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A B z f a r

The aim of this study has been to prepare a systematic 

revision of the genera of TJCLB family ;hrysobalanaceae. At 

the outset of this research it was apparent that the distinc­ 

tions between the subgenera and some other groups within the 

single senvLS iarinari -ubl. ii-9 much greater than the 

differences betwea other .jer»en in the family. i'his is 

largely because most rec«nt work has been done on a restricted 

regional basis and generic concepts differ widely in different 

regions. , ost of the earlier workers only had access to 

incomplete material. for the present study complete 

material for more than ^00 species was assembled. The wooa 

anatomy of species representing all genera except Kostermansia 

Prance and Hunga Prance was studied. Pollen slides represent­ 

ing all genera were prepared. Jeedlings fror twenty-six 

species ^ere also examined. Kuch useful anatomical inform­ 

ation published by other workers has been brought together in 

this work. Papers on leaf anatomy by Kuster (1897); the 

ovary by Juel (1915)t leaf trace anatomy by i-iorvillez (191Sa), 

and pedicel and floral anatomy by Lonne (1926) have all been 

of the greatest use.

The first author to give the group its present circum­ 

scription was rtobert Brown (1818) who recognized it as a 

family. The last author, however, to monograph this group 

on a worxa-wiae uasis was ^e v;andolle, who, in his 'Prodromus* 

(1825) placed it as the first tribe of his itosaceae. ouo- 

sequent authors hive been approximately equally divided into 

those who treat it as a family and those who treat it as a 

tribe or subfamily of the Hosaceae. However, the authors of 

the most widely used general systems of classification have 

been untnimous in placing it in U.LC ..osaceae (Bentham & 

Hooker, 1865; eocke in n^ler &• f^ntl, 1894? Hutchineon 

1926, 1959). -'ocke's is the last work in which all genera



"escribed. 

rocke recognized the following

. .rysoL L., oi _ :_ >.. "';.. ex Juss., ;.oguilea Aubl. f 

Lee .ji L H lec.c Ion { 1 *v.uo. & ^ess®* ex JO. ana ^ 

i>esf. in the subtribe ^ nry s ob al anJne ae , anu flirt ella .*-.., 

Couepia Aubl*, Parinari ,ubl., ncioa Mibl., 'n^celesia Korth. 

and Paras temon A. DC. in the subtribe iiirtellineae. 

Lecosteinon and oty^. ium were included with some doubt and 

Focke L sted that ht be more closely related to 

Phytolaccaceae. Jubsequent authors have added the genera 

Afrolicania wildbr., leobalanuB omall and Magnistjpula Kngl.

At an early stage of this investigation it was found 

that otylobasium and Lecoateaaon differ from all other Chryso- 

balanaceae in almost all important respects*

Focke, and all previous and some subsequent authors, have 

wrongly identified jbeoosteaon. In this work it is shown that 

the true lecostemon is in fact a rioanea of the iiliaceae and 

tnat LecoBtenion eensu FocKe is correctly nacied Rh&bdodendron , 

a genus which has been variously accommodated in Hutaceae and 

. ytolaccaceae. The present study has shown that ..ihabdoden- 

dron is not only distinct from all ^hrysobalanaceae in 

external morphology, wood anatomy and pollen morphology, but 

also differs from the Rutaceae in these respects. In wood 

anatomy it v^.« found to be very similar to Phytol&ecaceae. 

Its pollen it :. . .< ..;.... -ant from that of the Phytolac- 

caceae but not appreciably different from other members of 

the wentrospermae. In external morphology fihabdodendron has 

many distinctive features most of which occur sporadically in 

the Gentrospermae but not in combination. In view of this 

it seems preferable to treat it as a unigeneric family 

related to but distinct from the Phytolaccaoeae. A Latin 

description of this new family is given, Duu it is realized 

that further work on its relationship to : hytolaccaceae is 

necessary oefore it should be published.



A-.any autnors have suggested that C/tylobasium does not 

belong to the Chrysobalanaceae or is *r\ Isolated member 

within it, but only Agardh (1 described it RS a ec Ate 

family. It ie shown in this study that :.t./lobasium is 

utterly different from all Uhry ;eae in external 

morphology 9 wood anatomy, pollen morphology and floral 

anatomy. In wood anatomy and pollen particularly there are 

striking similarities to certain members of the lapindales, 

and it is suggested that Agardh's family should be recognized 

and placed near oapir ae ana A; rdiaceae.

Purged of these two anomalous genera, the Chrysobalanaceae 

is now a homogeneous entity, whose wood structure rmd rollen 

morphology is so uniform that few genera can be discriminated 

on the basis of these characters. However, wood anatomy and 

pollen morphology are found to differ constantly and to an 

appreciable degree from the ^tosaceae so much so that, taken 

in conjunction with the anatomical features described by 

Fiister, Juel, ftorvilles and Bonne, they seem to justify the 

recognition of the group as a family distinct from, although 

related to, the 'losaceae.

Host previous authors have variously subdivided the 

group. J?heir views are briefly summarised, arid it is shown 

that anatomical characters provide no basis for a rational 

subdivision. In this work, for convenience, two tribes are 

recognized ba^ed on the symmetry of the flower.

In the C.hrysobalaneae the ovary is inserted at or near 

the base of the receptacle-tube.

In "the Hirtelleae the ovary is inserted laterally or 

at the mouth of the receptacle-tube,

Parinari is unique within the family in having its 

carpels partitioned by a false septum. 'is character has 

been used to define Parinari since it was originally described 

by ublet in 1775, but visual inspection is enough to show
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that res uncritical use has given rise to an extremely 

heterogeneous assemblage. ; ome compc. 3 of this are 

more closely related to gc.. outside Parinari than to the 

rest of rariuari. -have Deen assigned to 

Parinari which do not even nave its artificial unifying 

feature. It was quite clear that currently accepted generic 

limits were untenable and that t j were two alternative 

*, xonomic procedures. either all species within the family 

should be united to form a single genus Chryaobalanus or an 

attempt should be made to discover more natural grourjin.crs.

After a detailed study of the external morpholo-gy of 

more than 200 species, the author was satisfied that various 

segregates of Parinari should be recognized as genera, and 

that most of the other genera in the Chrysobalanaceae could 

conveniently be kept apart. However, it was decided to use 

a computer to demonstrate as objectively as possible the 

exact correlation of those characters believed by the author 

to be of greatest taxonosiic worth and of all other important 

characters used by previous authors.

For the tribe Hirtelleae (which includes Parinari sens. 

lat.) eleven qualitative and ten quantitative characters were 

used and scored numerically for 124 species. An association- 

analysis was made for the qualitative data and a principle- 

component analysis for the quantitative data using programmes 

devised by Professor W.'f. Williams and his associates for a

.nti 'Pegasus' computer, ^he entire data was analysed oy 

a principle-component analysis programme by i-j.. «.«.&. Jeffers 

for a Feranti '-jirius' computer. Phis is possibly the first 

application of these techniques to a problem concerning 

generic identities of higher organisms. Although similar 

methods have been used in discriminating between closely 

related species, they do not seem to have been used at a 

higher level. i'he results of this work are illustrated and 

discussed at length, and it is shown that the groupings



by visual i s^ion are s*r-ud.ngly confirmed.

Other than Paring. , . iinite of the remaining genera 

are, almost without exception, unaltered,  ?: for L 

,ome authors previous to ,. . 1 already suj^e-ced 

that , oouilea and Angelesia could not be kept -t from 

Licania. This is abundantly coniirnied by the present study. 

jeobalanus, a small genus of Korth American euffrutices, was 

also found to belong here.

Three species of i_ .iri from flew Or nia are removed 

in this work to a new genus Hun^a. fact tnat all tnree 

had been independently described by other authors in Licania. 

and that yet another species originally placed in Angelesia is 

undoubtedly congeneric, Illustrates the confused state of the 

genera in the family at the outset of the present study.

The generic changes indicated by this study are as 

follows:-

Hev name or new circumscription 

Bafodeya Prance .-en. nov. 

Jyclandrophora hasekl.

Old name 

: jearinari benna 

5 Parinari submenus Gyclajidro
phpra

iickea Prance ^;eri* nov.

Hun.^a Panch. ex rirrjice gen

submenus
ialla (partly;

n.ov. : The r.pecies of Paring ̂* -^^.d 
: JL __ ia described fi 
: Caledonia and Angeles ia 
: papuana

1 ostermansia ronce gen. nov. : larinari rnyriandra and
: P. neteropetala

Ljcania

Kagnistipula

:
+ Mo guile a 

.^ JEalanus
ngelesia

I-'aranthes

ffeooarya DC. ex Prance 

Parinari sens, strict.

5 *3tipula + Hirtella sub-
: genus Afrohirtella + Parinari
: tess '.j

J ^'.arinari submenus oarcoste^ia 

nov. : Parinari eubgenus ] - -  rya -

subgenus r;arinari
: S "Juparinari"1



, ts a concequenoe of these generic changes it iff 

necessary to make t>^rty-one n»v combination . 

made in Dart 2 of » vhich is a c 

Chry ' '  :  -<?. I: thi: the seventeen 

r ized are briefly descrioea. olanatory notes are 

given on such matters of taxonomy and nomenclature -* seeir 

~<=>^tinent. • o attempt has been made in the pi y 

to work out specific limits, but it is hoped to do as 

a separate study later. - , an at t has 

made to examine «ns of all described  - » - <k j.th a 

view to confirming their generic identity. specimens have 

been seen for at least ninety per cent of all previously 

described species. For all genera other than liirt 

Licania currently accept are Ixst@a in tne 

conspectus where the protologuc, ^ynonomy, distribution and 

type specimens are all given. . - work has 

not yet been done at the specific level, it is the author's 

belief that the number of species listed &ppro.xi~ to 

the actual number which would be still recognized after 

detailed study.

The follc , list includes all new combinations made 

in the conspectus:-

Bafodeya (Parinarl) benn^ (3c. lliot) Pmnce 

Oouepia (Parinari) canescens (^leas.) Prince 

s^rclandro phor a (Parinari) nil a (:.iq.) , .e 

v^ " ' 'nari) e-lata (King) Pr 

Ofy c 1 p~nd ro phora (Parinari) indie a (3edd.) Prance 

Cyclandrophora (Parinari) latifolia (Henderson) Prance 

Jvclanaro' ___ ___________ ^d.) Prance

£, ^rophoru (Parinari) yilumilii (I.err.) Prance 

Duckea (Parinari; nee 

Duckea (Parinari) coriata ^ivu*.. P.; Prance 

juckea (Parinari) coriacea (Bent--.., -YFtnce

(Parinari) ga. ri (Hook, f.) Prance



Kunaa (Lioania) ^eront oleeht.) 

___ (Idc&nia) lifouEna ( ")

elesia; ££. , f.) Prance

2 (Li cana,a> rn^r.- ' "JB (Guillaum.) Prance

Kostemansia (Parinari) heteropetala (j cor tech. e je

Kpstermansia ( marine ri) mjrri - _ , rr. ) » .?e

Licania (^ ?rth. ) Prence

( nirr " 5 monti -x dauiuajci ; trance

Maranthee (Parinari) aubrevillei (Pellegr.)

fcaranthes ( Parinari ) chryeophylla (Oliv. ) Prance

I!arantliee ( Parinari ) ggbunQnsis ; I.) Prance

Karanthee ( i-arinari } xlabra (Oliv.y jt ranee

Far ant he g ( Parinari} ^v

Karanthes ( ParinarJL ) iodo calyac (Jngl.) trance 

Karanthgs (Parinari) kerstinKJi . ..) Jr"rance 

Mar ant he g ( Parinari ) x, i (2ngl.j /ranee 

Mar ant he s (Farinari) polyandra (3enth./ trance 

haranthes ( Parinari ) ro.busta (Cliv. ) ?rnnc9 

l^eocarya (Parinari) mcrophylla (^ablne) Prance
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In connexion witr* tne preparation of certain recent 

regional floras in Africa a fev; alterations have been made 

to the accepted generic limits in the Koeaceae subfamily 

GhryBQ. :ioideae (liauman 1951, Jraham 1960). At the out­ 

set of this study, it *ae suggested to me that the distinc­ 

tions between subgenera and other groups within the single 

genus Parinari were greater than those separating other 

genera in the subfamily. Accordingly it was decided to 

examine the generic limits critically using as much material 

as possible, and on a world-wide basis.

In recent years data collected from many parts of the 

plant have been increasingly resorted to in the solution of 

taxonomic problems (for example, secondary xylem, floral 

anatomy, pollen grain morphology and seedlings). ihis is 

especially true of studies concerning generic and family 

limits, see for Instance Leonard (1957). --s extravagant and 

exaggerated claims are sometimes made for new disciplines by 

their exponents, it was thought that a critical examination 

of wood anatomy, pollen morphology, and seedling characters 

of as many representatives as possible, considered in relation 

to a critical reappraisal of more orthodox taxonomic features, 

might both serve to test the value of these newer disciplines, 

and at the same time contribute to an improved classification 

of the group.

At an early stage of the investigation it was found that 

two genera Jtylobasium and Leoostemon differ from all other 

Chryeobalanoideae in almost all important respects. i-.ost 

previous authors have assigned these genera to the Chryso- 

balanoideae although some tines with considerable misgivings. 

Other workers have suggested that they should be accommodated 

elsewhere. In chapters 8 and 9 convincing asasons for their 

exclusion from, the group are given in some detail, and some



suggestions as to their true relationship are offered, 

iheee two genera were found to differ in wood anatomy and 

pollen morphology to a striking degree from the 

GhrysQbalanoideae 

It was found, however, that the Jhrysobalanoideae sens, 

strict, are very uniform in both wood structure and pollen 

morphology, so that these features are of little value in 

the recognition of generic boundaries. *ood anatomy and 

pollen morphological features were found to differ constantly 

and to an appreciable degree from the rest of the .losaceae, 

so much so that, taken in conjunction with certain other 

anatomical features described for the leaf anatomy by 

Kuster (1897), for the ovary by Juel (1915), for leaf-trace 

anatomy by Morvillez (1918a), and for pedicel and floral 

anatomy by Bonne (1928), they seemed to justify the recog­ 

nition of the Jhrysobalanoideae as a family distinct from, 

althougi related to, the Rosaceae, This in fact confirms 

the view of Robert Brown (1818) and many subsequent authors. 

It will thus be seen that anatomical characters have been of 

most value in deciding the rank and contents of the group 

as a whole.

In the first edition of lingler and Prantl's "Die 

JKatiirlichen Pflanzenfainilien", ?ocke (1894) recognized the 

following genera in the group; Chrysobalanus. Jran^eria. 

froquilea. ^icania. Uirtella. Qoue pia. "ffarinarium". Acioa, 

An^elesia and Paras teiaon. Subsequent authors have added 

Hfrolicania. ileobalanus and fta&nistipula. Neither ?ocke nor 

other workers have made much use of fruit characters, perhaps 

because until recently they have been poorly represented in 

herbaria. A thorough examination of complete material of 

some 200 species indicated that .Parinari could be split into 

seven homogeneous groups, which are separated by constant 

differences of greater magnitude than those separating neerly 

all other pairs of genera in the family.



I'he Chrysobalanac  - *ias not been monographed on a 

world-wide basis since the account in ^e :andolle f e 

"Prodromus" in 1825. Because of this, some genera, 

particularly rarinari, have attained their current circum­ 

scription by a gradual process of accretion, and are defined 

differently in relation to other genera in different parts 

of their ran&e. Parinari is unique within the family in 

having its carpels partitioned by a false septum. It ia 

the automatic use of this artificial character that has been 

responsible for the great heterogeneity of this genus. A 

few of the species assigned to Parinari by various authors 

do not even have this unifying feature. Present generic 

limits in the family are clearly untenable. In view of the 

fact that Parinari, contains more structural variation than 

all other genera put together there are only two taxonomic 

alternatives. Either all members of the family should be 

brought together to form a single genus Chrysobalanus, or 

Parinari should be split. The author was satisfied that; 

these segregates of Parinari should be recognized as genera 

and that most of the other genera in the Chrysobalanaceae 

could conveniently be kept apart. However, it was decided 

to use a computer to demonstrate as objectively as possible 

the exact degree of correlation of those characters believed 

by the author to be of greatest taxonomic worth and all other 

important characters used by previous authors.

For the triDe airtelleae (which includes Parinari sens. 

lat.) eleven qualitative and ten quantitative characters 

were used and scored numerically for 124 species. An 

association-analysis was made for the qualitative data and 

a principle-component analysis for the quantitative data, 

using prograiu&es devised by Professor w.x\ Williams and his 

associates for a r'eranti 'Pegasus' computer. j?he entire data 

were analysed by a principle-component analysis programme 

devised by ijr. J.N.ii. Jeffers for a Feranti '^irius 1 computer.



This is possibly the first application of these techniques 

to a problem concerning generic identities of higher organ­ 

isms. Althoue^i similar methods have been used in discrim­ 

inating between closely related species, I do not think 

that they have been used at a higher level. i'he results 

of this work are discussed at length in Chapter 10, and it 

is shown that the groupings suggested by visual inspection 

are strikingly confirmed.

Other than rarinari the limits of the remaining genera 

are almost without exception, unaltered, except for Licania. 

Some authors previous to "ocke (1894) had already suggested 

that lv oquilea and Aim'elesia could not be kept apart from 

Licaiiia. This is abundantly confirmed by the present study. 

Oeobalanus a small genus of North *imerican suffrutices, des­ 

cribed by omall, was also found to belong here.

rhree species of larinari from $©w Caledonia are removed, 

in this work, to a new genus nun&a. The fact that all three 

had been independently described by other authors in .Licania. 

and that yet another species originally placed in

is undoubtedly congeneric, illustrates the confused state of 

the genera in the family at the outset of the present study.

Because of the arrangement of chapters in this work, the 

names of the new genera are used in places in the text before 

the chapter in which the reasons for their recognition are 

given. In order to equate the new taxonomy suggested with 

the old, the following table ie now given:-



New name or nev 
c i r CUTQS cription

name

Bafodeya

Cyc 1 'indrophora

Puckea

: Parinari senna

: I-arinari subgenus Jy_clandro ohora

8 Parinari submenus rellegriniellet i partly)

: species of 
from

and 
JecTonia

described 
.ageleola papuana

K.osterisansia 

Licanla

$ Parinari rnyriandra and

: Li

.nari het

lesia
'."' " "la submenu

-r xar.i.Aic;x-a. y c a a ii^i

I^ranthes 

i.eocarya

Parinari sens.
strict.

subgenus .arcostegia

: larinari subgenue I: eo carya

: rarinari subgenus Parinari i "ijuparinari'* ]

The second part of this work is a conspectus, where the 

seventeen genera recognized by me are briefly described. 

Explanatory notes are given on such matters of taxonomy and 

nomenclature as seen? pertinent. Ho attempt has oeen made, 

in the present study, to work out specific limits, but it is 

hoped to do this as a separate study later. Nevertheless, 

an attempt has been made to examine specimens of all described 

species with a view to confirming their generic identity. 

Specimens have been seen for at least ninety per cent of all 

previously described species. ?or all genera, other than 

girtella and Ljcania. currently accepted species are listed in 

the conspectus where the protologue, synonomy, distribution 

and type specimens are all given. Although detailed vork 

has not yet been done at the specific level, it is the 

author's belief that the number of species listed approximates 

to the number which actually exist. £he species have not 

been listed for Hirtella because it would appear that inany

currently accepted species are in fact synonyms but that
future 

thorough /work is needed before they are established as such.



In the case of Licania the reason for not listing the 

species is different. #o»t species of Licania have 

complicated synonomies and the author has had neither 

the time nor the opportunity to unravel these. For all 

genera other than Hirtella and Licania all published names 

are accounted for. x'hose not provisionally accepted as 

good species here are either placed in synono&y or reasons 

for their exclusion are indicated.



2.

The first edition of the ocies rlantarum" (1753) 

contains two representatives of the Chrysobalanaceae -

 jfe^'Ac, -ius icaco which Linnaeus placed in Polyandria 

^ono^ynia, and iiirtella americana which he included in 

x'riandria Konogynia. Their generic names for purposes of 

valid publication (Article 13, I ote 2 of the current

 Internatioiial Code of Botanical nomenclature 1 ) are associ­ 

ated with the subsequent descriptions given in the 5th. 

edition of the ' lenera ilantarum 1 , although both genera 

had been described in earlier editions of this work, and 

tijrtella received a full description in the 'Hortus 

Jlif f ortianus   (1737).

Aublet (1775) published six ^ewex-ic names later assigned 

to this group - Licania. * arinari . Couepia. Moouilea, Acioa

. the last based on ^arrere'e pre-Linnean descrip­

tion (1747). Licania was placed in Pentandria F.onogyr^a, 

Parinari . Couepia and Koquilea in Icosandria Polygynia, Acioa 

in hona^elphia Dodecandria and ferolia in a group of plants 

only partially known. The surprising separation of licania 

an^ koquileri was due to misinterpretation of the flowers of 

±A cania (see sublet* 3 figure); Aublet confused the calyx 

with the corolla and the bracteoles with the calyx. Ferolia 

which is based on a sterile specimen was later merged with 

Parinari by most authors, but, in my opinion, is not a 

member of the Chrysobalanaceae.

Jchreber's 8th. edition of the 'Genera Plantarum' (1789) 

included five of the ibove genera. Schreber corrected 

Aublet «s description of Licania and re- i it Hedyorea. 

He placed this genus and Hirtella in Pentandria I ono.^ynia. 

He also altered tablet's description of ^arinari which he 

re-named as Petrocarya and transferred to ..eptandria Konogynia. 

Chrysobalanus was placed in Icosandria Fonogynia and cioa



(which he called "Acia") in hia Dodecandra.

of Jchreber included Cgi; ' _ vnicn aoes not have a staminal

li;ale, althou.^i this is mentioned as a generic character.

Jussieu (17^ collected together all these genera for 

the first time as part of his .iaceae", which he 

divided into seven tribes. rhe tribe ijLY i is defined 

 " .en unicum supermini rnonoctylum. Fructus unilocularis 

mono aut polyspermus. Arbores aut frutices, interdum petalis 

carentes." Prockiae contains Tigerea , Jeli&a . .'rockia and 

Kirtella, only the last of which is still retained in

.aceae. The tribe " leae is defined "Grerisen 

unicum supernum monostylum. Hux mono aut dispenaa, nuda aut 

saepios drupaceae. -rboras aut frutices." This contains 

eleven genera:- xia. & ria . Qhrysobalanua , C eras us, 

:? , - rueniaca. lus . Loqailea, jouepia, Acioa, ss

Parinari [ "Parinarium" 1 . Only the first three and the last 

four are true Ohrysobalanaceae. Orange ria , based on a 

Oommerson specimen from ile'union \as described for the first 

time,

Robert Brown (1818) wae the firet to .^ive family status 

to this group ["Chrysobalaneae"]. riis family contained only 

true genera of the Ohryeobalanaceae:- dhrysobalanus . ho guile a. 

vrran,g;eri&» Jouepia   Ao.ioa . x.icania. ..iirtella, rhe lira and 

Parinarium. rhelira was described by Du Petit I'houars (1806), 

but is, in fact, a i ascarene Hirtella. Brown distinguished 

the family by the basal style, the erect embryo and the 

tendency to zygomorphy.

Desfontaines (1819) described a new genus Stylobasiuin. 

which he placed in the order Terebinthftles , but it has 

generally been referred to tha Chrysobalanaceae by most 

subsequent authors. In my opinion .^tylobasiurs belongs to a 

distinct family. Its relationships are discussed in 

Chapter 9.



^e Candolle in his f Prodromus ' (1825) placed t.- 

Ghrysobalaneae of aobert Brown as the first tribe of his 

a<, j&e. He included Jhryao.Tae^ ... JQUilea. Couep.ia, 

Acioa. /arinariuffi. £ .... . ' , .^canis. Jhelira ["Thelyra"]

ue alao described a new >>enus, Lecostemon,

from a drawing by Mocino* and >eese* and placed it in 

  uenera .losaceis affinia 1 to ;r with the genus ?rilc 

fhe identity of Lecc _ has been the subject of much 

uncertainty and is fully axscujaed in Jhapter 8.

During the nineteenth century many South American 

Chrv ilanaceae were badly described and placed in wrong 

genera - e.g. among many similar instances Hoffmansegg (1825) 

placed I.j- ' j. oc t and r a in Hirtella and is, i eyer (1825) 

similarly misplaced Licania apetala. This led to much 

confusion, i artius (1826) redefined Koquilea to include 

Couepia and ^cioa» This also led to many species being

described in the wrong genus, ^uccarini (1B32a, bj, in
of 

papers deacribing the species/Chrysobalanaceae ["Ghrysobalaneae 1*]

preserved in the Kunich herbarium, followed Kartius* concept 

of Koquilea, except that he excluded Acioa of ^ublet. He 

acknowledged that he had not seen Aublet's specimens of 

Acioa. Couepia or froquilee   In fact, Koquilea eensu I artius 

and Zuccarini only included species of Oouepia as defined 

today. Zuccarini defined the generic boundaries between 

iiirtella and Couepia and by transferrir , polyandra ar 

£• dodecandr^ to Couepia (or rather Ko guile a sensu Zuccarini) 

gave both genera their modern circumscription. He restricted 

Hjrtella to species with less than ten stamens and a thin 

endocarp.

^indley (1836, accepted one Chrysobalanaceae as a faisily 

and placed it between the Rosaceae and Leguminosae. The 

genera he included are Qhrysobalanus . I!oquilea. Oouepia.

i;.ocirio end not i.ocino as spelt by most authors.
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Parin&ri i "^rinarium''],  ; ' :li§» Jhelyra, 

hirtella. ptylobasium ana irinsepia. He also listed the 

synonyms known to him. Prinsepia was later removed to the 

Frunoideae by Benthan and Hooker.

i'eisner (1836) was the first to make a key to the 

genera of the Chrysobalanaceae ["OhrysobaT "?"], the first 

tribe of his aosaceae. AS it includes several misplaced 

genera it differs from nore recent keys. His genera are 

loydsia Hoxb. (no** placed in the Capparidaceae), g

I-et.-rh. (a genus still of uncertain position), Leccstemon.
4

" ' : UJR, licania. Parinarium. Chrys obalanus , 3ran^eria, 

Bartlin^ia Brongn. (= ^ultenaea 5m. , Papilionatae ) . Hj.rtella. 

I-oquilea (Aubl.) Hart., Balantiuis Desv. and Thelyra. 

Balantium is a Parinari. fhe first four of these were only
•40MM*MM*mMM»M*»MM«W «^MMBWII«»*WM«P««».^WM» (

doubtfully included, lie followed r'artius in including ..cioa

under ftioquilea.

i2ndlicher (1840), (1842) placed the Ghrysobalanaceae 

[ M Ghrysobalan0ae"] in the order ^losiflorae. lie included the 

genera vhrysobalanus t Hirtella. Lioaniat I4oguilea t "Parinax-ium" , 

. ->ramgeria and Prinsepia loyle and three 'genera dubia 1

Ijecosteinon. ^rilepisium and Stylobasium. Like Keisner he 

followed Kartlus in citing Acioa and Jouepja as synonyms of

lea*

Bentham (1840) realized that generic lisiitg in the 

Chrysobalanaceae were confused and gave a summary of the 

genera known to him;- Parinari i "Parinariuin" 1 .  JhryBobalanus « 

i.oquilea. OQuepia. ^ranjgeria . Hjrtella and Licania. He did 

not see a good enough specimen of Acioa to decide on its 

status. He restored Couepia to generic rank, and shows that 

all the post-Aublet species of Hoquilea belonged to it. He 

said that Phelyr§ and Prinaepia were unknown to hiia, and also 

discussed the affinities of the Chrysobalanaceae with the 

Leguminoeae, ?md the liosaceae.

A. De Candolle (1837) described lobelia urophylla
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(Myr< ': eeae) but later (1 ad a nev '& 

on it. .-is he 4 ' -i-in the Clacineae, but 

it is in fact a member of tne ^hrysobalanaceae.

iunt (1849) when he wrote up the Ohrysobalangae for 

the 'Flora Nigritana 1 described two new species of _ _ _,._^ 

and divided the genus into t : o r.   t3 * Peta* _a, 

ooste&in tv _ , . . _ 

Fortnals (1S54) published two new genera, An/:eleais and 

Die   1.3, which were soon united by Miquel M ;C5^' into the 

illegitimate Trichocarya* ______ ~ ••&

is a Parg.stecion*

C. Dueller (1857) included the following , i?a in the 

family - Xrichocarya.   Coleo^csrne, (now placed in :ioaoideae)f 

Pygeum (now placed in PrunQideae), Obryaobal 

(inclu Couepia and /cioa;» I'

I-ec ^» Hie includ rd Ao^elesia and 

iirj""   \& amonvy the excluded genera.

In the 'Q-enera Plantarum 1 Bentham and Hooker (186 s:)

eluded the following genera in the ' lanee^e" . v 

they treated as a tribe of uhe losaceae - Qhryeobalanus . 

> Koouilea. ^ran^er ia . Parinariur" , rrichocarya*

^arastemon. Hjrtellat Couepia. 'Jriffoaia. LecoatemQn and 

<>tylc _ . They correctly pi ____ i^ in the

inoideae Tteae 1 . in e - of its basal style. i'hey 

described the new genus, ^riffonia. which is oasea on an 

.African species of &fiifia» They mistakenly reduced ;I? 

to synonym^?- under Parinari*

Xwo y:-rr? later J.D. Hooker (1867) described all the 

Brazilian species 01 whrysoba: ^ Llcania.

Hirtella. ^ouepi^« Parinariua and Lecoetemon. ^nd made out- 

c ,ing contribution to our knowledge o^ this family. He, 

however, considered Aoioa as part of Jouepifr.

(1b68) sv elyra is a Hirtella. He

aleo commented on the difficulty of ividir 3



Chryeobalanaceae. In his 'itietoire 1 (r''~ he included 

it in the ixosaceae. He is the first author to arrange the 

genera into two groups, based on the symmetry of the flower. 

"Oroup a" contains Chrysobalanus . Licania (incl. ._._;. j^Li /» 

LecoBtemon and ';tylobasium« ^3-roup b" comprises _, 

flirt el la. la, "Parinari", Agio?-, and Par i. ue 

did not have access to material of Trichocarya. Baillon was 

the first worker to merge Licania with Ko guile a* -Iso 

reduced driffonia to synonymy .__ T. ills views 

been largely precepted by later workers, although there are 

some errors in his work, particularly concerning th© figures.

Kiers (1880) gave new information about the fruits of 

Chrysobalanaceae, but the value of his wrk is re d by 

several entirely unacc ble ideas. For example, ha placed 

some South .American species of Parinari in ^ic , further­ 

more, his interpretation of the fruit is not entirely correct*

i'"ritsch (1888) considered the Chrysobalanaceae to be a 

well defined family, clearly separated from its nearest allies, 

the dosaceae and r dnosae. He made three subfamilies. 

(1) " ChryBobaXaneae H including ^Jhrya obal anus, Li

Qrangeria > Hirtella. Couepiar . cipa. Parlnariun, Angeles ia. ?

Larastemon; (2) "L.e.OQgteroneae" containin,-.;

Le.ooBterr.on: (5) "otylobaBieae** containing  :tylol: 3. lie 

gives a sketchy key to the genera. In 1889t he published a 

valuable conspectus of all species of the genus Licania, and 

gives reasons for uniting Licania and Mpquilea* Several 

other authors have divided the Chrysobalanaceae in various ways. 

The most widely known of these is that of Focke (1894), in his 

account for the 'Pflanzenfamilien 1 , II© gave the group tha 

rank of a subfamily of the -iosaceae containing a single tribe 

which he divided into two subtribes, Chrysobalaninae and 

Hirtellinae . Ae genera included in the JhryBobalaninae are 

Qhryeobalanus. Granger ia. r.oquilea (kept separate from Licania). 

.uicania. Lecostemon L "Lecostomion" 1 and ^tylobasium. HIS
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*®S2S« Focke's generic diagnoses are

very brief and his keys to the genera do not make use of 

best character^, Subsequent v/ork has not e 

sub-tribal .rrourin-^. He regarded Lecoc  > - .>^: -o- 

basium as p -)ers of t' a 

relatic o with the Phytolaccaoeae. Classifications of 

t.'ie Jhrysobalanaceae subsequent to i^cke's are dealt with 

in Chapter 7.

,:er ( ted an extremely detailed account

'' ir-v^f of eleven genera of the

Chrysobalan . including 3tvlobr?ium and '"~~- --*-  ̂Q, and 

81180 of PrinsQpia. Although Kuster himself drew no con­ 

clusions from his work it does have some interesting taxonocic 

: 3. Hallier (1903) draws attention to some of 

 ' 2se. He was ifprersed o.y ? fact that the Chrysobalanaceae 

are very well characterized by a series of anatomical features. 

He suggested jtylobaaiugi does not belong there, but in 

grunoideae ["Amy^dalQideae"1 soraei near to Prinaepia and 

sn* " '" . Li-: ' ' la saouid

be united and thn.t lecosteroon truly belongs to the GhryBO- 

balanaceae, but is isolated within it. His groupings of , 

genera are largely ' by the 

dealt with in some detail in ' "er 7.

^\11 iisportant generic synonyms are mentioned in fore 

going summary. During the Nineteenth Century many others 

*   - - !̂ y by jrs with little knovl of . 

oup, e.-;. at least eleven for the j£. This 

information io sujamarisea uiiaer the appropriate genera in the 

Conspectus whic>' ^orw*> the second part of this work.

jurin^; the present century only three new genera have 

been described. rk 01. floral anatomy of the 

Chrysobalanaceae has been done. is discussed in 

Chapter 3. ors have been generally divided as to
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vhethor the ulti be treated as a fsroily or as 

a aubfarily of tb« .osicer,,e. widely divergent views on 

its phylogenetic relationships have br«« *TT>r*rsef!. These 

are dip.r*urs«c! ir» Chsrrter 6,

In 1903 cribed '  

^s since then have united it, at least in part, 

with Hirtella. but recunt work has shown that it is, in 

fact, distinct. 'Ji^ v *^endron was * scribed by 'M.l- <*nd 

3T in 1905 in e. ;>ubse * 9 the species of

on, r o defined by Bentb^m, were t n - ' ^red to it 

by author? who believea tnat tne original ^' "\ of 

Dt Candolle was a different plant. It has now been estab­ 

lished that Leoogtemon is in fact : loans a terniflora (j.7.)

. (Tiliaceae). V-idely div it viewe on the 

affinities of " "   ' dron heve been published. In 

Chapter 8 it is shown that it must be excluded from 

Chrysc oeae, and its relationships are discussed in 

detail there. finally, in 1921 Mldbraed described 

..frolicania which is not only distinct from all other genera 

in certain floral and fruit characters, but has a distinctive 

wood anatomy as well.
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juring the last seventy years, a number of important 

works have been publi . on various aspects of the .y 

Of the Chrysobc ae. .any of these are of consio 

taxonomic importance, out, for the 010 a T; park, iiave been 

i^ox-tfu uj, or wvteu uiii.^.-,i* *->, ,nglish-speaJcing botanists. 

Papers by the following authors are considered at some 

length below - master (1894; on the anatomy of the leaf and 

primary stem; Juel (1915; on the structure of the ^ynoecium; 

*,orvjLj.j.ea vU«o; on leaf-trace anatomy; .donne (1925, 1928) 

on the anatomy of the flower and pedicel. A short paper by 

L»alaiel (1930; draws attention to the taxononiic value of tiie 

hairs lining the endocarp of the fruit.

Ho &Ln&le autnor appears to have made a comprehensive 

study of the anatomy of the secondary xylem. ccounts in 

general works such as Solereder (1b99) and ^etcalfe and 

Oh&lk (1950) are syntheses of the scattered observation of 

many workers. In this study, I have ttjs.amjLntd 

xylem of seventy-two species belongin ; to all 

circumscribed by me, except for riun^a and K

The details of wood anatoiay ^iven below are based entirely 

on my own observations.

(a) Anatomy of the Primexv 3t»a and Leaf

A detailed study of primary stem and leaf anatomy was 

Bade by Kiister (1897), in which he gives a description of 

the family as a whole, and of each jonus Individually. 

Kiister 'a account is so detailed and comprehensive that no 

original work was necessary for the present study. Kuster 

obtained his material from herbarium sheets in the . uiiich 

herbarium. I examined all these specimens to confirm their 

generic identity, during a visit to i unich. Foister sti 

aeventy-six species of eleven gonera of the Ghrysobalanaceae,



1b

_ __ —— t™ —. jC -f - f »- *t /-* "I -. -, I** -^ •* •) TVispecies of

ana ^
All later descriptions of t*e ftn*to*v

bal.-mf.eee.e are based on *s work. J-.

no tc

1 - Discussed *?

Hallier (1903) * ~ *- v ~ ->nly taxonoiaist T -V ^ has 

T'nqteT-'cr work. He gave t*« grou^ f^rtlv r*?r»k, but did not

relat. to other
He pointed out that I 'i- tar's work showed the unity of the

-*- - roup. r'- ' ^=sEiil;> is characterized by 

the following feature, vrhich do not occur in the '**<** t*et&t 

(1) the c ce of silice . ar descr: 

silica de ted in five ways, silic ies, silica- 

plugs, silica-b "' c;, ailica-ercs and intercellular deposits 

of silica; (2) the ring of sclerenchymatous fibres in the 

peric,, is usually conti d mixed with stone 

cells vrhich are thickened only on one side, thus appearing 

li-r' d in trcnsvei-r-f "^ection; v3/ ^ ' -aous" ; 

which are confined to the leaf-undersurface. ~" fVci losaceae 

the t are >r riCulaceous " . Hrllier also adds that 

the r aceae are well cv •teri'zed bjr a s - of 

other anatomical features, but he does not list them. 

Kuster's work shows that there are many differential characters 

separating the Chrysobalanaceae and Roaaceae. ?or erRmnle, 

(1) the fibrelike spicular cells in th« meeophyll of '> : 

genera of the Jhrysobal' ae; (2) the xylem in the 

of a cylinder traversed by narrow rr— -• (3) t; -,.: cork of 

superficial! origin; (^ th« occurrence of hypoderm in the 

majority of genera.

Hallier showed how Kuster'r >k de •* 

genera Prinsepia. jtylobasii; ' labdodendron

^ from the ahrysobalanaceae in their primary anatomy. 

In theai% three genera there are no silica me^ * ies or
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deposits of intercellular s

or

In aviCLinon co o X turee, p  '   ̂  and otylobasium 

differ in ^v^ no silica of any type; no ston* rrn*. 

thickened on 01 only;   _   

peri- :; the pal 1, and 1 is no 

supe generated cork. ^rl, " air 

L..V -.11 i,^ transversely divided, paired palisade cells; 

chambered medulla; and the occurrence of spiral I: in 

. _ .a. w __ __ ____ .,. - . -

on both sides 

uood prosenchyma.

ihabdodendron alGo differs in possessing peltate hairs, 

and in the occuri . of , . .s in the met II, Jlio 

fact that .ahab' _ has silica- s in the mediH. 

rays, intercellular silica in the epid«rai^ f unu secretory 

cavities similar to those of Jouepia bracteoea led Hallier 

to b /e, at the tine of writing, that it ^d to the

eae but as a c :ibe Le.cc jae. 

in slater publication Hallier (1923> assignsd 1V 

to the iOitace&e.

does not ~. .as the value of ant

ters irom a generic point of view. ?or the present *  I 

have tabulated Faster *e anatc ' 1 date (so^ "   ~* 

a number of tentative conclusions emerge.

rhe ysobfc. oeae are relatively uniform in their 

 Bate. 1 structure, and h, _ ^.tter is of comparatively 

»afti.i. value for determining & ^c licats. Kany of the 

features, mentioned by ILiister, are -tiona uaai. c in 

one species only, or in two specie -^^ different genera, 

e.£. secretory cavities occur only i . ,^pia, bract eoaa*

ort is lent to the a«pt .on of certain genera.
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2pj.-••>••£ appears to be *• 

five nsajor .res ?r)pear in all .,^-^^. >e are, 

(1) the cellc of the ouv . 3-like ar^ 

i ated ( ice only ' . n in itic.;.;.iia ana one s^yciee 

of ^sually with the outer wall thickened;

...o x.^*^^ aave both a ring of scler,.._-yma ?nd scleren-

ie i.,

LCi -iL. )» '' -i1® siliceous

QVU,V 1 Hirtella and most

) ; (5, nnin eacs occur in the •

ii , .

- . iatea £ro& ^ ~±±: , -ince

uuc i^jor f^atxire (the ocovirrence v* sclerenchysia- 

tous pla.tos to^'ethrr with the Eclerenchymatcus rin^j in the 

f nerves). ^ . ;> of _ ;.vo i,.,:'ee 

• itive features, not occurrlr^ in ^ia - U; 

epidermal cells (also in one species? f ^ ..-.^.^^ 

.,,. . , \ (?) p

in t >Gioo t ...... • J (3) cone-

~> in n ' " only > .

Jran^eria is distinct from all Hirtella epecicc chree

features: (1) cells of lower e x velop a mucilt^inous

•rn (also in I_ ^); (2) the nerves do not have

scler ou? plates (also in f _ 3,

, ^ ariuar i . 1 ̂ aranthes . Luckea and ^

Xhe table £ . jre . ,o ai, , _. . for

i _^« X! is no one

ir0u'1 ^i---n-u* Liuw f on , / hand, re are : oures

by some species of both genera. The anatw o,

-, . v.uiation vithln thlr-
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....... 13 t<>

____. . :D  
devel 1s of "tk® i

- - a s ~ r 111.5 but no

i'he anatomy gives no positive ; , &»

structure of the uynoecium

In 1915, Juel published a remarkably thorough study 

of the structure of the gynoeciuis of farinari cape ns is ana

bangweolensis . He showed that the gynoecium

differs fundament ally from all rlosaceae, and s

the Jhrysobalanaceae is a group worthy of family rank.

Ainon^ the xoeaceae, the Ghr y s obalanoid e ae were believed 

to be most closely related to the rrunoideae. x'rinsepia, 

which has a lateral style was placed in the Chrysobalanaceae , 

by Llndley (1836), and later removed to the xrunoideae, by 

Bentham and Hooker (1865). -t first sight it appears to 

form a connecting link between these two groups. Juel 

showed, however, that the lateral style is actually apical 

at an early stage of development, and becomes lateral because 

of unequal growth. i?he ovules in Prunoideae are pendulous, 

but in Ohrysobalanaceae basal.

Juel showed that the style of Parinari is distinctly 

3-lobed at the apex, and that it arises ^'rom the receptacle 

at the base of the carpel. Only one carpel is normally well- 

developed, but careful sectioning revealed two minute 

rudimentary carpels at the base of the style. i'he structure 

of i-a^nistipula is essentially similar, except that in some 

flowers a second carpel is also well-developed. Juel 

wwested that the primitive gynoecium of the Chrysooalanaceae 

consists of 3 free carpels united by a gynobasic style, 

similar to that of a trimerous Limnanthacsae. lie did not
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n (1951). '-V:. ^-.s

i 3
shall " >lobed 5-cyi.e, ana .ui many the style is deeply

luuw-i. Two or three carpel 1

(c) Leaf-trace

Korvillez (191ba> described the leaf-trace anatomy of 

the Chrysobalanaceae. It differs fron that of Roaaoeae in 

that at the distal end of the petiole there is an aoaxi«l 

closed rin& of xylem ana phloem which shows various modif­ 

ications towards theadaxial side in different 5-ener ~, 

species. He described seven types of modification (which 

are also listed in L etcalfe and ^halk, 1950); but trans­ 

itional stages between these types occur. ,,ince he studied 

only a few species of each &enus, and there is a transition 

between the types, his work is not of use at the generic 

level. re su^ests that the leaf-trace anatomy is much 

more like the type found in the Jaeaalpinioideae.. ; is 

conclusion based on Jtu.s anatomical work is  cna* she 

Chrysobalanaceae constitute a separate family to be placed 

between the uosaceae and Leguminoeeae. His descriptione of 

the related families are in separate papers. Morvillez 

(1917) - itosaceae; (1918b) - Oaesalpinioideae; (1918c) - 

Saxifragaceae; and (1919) - Papilionpidcae and IJjnosoidaae.

;-"./ __________________lower i___- 4J.oej.

:d and of the flor;.il /

vas tu&de . jrrne O^^^>>« -u- v^t- a study ox' the 

entire Rooaceae includin^, u.y3obalanaceae. 

divided int^ fnnr sections: (1) n comparison of the pedicel

,re with of the axis o- .Torescer... _ , (2) the 

.re of the floral articulation; (3) t.... . of the 

'.; r- ' .4; the floral -. lar . Bonne's work
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included many genera of the Jhrysobalanaceae. in order 

to incorporate ur;. juiiwir^uj.^ discovered by Bonna into 

the preset -,,ork, a small amount of further Ration 

was made to confirm .^onne' - _ , .i to e -ie the 

-enera not sed by her (_ ., ^--^. \ apistipula.

Bonne sectioned thexw;^u.Ltt ; /  

and flowers, but it was found quicker + r use a 

 _ _.n clearing techri^ue for the work. That 

described by - (1960) ,oral- 

lactophenol acid (^utii) was ci . " v-« main difficulty 

with the Chrysobalanaceae is the initial ^u.oval of pigments. 

A strong bleaching ^ -t be used in c.idition to the

.. tre nt in so, a.

J?he floral articulation is a region on the padicel with 

a special structure. It ie a constrict -^*"^ceable on 

; . ., ^ iicels of rnoet olurysobalanceae. l^hn fl overs are 

tly caducous, but , , Lar" and

flowers do not fall. .se eub-artioular pedicels bear 

the fruit. Xhe articux^wiu^ x. aristecutic region, 

which is^ charactf*riKod by the lar ount cf inclusions in 

. cells of j.on. Xhe details of the structure are 

described by " e. Xraces of this articula^ion occur in 

the Prunoideae and '-*- uisorbeae, but only the Chrysobalanaceae 

have a well defined articulation which i . r definite role. 

_^._ IIE : J an vion. Ihe 3 w the 

artic ! ion hr:S the same structure as tht? axis c • " the 

inf lores cence. fhe region above has. a differs, anatomical 

structure and con^t^ -bites the true pedicel. *... 2hryso- 

i- jeae have a very , _, -vruct :...rt . Jhere are 

i ffer j in the v: ar r . ., s nera with 

actir u; ana oiio^c wit? ' " ,

ha,s its cortex

div into two a ones.

rhe _ - *it part of the taxonomist 

is the . :: vascular
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supply to the various floral organs is illustrated in 

Jrlate VI. It can be seen that there is considerable 

variation, although this i3 also largely connected with 

level oi ovary -Uiseruiua.

Bonne showe that there are tnree main types of vascular 

arr _, *ents within tne *;osaceae sens. lat., and that

differs from all itosaceae sens, strict., and

from wurysooaianaceae, mainly in the following four features. 

(1) the absence of a disc; (2) the course of the vascular 

traces in the pedicel and the uase of V.L.? .'lower; the staminal 

bundles do not arise from the perianth trace uut from the 

carpel traces; (~)} the gamosepalous calyx; (4) the cortical 

parenchyma of the pedicel ir> divided into two zomm. It 

also differs from the Jhrysc by the unicarpellary 

ovary.

jmc y.irysobalau v,^^ >.*», ** iv -.euradoideae differ from 

the rest of the ^oeaceae in having a different pt^icel struc­ 

ture, and by the different courses taken by the vascular 

bundles. Jue i__.^.; £ are aitj'cincu in - - ...-., >:. w ell- 

developed ffiucilaginouL ,. w, »tem in tne flowers and pedicel. 

i'he s _ jup are not discussed

ir in this work, but it i , to note that the 

pollen of jrielum was examined and fuui.^ «u be quite differ­ 

ent from all oth__ -..^aceae; (^ydtman (1952) also points out

lien of i__ ___ jnt , saceae). 

ae concludes her by se t it tends to emphasise 

the a ww arate the ITeuradoiiuae " ae

^ - ag of the <eners of the

dhrysobalanr is aed . jr 7. Her 

concl ' it tiie very 

obscurely expresseu, 0.1*1 are ^u^rx, .. ,- eeoa

into a group on its own.



( ) Hairy Lining of the Endocarp

in a brief note 1/alziel (1930) pointed out that three 

species of xarinari (as then circumscribed} have hairs 

lining *c& tfiiaocarp of fundamentally different types. It 

is of interest to note that on independent grounds these are 

now placed in different genera. In Jr. __^ (now 

£. curabellifolia) the hairs are long, slender ana twisted, 

forming a loose wool almost filling i-:.- cavity. In 

±.» robust^ (now liaranthes robust a) they are curled and reduced 

in length, , ^ng only a velvety cushion lining the inside. 

in £  benna (now _ onaj they are perfectly straight, 

hollow, needle-shaped 'spines" wucn project stii'fly into 

the cavity.

( * ) Ana of the ___

The Ghry^o1 " - a uniform wood structure. 

The difference between some genera are often no greater than 

the difference between species in other ~enera. .ince the 

structure of the wood is so uniform, it has not been necessary 

to descrioe it separately for , ' " ;enera have 

distinctive features, and these are discussed after the 

family description which follows.

Growth rin.gs or^ ^.^^.-^ ^e^ent, mp~%s** v.^ periodic wider 

spacmjs of par. , . ; ' . ;it or absent in different 

r 3. £ -clusively 

solitary, or lonaliy in radial multiples of 2-b cells, 

especially iAi ..cio. ;J ucua.?"'" 4 " " n*"s in Afrr" 4 -"""" j a. 

typically with an oblique* r.r ??st, ^nd^ratelv lar^e in
** "«»j

®ost .) uj alv

fewer than 20 per • ; ; . . . & ...asm. in 

£r" c ; wiuasut spi iiiic ~ tions 

exclusively simple; intervasculi ^iuer^ e, never 

IL, . j; ray-vessel pito lar.^, of va ryind shape, alternate; 

tyloses fi .,, especially in ,
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Licania and Angelesia. occasionally sclerosed in Lioania 

and in t x-e one sample of Anaelesia e ^; nean vessel 

length 0.6 - 0.8 r:-.. ~ arenchyma exclusively apotracheal, 

ab\, t, in numerous fine continuous bands usually 1 

(locally eL} cells wiue, o-11 bands per mm.; lees often 

2-3 cells vide; less than 6 per ism. in Parinari sens, strict.; 

bands obscure in Neocarya and Afrolicania; in Afrol- la 

forming a reticulate pattern of 1-seriate bands; parenchyma 

stroids up to 16 cells ni- - im deposits irsquent.

predominantly uniseriate, exclusively so in Chrysobalanus t 

L-uckea. jTEn^eria, irtella and Licania and. with some bi- 

seriate in all other genera except Afrolicania in which they 

are predominatly biseriate; rays never more tnan 2-seriate; 

commonly more than 1 nun. high in -JQuepia. Paraste^on, r

as. DjV'cl ____ 'lors. ^i Afroli. ;-*i in the latter

higher than in any others, c :nly over 2 mm. hi.-^h; usually 

hetero^snaous (Kribs Xype III), almost homogeneous in 

Farastemon; gum deposits abundant; pits to axial parenchyma 

large. 3ilica inclusions are i nt in -he ray cells of 

many species. Fibres usually thick-vailed, rather tkinn»r 

*-n farinarjl and fieocarya and some species 01 .Lxcaiiia; witja 

numerous distinctly bordered pits on the tangential walls, 

more numerous and often biseriate in wider cells bordering 

vessels; pits on radial walls almost entirely limited to 

areas in contact, with rays. i.ean lengtn l.j? - 1.4 mm.

x'he wood is moderately to very hard and heavy, specific 

Gravity 0.75 - 1.10. It is hard to saw o*in? to abundant 

silica inclusions in the ray cells in all species, and in ^ e 

parenchyma of a few species. silica content is summarized 

in detail by Amos (19b^>.

i'he wood of the Chrysobalanaceae is illustrated in 

Plates I-IVa.
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Taxononiic Discussion
All evidence which has been considered, . /:d not only

wood anatomy, has r ^ 
ao nuw uexoii^ to une -rirysobalanaceae. They are treated 

separately -.,. Jhapter*5 P and 9 respectively.

The Ohrysobalanaceae are distingui .; .iosaceae 

by several important features; the r r in it, oblique 
vessels, the oanaed parencnyma cosiposea ci j-on^ strands, the 

predominantly unlseriate rays, the larger intervascjular pitting, 

and the at ace of silica.

Alt aceae are well distingu: 

iroffi tn@ -wosaceae, tne woods 01 tne two iaiu.u.i.?o ; car, 

nevertheless, to be related. Ihw ,-^rforations are simple, 

the parenchyma usually apotracheal, aiv, the fibre pits 

bordered in both families. i'he vessels of the Hosaceae are 

typically sii.ai.1 v^*@« J.ess uhan 100 u aiasi.), out they may be 

moderately large in some &<snera e.g. lia&enia and ^'•.y^
i'he vessels may also be partially solitary as in Kriobotrya»

loo,, but in these genera they are usually more 

crowded than in the Jhryeoualanact^w.

Borne authors, (t. 0 . \ecord d K@ll, 1J24; have united the 
Chrysc :?a® and ./rune _.& to form the ,

j.e. " a.., ,: ,< - rt of this from wood ar y, 

; •-* . ecord (1943) himself poin^ uuu at ,.^r u&'to.

^IQ l-'Yunoideae are iistinct in wood stru^w,«. Jroin the 

rest ol the ..oaaceae, in the fibres that have less distinctly 

bordered pits which are lest js on the ,ial t; 

on uuc raditu. *.uxik, aiia in v .,.^,.^'ls tuat are , ;nly 

arranged in an oblique radial ,.-«.«w^-ii j.n cro^^ ccuwxun. Jno 

^runoideae is, in fact, the only tribe 01' the Kosaceae sens, 

strict, that can be dietin&ui irom liie v :^s uy the wood 

structure. i!he ai . given .

than ^hoee oetveen thy win-yscbal... the :;. 

Record and Hess U943) and Chalt u^^> uot ,n\, ou, t
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the dhrysobalanoldsae is distinct enough to be regarded as 

a family of its o*n f ana t ,at t' ffiais^t-a u- uut; irunoideae 

juagea oy wooa iitruuuui-y are within the .-.^ac^-"3 - ^halk 

(1950) raff^n tn r.>,e Jhr; a« as _____ £ - ____ ̂ 

ball .a" but describes i. rest of the

•je, and clearly indi 

family rank.

lixe basic

I it to given

apparent from the . . -on* 

that wood structure does not sv

ithir ths family is 

It is ^ to note

. in a hie ^.cax au

-t tl:

.-or s

ions ot

, uiie woods of

Chrysobalanus and ;• aranthea or Licania and rarinari r.

strict, ara cely d.

i (1951) and 1(1

. itrery to 

3 of the

.../ axe o£u.y uiiiwi ui wOiiv t,uitacu, , f , .. 0 -i*yi*a are 

i -IT- vr raote^^^- Afrolicania in the

arr- .

of its rays (^ I-C a: .y f , almost 

he yu-, lays. T " 's interesting +v '- 4- '-*--«•» *"-nia has 

such & distinctive ttood. i'his in icntes itr diverence from

ort for as a

let. i

of r pj-

exa.

, a feature 

of its

sens,

clusively
>unt v o

ves;

nteres*'

scle n

; ,^ Wl ^v

.hese two

to



one another. There are no wood characters that are 

inconsistent with unitin; th*se two renera.
-te IV illustrates the secondary : of five species 

of Parinari sens. 1C, now placed in five different genera 

(frarantheg, Juckea. Parinari. Qycland.ror.hgra and Keocarya). 
A comparison with Hate IVa illustrating five widely accepted 

genera (qhryeobalanus, 0__ ^riat .__- -^LM* Licanja and 
laraetemon; clearly * that the differences between groups 
of species within the old genus Parinari are often as great 
afl the differences between well-established genera elsewhere 

in the fainily.
Various phylogenista durin^; the pi t century have 

suggested diverse relationships i'or T;&Q Ohrysobalanaceae with 
other families. Hallier (1923) united the Chrysobalanaceae, 

Dichapetalacuae and i'r „ ae to form a si . . ily, 
which he :. ;sts, is derived from the Linaceae and Poly- 
galaceaa. In 1915, Jue± correc^y interpreted the trimerous 
ovary of the Ohrysobalanaceae for the first time, and com­ 
pared its essentially gynobasic structure with anthes» 
but did not suggest that they were in any wc.y related, 
uonne v1925^ appears t-o nave ciiarsaa «juel's paper, and 
suggests a phylogenetic connection between Chrysobalanaceae 
and LiEL - -,e or 'i'ropaeolaceae. -.Juan {\^'o\ ) suggests 
relationship with fropaeolaceae and G-eranlaceae. Grutzwiller 
U^62), whose knowledge was oased chiefly on "tylobasiura (now 
excluded;, ^arinari and Qhrysolialanus• suggested that the 
Chrysobalanaceae, along with the Clonnaraceae, should be trans 

ferred to the oapindales, and placed next to the Japindaceae.

*ooa structure does not confirm a close relationship 

with any of these families. It certainly does not support 

Hallier 1 a (1923) grouping together of the Chrysobalanaceae, 
J^ichapetalaceae and i'rigoniaceae.

- e .jichapetalaceae differ from the Chr.; ~naceae in 

greater frequency or their much smaller vessels, the
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occurrence of sclariform perforation pLct^s, the minute 

intervascular pitting, the predo ly par sheal 

parer -a, the y to t-seriate rays, ar,j the small borders 

to the fibre pits.

?he Trigoniaceae differ in having vessels that are not 

obliquely arranged, in the rarity of i Har pitting, 

the diffuse and unbanded parenchyma, the rays which are 

commonly up to 4 cells *iae f ana the occurrence of septate 

fibres.

their wood structure the Linaceae belong to a 

group containing the ^aceae, ^rythroxylaceae, ioly- 

galaceae, Tremandraceae, i'rigoniaceae, : ftyil ~e.

£h* families that have been grouped with the Linaceae 

because of their similarities in wood structure, for the 

fi:ost part per conspicuously bordered pit 

ire, or have fibres with indistinctly oorcier . -imple pit 

pairsj their raya are heterogeneous (Kribs types I or IIA); 

their parench(>iaa is scf-jity, paratrac ., or pre. nantly 

epotr al.

The Linaceae differ from the Chrysobalanaceae in their 

smaller vessels, the occurence of sclariform perforation 

plates, the scarcity of intervascular pitting, the parenchyma

ich is extremely varied, and is never of apotr al b 

of the type lound in the Chrysobalanaceae, in many genera line 

parenchyma is paratracheal  The inultiseriate rays are

,ly of >ribs type I-IIb f and there is fr nt occur­ 

rence of tracheids, which vary from long fibre-tr&cheids to 

short vasicentric tracheidr.

il» ^olygalaceae, (excluding Xr  X1^phyllum whose wood 

ie very different fror most of tv-p Poly^alaceae; differ from 

^n« ("' f in their smaller vessels, the scarcity 

of intervascular pitting in the genera with solitary vessels, 

the predominantly parat* ^ai or clilxu^e part - : . In 

audition to this, various features, *uicn ao noL occur in the
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Chrysobalanaceae , occur in some genera of the * laceae;

for example, vasicentric t 'Is ana xnciu. y^loem of

auric uype.

Heimsch (1942) points out that the foil; _ies 

have close resei j in their -» 

the le, Oxali aeolaceae, i,im. -e 

and the ^alse - * . ' ' ^roup wiiicii ^oans x ?925) 

and liauman (1915) have connected with the Chrysobalanaceae.

i'he xylem of th* Uarsmi^eeae, and these related families,

of the -.. . in that the -•

are often in multiples, isultiperf orate plates occur, inter- 

vas^ular pitting is not large, the parenchyma is paratracheal 

and sc^r;ttr. t>p- TPIVQ are usually few *vA «Ttr^Ts1v v^.rieble 

in le ; res istinctly bordered 

pits and thi:«. v are fr tate. ."-are is 

tuu^- , no eviussiAu^ uu-.u wiit, «uou ui. wit: _-Jiry6o^ui.f!n3.ceac j.t^ 

related to thlr- -roup.

Ja (1942) also pointed out t 3-ae, 

ae, 'O, ^ ae, r<eliaceae mid 

iux-i«i-«ici; . ' .lore u. ^ xjL^tural group of familiuo 

judged by wood stricture, i?he -woo-l of apindaceae differs

at of the Jnryso ^eae in the much , ve; ;.

100 ^i in diameter, and are more cr :;

ultiples. i'he

pitting i? ."Tr.niT tn minute. vha parenchyma is mostly Para-

1, i;. . -. i. i'he fibres have le pita, 

are rarely thick-walled, and are commonly se 3. Phe o 

tJtrikin^ similar icy oc en une apmaaceae ana ^aryso- 

balanaceae is the occurrence of unieeriate rays. Fne -„--. 

anatomy indicates that the Oiirysobalanaceae do not belong 

near to :eae and tnese related . 

it may be observed that Jr. Her 'a t- ion 

Connaruc^u^ yej.oai> ,.,-.. ^r to «ri8 apiaJ^ceae n to the 

Aosaceae, is certainly supported by wood aiiauo:;.y.



f-oet taxonomists who have given family rank to the 

Chrysobalanaceae (for example, (1840). Fritech 

(U::88-) tein (19 e placed

it DC ... -.--. ae and the   sae. difi'ar-

r of

u given 

we _ ^- the 

as

has nevera cteristic
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ion in other c
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y ^ features of the C
. rt

common with the Chryeobalanac--

. Host of

at least

In

siiLliai-ities

n.

JLAi

aniseriate
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A. -ieai.ia 1'i.etc': a

B. Parlnarl e:rcelsa

C. Afrolieania elaeorpen&a

Plato I - He wood of the Chryaobalanaceae



jo pee*

wpfpj I"''

B



. Licai-ia (Ai. : ;.eleBia; cplei*u.ens

B. Couepia glanduloaa

C, j icaco

Platelll - The wood of the Chrysobalanmaeeae
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Plate IV . The diverjity of the wood within the
Parinari ... ,:.lat. x.s. x!5.
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Plate V - The wood of the Roseceae.



Plate VI - J e floral vascular anatomy*
1.Chryso'balanus icac o L. (x20) S.MJrolicania

(X15) 4. Gran.;eria > orbonic a
(dabine) Praiicie (xlO) (

1 • -•

(K.ji.Fr.) K.araliai- (xlO)^ (1 . 
6 original ).

4 after
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Plate IX - The seedling of &agantl\es corynibosa Brume ( x



Plate -x - The i of luiue (x



6.

^roup vaa first described as IE. fo&ily by .lobert 

Brown v1£16). ince *nen :- v .• i-Jiji r»y3tei-»3.tic botanist;- 

accepted the Chryrobelaju.ov,... :-- & family. The following 

ie a liet of authors of ^enerr-il works who have followed 

2rovn. Bartliru; (1t30), .uccarini (1r32b}, ^indloy ( }, 

-ndlicher (1636;, j*athsjr. (1.840), .-alpere i1<;43;, i-JLquei 

(U'55), ;.gardh (1656), ^ar^inj; and robiuc (1911}, -ettstein 

(1533;, .,zell (1944). ?unders@n (1950), jawdy (1960}. '11 

of these authors Jsave placed tho fectily next to the .;o e. 

However, the author's of the mof<t widely used system of 

classification have treated the : ;roup - subfesily gi

- Ie -Jandolle (1c25), Benthass and :iooker (1&65), 

in ;:n^er und ^rantl (1cy4) and hutchlnson (1926, 1959;. 

?rite*ch U-^-b/ ^ho sade a careful atady of the ^roup 

regarded it as a family which should be placed between 

Aos&ceue and LeguminoBae, nnd his views have been reiterated 

by nearly all subsequent workers with a detailed knowledge 

of the s>r»Ui3. «eiuawiu il^jjjj; placed toe Jhrysobalanaceae 

in thic position, ;-.nci ooKa?ented that pr.rt of his r@o,son for 

re^aaiirv*; it ta -. faadly v&& the characteristic anatomy*

In 1957 Kuster published a detailed account of the 

anatomy or the leaf aad priamry stem. ie drew no taxonomic 

conclusions but in 1903 Hallier concluded fro 5; i.usster's data 

that the -;,;roup should bo separated from tho r.oaaceas as a 

family. Juei (1913>, who correctly interpreted the ovary 

of the Chrysobalanaceae, considered it to be so different 

from that of the .iosaceae that ha thou,;ht the group should 

be elevated to f telly r-nir, b^i remain near ^,. •-. On the 

bftala of cifi-renceB he discovered in lo*f-tr&ce anatomy 

-crville- (1^U.fc> reached a similar conclusion. ^onne (192S) 

on tho baeie of a detailed study 01 the r^uicel -na floral 

vascular anntocy concluded that tr.e .aryoo^ - e are cuite
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rimary stem and leaf

3ilica deposits aoundant in
five different forms

'•Dhe stone cellc in the peri- 
cycle ore tnickoned only 
one earing u 

in i-.~.

oe&e

Stomata "Rubiaceous"

Petiole with an abaxial 
closed ring of xylem and 
phloem which is variously 
modified on the abaxi-nl r-ide

silica absent

r-tricycle cells thi 
on one side

Stomata "Ranunculaceoue"

j etiol^? various but not as in 
Chry ;.anaceae

eel

oel articulate at an 
active meristematie zone

irtit -e or if 
articulate no active meris£f

wood anatomy

Vessels oblique, infrequent 
usually 200-300 |i diarn.

Parenchyma banded, composed 
of long etrands

days predominatly uniseriate 

Intervpscular pitti^ lax-^t;

oilica abundant in rays

nut
less iOO

Parenchyma sparse, not bande 
composed of short

•cayp multiserir

pitting never 
minute

oilica absent

Pollen

Pollen markedly 
in c led ra

Ko protrusion in 
the furrow

Orain scarcely patterned

Pollen usuelly not 
or only ly t v

;h a we " • -shaped 
in mouth of furrow

tirain often distinctly patterned

Ovary
with

Uvule erect

v of 3 carpel?
. style

Flowers at iea&t slightly 
zy lie in all genera 

jju ^nrysobalanus,

Ovary never gynobasic

Cirule pendulous

ere
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from the rest of the ..oeaceae. :.ctA ie&c'~i;.0 

and Jhalk (1950) and Srdfctan (1952; icply that no objections 

could be raised against tre^tin^ thn ^roup r>~ * family on 

the basis of wood anatomy and pollen-^rain structure respec­ 

tively. ".-•tails of the &nr,torJLc&l differences between 

ChryKobalanacaae and ...otfaceae are- discussed at soae length 

in Chapters 3 and 4 and are cuBaaarised in th- table below*

Phere are also ^ev©ral charactere which are coicnon to 

all, or most, Chrysobalanaceae which are only of sporadic 

occurrence in AO^aceae.

From tha characters tabulated above* and the discussion 

in Chapters 3 and 4, it is clear th^t the Ohryaobalanacene* 

although sufficiently diutinct fros ^osaceae in. enough 

characters to be treated as a riepar&ta family, is neverths- 
let.s still closely related t.c it.

There are no grounds foi- placing the Jhrysobalanaceae 

in any order other than the :oeales as is done by various 

authors. it hag been oug^eeted that the ^hrycobal 

ie related to linaceae, ./olygalacea©, Limnsint'aceae,

and ..apindeceae. In ^rose morphological feature© of basic 

flovera sm fruito the Ghrysobalanaceae does not oven remotely 

resenble any of these. In .anatomy eoid palynolo_;y they are 

(almost; without exception) utterly different. rhis is 

discussed in chapters 3 and 4.
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7. TH3 REGROUPIM 0? GJ3NSRA WITHIN TPIE OHaYSOBALANAOBAE

A summary of previous attempts to group the genera is 

given below.

BAILLON (1867)

"Group a" Ghrysobalanus, Licania (incl> Koquilea),

Lecostemon and iStylobasium.

"Group b" Oran^eria, liirtella, Gouepia, Parinari,

Acioa, Parasteinon.

FI-HT3CH (1889) did not attempt to group the genera except 

by making separate subfamilies for the anomalous genera 

Stylobasium and Lecostemon.

FOCKE (1894)

Subtribe Ghrysobalaninae - Ghrysobalanus, 3rangeria,

Moguilea, Licania, 

"LeODstomion" -md otylobasium.

Subtribe Hirtellinae - liirtella, Gouepia, "Parinarium",

Acioa, ..n^elesia and Parastemon.

HALLISR (1903)

Subtribe Lecostominae - Lecostemon.

Subtribe Ghrysobalaninae - Ghrysobalanus, Licania (incl.

Moguilea and An^elesia). 

Parastemon.
^

oubtribe Hirtellinae - orangeria. liirtella. Gouepia.

"Parinarium". Acioa.
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(1926)

Jroup* (a; - Chryaobalan.ua . 

Grroup (b) - c-tylobasiusi.

dub tribe riirtellinae

£roup (c) - ^arinarium'1 . Hirtella. Jouepia, cioa 

aroup (d) - JKrangeria_t ^icania, ^oquilea, ^ru

HAUKAK (1951)

liosaceae - Chry a obalano ideae - Chrysobal.an.us , . oquilea,

Licania. Afrolicania,

Hirtellaceae (placed in J-eranisles by ; 'auman). 

"Section" Hirtellinae - .iiriiella, i--a^ni

Acioa, -.Queoia, :,iy:ele3ia, 

G-ran^eria ? , ?arastemon ? . 

''Section" Parinariinae - Jarinari .

The above sunnnary shows that there has been a good deal 

of difference of opinion as to how the genera should be 

grouped. This is probably due to the fact that the Chryso- 

balanaceae is a well defined family which cannot be sub­ 

divided into taxa of any real significance above the generic 

level. i'he uniformity of the pollen and wood structure has 

been emphasised in 'previous chapters. It is definitely 

impossible to divide the family into any two major groups 

on pollen, wood or seedling characters.

The floral vascular structure, which is discussed in 

Chapter 3, ie the only anatomical feature which would indicate 

any useful sub-division. This is largely due to differences 

in the level of ovary insertion on the receptacle, which 

determines whether the flower is actinomorphic or zy^omorphic. 

A summary of the ovary position is given below :-

-& is not clear what rank Bonne iiiu^viea these "croups" 
to hnve.
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exactly Central - Jhrysobalanus .

learly Central - leobalanus, Licania, ..frollcania and

farastemon. 

Lateral - 2 aria, aun,-a. Hirtella ganiculata,

B. myruie co phila and h» caudata. 

terminal - Hirtella, Jouepia, Acioa, Parina r i ,

Maranthee etc.

This shows the complete gradation of this character. 

rhe intermediate condition of Jun&a and aran^eria baa been 

recognized previously, but the -~^t that it occurs in some 

species of Hirtella has not been pointed out before, and this 

considerably reduces the value of dividing the group into 

tribes. The fact that in u. a ^:;JLJU t.a«re is disc

tirsue above the level of the ovary definitely places it in 

the T:arn8 >^roup as J-ran^eria, fhere is also a complete 

gradation in the symmetry of the s .is. cor example in 

porbonica the stameno torm a c&&pJL0ue c^rcj.a t iri 

they are grouped to one side. It is thus impossible

to draw a clear cut distinction between the actinomorphic end 

zygoinorphic Chrysobalanaceae. It is not possible to divide 

the family ini/o two separate ones ae is aone oy . akai (1942) 

and llauman (1951).

In the present work the two tribes Chrysobalaneae and 

Hirtalleae are maintained for convenience, but the distinction 

cetween them is rather arbitrary.

Ohrysobalaneae : ~ ovary inserted at or near the base

of the receptacle. 

i.xhie contains the genera - Jjirysobalanus. Licania,

..frolicania. Jeobalanus and 

Parastemon.
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£ribe ilirtelleae;- ovary inserted at least mid-way up the

receptacle, or at its mouth.

i'his contains the genera - ..jrtella, Couepi^, .arinari.

F.aranthee, Oyclandrophora, 

Neocarya, Luckea, 3afodeya» 

Koster. la, Acioa,

istipula. Or -is. and 

Hunga.

ihis is in fact, the way in which Hallier (1903) 

divided the genera, es far as he had seen them. If 

Orangeria and Hunga are not included in the same tribe as 

Ilirtella, the tribes would be impossible to separate because 

of the species of iiirtella with the ovary insertion mid-way 

up the calyx-tube. Dhe tribes defined as proposed here do 

not cut across any .generic limits which would happen if they 

were delimited on any other characters, but the difference 

between them is of insufficient importance to warrant the 

recognition of two subfamilies and is quite inadequate for 

the separation of the iiirtellaeeae as a distinct family. 

1 agree with Baillon (1868) who said, "il est difficile de 

sectionner les Chrysobalane'es d'une maniere nette et precise, 

au zsoyen du mod© d 1 insertion de l f ovaire sur le receptacle." 

It is also impossible to divide them satisfactorily in any 

other way.
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8t ^w POSITION OF i

rthabdodendrgn Jilg. & Filg. in Yerhand. 3ot. Ver. Brandenj. 

47:152 (1905); oer in Bol. nus. >oeldi 5:425-31 (1908); 

Hrause in .ngl., Eachtr. 4:157 (1915); ingler in Angler & 

Prantl, Nat. Pflanzenfam. ed. 2, 19A:357 (1931).

Lecostemon* ~;-^BU Jenth, in Hook. Journ. bot. 5s 293 

(1*53); Focke in In^l. & Prantl, Nat. rflanzenfam. 3(3) s 

(1694) non 3ess6 & Hoc. ex l>0»

A. History

Ih« genus _ 'odendrcm has usually been included in the 

Chrysobalanaceae, often under the name Lecostemon. I hope 

at a later .late to desl ir.ore fully with its systematic 

position but it seems advisable to indicate here my reasons 

for excluding ,Aabciodendron from the ^.nrybobalanaceae, and to 

&ive the history of its confusion with Lecoetetnon. especially 

since the literature ,:iveB a confused picture of both the 

taxonomy and wood structure of the former genus.

foundation lur .^ecc on is a aruwin^ uy uae 

botanists v>ess^ and Kocino. . ©se^ returned to Spain 

with Kpcino after their exploration in Mexico in 1804 find 

when j died in 1c09 f r;ocino was left vith their manus­ 

cripts (including 'Flora de Guatemala f , ' lora jf-exicana* r>na 

'Plantae Kovae ilispaniae 1 ), their colour drawings (about 

1,400} and their herbarium. Because of continual changes 

of government in tpain, he was unable to obtain money to 

publish the proposed works and finally, after some time in 

prison, he fled to iontpellier in 1813 with his drawings and

*
There seems to have been nuch doubt ^iDon^st later authors as 
to the spelling of the name juecoeteuion. -.ome of the varia­ 
tions in spelling observed are: Lecogto^on - .'.rdlichor (1336), 
Keisner (1640); Lecostoirdon - Focke ( ''•>: ljn - 
Hauman (1951 }. "-fc*^"'——~"—~
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manuscripts in a cart. .although oldier confiscated 

his cart hs was able to keep his botanical possessions. 

After toeing destitute for some time he was helped by French 

scientists and eventually met -<e Jandolle in i=,ontpellier. 

Be Jandolle realised the value of his drawings and assisted 

hie in naming his new species. '• few years later with the 

adoption of a new constitution in in, i.ocino was given 

permission to return and hastily decided to do so. ^e 

Candolle, V.LIO nad by then moved to reneva, gathered together 

more than 200 artists and young ladies of that city to make 

tracings of those drawings which he had not already copied. 

About 1,100 were made in 10 days. Jopies of some of these 

were later distributed to ten major herbaria by je ^andolle's 

son, A.I.P.?. de Jandolle undar the title "Caiques des dessins 

de In flore de , exique do /ocino et jesp£ sui ont servi de 

type d'eepecQS dans le jystea-a ou le No. 311 

is a tracing of tne drawing of the plant > ^osternpn and 

is the type of that ^enus described seven years later by 

De dandolle and published in his Prodromus (2:639.1825). 

In all, -e :,'•..ndolle described 271 new species and 17 new

ra from these tracings and does not seem to have been 

aware of the existence of the corresponding dried specimens 

which he certainly die9 not use. £he ^•sse* and Kocino 

specimens were incorporated in the iadrid Herbarium in 1620 

and are at present on lon*$ loan to the r'ield Xusei ,. 

i'his collection should always be consulted in order to interpret 

the descriptions. Certain specimens in the Delessert Herbarium, 

Geneva are not so well authenticated. ^ome may bo duplicates 

of the originals but ,, e.g. kimosa hirsuta. were evidently 

oollectea later. others at Kew and the .^ritish , on bear 

the name of ±-avon who did not visit ^exico. Phese historical 

notes have been prepared from information .jiven by Lasegue (1843), 

Colmeiro (1858,1892), .e-oley (1o79;, \. de Jandolle (1880), 

Urban (1902), Leon (1902) ai. i /r ;'ie (1926).
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gave his original drawing to the ^nysicion who 
attended him in his final illness and these have never come

to light.
i'he type of Lecosteison is thus the tracing from 

1)0 Candolle described the §enus and it must be interpreted 

from tac< ariea specimen in the * aarid Herbarium.

je Jandolle named the species I. terniflorum almost 

certainly supplying tie epithet himself and placed the genus 

under "Oenera itosaceis af finis". Later keisner (1836; and 

iindlicher {.1-40; both placed it as a doubtful member of the 

tribe Ohrysobalanoideae in the ioeaceae.

At this point it is probably better to anticipate a 

little and to say at once that Lecosteaon terniflorum ia ;

eaj in the i'iiiaceae and that it is conspecific with

Sloanea quadrivalvis ^eem., now ^. temiflora (DJ.) Stand!.
confusion with rlhabdodendron was due to ^entham 

who decided that four new species in his possession 
collected by Jarclner and spruce, belongea to the Ji 
aceae, and that they were congeneric with Be Candolle f 
cription of ^ecostemon. tie t;av® a^ accurate and detailed 
description of a genus purporting to be ^aeo_s -.. _ ̂ as an 
anipxnic^tion oi ^e Jandolle 's account and described the 
four new species: I. .^ardnerianuin . I,, aaa sonic urn, ^. era: 
and L. r^acr o phyllum . lie was in fact describing an entirely 
different g-enus which 1 have referred to at the beginning of 
this account as Lecostemon sensu Bent ham.

Carolo Kueller in Walpers «nnales 4:646 (1857) placed 
this genus in Chrysobalaneae and amplified Bentham's descrip­ 
tion. He listed only Bent ham's four species but added as a 
note to L. Kardnerianuru "Species proxima L. terniflora". 
These four Brazilian species reappeared in J.j. aooker's 
account (1657) in "Flora Braziliensis". .uxiion (1ofaV; 
included i.e cos tendon (presumably sensu Bentham) in his first

of the sjhra ____ aoideae but pointed out i^ ^ifferences



from the other genera of the ±>roup, His figure of the 

style is incorrect. Fritoch (1 9 it a separate 

of the Ghryeobalanaceae and focke (1694; included it as a 

member of hia subtribe Ghrysobalanineae mentioning its 

anomalies and suggesting an affinity with the ?hytolacc£

Gilg and Pilger (1905J described a new ^enus . . 

which they placed in the tutaceae, tribe 0; rieae* >: 
dendron was based on a single gathering from Brazil which they 

called > i. columnar e. x'his clearly belongs to Lecostemon 

sensu Bent hair, and is in fact conspecific with L, mac

e ^ecosteiLon sensu Bentham had, up till then, no valid 

generic name, Ahabdodea.dro.n is the correct name for rs and is 

now maintained but this was merely a matter of good luck for 

;- ; lors as a long time had still to elapse before the 

identity of the type species of Lecostemon was discovered.

It was not lon^, however, before the relationship fcetveen 

Lecostemon sensu iienth. and .ihabdodendron was recognised. 

;uber (1909) realised that these were congeneric and trans­ 

ferred L. macro phyllum • !.• amazonicurc and ^. crassipes to 

\1. a bdod end.ro n rightly considering that L. t^ernirioruffi Delonged 

to a different genus though he had not seen the Kocino 

herbarium specimen. fie .rave a parallel summary of the 

characters of Lecostemon ' & Kioc. ex DC. and lihabdotU .;n 

lilg & iilg. to establish the fact that they are different 

.genera. Unfortunately he imde no reference to Bentham 's 

paper on Lecostemon (1853) but apparently took his facts from 

J. 1 '. Hooker's account in the 'i?lora Brasiliensis ' which he 

cites. He made no reference to £. ^ardnerianum of which 

Hooker (1857) said that it seemed to come nearest to the oesse* 

and i^ociffo specimen, nor does he include it in nis icey. It 

is known solely from the type gathering and is certainly con- 

.eneric with the other three species as is shown both by floral 

structure and the wood anatomy, although it differs strikingly 

in vegetative characters. iiuber^s assun;ption that , m



i: LOG. ex DC. was different from _^£2 .""" "~ sensu 

Benth. was correct tAou0n not the result of a full and 

critical examination . Tis transfer of three Lecos^ .....__^

species to dhabdodendron et he described four new 

species in the latter genus: n» ....... &• panic

A. lor- and d.. ar3 :ae all of which have later been 

reauceu uo synonymy under the previously published epeciee. 

Furthermore, he created a new tribe: . yha bd ool endro ae in the 

itutaceae instead of placing it in the tribe ^ *ieae of 

the Basse family. 1'he . ihabdod end reae was later elevated to 

eubfratily Rhabdodendroideae by "Jngler (1931-).

Most later authore except Jleaeon (1927) accepted Huber's 

reasonii^; and useci ru, . ____ .ron as the correct name. 

03 a (1927), however, described ^n sylvostre- from 

British Guiana althou^u ne was eviueutly familiar with 

Huber's work since he says that "The genus Lecostemon is one 

of the most poorly known members of the ^hrysobal-. - j ..... 

it h&« even been placed in the liutaceae." iSandwith (1942) 

transferred I-. ^araneriunun ^o _^ con. *~ie said that 

the identity of Rhabdodendron with Lecosteaon ^ess^ & Moc. 

ex jJC. had been fully discussed by Uuber. Ka^uire (1946) 

transferred L. sylvestre to _ Qaendron.

In 1903 Hallier placed lecostemon in the

oideae but kept it as a separate rather isolated tribe. 

Later, however, he seems to have investigated the problem 

further and to have discovered the true identity of LecoatQauon 

Sesse* 6- i;oc. ex ^U. as he wrote on the herbarium sheet of 

lecostemon aniasonicuffi. .jpruce 473 in the .-lunich rleroarium, 

"Chrysobalaneae Lecostemoniae Hallier f., Engler'e ,;osalen 

etc. (uaoburg 1903) p. 10. (Lecostemon , oc. & oess^ « 

^1 .., •) Lecostemon ^pruce et 3enth. incl. _______ ron 

v*il$ et Pilger. 11. xiallier 16. /1. 1914." He does not 

appear to have published this anywhere, aisnou^h Hallier 

(1923) p. 71 mentions that Lecostemon i.oc. e?"^ is
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different from Lecostecior, 3.

•Btandley U^44; apparently errivea independently at 

tha same conclusion, i.e. wi.-:.-. ..^-qpstempn oesse & Moo. ex 

TIC. I?3 ^ ;.:ioanea (Tilieceae). His evidence is based on an 

herbarium specimen from the hocifio Herbarium. 'Phis specimen 

of Sloanea fio closely resembles the drawing of .„ ;mon 

usea ay .,s varidolle that -tandley concludes that the drawing 

was of this actual specimen. I have examined a photograph 

of the i ociriQ specimen (i-late xlllj, kindly supplied by the 

Field : - >), and the tracing of the /.".esse* &.: .. 

Kocino plate (. lates XI & XII ) and am sure that both Hallier 

and Standley canie to tha correct conclusion. It is indeed 

fortunate that the ^esad and iociHo Herbarium is still intact.

iy made the necessary new combination oloaiiea 

(Moc. & ';;e8se*) Standl. Hie author citation is in fact wrong 

End it should be jloanea terniflora (1X3) Standl., for although 

Sesse* and hocino supplied the name ^ecoatemon, je 'j^ndolle 

seemB to have been responsible for the epithet and tae 

description.

The species of Rhabdodendron are very distinct froru uiit 

Chry lan&ceae, and it would be hard to see why Benthain 

should have placed them t lere e . a fact that the 

basal 8syle provides an obvious similarity. Other florsl 

feature;:: such as the linear stamens, the lon^ otigmatic 

surfaces etc., are quite unlike the Chrysobalanaceae, as are 

the wood structure, leaf anatoniy and pollen morphology.

B. Description

Phe 3«ius consists of hi^h shrubs with entire, alternate, 

..,-:-.r.i-dotted, coriaceouii lea.VBf? f with small peltate hairs on 

trie undersurface, tipules small, subulate or obscure. 

tracts and bracteoles reduced to ecal^c. Inflort • of 

supra-axillary racemose panicles.



/lowers hermaphrodite, with sla n y cc 

receptacle. Jalyx very t; lobes 3 with entire -argins , 

or inuistinct. wui-^lo.u of 5 caducous, broad to elongate 

oblong-elliptic petals, apex rounded or minutely apicu , 

minutely punctate, aestivation - — » inserted on

•&. ice -use^l. ~erous ^aboat 4i>/ not;

inserted in any special order, filaments short, flattened, 

persisting after the anthers fall, and then curving over the 

margin of th<* receptacle nd the calyx; . J linear, 

erect, Dasifixea, caducous, 4 locular dehiscing longitudinally, 

Ovary seesile, globose, glabrous, unlloculax, inserted at the 

u^iitt of the concave receptacle. Ovule 1, erect, basally 

attached, anatropous. Style ari.^in,*' fro. e cf t.,-. 

o\ t,o one side of it, fairly thick, ei ; s t^ 

surface on the outermost side ascending from une ^a-;e cr v;»j 

middle. r'ruit a small drupe, globose, at the top of the 

thick, broad, woody stipe in the CUD- .d receptacle; exo- 

carp crustaceous '*hen dry, thin, slightly fl .-coi ous; 

er rp slightly woouy. ^e , reni " e f exalbuin- 

inous , with a wiuun WSGMCX; co^jxbu^iAo \,.i±<*A-L.j fleshy, confer— 

ruminate; radical small and bent inwards towards the hilum.

Five species of high shrubs in British and i? i . ... 'Juiana 

and the northern province? of brazil (rlate X'/lIl).

Published names and probable species 

(opruce ex i>enth. ) Huber in Bol. hus. Groeldi

5:427 (1909).

&• ffl&croMtiyllum v^pruce ex Jentn./ .;uber loc. cit.

(Spruce ex Benth. ) Huber loc. cit.

£• ^ardnerianum (3enth. ) o^ndw. in Jo. Arn. Arb. 24:^24 (1943) 

£• s-V'lve8tre ^leaeon; .ire in Bull, i'orr. Dot. Gl. 75:397 

(1948).
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R. arirambae lluber loc. cit. J

A. colusjaare j-il^ &. ^il - -n /erh. ~uw. ver. 1. 47s 152

(1905) » A . i_____
Huber loc. cit. * . crassipes

a. Ion ____ - -r loc. cit. » A. £_.______i-p».B

!• panicul ^ber loc. cit. = ^. crassipes

w . * ollen .BiorpholOy.iv

olider were prepared from the followi^ herb 

specimens;

i* sylvestris (Gleas.) ilaguire - £l " we *:*: ^ " : 

.'.-,.3.0. 32141, (xv); A. i:.acrophyllum (Spruce ex Benth.) 

>r - Ule 69B6, 'v .,,

i'Jie grains have 3 furrows, 3 pores, ora circular or 

slightly lalonjate. Lar^e polar area, exine of medium 

thickness. drains finely reticulate, 16-25 |a. 100 P/3 

* 100. (This aj-rreee with ^rdtraan's (1952) descriotion of 

A. . .ate

The pollen differs from that of the 

in three important features: The presence of distinct pores, 

the lar^e polar area, and tne fine reticulation, ^ince tao 

Chrysobalanaceae are very uni palynologically this is a 

strong indication that it belongs elsewhere.

Srdtmsn (1952) says that it differs frois the Rutaoeae 

by cause of the circular ora. Xhe lutaceae have distinctly 

lalo^ate ora. rhus ^ jdendron seems mi® placed there. 

&• also ssgrs -cnau palynologically there is no support for 

placing it in the rhytolaceaceae.

j?he pollen, thus, indicates that the genus has not yet

correctly placed.
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Structure

Material used 

1 . Mature v^ood

- OP I 7012 Col. :>r. :.ucke 220 Vie .*'

A HOb from Inso. ..at. xeoq. . Brasil. 

- ^1 11,051 Col. Jr. 7.

n 139o from Inst. > > , 3rasll '

ii« £ l£®£ ~ : ^ £707 : '°1» Konteiro da Costa ,,hicar;o 

Field ius. i\at. iiist. i\o. 613237 (?).

iii eylvestre - CPI 13,046 Col. :-lor. Dept. 3rit. luiana No. 2747 

(F; K; PHO).

2. Twig Pil^ 

R. £_____ m fr. irdner 2814 (

A. amazonioum from ?or. Jept. Srit. luiana 2497 (K). 

-i« sylvestre froi» ..atin 243 (• ..

2tt inacrophyllum from ^^ o^: u-i>; _ 4 " ' ' ' "^ 

Jprucg 8.n.

;t. agazonicua )

it. macrophyllum ) ^1- 2etcalfe, Kew.

i. crassipes )

3. Leaf anatomy 

j,. r • ••••)nicugi - 'jucke er. Ko. 25466 (/).

b) description of ^re wood

1 • il« _ .•nicuii:, rt. ci pes and u. sylvestre 

wood is c' -jterized oy t .„ ar.c of successive 

bundles of j^ici- and phloem repeating the structure of the 

young stem, r-eparated by a band of conjunctive parenchyma.

1____ abundant, particularly near the anomalous paren­ 

chyma, solitary (except where ere „ r in ... _>__.onicuin), 

radial and oclique arrangement. .: viable, dia: r, 

1. aEagpnicua « 66 ^. Vessels up to 100 u f t, vescelc



le.. .) to 135 u). 

aecii-cir' ..- in " -, ? area of t -foration 

generiiJu.y OOJLI ^ -o almost vertical. Int*,, .-..jcular pits 

minute, alternate, often coaleecent, 3«5-^*5 n. V. „ to 

parenc v pits larger, alternate. -s filled with 

gum in it. d ^l. _
i. _ ick to " ' ly thick walls. In ^. p ——«-~-irn 

thick-walled next the anomalous phloem and thinner away ^^ 

it. ,1th simple or bordered pita, few on the ;, ., 1 

walls, few to numerous on the radial walls. Bordering most 

mr. near the :' Bering c - : ueimsn to a es­ 

cribe the fibru- ur^wucida.

Parenchygi- ..^-j i-rae^e-l verv nrnrse, a fe^ ceils scattered 

be ! 3 fibres. ^li^rc is also e. - ratr - ..-J. paron- 

chyma which does not completely surround the vessels, but ic 

confluent in A. jnicuu waere the vess^xj- a,re more crowded. 

In addition to this are the masses of Tjar^nchyina between the 

successive phloem ^ad xyi... ^roups.

:tays. There is great variation in £ize >en the 

species stuaied. Mlanez (1932) ^ujuu-b wau that great 

variation in ray BI**R finrnr^lrig to thf? >v^ight above ground 

level studied. Up to 10 cells wide and 50-75 cells hi,$h in 

H. airiazonicuzn, 1-5 wide, 5-50 hi.^h in a.. 3J.pee. 1-3 wide, 

8-25 hi^h in *i. sylvegtre. Heter^neous type II ^ in ail 

epecies, with gum inclusions in many cells. Pits scattered, 

me . tely 1: .. .V, XV).

2. JL. macrpphyllum

Both wood specimens seen of this species differ vastly 

from the above in that they do not possess ilous structure. 

This species has been described by 3ch (1S42) and Chalk 

(1937) and (1950). xu :ias further ju^ortani; aiufer-nces from 

the other r-secies. The parenchyma is abundant, in apotrache&l 

bands continuous or broken, and paratracheal vM^h 

or confluent. /s are all narrow, 1-2 cell.



short, heterc "~~^ ^ <-~~~

have simple perforations, one ? llaritv with the

other ;ihabdodendrons is that the fibres have L

and so are "fibre-tracheids". ( /•

c;

The nine twig slides examined show that they hrwe a 

similar structure to the mature wood. Only one species, 

R. ^ar 3 anomalous structure in the youn~ wood. 

In thie sreoi^s a distinct new cambiui veloped. The 

other samples are too young to show it. The five species 

examined show rrsnt similarity in the young wood and the bark. 

Inside the bark has a layer of thin walled cells and then a 

layer of stone cells, ^therxore the leaf trace patterns 

are tu.i similar. Phere are definite spirals in the vessels. 

Cn vessel character? thev would be hard to serarate at all. 

The only difference in *. . / .... is that it has more 

parenchyma and less fibres, which is also true of its nature 

wood (Plate XVII).

d) The ______________ .are

i'he fact that this ins several ; les with 

anoi^a-Lous structure uau c xuaout it has drawn the attention 

of several authors, Heimech (1942), Chalk (1937, 1950). 

Previously the wood of ~i. ?aacrophyllusi was 1 a fron: one 

Ban.ple only. this ia a correlated sample, the 

possibility of a confusion of samples could not be ruled out. 

Heimsch suggested this possibility, and at one time it seemed 

to me to be the most likely explanation. __*ever, it has 

now been possible to obtain a second indepe: le. 

This was kindly collected and sent to nr? by ^-e I ^uto 

Kaoional de lesquisas da -t^aazunia, 11. is 

sarmie also l^cks the anoisalous phloem, and proves, without 

doubt, that the original sample is correctly det* -rained, and 

belongs to the correlated herVriu::; -ot^-rial at



about this genua.

vhich I have seen. If I had
1 from dra conclus; 

a t hov;jviir, pointed out that all 

have fibrous elements as tracheids 

Vi is an important unifying feature. It is not L 

for £- to have some mezr >em f and 

o '-'. e.g. ^ » ~ T/* " "" -in 

anatoi^y between ^. _ " ' "'' .lum r.-ni the other species of the 

genus are far greater than that between ..., .... jority of genera. 

oome ~ .... - be tt split ron into 

two genera on the basis of wood structure. However, in ell 

otner resects, ^. ;.:r..cr; " lum resembles the other species 

of the genus. The floral morphology, vegetative characters 

and r ructure .ra as in the other species and they 

unquestionably belong in the same -i.

e) Leaf i
1 lister (1897) irade a detiiTp dftsfjrlnt^nn o*" t v - lenf 

anatomy for three species (d. j>J[li.cujn, H. cragaioea and 

i^. c,acropay 11 am>. IIP work i.- -ii't of a detailed study of 

the anatomy of the Chrysobalanaceae. It thub tends to 

emphasize the difference:' between t^^-r. \-; ^r of t r -.*•• r-r*r>n 

outstanding leaf features are ^iven here.

leaf has a distinctively bifacial mes-: :l.

contains abundant fatty yoaies. It is traversed 

by fibre-like 'epicular cells 1 , both simple and branched. 

These be^in at the vein endings. Silic?, in the form ~f 

silica bodies, is dant in the mesophyll. Silica in 

other forms does not occur in the I ode r\ leaf. It 

has a true hypoderm. .'he palisade tissue ib on tne upper 

side of the leaf only. It is from 1-4 cells thick. ^c 

cells are very short. .teristic c leaves are t 1-- 

eecretory cavities which occur on both sides of the le, . . 

2hey are fillea with resinous content:. o st </e no 

accessory cells. -i'he only type of hairs are peltate hairs.



o a „ 
ray c a narrow

f*u e. SJLJLJ.UU uody. The ray cells do not 

reach the ~w*»tral part of the shield. i'he nerves are 

c sed in n con ring of scl . a« In ->n 
to "by a ring of eilica rich paren­

chyma .

observations
ven t in both structure

and leaf anatomy ^ is completely d it from 

the Chrysobalaaaceae. They indicate that it was certainly 
incorrectly placed th«re. Anatorrdst ^?tve considered it in 

families: (1942;, z 
(li?4>> ynd -. etcalfe (per 1 cc ion;, also by 
several systematic botanists; me Jhytolaccaceae by tiecord 
(1933) and by Chalk (1950).

(1933; placed it in the Phytolaccaceae u-.. e 
of the occurrence of t ~ structure in several genera 
of that family. He particularly uu^aAcc AL y.j.ui, jn_ ^. 
ae points out that the cnly iciocrt^nt difference of 4habdo~ 

^ from the ^ ^ . in the ; ...^.~ distinctly 
1: d pito of whtr fibres. /.ll i'hytolciccaceae 

anomalous structure have fewer, smeXLer, simple or inditot 
bordered fibre r»itc. : .._..jl Phytolaccaceae woods, however, 

also il d: -?o pits. Ohalk

r ;.e cord f e placing o .

(1942) included it in the oitaceae ( ;.) 

but concludes *fc"t ^^ anatomical evidence it does not b&j.cn^ 

there. It ie the tracheld fibrous. eipTrente that bring him 

t° -lusion. . the ..uuaceae r^re 
relatively consistent in their fcood structure, s ,t it 

would be unexpected to fiu* such a div at rorm within 
that family.



(1943) s a i of t:

He is c ed that it to to tue

dutaceae. Uonie of his ro-run.- . i?or example 

hie w^ ivjumenta are*- V O *hat the wood has more 

difference om t -hvtolseeac .-m from the

(2) it in t}

(3) a:- ,-ous stn a c ;ter of any

partxcuj.^ .uij.y t **- ~ cocisioii attribute of various ones.

The f ir°* -^rgument seems to '"'- "Vncorreot in any case.

a reason is i. . , on the ft-ct tmit _.,_.__ _ ..„...„„ „ - 

very ;m those of ^ _i, whilst very s:. r to 

*tUb ti. Ue considers pits a ' -.cter a ' t 

the similarities with the Phytolaccaceae are due to secondary

nt s which by chance have led to a reseml ,;e, 

r ^n thrc a true affinity. He points out tl 

iiiiabdodendron differs from ^ " u in several other 

Jt has no tyloses, more crystal dejx>sits and a different 

arr , _ at and attachiiient of the anomalous phloem.

j?he majority of diiferences and sioiilarities of ^ 

£ ^n wooa to tiie two " "lies are a -m the ;y 

o^ the opinions of prev- workers. The resemblance of the 

wood to the ./'hytolac more apparent to me. ~,_ 

wood differs from the ceae in .s, 

besides the tracaeia nure elements cOid the anomalous struc­ 

ture. In particular is the vessel arrangement and the stone 

cells. j leaf structure ie completely different from the 

Phytolaccv ?. ^a this it is near to the .oitaceae. 

Autaceae also have secretory cavities, the came t . Tina 

uure, and tac _ L cr^ l inolusi 

31nce there are inferences from both /:utaceae

it - -riuestorr v.i <» ^ -^^~ *-- --ron 
belongs to either of t ... .. .; . ..,.iii.s. A list of fail

having anonffilous structure of this t v ;s not help. 

s are:-
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Aaar :.s,

Cher le, ^nvolw" -?, illei ' ,

*ri.ia rateacese, ' enisper^ .c^ae, Nyctaginaceae, 

Papilionaccac, . hytolacc«^^ <ife j ^.^^^iacea* and Verbe.

,-\ very uniiorci ^rjup anatu**u.ccu..i.,/ und 

as iiecoi -, x, -xw ^ointed *,*» ^ u ,.ould be unlikely that 

Ehabdodenaron belongs here. structure is in & 

cases the j in a -ly (e.g* in 

V«rL e, P aae and j>illeniaceae/. ihe other aii'i'er- 

ences, ho*wvc«r f mean uunC it *wuld be a vary anoEuxx^a tutaceao

-...-- combination of characters which .ihEOdoder iron pos­ 

sesses make it anomalous. . . -t importimt feat'ires are 

listed. ihe lie c lobes, the of a disc, tiia 

j.uix0 ^.^.i^ar anth«r» wiCh short persistent fil*uauui;s 9 the (uu««.j. 

style, tha single unilocular, uniovTilate carpel, the gland- 

dotted leaves, the peltate hairs, > anomaloua secoMary 

and the conspicuously bordered fibre pits. It & i-s tnat 

the combination of the above characters exclude it from any 

known family.

It is beyond the j of this work to consider in detail 

the affinities 01 , lodendron, but ^ c most convenient to 

elevate it to family status, since it does nuu lit readily 

into any family. 1 would place the iihabdodendr&ceae ^ 

Centrespermae since from the facts already *?iven it appears 

most probable it is a primitive -ar of oraer. 

^part froiu uiw wood structure, cer&iiin morphological j.res 

e.g. the lon^ anthers and the shape ^ ,^ stigma, are su 

tive of aerubers of the „ jolac ... related families. 

i.r. H.lv. .,iry-^haw of the j ...Is me . he has 

independently reached i e conclu
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trance

/lores regulares he. iti parvi. Calycis tubus 

orevis ^uroinatus; lobi 5 niinuti vel obeoleti. "iscua 

nullus. Petala 5 sub margins tubi calycis inserta 

oblon c;o-9lliptica sepaloidea decidua minace pu ta 

aestivstione imbricata. £._ indefinita (c. 45) sub 

mar tuoi calycis inserta; fiH >ta orevissiraa 

complanata libera persistentia; antherae longae lineares 

4-loculares lon^itudinaliter nehiacentes deciduae. CYBXJUIB

-le libei-um ad baein calycis tubi concavi ineertuin 

^loboBum; ovulus 1 basalis erectus; styli ovarii 

ineertus, stigiia-te lineari ao apice c^a mediam vel etiam ad 

basin styli per laterem exterius decurrenti. Pructua

drupaceus p^irvua, exocarpio tenue, endocarpio tenue 7ub-
/ 

lignoso, ji erectum; embryo exalbuicinosua .

^mericae australir, tropicae. ^ olia alterna

simplicia integra exstipulata ^anduloso-punctata subter 

peltato-pilosa. Xnf lores cent iae axillares ,3te paniculatae 

vel rac omies,

fypas familiae; ^ ^lenaron li rilger in Verh. 

Bot. /er. Prov. Brandenb. 47:152 (1906), cujus holotypus 

_ . coluxiiUare ailg «x i'il^sr id era es ac Hh. macrophyllum (Benth.) 

uoer, adhuc inter .losaceaa (sub nomine Lecc .,)nis) vel 

uitaoeas interpositurr.

3yn. dutaceae tribus >thabdodendreae Huber in Bol. ?:useu 

•Joeldi 5:425 (1909); suOfam* .-vhabd od end r o id e ae angler in

,r & Prantl, Nat. i-, , ed. 2, 19At358 (1931).

____ ted

-onicuir - ,ruce 377 typo, fl. (K; :;•'.*• p); 

794 fl. (?; NY); 10826 ir. ^n MW fr. u^ 

10936 fr. (:JK); H9B6 fl. ^•-•./; 10339 fr. 

fl. U.); 159:-:$ fr. (bi.;; 11370 fi . - i 5 6 1e fl
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(Bh); 11606 fr. (£&); 10216 fr. (^ ); 8o54 fl. (31-1) 

U'ype of a. £ ' .Jtlat; _ 20461 fr. (NY); Hlack 

49-8174 *- ^ ^u^ :r. (*TT); 38656 fr. (KY); 

ifeler 1314 fr. r :O; > onteiro da Costa 213 fr. (-" ; 

^, 1 1355 fr. (KY).

ii* c.r&ssiyes - - grace 149') -e f fl.

Jmith 30588 fl. (KY); Leprleur b.n. 0t. (?); Fsnehawe 

F.D.B.J. , _. fr. (K; l^Y); ? 7406 (Cayenne) fr. (-\Y); 

fr. (i?; .SY); 8546 fl. (BK); l-le fl. 

st. (i-nw;; 3401 fr. U1 '-

3. J.. ^ardnerianum - Gardner 2814 Pvoe, fl. (Bj.; K; Ox:?;

4. X. macro phyllua - opruce 62 x'ype, fl. (K; o/^F; KY; F); 

Jucke 163 fl. (P; ^Y); 177 fl. (?); 177 :ional fr. (?); 

fl. (r.Y); fr. (BJV); 12198 fr. (^;); ; fl. (K);

.u fl. i>-.>; .; Ir. (i 'i); 3 d 

2787 fl. (?Ht); ilodri^^ies f. Cqehlo 1190 fr. (?HO); 

& i__- -47 fr. (raQ); RodrUaies 47 fr. (

- ' • ire 

32141 fl. (K; NY); .and with 1237 fl. ^. ; NY); 

,7 fl. (J; ;'::0; K); ^utln 243 fl. ,-,.
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9. Dili; 3' r .'1C PC^li'IC-B 0? ^

gtyloba-Biua Deaf, in krfm. Kue. Paris 5:37, t. 2 (1R1Q)? 

DC., Pro^r. 2:92 (1825); r, , i 1:101 
(1836); -.ndlicher, Gten. rl. 2:I1S'3( .- i. in Jenth. 
i •-.•-:. k. t Jen. rl. 1(1):609 (1865); /ritsch in Verh. ^ool- 

Bot. ies. in ^ein 38s93 (1888); ^ocke in Bngl. - .rantl, 

1,'at. iflanzenfam. 3(3):58 (1694).

i-.acr _ _ JK., Ic. i;l. 3, t. 412

otylobrsiuBi was accurateJ_y uescri^au xjti ^oce detail by 

I»esfontaines (1819), who L., , *t on ^. s.pathulatum. He 
placed it in the x'ereDinth .© as he saw ,\ inity with 

terodendron (now in eae). A,P. de :>lle (1625) 
placed in in 'rerebintnaceL.-^ out, to^yi V''i"CM r.u.

lieterodendron and other genere, it „,>_ anere i'erebin- 

thaceis affinia sed non satis nota." . ..isnted,

.1 rerebinthaceis propt neterodendron an ,\osaceis Qhryso- 
balaneis adju. IUIT.. ' firs- co suggest any 

connexion ^+>• Ohryeobalanaceae. Bartling (1830) placed it 
in lr}@nera dicotyledonea dubia v. incertae sedia." His 

cosBsent about it was, he r, "Chrysobalaneis inser." 

i'.eisner (1c^o; aru ;licher (164u; ooun placed it as a 

dubious ChryBobalanoideae. Lindley (1836), Bentham and

^.-cer (1665)» -Bentham (1665) and liaillcn (1867), all referred 

to it as a member of the Ghrysobalanaceae, without any 

qualification. >ruii (1858) is the only botanist that has 

considered btylobasiugi as a separate family Stylobasieae, 

which he Placed between the aosaceae and -urianaceae, 

nooker (1642) based a new gen rosti^aa on I,.

lit did not c i a systematic position for it; it is in

.sod a new species,
lineare. Jenthuu, xn ^uc ---eueru - j.an-:aruni'

(1865) merged Macros ti.^ma with .-.tylobabXu^ t-.^u urcated its
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only epecies as _J. apathulatuip vrr. p&rvifolifi Benth. 

j'ritsch (1836) commented on the considerable difference 

between Y L.yx^i/:-ox^ and the Jhrysobalanaceae and suggested 

thrt -^vrth-r research, in particular on the anatomy, would 

show its correct relationship. .e te ively ined it 

in the e, but as a ee te s ly the 

-_Px-iy r'ocke (1894) regained 2 in 't ^ie 

3hrysobalanoideae but pointed out that two characters alone, 

. al style and the erect ovule, indicated this relation­ 

ship* He su ted a possible rolntior r? Ihyto-

Tnllio.r U^0>; of th/:.- 

Chrysobalanaceae on the basio ui the detailed anatomical 

work of Mister (1^97), rind connlu^e^ thpt vttylobasium does 

not belong to the Ghr; . ©I i it in the

aae, imyMcialoideae and pointed out, in particular, its 

similarities with rrineepia. y^cu-^ later the sac-e 

.allier, ^92'5} ret?-inn •tylpbasium i.. .^.aceae.

. it next ___7. ai other

authors eince " " '.un. . anonsalc 

member of the

* b ruDB . _ _g e nt ire, R 11 •? rn?» t e. .idnute, 

subulate, or none. .rlovers solitary in the axiie of the 

leaves, or in short, few-flowered, terminal false racemes.

^L^LL^l^ i.ootly po . , females with long filiform 

stami , che male \vlth a SLall abortive ovary, some 

herrriaphrodite. .j..alyx ru&ner .3w, oboonical, persisted- 

in fruit; lobes 5, obtuse, imbricate. uorolla absent. 

£L_._i§. 10, hypOi^ynous; filaments r:hort ^^^ thin, persistent 

in male flowers, as Ion,., as the €...„ rted at j in female' 

i-iowers; anthers large, linear, erect, . ^r -uhan the c 

pported by it, bilocuj.ar, ae.. Hy t 

1 » basally attached, va lon^ uw uato caiyx out curve-i



inalde it, with deflexed stigma in male flowers, longer 

in female flowers; ^wi0 -^rge nnd peltate. Ovs.ry 

superior '?* r singla carpel, attached rnrtr^lly tc the 

receptacle, ^labrouo, unilo^ , ; ovules 2, b, ly att 

erect with the micro pyle facing tc a. £^_ 

sr-aii arup®, obovoia or gloDose, u/ii-L ocular needed, 

e^tiwrous inside; mesocr.rp thin, fleshy; en-ocarp thick, 

hard, bony, with c. very tirooth exterior, on ,tion

a

5 into tv*o i 

,ical point in 5 

ally injuplicate.

An exclusively '*

.... the &or 

(Plate ^ail).

with a little end,u •-..-

-oty 3 2, t , trruasvers-

r», fonnr? only in

ril/ory in dry

The sj&all inconspicuous i*yyuai'ie't>^ iiuv»^rt» t without 

petals, but with very lar-^ nr-tb^T*?? r»rnr»npin«- oopiouB pollen,

Jiy '. • . .. -.tie .. .- ,ost that 

:;• flowere are wind pollj d. But t is no field 

evidence of this .

xhe most important floral and fruit dif., uces from 

the Chrysobalanaceae are the ; oe of a , ? large 

linear anwiers, the hypo^yiiou^ autoiidntj, the i peltate 

stigniatlc surface, the endocarp which splits into two equal

•.ves on ^ uion and the pret. . of & thin lr,yer af 

e rm in the aeed. .u re, tho ical dio-

aoei; not overlap wi^un unat o obal 

tylobasium differs as mu/ v ^rc- the Hosacese in the

ce ox a disc, the large linear anther?., the hypogynour

fc us, trie 

peltate ^r:

.^asic style, the 

surface und ,. y



Leaf ..natou;y

An the fol r 

(1897). k;urin<i the ir v - ion I cut auctions of the 

leavas from the following specimens to confirm Kiis bar's 

findin.,^ - ^. v ^ ..t hula tug ^ioyce 6452 and Jhip_ ; 

.3. lines __ler s.n.

ifho e il cell? "re fl r, i :>tric and 

in sunace view polygonal. I'he cuticle often appears to 

have parallel raised ridge.... - ie ntnr^t^a Ic are uniform 

and distri, ^r the ,e of the leaf 3: they 

no accessory cells. . or il layers

phyll tissue only in th=- ^»^^--^ -»n^ -<*vr> t.'-- nervv.. ..nere 

there is t... sned collei _ nerves 

develop no rin^ of scl ma. tri s,

t' 3 or crystals. ,ili / fora is absent.

six v^.^v> iiffe r-r-.. - ^fctweft^ tylobasium and the 

0. , are as follc 1) The sy^me il s ua 

are ev on - of the lairdna. in 

vhrysobalanac- - i r? :Tieurioal ana confined, to 

the lower surface. (2) £L~ ^ sornata do not have accessory 

guard cells. In Jhryso. e these ;.re al, v present.

(3) no continuous self

leaf nerves ana no cells thickened only on one , both

characteristic features of the leaf nerves in Chrysobalanaceae

(4) The narrow assiadlatory cortex of th axis. In Chryso- 

bai; e / axiw , not -.,?^ir.i._ jsue. 

(5; xhe ongy meSi- * 11 tl is consider less . 

that of the Ohrysobalanaceae. (6) .there L ra no silica 

deposits of any sort. In 'hryaobalanaceae silica in one 

form or aer is al t.



Floral -
•3

e

cribed in <**t- 

aos&caae. Her

cular a.'

i) 6ilOW£ w.' ."Ch Of th 

; -.LUJ.C-J. organs. '^-'•- •-"•>': - 

__, ,ane (1,..,,, in har studv cC the 

3 to show ho* c

is fr iy of t .yoo-

>ae or .ioaaceae. 

sufficient vw place it in a 

balanace^e - 1'tylobasi

.-• main difi"

the s not

the

Is

IB and gynoecium

u-u.J3J.uiii of 3.

tubs.

tiered iha
"

vaeculai

is

^ur in 

su^ 3, 

co perianth, 

er there

no

and the cc

are abundant i

are no r>e

..3 v

uuoj.^aacaae. As there

.tylobaaiuE end th» s ;.

the base of the calyx-lobes, there is no 

which can be used to 

sepals and

Inserted at 

. evidence

re 10 s in thi^ tissue, five of

five of which tc. „,

base. e re e for "f 

wad _^eu«j..;. This explanation ^^ut not oe ace 

Developmental anatomists b^w Jorne .^ ,

n 1 ' of

jit to

does differ a. 

respect.

rom the Jhryeo-

uonne also showed taat ^_J^_,L . is truly nonocL

a very important difference ^rgu. ^: " ; where

there is always a trace of abortive carpe^. i-at, cor



parenchyma of the pedicel is 3ivi^sd into two 

v is

b-
It 

lly

•"•••- ?ollen

oil

lonne herself hat -

s which she could find were

Noes;

for

. is 

in

-ti ciliated

yle.

•ium

- ins have t 

polar area. i"ne

,e. The pattern is ver 

38-42 u,. 10^ *v+. 

furrows are protru

.n in i

to

to grain 

J-rain size

= 88-100,

having distinct pores

rurrowr*.

unlike thut of

mouth

.naceae in

prot rud ing

in i.-olar vl^v is r.uite

-8,

>;tylob.- r ' •- type of pollen occurs frequently in the

.,fi.r>ir.-laceae e.g. in ..erjania (.-„,-., ...-_ v/l in Aceraceae and

in , ? mer of the . ae is a

e ily, and so

^tylob.i; 

into th

iouna «i~c«iin

e- tr,

ntver

ent pollen 

len characters

th



jtructure

The wood . _____...„ 

have been . So wood r 

o. .le from n timber collection. 

.uic: ..ork w«re kindly collecter 

^a and Jr. toyce f*

.it from t

r to

samples

J,ice

the voccL is 

>a« and has

in

The following species were sectioned

o. B..pf » ' -V

Ool. 21068; ^

.1. «ood Col. 21069.

')• #

18 .

O-

5 it is dee-

rated —

20921;

5 -

r •y

ohan e in fib re- wall t

in

common!j

Per. ->ion la. Intervascular pitting 

with borders, -sel di

aver ' ~ ,h 315 u. 

Fibre- ^od

& , marked by 

renohynr,

65 H,

on t e , 1 walls. 

but not In

te

, ind i a t in c t 

;ur in . apatul.atuci

tly ,1, v from a 

in which , ie« cells partially or completely 

surround the " _ 1? to aliform and confluent types, where 

the p. . , ma is more £. , ,

or ir: -3 cells in .

tnese ,e

of bei. A 

in 3. sp

bands 1-3 cells wide occur

-CD. present.

seriate but

hih.

ew bis«.

10 r.

o c rays

.e, mostly

of



IIA, with cells r el -e and 

cc lusions. -vessel

?, RIlLi j.

^>d ie rather soft. ^ilice granule.

Tha vessel or ^i: u is a 

different r~-- ... w* v^ Jhrysobalanaceae. tylobasium

vrsselp are tnrll rnd in rriultirjlee, a ie 

t; of the - ie 

pare " is not in contii ' • •: at tne end of 

the ring, .uere there are broken bands in _. 2^' ' !££ they 

gre ouite .Inct fron t , . ay 

are o. re fusi 

forin is an iniporte.n'c ' """ • ' ••• renc" 

never occurs o.ii v^m ^1^.^^^^ -jL-c^ii. w^-s»^» ./->•«-.- •>** 

btyl . lo not have bordered ui

occur in <s>. spathulatuia, unknown 

in i , ue. A'rie pits of the ray eel-La are quite 

uniii£@ Uiioi^w \j± v i^,^ x>itA jr' ^ v k-'c'.j.csj.M-, v.^. ^c > v. jujc.'... i ii,j- «w^XjLs €ire 

distinct by their thick walls and vary . obvious

. r . . " s ie

not eo in ^. Ihe absence of silica is an important 

distinguishing feature of Jtylobasiunu also the ray cells are 

not filled »dth tat ». oundont gum deposits typical rv? the

i'he only > is ft 

in the rays. The uniseriate ——3 of ^. r- u ' -

1-*, spriRt,.^ Try? n 1<rip q.rg ^-p^ble those of the Chryso-

ver, nd r^yp of 

- as i .. i

•Several characters of the " ^ f for 
example the vessel - -^ " - •» - -

'"•i*, ijadioate a higher ''--'-•
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than in the .hrysoba e. 

The wood

,ae in ae " "~. 

i ceae it i« neve* ~ .- 

r-it.ft n.re ~_. -._ ,.. ..__ —distinct on the r 

but ir aae they are bordered ; nl >- 

c 3 on the

par- iii-"- i "tly paratrach^uj. iu 

usually apotrs.cheal only in Rosaceae. -r^c 

inantly in

-e ii; e.

"^ft fibre 

11s;

ihe 
v-»—-«<- --Jnit

;s are prv...... •

yma

tylob&s ius, but neith^

-a
of

*v- .tures occur in

of

J?h.6 ..U

fr

cor: 

serited i. colj

is a punch-dd-oard _„...__. for storinrr 

; of the

card systealf but this did not

of any one ^prtl.___.

of

-Qnchyma

Dhe vfood of

the fc 
chor--

(4) prec

of any of

the 
•"—•' there

03© Of

Of

pun

, the

Init y
•3 

pies;

u e five c

i 01 i n as many



ve. 3 Of

^indaceae were

th

to t t;

it does

ft. ' ." OV ,:

the oapindales,

.,,'ae of i

to either of them.
the relatio'-" <U4 ? of Ct -•» -^

re

is with

low, t

of

least several genera.

7©saels in r

of the

the

/c. ticm siitole

, * ^lianthaceae 9

l-'usifono parenchym lelian-

?ibre pits simple - ©Dirxdace , iceraceae, T ippo~ 

c , lianthaceau,

n.

fits b

it can be saen that on wood 

*o the .ii into t _

• -u\ : urn shoul

/ vtylobasiuia

iiallier £ .u : 

wi,c .iosaceae in his subfa.ia.j.y _ xcn corr 

closely to tv, - currently accepted ^runoidu-..ti,.



several anatr-H^i :eae

yma cells

endociirp i^so

2he first pair of leaves are alternate, *.<.

1 j. 38 have a shor

and all

';ion o. 

Dhe combination

alt

so far.

by ,-r. .,

Australia.

them.

is iilu

>pie

of
lice

:h rate

in

.No

the

is

later

pubescence

,rst leaves 

ceae 

col 

Jerritory,

d frcTr

t>ir»t tylob-Ti

is it from the

(1858) Hallier

OhryBobalanaceae;

strict.

like the email disc-

cnic

rather large ri ~wers

.L; iiie oxuy 

he placeo .

one 01 ..r

to it

3 disc-shaped . w y

o> f

/Hot

s for

^.dually narrw ««^raceme,

the cup , five lobed, ciliate calyx, the 10 stamens 

and the thin layer of endcr -. .. ut this chapter 

attention ' - ue-r "r- wn to the
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the Rosaeeae.

t into

that in ,.~- anet_

pollen in

of it 3

fe­ 

lt

36 also

Uiit •

corolla

' littl

flowers, the c 9nce of a 

, a t > in

in

- is not

subterminal in both v

it is

:ardi?.ceae.

i;tylobaaiu:v lily

* of

________ . ^ not fit well into any on^, .

. , of a 

e^ I exclude it

In this s'suuiy i aiL liore concerned "wxiin tne r< 

^ A tylobasiuia to Ghrysobalanaceae than with establishing its 

correct in a ~ ion.

However, t

Bullock in i'

1 to

to :

ct in o11^-*- Ly s .. :e 

:32, 1958), and that it is best accommo-

•« it seems to • -jst closely 

-i. is in factre

returning ti'iO to th ^siwion c " lly for 

it by Desfontaines (1819) and maintained by j<- ^.ndolle (1625) 

Gtataviller (1961), in mtic position 

of L t it ehoul .e a s ..

'ly c." to •

in the ':t Greraxiialee sens, lao. 
her knowledge of ' 

baaed as much on

ITowevei-

was superficial and probably 

tjlo as on lt«? tr^-n
members. ent is

j.iiierent rrom one rest of ci

th-t v latter shows no important s to



(eee r

apindace; .

it ' - aver confirm Jut "ler'g

two species can be

A OT

calyx

linear; drupe scarcelj^

as follows:

calyx

" t. 2

,not se

»*est.

f j- C .

f. var.

,' •

384,

t. 412 (1842) 

1. (

Herbarium material consulted

turn - in s.n. fl. (P); I. orris on
s.n. fl. U; U); 

± " "^ fr. u>; ^4bU i'l. 

.Ulen 590 fl. (K); Chl*r~" J 

-ill 423 fl. («).

74 fr.

.lake 1CC6J fl. (:-');

fl.

fr. (F);

•' §

);
r.

s.n.

s.n. fl.
Dueller
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Plate XXII - The floral vascular anatomy of atylo"basium 
spathulatum Desf, ( x25, after Bonne



Plate XXIII.- STYLOBASIUM SPATFULA' UM Desf



Plate XXIV - The aeedllflg of ^tylobaeluir Deaf.
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ic. .. jiiDio-ncAi, cui^iivHf.x'ioii ^OH IK/; a:20CX>EmoiJ G?

In Chapter 7 the genera were grouped into two tribes 

s and .lirtalleae. ithin these tribes there

are different problems concerning the definition of bound- 

arieB between the genera, therefore the two tribea are 

considered separately in the present chapter. The genera

: lory; a and flraiy;eria are, however, considered in relation to 

botn sribes because of their intermediate position. The 

Hirtelleae is considered firpt because it contains a greater 

number of species and genera, and the definition of the 

>>nera was found at the outset of the present *orlf, to be 

mere confused than in the Chrysobalaneae .

a) ihe Hirtelleae

Several botanists have already pointed out that the 

genera within this group are badly defined. Juel (1915) 

said, "iiS scheint xnir indessen zweifalhaft, ob die irs ^l 

meinen angenonimenen Jattungen en der Chrysobalanoideen 

wirklich gut begrundet sind, and ob nlcht etwa die 3-attungen 

r.irtella. Couepia, j arinariuci und .cioa au vereiningen sind, 

Oder auf andere ,eiee aufzuteilen." riauman (1952) said of 

xarinari "^res he'te'rogerie, il conviendra sans doute de le 

diviser." l^arly in this study it was apparent that currently 

accepted generic limits were unsatisfactory. It was apparent 

that the distinctions between some genera were less than the 

distinctions between subgenera and other groups within the 

genus 1arinari. This is largely because this tribe is 

pantropical and has not been monographed since 1825. All 

recent work nas been done on a restricted regional basis, 

and generic concepts differ widely in different regions.
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The main cause of the confusion is the undue emphasis 

^iven to a single character, the false partition of the 

ovary, which was used to diagnose Parinari. All species 

of the Chrysobalanaceae with a bilocular ovary have 

automatically been placed in ?arinari, regardless of the 

fact -chat frequently the partition is incomplete, and that 

traces of a partition occur within other genera of the 

Hirtelleae. .-, critical examination of the whole family 

has in fact shown that certain plants with a unilocular 

ovary (Parinari Ecyriandra and P. heteropetala) have been 

placed in Parinari and some with a bilocular ovary have 

been placed in different genera. v our species of Idcania 

(now Hun^a) from Kew Caledonia and one species of Angelesia 

(also now i-Iun^a) from Papua have a bilocular ovary.

It soon became obvious that .arinari was heterogeneous. 

Kost species have been assigned to their genera on the basis 

of incomplete material. ~>*rly in this investigation an 

attempt was made to assemble complete uaterial for as many 

species as possible. A special effort was made to obtain 

fruiting specimens as they had been neglected to a large 

degree by previous workers, and they showed promise of 

providing useful characters.

It appeared that rarinari could be divided into seven 

groups, five of which almost exactly corresponded to the 

subgenera 1 arinari, 3arcoste.rtia t Cvclandrophora, Pelle^riniella 

anc^ jSeocary_a. The differences separating these groups in 

nearly all cases seemed to be greater than those separating 

the long-established genera Hirtella. 3-ran^eria. Aoioa and 

Couepia. --'our species of Licania and three of I arinari 

from l%ew Caledonia and one species of Angelesia from I-apua 

appeared to be congeneric and distinct from all other genera.

At this stage it was decided to test the validity and 

relationships of these "genera' 1 using a digital computer. 

Hecent authors have differed as to the circumscription of
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end the relationship of its species were aleo

investigated with the computer. i'he genus A£ioa is not 

easily confused witn me others, ana war not included in 

the first two statistical analyses.

(1 ) j?he Characters used

in order to make a statistical examination of this 

group the data had to be scored numerically. For computer 

analysis all characters must be recorded for each sample, 

which means that enough gatherings of each species must be 

obtained to observe all characters. It was possible to 

gather complete data for 124 species from the five genera 

originally concerned. A varying number of herbarium sheets 

of each of the 124 species were seen (? ? ee appendix 1). *he 

characters used include all those used by previous taxon- 

omists to define the subdivisions of the group, plus 

additional characters that I thought were significant. In 

all twenty-one features were used. Obviously some of the 

characters included were in my opinion of little taxonomic 

value, but if the analysis gives a true picture it should 

not make any difference to include them because in the 

analysis poorly correlated characters are >;iven no weight. 

Jome of the characters used are qualitative (i.e. with only 

two alternatives) and some quantitative (i.e. numerical 

features or ones where there are more than two possibilities). 

i'here were eleven qualitative and ten quantitative characters 

used. A list of these characters is ^iven:-

Qualitative

lobes pointed (1) or rounded (0).

2. Receptacle hairy inside right to base (1) or not (0). 

3» i-vary bilocular (1) or unilocular (0).

4. tracts and bracteolee enclosing flowers in small 
£roupa (1 ) or not (0).

5. Stamens far exssrted (1) or not (0).

£• --taminodes united into a "comb" (1) or not (0).
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7. v ___ insertion terminal at mouth of rec cle (1)
or not (0),

G • ^tipule 6 enlarged O ; or not ( 0 } .

9» «- xlands at the leaf base or on petiole (1; or not (0).

10. ProELinent .lent ice Is on youn^ flower in : stern (1) or
not (6; .

• stamens joined into a single li^-ule ( 1 , or not (0).

uantitative

12» Receptacle shape elongate, symmetrical, hollow (1),
elongate symmetrical solid (2), ventri- 
cose (3), saccate (4).

13. fertile • _ occupying complete (1), two thirds (2),
or "less than half (3)» of the perimeter.

14. Leaf -undersurf ace with stoinatal cavities (1), softly
p.nci densely hairy (?) , glabrous (3)» 
with stiff and not denee hairs (4;.

15. Bracts and bracteoleB vith many sessile or stalked
s (1 ) , two sessile basal glands (2), 

or none ( 3 ) •

'Spicarp verrucpse (1), smooth ^or with a few hairs)
(2), vith a dense ru^-ty tomertum (3)> 
dense covering of crustaceous warts (4).

^nclocarp smooth (1), v. rough and fibrous (2), hard
and roughish (3), soft with thin fibres 
only ( 4 ) .

18. Jeedlln^: ^scupe basal stoppers or plates (1), a
single line (2), three or more lines (3)» 
no special mechanism (4).

19. Inflorescence panicle (1), corymbose panicle (2),
elongated raceme (3)» short, subcorymbose 
raceme (4).

20. jtamen number.

21 . Flower size - measured in centimetres from articul­
ation to apex of calyx-lobe.

The complete data for every species used, as scored 

numerically is ^iven in appendix 4.

At this stage some discussion on the type of character 

selected and the vrJLue of these twenty-one characters is 

necessary. It has already been pointed out that all 

characters used previously for division of genera within this 

group were included. Thus, although I did not consider
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characters six, e ten to be significant, Ciiey were 

included to >j;ive them a fair test. for example, character 

six, whether the staminodes form an elevated tongue or not, 

is used by Hauman as one of the characters to define

AS can be seen from appendix 4 this character

occurs occasionally in other genera, and it is not diagnostic 

of A\agni8tipulg. in the oense that 1 would define it.

Obviously floral morphology is extremely important for 

generic characters. It can be seen that eleven out of the 

twenty-one characters are floral (characters 1-3» 5-7, 11 > 

12, 13, 20 and 21). f.ost of the floral character? are self- 

explanatory from the list but characters five, twelve and 

thirteen, the length of the stamens, the shape of the 

receptacle and the insertion of the stamens, need further 

explanation. Character five has two alternatives, whether 

the stamens are far exserted or not. j?ar exserted was 

defined as where the filaments are at least twice as long 

as the calyx-lobes. The descriptions of the different 

genera given in the Conspectus show that there is consider­ 

able variation in the shape of receptacle. As with several 

of these characters the problem is how to express this 

accurately for the computer. i1he majority of species in 

'tne Hirtellese have subcampanulate-turbinate, hollow recep­ 

tacles, this is symbolized by a 1. (as in *lates XII f II, 

etc.). A survey of the whole tribe showed that certain of 

the putative genera differed from the basic type of receptacle. 

i'he solid type found in >'arinari subgenus ^arcoste^ia is 

symbolized oy ^ ^ v. Hate LI1I), the oblique ventricose type, 

found in I.a^nistipula, Parinari benna and P. tessm&rmii . by 3 

(eee Plates XLV, AVV1), tuid the distinctive saccate type 

found in £. macro phylla by 4 (see plate L), Character 

thirteen ip based on the insertion of the fertile stamens. 

•£hese may be attached rounu tne wiiole perimeter of the 

receptacle (see Plate XLI1 ) , or they may be unilateral
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(sea ilate ,-jJiI/) f in the extreme cases; but aany are 

intermediate (2), often vith only a few .srous stamens 

(see flate XII).

Fruit cnaracters are extremely important, especially 

because they have been neglected in the past. 'fter enough 

fruiting material had been obtained it was found that the 

fruits yielded many extra characters. For the purpose of 

the statistical analysis this is sumir.arlzed into three 

categories (characters sixteen to eighteen), the type of 

epicarp, endocarp and dehiscence. i'he diversity of the 

fruit structure in the Hirtelleae is illustrated in plates

. ..-..' ~TI. Uhe type of fruit exterior is comparatively 

constant within certain genera (e.g. Hirtella and Marxist ipula) , 

and within the subgenera of rarinari* It may be verrucose 

as ^n •^••rinar.i subcjenera + arinari and , eocarya (1 ) (Plates 

XAV-A, AvVI-H); smooth, unwarted. and glabrous as in 

Hirtella or rarinari subgenus .-.ar_costegia (most epp.) (2) 

(Plates )«vVI-I and L); densely tomentose as in most of 

ka^nistlpula and Acioa (3) (Plate ,vYl-E) or of a crustaceous 

appearance, due to the density of warts, as in Par' JL BUD- 

genus Oyclandrophora (4) (Plate wJ/-D). Likewise, the 

endocarp was divided into four categories, v,1iich are easily 

observable. It may be completely smooth and bony as in 

benna (1) (i'late " ^/1-J), very rough, hard and

channelled ac in ^arinari aubgenus .^'arinari (2) (Plate JLXV-A 

and 0, XX7I-H), hard and roughish, with a granular exterior, 

as ^n ^ouepia (3) (Plate A>k VI«-h) f or soft and scarcely 

differentiated as in Lstipula (4) (Plate XXVI-r,}. A-'he 

cost interesting feature of the fruit concerns the different 

ffiechanisms which allow the seedling to escape from the hard 

endocarp. i'hie has been discussed briefly by Kill (1937) 

but has not been applied in the past as a taxonomic character 

within the group. These mechanisms are illustrated in the 

plates. rhe most striking is found in iarinari eub^enera



Plate 'KKV.- The fruit 01 the Hirtelleae 1.
A and B, Parinari excelsa Sabine; C,Parinari congqlana Th.& H. 
Dur.; D ,Cyclandrophora gla"berriraa Hasslvl.; E ,Kostermansia 
mvriandra (wierr.)Prance; F .Duckea coriacea (Benth. )Prance; 
Q.Ivjaprnistipula tessmannii (Engl. )Prance (all x 1 ).



Plate .- The fruit of the Hirtelleae 2.
H,Neocarya macrophylla (Sabine)Prance; I t Maranthes robnsta 
(Oliv.) Prance; J.Bafodeya benna (Sc. Elliot)Prance;————— 
K,Magnistipula ̂ bangv/eolensis (R>E,Fr. )R.Graham; L.Hirtella 
americana L.; M,Couepia canomensis (Mart. )Benth. (all x ij,
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Parinari and Neoc In these su". era " ando' 

has two plugs or stopptre at its base. xheee are forced 

out like corks from a bottle by the germinating embryo 

(Plate yjiV-C and /LC/I-H). In Parinari submenus oarcostegia 

there are two lateral plates, rather than etop^u/'. which 

detach fro& one third to two thirds of the length or? the 

endocarp (Plaue yUVl-I). This difference between Parinari 

submenus Parinari and subgenus oarcoste^ia is not surprising 

considering that the former has hypogeal gemination, ejid 

the latter epigeal. In the letter the large cotyledons 

would be unable to escape from the relatively small hole 

filled by a stopper. ^he endocarp wall of some species of 

Parinari is extremely thick and hard, so that some special 

mechanism is essential for the seedling to escape, while the

ecies with a thinner bony endocarp, £. benna (Plate ~\/i-J), 

£• coriacea (Plate &XV-F), P. cordata and P. barbata, do 

not have any such mechanise. In these latter species there 

is a single line of dehiscence. The diversity in special­ 

ization of the mechanism of seedling escape within the genus

• rinari t yet the constancy within the different subgenera 

is in itself an indication that ^arinari is not a good genue. 

•^n Hirtella (Plate ^P/I-I) the endocarp is thin, but hard 

and bony and here th® mechanism for seedling escape is by 

dehiccence of the endocarp down three to eight longitudinal 

lines of weakness. J?his feature is very constant in this 

large genus. In the ^enus Couepia (Plate X.'171-i-.) there is 

no special mechanism. The endocarp is usually of a granular 

appearance and rather brittle rind the seedling escapes by 

the fracture of the endocarp to no special pattern. All 

except one of the other characters used in this analysis 

are vegetative (characters 4, 8-10, 14, 15). Jhsracter four 

expresses th® way in which the bracteoles enclose the flowers 

in small groups as in all species of Parinari submenus



Parinari except one. This is a very striking fe, 

in that submenus. Character eight, whether the stipules 

are enlarged or not is taken to represent species with 

persistent stipules at least one centimetre long and half 

a centimetre bro?^ ~~ in some species of both ^aanistipula 

and Parinari.

Character fourteen expressed the type of leaf indumentum. 

The leaves may be giaorous in some species of most genera, 

but this does not detract from the value of the indumentum 

as a taxonomic character, ae when present, it is of a con­ 

stant type within any one genus. ^ho most striking type 

of leaf-undersurface is that found in Parlnari subgenera 

Parinari and Keooarya, and in P. benna. The venation is 

reticulate and the leaf-surf ace is riddled with small 

cavities which contain the stonata (Plate ;•.. I'/lI-i-;). i'hese 

cavities are filled at the mouth with woolly hairs. 1 

have termed them 'stomatal cavities' which is a translation 

of the French tenn 'cryptes stomatiques' used by Hauman 

(1951; and by Duvigneaud et al. (1951). The latter authors 

have described and illustrated more fully the anatomy of 

these cavities, although they were not concerned with them 

as a taxonomic character. It is interesting that this is 

a constant feature of nearly all species of larinari sub- 

genus Parinari throughout its geographical range. The 

genus Couepia is cnaracTieriaed by a dense arachnoia tomentum 

(2) (Plate AAV1I-D), which also occurs in some species of 

larinari submenus Jarcostegia. In the genus Hirtella 

neither of these latter types of indumentum occurs, the 

species of this genus that are not glaorous have a rust 

coloured, stiff, strigose or hirsute tomentum (4). (Plate 

iJCVII-0).
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D

Plate XXVII.- The leaf undersurface
F

A, Hunga ^erontogea; B, Licania (G-eobalanus )a-p. : C, Hirtella 
americana; 3, Couepia uiti; E, Parinari "borneensia' ""——"— 
I- , Cvclandrophora asperula* ( all x 35 " "
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2he 'remaining cl 1 ^ters .given in the list need 

no further explanation,

The descriptions of the genera given in the Conspectus 

are based largely on the eighteen significant characters 

from this list. It would be extremely repetitive to <ive 

full descriptions of each genus, p-nd so for brevity only the 

characters that vary with any significance at the generic 

level are given in my generic diagnoses.

(2) Statistical Analysis

The main difficulty in a statistical analysis of data 

of the sort used here is the combination of qualitative and 

quantitative data. For this reason three different types 

of analysis were used . The first association-analysis of 

the qualitative data, the second a principle component- 

analysis of the quantitative data, and the third a principle 

component-analysis combining the two types of data. The 

first two analyses were made in the •. ant of Botany, 

university of outaampton usin^ a Jeranti 'Pegasus' computer 

and the third at the Forestry Oommission iiesearch utation, 

Alice Tolt, iiein^ a ^eranti 'clriue' computer.

Aesoc iation- analys is

if"or details of this technique see williams and Lance 

(1958), v.illiams and Lambert (1959, 1960, 1961a and 1961b). 

The programme used was originally devised by Professor w.T. 

Williams and his associates in the Department of Botany, 

University of Southampton, for ecological data and had not 

been used previously for taxonomic problems of this nature. 

i'he results are ^iven in figure II where it can be seen 

that this method divided the group into seven divisions.



85

•HI

f IV

I7

-II

C«-*0
n'o iiy i» y vj

-IV

±L

07

tiii (i3-s<f) -iii
17

-I

II

41 -i
MB i/viij

II

Fig. II - ilesults of ^ssociation-analysis

ii » character selected

(40.21)* ttax X 2 value

85 a number of species to be divided.

In Fi^. II the Dottom row of figures represents the 

number of the original species in each of the seven final 

groups. The contents of these groups io summarized below. 

Appendix 4c gives a more detailed list of the individual 

species contained in each of these groups.

1 5 - Parinari subgenus Parinari including P. gericeo-ar^entea 

2 ~ Coueia bracteosja and Oouepia subcordata

6

11

Parinari subg. Oyclandro phora , P. macro phylla 

Parinari subg, ^arcostegia, Hirtella oarbonaria

Hirtella (35 species), Couepia (52 species;, rarinari
myriandra

19 - e ub-.
, all

, P. benna, ^. tessmannii. 
igula.

3 - all ,
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, , s second method used it must be 
pointed out that only half the possible is are 
utilized. This Beans tnat there are several disadvam i; 
correlated characters may be in the two different groups, 
and the number of characters used is reduced. -'-cause of 
this a ca. ;. comparison between the two results niust be 
made. Obviously some groups may be largely separated on 
either the cr^racuere representea oy toe quantitative or 
the qualitative data. ?or example Hirtella ar^ v.oue.pJLa 
come together in the association-analysis, but they are 
clearly separable by the c at analysis. fhe reverse 
of tiiic Iso happen. i'wo speoles of 
(C. bracteos^ <.,^ ^. subcordata) are separated froffi the 
rest of Couepia by the association-analysis. This is 
because of the selection of character four at the first 
division. £hese two species of Jouepia are siailar to 
o"fcher Couepia in all other respects. Dhe fact wiat they 
can be divided from larinari by three characters (two, three 
and five) indicated that they are not closely related to this 
group. *, . - ociation-analysis ind c nent analysis do, 
however, divide the tribe in a similar way. v*htre these two 
essentially different laethods are used usin^ different sets 
of c cters a ^,ood knowledge of the tjroup bein^ analysed is 
required, especially to account for discrepancies. ,it! out 
such knowledge the results could be misleading. £he associ­ 
ation-analysis furnishes several examples in which a knowledge 
of the group is essential for interpretation. (1) The case 
of the two species of _ 4a air quoted above. 
(2) Hirtella caraonaria is placed with rari• aus 
^arcoste^isL because they share character tnree selected for 
the division of the eighty-five species and (J>) Parinari 
gyriandra is placed with Hirtella and Couepia tL^u^. ^ie 
selection of c} ter five at the division of the hundred
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aeren L^ ..;. However, with these cautior.r.rv points 

one is now able to interpret the results of tha a 3 BO ci&t ion- 

analysis. se are better interpreted r with th^ 

component ttncuiysis in -ection 3 of the . , ^nc ;: er.

Principle-Jomponent Analysis of quantitative data

an account of thie method of analysis see J. rhomson 

illiams and i^ajiibert (1961b), Kendoll (1952) ar.J 

Jeffere (1962). Here the coefficients correlation 

between all variables are first found, and from this the 

principle-components. In this case it was found that only 

the first two principle-components vere significant enough 

to be computed, (i.e. they account ior & large percenta<ge of 

the original variation). This is fortunate since it enables 

one to plot the final results on an ordinary two dimensional 

graph. Ihe proportional weightings for each component are 

given in table 2 below.

Character Component I Component II

12 - 0.0724 +.0.1424

13 + 0. 7 - 0.2605

14 + j.4^ "*7925

15 - 0.6617 - ~.>/'i^

16 + 0. + 0.7040

17 + 0.6776 + 0.0906

18 - 0.1272 -f 0.5348

19 - 0.0966 i -G.4583

20 - 0.7927 + 0.21^0

21 - 0.6028 + 0.3328

i'able 2. « ei,rhting for original characters in computed

note of those wei^htin^s greater than 0.50 it 

is possible to identify the components.



t I (+13, -15, -1-17, ---?, --T1)

position of the s* -is and the type of en" , 

contrasted with the unsure ^lands of the bracts and 

bracteolee, th* number of st^nnr ?:rvl the flower size.

Component II ( + 14, + 16, -rit;/

The type of leaf-undersurface, the type of epicarp and 

the method of seedling escape.

Using these weightings and the original data normalized 

by calculating ^~ the value of each component for all the 

original 106 s-o-aciar. was computed. (x = number of original 

data, x =s mean x for that character, and y « standard 

deviation). i'he results obtained were then plotted : ic- 

ally, see fig. Ill, the two components being the axes.

Since the fruit characters were missing on sixteen of 

the species used in the association-analysis a further 

component-analysis was made usinf* seven characters only, 

rhe proportional weightings for each component were:-

Character Component I Component II

12 - 0.1492 « 0.1358

13 - 0.6622 - 0.3357

14 - 0.4012 + 0.7792

15 + 0.6219 - 0.5407

19 + 0.1957 + 0.6428

20 + O.b469 + 0.1711

21 -f 0.7947 + 0.1700

Table 3. Weighting for 7 original characters in computed 
cor nt.

Ihis shows the components to bei- 

Jomponent I (-13, -^15, -»-20, -i-21)

i'he nature of the glands of the bracts, the number of 

stamens arid the flower size contrasted with the position of 

the stamens.
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nt II (+14,

rhe type of leaf-a: ,ce and the type of 

inflorescence.

rhe rerul ts were obtained in t} ._ s ir. 

previous analysis and were plotted, Lot 'ig. IV.

As three characters were missing, and one has c> 

its axis, it is hardly surprising that the results are 

rather different. \.hereas the method using all the ten 

characters indicates about eight groups, that using only 

seven c cters does not ,ive ~ny clear-cut gro ;. 

This is a very fine demonstration of the vaiu^ of the fruit 

characters in the taxonomy of this group. In the past 

little or no weight has been given to them because of the 

lack of fruiting specimens in herbaria. AS indicated by 

my initial researches the fruit yielas important taxonomic 

characters which help to define the genera. All three fruit 

characters used occur as part of the significant compo. 

in the first analysis (characters seventeen in c_ it I 

and characters sixteen and eighteen in component II).

Principle-component analysis of both types of data 

Two separate a. :ies were . inj: only 

the species included In thi la^t two anrT -\ the second 

with sixteen additional including of the 

genus Acioa. The first of these is now described. It 

was found necessary to , IT the ponents 

and the proportional we: ,0se are given in 

Table 4.
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il weighting for cc

Character I ±± 

1 4 0.0280 - 0.0597

III

.t:-

IV

4 0.0204 - 0.0134 4 0.0f54

2

3

4 

5 

6

7

8

9 

10 

11 

12 

13 

14 

15 

16 

17 

18

19 

20 

21

4 Q,G-; /:,

4 0.0929

+ 0.1000

- 0.081$

+ 0.0128 

+ 0.0221

4- 0.0292 

4 0.0858

- 0.0771

- C.0049 

4 0.0063 

+ 0.0377 

- 0.0874

•*• 0.0492 

- 0.0517 

4 0.0046 

- 0.0612

- 0.0440 

- 0.0202 

- 0.0229

- 0.0109 

4- 0.0169 

- 0.0074 

4 0.0343 

4 0.0221 

4 0,0404 

— O.uu42 

4 0.0319 

- 0.0053 

»• 0.0037 

4- 0.0114 

- 0.0719 

- 0.0459 

4- 0.0629

- 0.0193 

-f 0.0608

+ 0.0131 

4 0.0103 

•f 0.0!35o

-i- 0.1000

4- 0.02C1 

-f 0.0197 

- 0.0311 

- 0.038C 

4- 0.7- 

4- 0.0254 

- 0.0129

"~ , • • ^ i ^ v,'

- .0081

4- 0.01

•f 0.1 COO

4- 0.045'° 

-f 0.027^5 

- 0.0012 

-f 0.0729 

4- 0.0591 

H- 0.0063 

- 0.0153 

- 0.0161 

r j.u!47

* 0.0259 

4 0.04>4

— '»/' . '\j £. U 'J

*

- 0.0526 

- O.Ou&Y

- v . v/ 1 6 1

4- 0.0133 

0.0581 

- 0.013b

'.,* \J\jiiU

+ 0.0^02 

4- 0.0015 

4- 0.0537

•• O . 'v»- 1 ^i^.-

-.0.079J

•r 0.1000

4- 0.0195

4- U . V> 1 w ,.

4- 0.0668 

- 0.0134 

4- v.0154 

* 0.0148 

- 0.0794

£ _ . 

4- 0.0169 

- 0.0470

- 0.0164

4 0.1 OCG

- 0.0555 

-«- w.0274 

- 0.0095 

4 0.0497

4 0.0499 

+ 0.0096 

<• 0.0486

- 0.0113 

4- 0.0061 

f u.0062

Percentage 
of varia­ 
tion accoun­ 
ted for oy 
coaponents

24.3: 7.4 6.7,

Table 4. heighting for original characters in computed 
component.

It is ^ bl@ to identify the components (as those under­ 

lined numbers in table 4) by t; note of these weightings.



91

Component I

+2 - h . rec cle or not. 

+3 - bilocular 01 llocular /.

-r4 - bracts end, " . iiov;or auu^ ur not. 

+9 - ^xcinding of the petiole. 

+10 - ^rominont lanticcls on young stem or not.

-5 - st . ; or incl

-18 - deh ice of the er

Component II

+15 - nature of the ^. . of the bracts. 

^17 - type of endocarp. 

+20 - number of s j . 

- flower size,

III

+12 - P of rece :e.

Coirponent IV

-f19 - type of inflorescence.

-18 - dehiscence of aidocarp.

+7 - level of ovary insert 5 -r^ 

+11 - etc 1 li^ule or not, 

-6 - ;. les united or free.

seventeen of the original twenty-onu characters are 

given significant weightings in these five components, which 

account for 68. 2r« of the total variation. i'able 4 shows 

that th9 first component accounts for 24.3. of the variation. 

Uhat one component only accounts for such a. comparatively 

small percentage and thuu one first five components only for 

68$ of the total variation indicate t^ corr-ni exity of the 

variation within the Hirtelleae. the further L .-nts 

account for less than 5, of each and are not worth c

fact tiiat there are five significant components ire an s



that each must be plotted against the other four. 
figures V-AlV represent the projections of these components 
using their values for each individual species calculated 
in the same way as in the previous cu^uonent analysis.

(2) raxonon ic Con.____is

The ciation-analyais gives definite groups 

are illustra-wsu in & ^in^le diagram. £hese corret 
appreciably to the genera recognized by visual inspection* 
The component analysis of the quantitative data also gives 
definite groups which are illv. I in a s 

and in tnxs CF := :- vs genera are much more definitely circum- 
scrib^'1 -11 but two bein~£ ouite adulated from une otnsrs. 
The third method of analysis, usin^ both qualitative and 
quantitative data, confirms the objective nature of t" 
genera OUT; as more characters are used more figures are 
requir- demonstrate this, because a component-analysis 
using so many qualitative characters will tend to yield 
components representing a lower percentage of the total 
variation of the ^roup bein^ studied. Because more charac­ 
ters are used truer relationships are expressed by this 
analysis.

Xable 5 is a list th^t compares the main groups su ced 
by the first two methods of analysis.

The results obtained show surprising similarity co^-rid- 
ering thf? cor.rtar; tlvely small number of characters used, 
especially in the r;sociation analysis. ?;ost of the differ­ 
ences can be easily accounted for by knowing the diagnostic 
characters which are missing from each type of analysis, i'he 
mopt obvious conclusion from tatse re^tuLts ia unaw tne genus 
larinari mupt be split into a number of genera if the 
Hirtelleae is to be .- ^vided at all. x'he BSD?ration 

between other genera is often less than between 

of species formerly all included in iarinari. 3 in fact
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Aseooifcti at-

(see . Ill)

I. 1.

II. , >rin&ri ev- , "arinari II. Parinari subg. Parinari
.

III. all Couepia

17. all Hirtella
«.yifiandra

ri subg.
phora

all

Parintri subg. 
VI. jarcoste^ia -f

rlirtella carbonaria

all Parinari 
VI. Jarcoste^ia 4-

P. macrophylla

Inari
VI.

ri t " ^'^'^ 1 
ri c --._.-. -^_ -^ 
ri benna 

Jill . ^ -La

.^rioides

all 
* Parinari

/III. Parinari benna

liable 5» *'he groups ted by the first two analyses

confirms what seemed apparent before the statistical 

analysis was aade. ^ groups from xarinari which come 

out clearly and cleanly by theBe two methods are:-

parirari subg. Parinari

Certain s^^o. _x -re placed differently by the

j methods of analysis. x'he indecision aboiu im . ^yriandra 

is er accounted for, as it has further characters which 

differentiate it froc: any ^roup here, as is

^it-analysis ' :ete a&ta. P. ^ 

is placed with sub.^aus Cyelandropnora ov the association-



.3. is

---- — ' - - •* ?, canarioides 

but in th? cor:T?onent-anal\ 

own. £• teasffiannii is pi 

•ses.

rrixed

j^ oubgenus .elle- 

by +w, association-analysis 

it is placed entirely on it;

l.'A in both

ew taxonomic conclusions can be drawn from the com­ 

ponent-analysis that excludes fruit characters, as can be 

seen from fi,-ure 17. .'^wever, two points of interest (in 

addition to the demonstration of the value of fruit cto- 

arise irom this analysis. FJLTBU 13 the uniformity of £• •"* ' 

submenus Parinari which is the only' group reslly isolated by 

this anal u. second is that the line A on re 17

rs;

showe that ouepja ?nd Hirtella can still be kept 

t whe use of fruit characters.

the definite groupings indicated by the first two 

analyses in mind, it is now easier to ir ret .figures 7-XI7

w the results of the component analysis usirvK ell 

tn . In oraer to siir.pj.iij7 i ie findings from these 

projections of the components a list of the groups which are 

sorted out by each pair of components is given.

Components Pure groups *> ixed ^,:roups

I/II 1
2

(Fig. 7) 3
4
5
6
1

I/III 1

(?^. 71)
3
4

1/iV 1
2

PA-- TV I
P.
K._
£ • ^
P. ^

11
L

A-r»-.i T

— .. . . . .

P.
P. , ..

i I

P. A

1 Cou ~-'1 '' 4
T* i

* ' , - j--

2 riirteUa
pro parte

, _..,^,_

C, , **^. * j. ... ^..^

2 Hirtella
drangeria

1 ',3S
Uycianaro

CyclD.ndro ; '" ^a
1* -».-. 1 g_ pJ»Q v, -__._-.„£

,^^.,ia

•*• . .istioula
+ : lrangeria

•i i . ::''£. cropnylla
rophora -t- f .
es

•»• Couer»ia -t-

-»• Grange ria +
phora

. 711) 3 D?1 1

4 P. mi... 2 Hirtella + Coue
Oran^eria +



Components Pure i-.ixea : :

I/V 1.
/-

., . VIII) 3. ~.

II/III 

i'l*. IA)

1.
T-j

2. ,

3. P.

1A i
PKYLLA

1 . Hirtella + Jouepia -f 
1\ canarioides + 
?. tessir.anuii •*- Lagni- 
stipula ./rangeria

1 . Cy eland rophora +
Mar ant he s 4- Couepia 4- 
P. macro phylla 4- 
P. myrieindra
uckea 4- Parinari 4

r. canarioides 4 ./ran^eria 
4- Hirtella

.

II/IV 

(Fig. X)

UP. FYiilANDRA
2. COUt.PIA iOXORO- 

PHYLLA
3. JICLAKIHOPHOdA
4. ,
5. '>
O . J.. • i uiv/^kOj. ii. X J_<

1. Couepia + Pagnietipula 
pro parte

2. Hirtella + Parinari 4 
P, canarioides + l-uckea 
Ma^nistipula pro parte 4- 
P. tessmannii + r. benna

Il/V 

(Fig. XI)

1. CYC.
2. 0.{*

PHOnA 1. Jouepia 4- i-,aranthes 4 
ha^-nistipula pro parte + 
P. macro phylla

2. Hirtella 4- Parinari + 
Duekea 4- ?. canarioides 4-
P. tesBirannii 4- P. benna 4- 
Kagnistipula pro parte

iil/iV 1. x.
2. CYC

4! ^ [ . 
5. I" .

1. Jouepia -*- .iirtella -»- 
P. benna 4- Parinari -r

DuckeaP. canarioides

P.

Ill/if 1 . P. KLilATOaA 1 .
2. i'-JiGrNIJTI.f.-'UL/i 4

(?i^.XIH) P. .. . PI
J. CYC^' \
4. P.
5* ^'. .ju.uuA
6. i-. pro parte
7, ^,J .^,,,^

iv/v 1. r. KY.il -.. 1.
2 ocy1 •'*'"' ' ' " • ' • i . ' • v 1 'w , i' fls/U .'i

(ii'i--1' • x rf J "5 G-'t ••>•'• • •
4. -' A-i'v-i-1 Pixuo pro .-s

parte ^ '

Couepia. 4 Hirtella 4-
Parinari H- ..araathes pro
parte +• P. canarioides
4- Duekea

i-aranthes pro parte +
Hirtella pro parte +
P. macro phylla
Jouepia « Hirtella pro 
parte 4- Parinari 4 Puckea
4 - . canarioides 4
Kagnistipula

6. J-roupin,; obtained from analysis of complete data 

xn on is; lief tii*a in the figures, the sub^enera of 

Parinari ar^ represented solely by their sub generic iiar.es,



by first 1 r

" the

.?i — iilts, and with the knowledge of the group 

accumul * - ** ^ t^e course of this work, it is now :>o^ible 

to d 3t way to classify the of

The obvious conclusion is that larincri

j. is distinct from the other --^rr. Hhis is 

indicated by all three types of statistical analysis. 

^inilarly the two oubgenera of Parinari - oarco8te,;ia and 

Oycl ;t as ,.. M . . :.? an older • 

j : .. . for ^arcost it is referred to as Kar 

in wii-j ^onspectus where the necessary explanation ie given.)

The clcsrification of the remainder of the 

rarinari requires ux< - tion. £. l^ is 

isolated oy aotn alyses. It does not fit into 

cuisy of the othe 1" -o,. ci ^ ^nd certainly does not belong within 

the ver}' unifor rinari sens, strict., as both the fruit 

st , and t of the re- cle are very c 

lor these re.- it aeeme best to *d £. ^ ae a 

unispecific genus on xu^ y»«n. similarly £, Biacrophylla 

^ s ^rinari nubgenus feocarya) is Isol-rted by the sccor/.-? 

comp ^-analysis an=^ it is not isolated it is 

with different genera by the various pairs of cc . 

The shape of the receptacle of this species ie very dibwi:;cw 

not only from Parinari but also from the rest of the

.a. IhuG t it ib pi _ . ed to elevate the 

to generic ^ ..u? . 

nus j. elle^riniella ie an ii.

type species of this buu

.ion always fnr from the other species \^. coriacea , 

barbata and P. .. ;. At the outset of the ,

,re that I,, t^ ill : be 

Parinari rc-i-. strict., out was not convinced that a new
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be create 1 f<^ *M* ^pecies, „_ . _.j of its 

similarity v*ith the _ __ „ ___ ___ • -•"- ->•& 

.ther to tr jr this specito to . _. a

t one to cake, out in li^ivc ox the statistics! work 

.,r it; ulear. In all three types of analysis this

jrouped with fca&nia t ipula , but in some cases 

i . . . the other species. It seeu e best to 

treat . , a submenus ( Pelle-^riniella ; of

other three species of Parinari subgenus ?ellejgrin-' 

iella were not .._ .. tly studied in detail by ...i (1 C_

,.,. , jd the si ly do not belong to 

it. '" •* three speci - =... -• . ^p ra^eu oy &ne coiitponent- 

analy^i^> and must be conside^--'' Q0 & separate genus. 

fruit structure is quite unlike that found in any ^ 

jcies of / arinari. -t new genus has been named

under this name in the ores rdpruiiencin,^ wixo 

statistical work.

iarinari myrianara is also isolatea b w ,ird c ^ 

•nt-arialysis and J jd differently by the first two. .s 

species tuust certctiniy OQ re^t as a sep^ratie genus. In 

fact it does not even have a bilocular ovary, the one charac 

ter v. .. formerly held the species of iarinari together. 

Apart from this, ite > are li^ula/uQly connate as in 

the t ,, " '.. . , 'IB describe 

to a ccosjnodate this species, and also x-.arinari he t err 4 -' -\. 

a Grecian not include d in the statistical analyses.

The only rei^ainlr. . . s of -arinari to be discussed 

is £. c_anarioide_s. whioh is isolated by the first ;. :• 

of the analysis usxii^ i»nc compiecy aata, ouii variously 

positioned by the other analyses, ^v^uu^i uhis species is 

isolated and differs from rarinari in a few characters 1 

propose that it iv i in ___ _ , sens, strict.

There is a en. all of species of Paring ri from the



mi . 
th<* c;
flor I

species
cribec* species.

in not havin

leaf-

fruit; structure r.rv , 1 O- "" • These 
^OJL'J... .,,,-••*'-*.:+.<:*'- ->nd an undes- 

certrinly do not merit i litior, m.^ 

, 3 . aericeo ct£ whicha separate f_, . 
e -e the young fl ' in small groups whilst ?. cg.;njar-

latter speciee differs in this and the leaf
isolated by the statistical 
..cter '3 constitu. of the 

are important c

character and has been 7*<-t 

analysis since both 
component 1 it.

is- cie^riy torderlino but in my opinion the 
differences between P. caoerioid.e.9 and its relatives and 
!____. cans, strict, are not sufficient to Justify the

-ion of the former as a ^enus. r is further dis- 
u ta«j Oor-- Jtus in a note following ' r*i. 

y of t;he new classification of rarinari as concluded

r

here is nov>

?arinari sens, strict. subg. larinari)
Oyelandrophora

es

Heocar.ya

( Rarinari subg. Gyola,ndroghorja )

. aov.

Kostennaneia gen. nov,

ee. sen. nov.

(Parinari rayr 4 
* heteroe ̂

Bafoaea gen. nov.

( Par inari corjLacea, P. barb at a 
~etc.)

beni'i
subgenus

i.e lie a;riniella

statistical analyses shov. thac i>agtii£tipulR - 
be defined in the way that Or (1957) .;. 

species of Hjrtalla subgenus Afrohirtella (iiauman, 1951) 
clearly belong with the other species of ^a^nL 
i'his is indicated by all three statistical methods.
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i_u^ wipula defined in v/muo wc,j j..- uj. early separable from

-irtella. Phis leaves only two \frican species in dirtella 

sens, strict. (H, & • .arica and B. i____.__2§.). JG 

two species cer ly belong with their ;,-outh ^rnerican

•ners.

x^i^ „«,,. ^aaves Hirtella and Oouepia to ^V-csuss. In 

the association-analysis they are grouped together, jut in 

the first c nent-analysis they are clearly separated from 

each other. xhe uiiird component-analysis inaicr- - 

these two genera are closely related but separable. :'he 

conclusion drawn is tnat it is nopnible to maintain these 

two closely related g . are separated by 

a lon^ diet by the co- 5nt-analysis, but certain 

b^ecies of tho one geauc uuia« close to certain species of

jt;ier. *:he coniponont-aniftlvais of the quantitative dr.ta 

indicates tr.at even the borderline species fall clearly into 

one , or the otner, for ei a ^oaepia ,^ and 

x* £Qlyfindra are placed ft j.ua the o&.ier o^ewitfu uj. ^u..^- : •> 

AS fv result of thir analvris. "rtd ir -^ .,- ;t n "^ the fruit 

structure it is p* > to state more definitely that these 

species oeloag to ^ Ao ch in tae dsiiaition of 

either Couepia or Hirtella is necessary and the distinctions 

between these genera inadt; by ^uccarini (ifr'b) «5r*er the beet. 

In the projections of several of the components in both 

< nt-anc-.lyses the species ^ , (39; ie 

isolated from the rest of thw Ot?nus. *.hi^ JL^ uecouse 01 i 

much larger size of uhe flowers and the vast number of stamens 

(two ^eci more than in any other ,_ . j of Oouepia).

- his ; is only . d away from other speQies of

-^v^ ., uhe cor nt incj.uain^ flower . i 

number. I do riot consider that differencee 

c. . cters rierit the creation of any new taxon-.-for ^. ^ucro- 

which in evc*ry other rc-, v c(jt -.:-, a typical iL^r.ber of



it ion tc ths

was ma.de of this ,), but

the analysi^ *^~- ,.,,*,, described the full details are not 

given here. 3r, in order to show

of the cc

Ln figures AV-..^..,. TO,. these it can be t f 

iu uduj.i»j.u^ ^o the ^rou^t, already suggested, Acioa is 

separ - . . 11s of the cc are cJ_so .. 

up in the figuruo.

As a result; ox' tiiia work iu -.a 

^ u.r teller^ into the following genera.

nirtella

r.a^nis&i, (including Hir tells, su , ohir tells.

riauman and farina ri tg _ ; 

Jouepia

ra fru^ aarinari already listed.

The latter is a new genus from New Caledonia whicu is 

nov, nipr^d in this tribe (see Chapter 7), but consists of 

species formerly included in both __^___ _ _^)

Irtelleae}. nus is more fully dis­ 

cussed in -che next section under tht tribe Ghrysob^ ~ \ 

because it mainly includes species formerly considered as 

members of the .renus Ljcania.

^he i evidence for the recognition of t 

genera can be summarized os folio-

~. "Hi sens, strict* is indicated as the 

rconr tr1b«=? by all component-analyses, where it is 

always separated by the first component. It is also ;^u, 

ated by the association-analysis.
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_ --•

' - ; of the -1- '--* -'~

rater' • •' ^erei, nr-^ "0 in

n n.nr...V'>*i <3 of the cc •>•

analysis it forr-n ; -3, h,

inc

1 forms a distinct grou~ '- ^ " association- 
analysis (pvnav»t for the Rp.ci^pTstfti inclusion .TP Hfovella 

carbo i) and in the c _ nt-analysis of the o .ve 

data. It is also ser by 

result!: ' 3 t;ie c -nt-;- ^JLS 01

(Parinari a

its ow: ir no ^:roup ns in . ojec • of the

it-S' ./l the entir? data or in •.' ctions 

ii. is placed, inconsistently with various different 

jr thr component-analysis of the quantitative ' **" n ^t is

t to _ _,..„__ --i in the aoooeiation anal 
with J^l

' is p? " witii
Kirtella and Opueyia by association-analysis but with 

vyc by cc of aunntit^tive^^^****~ ' a* »r ji

In component- ire it is p?

on its own a long di ' -a any > by

components IV and V. It is also distinct ixvai all
inc ^ ioa on the soE^on^rt p.T.^v.rr'irt rs-f t^.& incr
data.

ia grouped on its own

by component analysis of quantitative uaua out in a hetero-- 

geneous group containing Kagnistipula. F. ^^—\ 9 i.. t

by as?:ociation-an?-l^lr, , Tn

°'"

£ 'Of entire data is p 1 either as a c t 

group or variously, indicctin, that it is a r

Bafodeyfi (Parinari v " — 3) is placed v:ry ^uch - " 

own by component-analysis of quantitative data, not does to
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any other ^roup. 3y association-analysis it is placed 

in the heterogeneous ^roup s.lr d unuer the previous 

genus. In the c it-analysis of entire data it is 

separated on its own by six out of the ten projections of 

the coiLpwircnts, which demonstrates that it i« ^rtainly 

a distinct Troup.

. ;:_nislipulu is >d very close to and not really 

separable from Couepia by cc .ent-analysis of quantitative 

data, this group also contains Parinari 4 — "-"•— -it. it 

forms part of the heterogeneous -rroup li^tad under juckea 

in the association-analysis, xhe c nent -analysis of 

entire data separates it as a distinct group on the basis of 

component II, Parinari tessmannii is a^ain near to and 

often inside this group.

is gro^ on its own by aeHociation-8.nalysis,

nent -analysis of ~ i in several of 

tne projections reeui uija^ iron coi .nt-b.J.*iilyuiis ox s 

data and so is unquestionably shown as •„ listi^t genus.

tdrtella and Couepifc. era fall apart 

from all the ot&er genera discussed above but are clearly 

very closely rexuu^u u^ u.u-~ another. . u^uistically they s.re 

only definitely separated b rt-p.nclvpis of qup,ntit-

tve data where they are in serrate .jroupfc- but these groups 

are near to each other. L^y association-analysis they are 

placed together in a siii^x^ ^xuu^. ^y component-analysis of 

entire d^tn they are not sep^rrt nto pure groups by any 

of the projections of the components. are, however, 

separated from eeeh other in many =? both in this analysis 

and cocvorwa'c-Fjns.uLyciB of incrc:^--..:^ . J?he statistical 

analysis indicates the proximity of these twu S cnera and 

that it is ro?»9ible to serftrsr.te therr if -^opirnble to do so, 

Jhe relationship of these two disc 1 further in 

Part 2 of the present work.
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Acioa was only examined statistically by component- 

analysis of increased , ich indi> t it is the 

rnoet distinct group other than ^ ',..!•

b) L

In this group r'ocke, in ler and Prantl's "Die 

Naturlichen Pflanzenfamilien,' 1 recojni, following 

gener,A - vhrysobalanus, Licania, :> oquilea, Angeles.ia., and 

Parastemon, although his :*roir^ln -^ differ aapreciably from 

mine. /xfrolicania -and 2§^i were described subsequently,

ooteuiiets other .guilea as

distinct from Licania. .^i.Lug the ear^y stages of this 

v;ork it &^r>e^red that Angeles la could nnt be kept satis­ 

factorily apart from lie ,t the difference separ­ 

ating the other ra were in n than those in 

the tribe Hirtelleae. ^^Hei'&ore four :. -cies of Lic~~"'~

and three of Parinarl frn?r -v. Onledonia, "^d one species 

of i from -ired to be congeneric and dis~ 

tiiict irom the other genera. To anticipate, this was con­ 

firmed by the analysis and in uae follr----' ccounu this 

vlll be referred to ^ .

of it was decided to use a computer to 

a " e the variation in a way similar to that done for th 

Hirtelleae* A single principle component-analysis was made

) i'he characters

data was scored n 1

It

qualitative
Of two

01

in the case of the 

-ive and thirteen

sn:-

1. number of

y uriloculo.r (1 )

at the , 
of the receptacle. ile (Q)

4, distinctly 3-lobed Uj or very indistinctly
-LCK d ' • . J
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5. Stamina! filaments hairy (1) or glabrous (0).

6. t-uuens exserted (1) or included vo>.

7. 3ndocarp prominently ringed (1; \.0;.

fc. ndoc&rp v,ith two later j. i or without (1).

9. . vtioles gj ilar (1) or e ).

10. .'lowers anaro&ioeclous (1 , or her "roaite (0>.

11. Receptacle flattened il or cupuliform (0).

12. ^ruit-interior hairy (1 5 r>r -labrois (0-.

13. 3ns in a complete circle (1) or part circle (0).

14. t 3t m le^.f-ur.ier 5 (1} or not (0)

1p. Inflores ., ^ i or receriOi ; ;, cymose ^;,a ^ -"°"

Xhis list is in the . part self-explanatory and 

consists of all the important characters previously used 

to d elifiiit the ^en-era 01 iais group. .L'h^re are nirB flower, 

thre-3 fruit, two le^^ rv «4 one inflorescen .?:-icterr , 

fruit in this %roup does not jield such clear-cut characters 

as that of the riirtelle&e* x'late aows the diversity 

Of fruit witnin tne 3ingle genus j_^ __ -late .WA-LA 

«Vim o the fruit o^ t*>* other generp. " 1tv\ough the fruit 

of i.. . _ var: ly in the t} ^perior and the 

thio 3 of th'j various 1< II, it does not 

navs any Rpeciax isecnr,ni3m for seeali ~: -?j?^ble 

to those found in the ciirtelleae. *** *<^ us .^arasteciQn is 

the only one to have any such mechanirii. re two plates 

detach from the side of the endoc -fall in an exactly 

similar r - ?r as in the jenus leria. The fruit of 

Mcania is still only known in about half the species of t^e 

genus, but is of little value w a ^r.^ric character.

flhe type of leaf-under not used as a generic 

character for this group, because of the diversity within 

the O snub _^n ^. ^ic.--.raja 10 the only other genus of the 

Chrysobalanaceae oesides Parinari in which stomatal caviUi^-s 

occur on tho leaf-undereurface. xheae occur in specie



Plate XXIII.- The fruit of Licania
A t L.octandra; B,L»cuprea; C,L.sparsipilis.; 

•> F,L.hypoleucaj G-,L»rigida; H,, 
; J^L^pallida. ("all ^ 1

D,L,nia e1uscula'———''



B

Plate XXIX.- The fruit of the Chrysobalaneae
AyGrangerla porosa Boiv.ex Baill.; B,Parastemon urp-phyllus 
(A.DC. )A.DC.; C .Licania (G-eobalanus jsp. ; D,Chryscrbalanus 
orbicularis Schum.; E,Licania splendens (Korth.)Prance; 
F >Afrolicania elaeosperma Mild"br. ( all x 1 ).
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both the sections Lie r, other

epecies 01 /li^ L^-.J ;i.ve a 1 or siri^ose inc 

or th a i**>v. ay be glabrous. In the othe- 

.aneae thes ~o

turn, 

the

for

some 

in

-:ie3 of Hunga and one of leaf

.-turn would no

of irlun^a have

A V cter. .'he

,y pro mi. as in

not

in

of it for t

WC • has a

7 be

profitable.

_ ,ical

/or the
-

. ^L-'.riiuj.;1 ijj. It

for ?»i *ht^

so only r five

tin^ for each

i; rc

I

1 T <w.' . V J I \J

2 +_ 3j>
3 4- 0.
4 4- 0. ....-„,
5 4- 0.0471
6 4- 0.0616
7 + 0.0459

4- 0.

9 - 0. ,
10 • "*• ^~"

11 - ... ^7
12 - 0.0;, 91

• J '1 v' . ^ _, ^- J

14 ^_
'15 4- 0.0034

j
* -^1 , e;-
accon , Pnr

ie 7. ...ei^;uiru.

princi

lifted in

.osiponan

'- ' • ; -i tion

al wei

7.

il

— U . V - ^ —

- 0. ,081 1 - 0.0187
0.0131 - O.C

,,432 - . - 0.0126
- u. 4 - . 59 +
- C.017r ^ r - ^.0117
- 0.04^ v.',,-v - -.J345 -r
4- 0.0^ " "^ 4- 0.0335 4-
- C.O.. •«- 0.0^5 - G.0433
- " r^' - - 0211 ,- ,.1000 4-
- 0.0757 - 0.0619 4- 0.0575 +
+0. - O.C - 0.0345

"<~1 - 0.0094 •»• 0.0124
0.0181 4-

i..O.U 4- 0.0395 4- 0.0468 +

1 "
»

for original characters in coaiyuted

ple-

w

, ?~nd

^h~

V

0.0696
0.0086
0.0140
...0513
0.1000
0.0696
0.0741
0.0233
0.0247
0.0441
0.0234

;42
0.0532
;,.oo3*
... 1 57

6.5

component.
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note of the veirhtin •-?? It is po~ _,le to

idei in t 7 where / are u
1: :•:-

ilocular or bilo 

insertion of n& ovary

13 - Insertion of the stamens

14 - JrR Of 8t l

+15 - of

Coxoonent

- er of stamens 

t"i - r'ruit ridged u.t a

•4-8 — ^ndocarp with pl^" 

^ - Leaf glanding,

OQiaponent IV

-»-10 - 3rs hermaphrodite or ious

Component /

+5 - iry or

-6 - w/t - or .. d.

tills it can be seen that only two u.. the original 

fifteen sere are not included in the first five 

cotrpon , number 12; interior 

of t 1 "run is hairy or ^rous, and nujiber 11; 

the receytacj.^ flat or cupuliform. The grouping 
obtained is not iff »nt.«^ by f-i tb»y> of these characters, 

and neither of t; are _ ,ic of one geaus, and so 

are eo&parauively in; , as this *• 3 indi .^. 

. ^re? AA-A V!A r* ent the oion of the • ^ 

of each v,uiuponent a.^ainet *sss.«u uiuwr coiapofiei* w f obtained 

by computii^ ^ ^-ei^hting of table / :iuu u.,= uasic data of 

appenaix 1jj noi d ir ,_,e way ab -.- a he
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E » to V.

sMCAN/A

.'G-E08ALANUS

• A.

FIQ. XXK - Pro/echon of fi'rsf" and fourth component's-

AFROLICANI A>

A. a

©JN&A

n'g. XX/jj -Proyechon of firsf and (ift"h component-CnnjSobalQneo£



Ji- 18-6%

HI'It'/.

GRANG-fcRIA .- GEOflALANUS 
v_;

XXjV-Prijec/Jon of- second and mid component

TT I

4^1

HUNO-A

AFROLICAN/A

PARASTfc^ON

... CHRrsOSALAN Jb .. ^A i

\»X
G-fcOBALANUo l«

•" PARAbTtMON

rig. XXV- Projeclion of- second and four in cx?mponehls -



A.

g-4-5% ,

II118-6%

' CHAYS00ALANUS
AFROUCANIA

LICANIA

PARAS1

V V
G-EOBALA.NOS

of second and -fifth cornonentp

AFROLICAW/A

" LICAMIA

&̂E08ALANJS

• A. Papv

.V. HUNGA

" Rt?jeJ'ion of fhird and fourth componenls-



AFROLICAN/A

Fi q. • Rojech'on of f^ird ond fifth compone^s - a la neae

,A. papuana
I

j.XXIX-Projection of fourth and fiffh
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«component-analysis 

is repress* by 'A 1 ^ it ; 

. , In c.ost

Angeles ia splendens

the same point &nd are represented oy a oingle dot.

/ V \\ J ) y •> • ~ -«.

n.

i

in

are sum-

.2 graphs 

ubdividea 

wiist tenned

I. ; in 

I'roa, all c

wv>/ious

_ _* re separated

in all except 

is certainly to be expected in the

co t I, RS thir «?,-

the c

the ovary,

cic of Tihis

eons in tn of 

racters of

but it is

III/IV. ..is -e 

important one to i

ur Is th r most

tiie n. in t

placea ^^ the tribe
t'«'o

are i 

tribes.

ir.

sen the

ribed as

:i. in fact 

in this work as ie Grander i a . 

lr? analysis because they 

: of the two

.

is partly due to an er-r 

r f it .

: 01. the 

riginal -lata 

differen t

t t
,'c.

consideration of all its 

it in

on

a careful

to include

of sepa
this aa
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of other genera in others. ^. ^.,. 

.H«?I s 3. b but its

to the 1

on vhere P. er hii is al

distance from the other two ~. 

j,p r-Tsn r=?tftd or, six of l

that is clearly ^t is ^

is cl

is

situatea some 

genus Par as ten: on 

jr genus 

sed by are

• nent— = I.L_L

discussed ao far unquest^.,.. nri? ir» the separate 

genera Eon^a (incl. ___ ), 3 _ __ _ 

^fr. _•__ . L'he reraair " 1 

conciaoration es th^ ura obviously more cloaely related, 

and consist of species from the r-pr^r^ Licania. l-'.oquilea. 

________ •£, G ______ _, and

--ciea of hr ct group in

tne i 01

are at the centre of the Li cania-I onuilea cluster and

rei at the e

ation is that they are closely TL d to, but

e indic­ 

irable from,

rj

component that accounts foz ^ 

total variation.

cies of

in two 01 tiit projections of cc 

of all other components? thc^ -re - 

cluster. j.t is interestin^ th^t . 

from ahry^obalanu" ov^r. , by c 

they have of 

is that these -j.es uo not o

.. rgest percentage of the

-a only c ~y separated 

.t ii. In projections

, , alanus is v/ell apart

; II t although 

. The indication

uo

generally accepted. i'here are in fact absolutely no good 

characters to separate _,_. I arm? from Licania and so it 

roust be merged with that genus ra.: . v.,an with Qhrysol
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plsncU'-.-..- ~'":.ls within o

cluster on the basib 01 uxx A ive cor — ~*nts. xhis is useful 

evidence for th*=> — rging of Kn^elesia (excl.

ap

i'he s of

on

a Very int erect -

one

diverse group in the projections of components l/II, II/IV,

U/V and IV/V. They are di\ by JII/IV

a*. 3 in ,-r f

i'he cont of -c were stu ou

uu projections divided the ^rou^ 

, none of the groups separate al" 

from those o

ame way 

^P of

are all different indie c tney are of no taxonomic

value, but that the genus covers & j. ci j. 5 v At .^ ^,. variation. 

The only conclusion it is oospibla to drnw i'rr,?ii the analysis

is that species belong to one 1 

od by L

as was

io would not

taking it to excels bp.. .,_ _ 

c . i-.iis is disci 

& note under . -. .

evia ncu alone.

'' n withoutou.uu.0. v j.u& -.j. :-.'

,a Ir.ck of correlations between 

fui in the Jonspectus in 

.A* to -five species of 

statistical analysis m

more (abfiut 110 in all) 1 ..,-

tiu. GO Ci -..-••

studied befor i? to

clese if i cation of thy tribe

Bay be tui^ar^^ud as follows:-

Chrysobalano— . ^icaaia (incl. . w

The taxonomic informat* ™ from the conclusions

drawn in this ^ ^ *er and the descriptions rnd definition? of

the genera are presented 

conspectus of the

,rt II, v. is a

aceae. 'eric descr

are based on those characters founa -co oe signnicani in 

chapter .
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PAit'J? II • *'- J^Uo Oi; -L JliHi .iLw.

jgre-Jussieu references to the family

Aublet, Pi. Suiane 1:119,514-22; 2:698 (1775); 

Schreb., Jen. PI. ed. di153, 160, 245, 336, 456 (1789).

jOSACSAg tribe Prockieae pro parte and tribe ..••jsy/idaleae pro 

parte - Juseieu, Sen. Pl.L 340-42 (1789).

Post-Jus&ieu references to the _y;

AU^OSAfl - Chrysobalaneae - ->e Oandolle, .Prodr. 2:525-29 

(1825); Keisner, PI. '/asc. ^>en. 1:101-3 (1036); Benth. 

in Benth. & Hook., Jen. PI. 1(2):607-9 (1B65); uook. in

., PI. Bras. 14(2):5-56 (1867); i-Iallier in ;,bh. i^aturw 

18:1-98 (1903).

itosaceae - Chryao balanoideae "ocke in ^n^jl. <S: Prantl, 

fiat. Pflanzenfam. 3(3): 53 (1694); rlauniar. in Bull. Jard. 

Bot. Brux. 21: 167-98 (1951).

JiiH Y3 03ALANJ3AB (fam. ) :i,3r. in lackey, Harrat. ..-xp. ^-a 

Congo: 433 11818); Bartling, Ord. ,^at. PI.: 405-6 (1830); 

iindl., Jen. Pl.:1251 (1640); cuppl.2:95 (1942). Aiccarini 

in Mart. & ^ucc. in ^bh. Kaths.-Phys. Bayer. Akad. Wissensch. 

1:372-91 (1832), in Plora 1632 beibl. 878-93 (1632); C. Huell 

in ivalp., Ann. Bot. i^yst. 4:640-49 (1857).

^ - Lindley, Uat. uyst. Bot. ed. 2:156 (1636); 

Benth. in nook., Journ. of 3ot. 2:210-23 (1840); Pritsch in 

Verh. ^ool.-Bot. Jes. ' ien 38:93 (1088); farming & Kobius, 

Handb. ^yst. Bot. ed. 3: (1911)} Vvettstein, Handb. 

^;yst. iot. ed. 4, 1:771 (1933); Sundersen, Fam. Jicot.: 109 
(1950).
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Plovers actinoinorphic to zygomorphic, herrr odite 

or rarely polygamous, markedly peri^ynous. .iecentacle of 

varied shape and size, snort to exou^ate, often gibbous at 

the base; lobes 5> imbricate, often unequal, erect or 

reflexed. Disc always present, forming a lining to the 

receptacle. ___ (4) 5 sometimes absent, inserted on 

the margin of the disc, commonly unequal, imbricate, decid­ 

uous, rarely distinctly unguiculate. Stamens indefinite, 

from 2-100 (or to 300 in one species of Oouepia;. inserted 

on the margin of the diec, in a complete circle or unilateral, 

all fertile or Rome without anthers and often reduced to 

small ataminodes; filaments filiform, free, connate or 

ligulately connate, very short to elongate, included to far 

exserted; anthers small, 2-locular, longitudinally dehiscent, 

glabrous or rarely slightly hairy. vvary basically of three 

carpels but usually wltn only one developed, attached to the 

base, middle or mouth of the receptacle, sessile or with a 

short gynophore, pubescent or villous, each carpel unilocular 

with 2 ovules or bilocular (owing to a false partition) with 

one ovule in each compartment. ^tyle filiform, basally 

attached, stigma 5 lobed or truncate. Cvules 2 (in each 

carpel), erect, with mlcropyle at the base. j^ruit a dry 

or fleshy drupe of varied size, interior often densely hairy; 

endocarp extremely varied, thick or thin, fibrous or bony, 

often with a special mechanism for seedling escape. *>e_ed 

erect, exalbuniinous, testa membrsnaceous; cotyledons amyg­ 

daloid, plano-convex, fleshy, sometimes ruminate. -Jer ruin­ 

ation hypogeal or epigsal with opposite or alternate first 

leaves.

Trees shrubs or suffrutices. Leaves simple entire, 

alternate, often coriaceous, undersurface glabrous or with 

an indumentum; petioles often with 2 glands. stipules 2, 

sn:all and caducous to large ana ^erbidtent, oJ? varied *. .
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Inflorescence of racemee, panicles or cymes; flowers 

bracteate and usually 2-bracteolate.

A family containing about 450 species distributed 

throughout the tropical regions of both hemispheres.

Works of regional importance only have been, for tuc 

most part, omitted from the references to the family 

given above. An additional list of regional floras and 

other important works of regional significance, including 

information on members of the Chrysobalanaceae, is given 

below.

Chilli. & Per., rl. ^eneg.: 272-5, t.61, 62 (1&33); Benth., 

Niger ?!.:333-6 (1849); hiq., r1!. Ind. Bat. 1:351-59, 1084 

(1853); '>risebach, Fl. Brit. v.. Ind.:229->>1 Ut>&4;; ^enth., 

?1. Austral.:425-6 (1664); Ollv. r'1. Trop. ..i. 2:364-74 

(1871); mker, O.3., r'l. Kaurit. & .ieychel. 194-5 (1877); 

Hooker, ?'l. Brit. Ind. 2:307-12 (1879); tiemsley, Biol. 

Central-asaer. 1:365 U&t>0>; ro'b^^uin, .cl. auin. Frang.: 

308 (1906); /awcett & xiendle, ,1. Jamaica 3:253-7 (1914); 

otandley, rrees & shrubs of ^exico: 343-45 (1920); 1-errill, 

Bibl. ..num. Borneo il.: 290 (1921); uidley, 71. rial, renins.: 

665-72 (1922;; Merrill, bnum. Philipp. "I. i;l. 2:235-37 

(1923); Hutch. & Ualz., rl. v,. rrop. Afr. 1(2):313-21 

(1928); otandley & Record, i^or, & b'l. Brit. Honduras: 

147-150 (1936); haobrlde, Fl. ijeru: 1070-83 (1938); 

Kleinhoonte in Pulle, rl. jurinam 2(1):426-56 (1939); 

Ouillaumin, ia. l^ouv. Caled.: 143 (1948); -.uor^ville, Fl. 

Forest Joud-auin.:201-208 (1950); Hauman in ?1. Congo 

Beige et iuanda Urundi 3:1-69 (1952); Andrews, ?1. rl. 

A.J. ciudan 2:104-106 (1952); K©ay, ?1. .. irop. ,ifr. 

2,1(2):432-33 (1958); iubr^ville, 1^1. forest. Cdte 

: 171-92 (1959); Jraham in Fl. Trop. *. ^fr. - 

xosaoeae: 47-56 (I960); ^hite, *-'or. /I. «. :ihod.:67-70 

(1962).



Artificial key to genera

In the following key the characters are briefly 

exprt . rloral and fruit characters are clearly 

illustrated elsewhere in this work and the other charac­ 

ters are more fully described with the relevant genera.

I. Ovary inserted at or near the base of the receptacle ..

Tribe 1 . ^ ?ae 

1a Sndocarp with distinct longitudinal rldgee ....

1 . J hry s obalanus 

1b Sndocarp not distinctly ridged:

2a Endocarp without lateral plates to allow the 

seedling to escape:

3a ileceptacle not flattened, flowers 

hermaphrodite .... 2 *

receptacle flattened-turbinate, flowers 

androdioecious .... ;>.

2b Sndocarp dehiscing on germination by means 

of a pair of lar,ge lateral plates. ... .4. rarastemon

II. Cvary inserted laterally or at the mouth of the 

receptacle .... Tribe 2. Hirtelleae

1a Sndocarp with two basal ;'plugs" or stoppers:

2a Receptacle turbinate-caicpanulate, fertile 

stamens 6-8 .... 11. Parinari

2b Receptacle saccate, fertile stamens 12-17 ...

13. Keocarya

1b ^ndocarp without two basal w plugs'* but sometices 

dehiscing at germination by means of two Iar0e lateral 

plates:
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Jndocarp with two lateral plates:

4a Ovary inserted at moutV of receptrcle, 

carpels bilocular, inflorescence of corymbose ~.cles ...

4b Ovary inserted laterally, car ' 

unilocular, inflorescence of racemes . . 5 • . Oran^eria 

Jb indocarp without lateral nlates:

5a ^ndocarp opening by longitudinal lines 

of weakness which allow the seedling to escape:

6a otamens far exerted, ovary 

unilocular ..... 8. Hirtella

6b stamens included, ovary bilocular ...

6. flunks.

^b Lndocarp witaout lines of weakness: 

7 a otamens ligulately connate:

8a i?wo ©nterior petals ungulculate, 

enclosing staminal ligule in the bud, epicarp densely 

verrucose ....... 17. Loste.rffia.n3ia

8b Xwo anterior petals not un- 

guiculace, epicarp not densely verrucose .......

10. AciQ.fi

To -tamens not li^xuLately connate:

9a rieceptacle oblique, ventrlcos ; :

10a Leaf under surf ace with

stoaiatal cavities, endooarp hard, beaked, with a smooth 

surface, epicarp weakly verrucose .. 12. Baf o3 eya

10b Leaf unaersurface without

atomatal cavities, endocarp with a rough surface or soft, 

epicarp not verrucose ...... 9. Ka^nistipula

9b receptacle c lulate to 

cylindrical, not oblique:

1.1 a Kndocarp beaked, with a 

, stiimens 6-8 ..... 14. Duckea
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11b jcarp not beaked, 

with a rough surface, stamens 10-300:

12a ^ndocarp clearly

differentiated from the mesocarp, with a granular surface, 

fragile, crumbling on germination, carpels unilocular ....

12b ^ndocarp not easily

detached from aa so carp, hard, not crumbling ouu oreaking 

up irreguljarly on .geriaination, carpels bilocular .....

15. Cyclandrophora .



117

1. ^..1 \r-

Linn., >en. PI., ed. 1:365 (1737)f P. .:'1.:514 (1757) 

& tfen. PI., ed. 5:229 (1854).

trees or shrubs with hermaphrodite flowers. 

Le af -und ersurf a ce glabrous or with a few stiff appressed 

hPlrs; stoirata visible at X 25 magnification in all srx?cies. 

Lamina with two glands (sometimes obscure) at base. tracts 

email, eglandular. Inflorescence of te il or 

cymules; lieceptacle cupuliform, interior anu yxu 

puberulous; calyx-lobes 5, acute. Petals 5, longer than 

the calyx-lobes. jtanaeng 12-26 some sometimes shorter than 

the others forming a complete or nearly complete circle, 

filaments hairy, often united at the base for a short part 

of their length, about twice as long as the calyx-lobes. 

Ovary inserted at base of the receptacle, covered with a 

dense mass of hairs; carpel unilocular; ovules 2. atyle 

pubescent; stigma capitate. i.rui.t. a small flesny arupe, 

epicarp smooth, black, ridged; endocarp thin, hard, 

interior glabrous, exterior smooth, with 4-8 prominent 

longitudinal ridges which correspond to the lines of frac­ 

ture that allow the seedlings to escape. (Plate XXX).

Distribution; tropical America and Africa, mainly in 

coastal regions.

i'ype soecies; C. icaco L.

Notes - (I/ yhrysol- us is so closely related to 

Licania that one would be justified in regarding them as

rio. iiut if this is done the 135 or so species of 

a would iiave to be transferred to Ohryapbalanus which
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has, at most, only 5 species. However, all serious 

workers on the group have previously kept rt, 

and the overwhelming majority of species of licania can 

to distinguished from Chrys obalan.ua. on the basis of a small 

number of well correlated characters. i\he only worker who 

has united Licania ^ith C hr vs o balanus Is C. >untze (itev. 

Sen. 3 (2)s76 (1891).

In Chrys obalanus the inflorescence is a very short 

raceme of cymules; the filament-^ ^-re exserted anfl >iairy 

and the endocarp is always ridged.

In the great majority of species of Lie the inflor­ 

escence is a oranched raceme o± characteristic appc ice, 

the filaments are either exserted and glabrous or, if hairy, 

are then included; the endocarp is never ridged, <-.o 

anomalous species of Chrysobalanue « £. Qblon^ifQlius i.ichx. 

£• incanus iaf , , which have been placed in

by .jmall, differ from the rest of the genus in having 

glabrous filaments and a smooth endocarp. xhey are best 

placed in Licania although differing from typical Lioania. 

in naving a cymose inflorescence. Atypical imiorescencea 

occur in Licania in about four species (e.^, ^.

Spruce) which have sj^rsely branched panicles of cymules and 

in licania .., _la) eplendens (Korth.) Prance in which 

inflorescence is either a panicle of cymules or cymose 

throughout. As these species are typical for licania in 

other respects, it seems best to place most reliance on the 

fruit character as a generic criterion.

The statistical work ©hows that Chrysobalanus is only 

just separable from Licania.

(2) Except for £• ataoorensis, which is widespread in 

tht Oon^o 3asin f tii* ^onuo 1^8 a mainly coastal distribution,



and is abundant and widespread along the coasts of est 

Africa and eastern oouth America and the -vest Indies. A 

fen specimens of vnrysot have been collected ot e 

this ran^e. Archer 154 (fl., fr., K) from the Seychelles 

is £• el^ipticus. usborne Lay 58 (fl,, £M), Keebold 21588 

(fl., CK) and Greenwood 1027A (fl., K) from Fiji are 

£• i2ac£, £he Seychelles plant is naturalized (Jeffery, 

veroal communication; ana trie iijian probably so. 

Ghrysobalanus does not occur naturally in the nalaysian 

region, but is cultivated in the Botanical 3-arders a.t F-nraa 

Lumpur (Hamid 3.if.2343, fl., fr. f &). , plant 

name<* C?hryso.balanus racemqsujB by Roxburgh belongs to 

Qyclandrophora and an examination of the type at the British 

Museum (Roxburgh 2651) ehows that it is ?yclandropbora 

^laberrima HasBkl., and bears no resemblance to the genus 

Chrya obal anua.

(3) For the time being I have kept ^J. orbicularia and 

£• ellipticus separate from (). icacQ. i(hQ species of this 

genus are extremely variable as regards leaf shape and size, 

and fruit sisse. i-any authors have considered these species 

as belonging to one very variable and polymorphic speciee, 

£• icaco. Hauman (1951) gives reasons for regarding 

S» orbicular is as a separate species, and hi8 paper indicates 

that there are certain differences between the American and 

African elements, but judging by the iraterial examined from 

both continents I very much doubt whether these merit the 

specific recognition of £. orbicularia or £. e.lljptious. 

In South America C. icacp may have elliptical, slightly 

acuminate leaves especially in some material from British 

Suiana. J.D. Hooker regarded this variant as being the

as the African bpecies jj. ellipticus. which he treated 

a variety of £• icaco. Further investigation, both in



the field and herbarium, is required to determine whether 

C. orPiculariB, £. ellipticus and £. pe 11 ocarpus should 

be maintained as species or reduced to s Ic or 

varietal rank or merged completely. rhe evidence already 

accumulated indicates that it would bs difficult to main­ 

tain the African caterial of £. ellipticua ar^" -. orbicularis 

as species separate from jj. ^caco, but that merit recog­ 

nition at a lower level. It is hoped at a future date to 
critically revise Chryeobalanus. Until i^ would be 
unwise to make any c~-...^es at specific level.

1, Chrysobalanus icaoo .L,, .^p. ^l.j 513 (17

rype: Linn, lierb. 641, . indies, fl. (LINN).

£• Pur pur ea Mil.. Jard. ^ict., ed. S, _ -V 1768).

£• .pe.Xlocarp.ua ^.F.W. r'.ey., Prim. i*'l. uiseeq.: 

193 (1818) (a C» icaco L. var. pellocarpus (O.j-Vw. ey.) 

Hook. f. in kart., ^1. Bras. 14(2):7 (1867).

£• ^uianensis Kl. in ochoisb., Faun, et ., ^rit. 

Ouiana: 1024 (1646) nom. nud. (» jj. icaco L. var. ellipticus 

uoland.) Hook. f. f loc. cit., pro parte quoad cit. Amer. 
tantum).

£• s^v^nnarusi Brit ton in 3ul_L. ^orr. :3ot. Cl. 

48:331 (1922) (*= £. icaco; L. var. pellocarpus (&.P.W. Key.) 
Hook, f., loc. cit.)

Distribution: Florida, centra outh merica and 
West Indies.

2« Chrysobalanus atacorensis A. Chev. in Bull. ooc. Jot. 

France 58, h4m.t 169 (1912).

jype: Chevalier 24175, >ahomey, fl. (K:P).
/ 

£• chariensis . Jhev., ^tud. Fl. Afr. 3entr.

. 1:117 (1913) nom. nud.
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Distribution; Dahomey, Nigeria, Ceraeroun, Oameroons, 

Congo, Norther^ (bodeeia and Angola.

Jhie species aj:v -s to be quite distinct from C>. JCRCQ 

It is the only species that extends far inland in central 

Africa.

>, -ryso \____ _____tug L
711 ( ), nom. nud.] ®x DUBB, ^l. it. franc.: 256 (1897)»

urban, ^ymb. Antill. 5:351 (1907).

Type: Imray s.n., uominica, fr. (K).

Distribution; aest Indies.

4. Chr.ysobfAlanus ellipticus Poland. «--;/- yuiiie m rrans. 

Hort. ooc. 5:423 (1824).

X\ypf; Don 897, 3ierra Leone, fl. (K).

Distribution: Portuguese 3-ulnea and Sierra Leone to 

Angola.

5. yhrysobalanus orbicularie cl . on.n. t Beskr. G-uin. 

PI,i 232 (1827)? Hauman in Bull. Jard. 3ot. Bruuc. 21:172-3 

(1951).

£ype speoiiaenss Vogel 34, Liberia, fl. (K); 3ieber 

311 Liberia, fl. (K).

distribution; V,est Africa from Guinea to /

Species dubiaq

luteus 3abine in Trans. nort. 3oc. 5s 453

(1824).

This species is obscure since only the fruit was des­ 

cribed from information supplied by a correspondent. 

Mi'ieaoii O«&^; su^ests that the fruit in question belonged 

to the Icacinaceae or Olacaceae.
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?. Chrysobalanus stuhlinannii ^n^l., ..flunzenw. Get. ,\fr. 

Ci 191 (1895).

* holotype (_ 430^ was dest 1 in Berlin 

during the last war. iSngler hiosjen jui oae uypa descrip­ 

tion questions whether this species belongs to OhTysobalanus 

as does arahaci (PI. Drop. .£. Afr. - ...

Species exclusae

1» £* americanue (L.) Morales in in. .>icad. Gienc. 

Pisic & Nat. fiabana 47s391 (1887) = Hirtella eniflricaaa L.

2* £. inoanus Rafin., Kew "Fl. Am. 3:26 (1836) * Ilcania 

(•leobalanua ) sp.

3» £• humilis (Cham. a ^chlacht.) Kuntse, .t@v. aen. 

3(2):76 (1891) » Licania humilis Ghsua. & t>chlecht.

4« £• inoanug (Aubl.) i>omea d© la fcaza, PI. Gubas 39 

(1887) nom. lllegit. * Licania ingana Aubl.

5* £• macro phy HUB uchott. in prsng., y??t. 4, 

Appendix: 407 « Couepia gchottii ?ritsch.

6. £. montanus (Aubl.) Cornea de la I-aza, loo, cit. 

montan Aubl.

7. £• ^blongifQlius i-ichx., l. Bot. ,'JB. 1 s283 (1803) 

» Licania ((>©obalanus) sp.

8 « £• ovalifolius Jchott. in bpreng. , 3yst. 4, ;.^pendix: 

406 (1828) « Couapia ovalifolius (ochott. } Benth.

9« £• pallidus (Small) ju.^. «m, in .uaoaora 48s 136 

(1946) • Licania (OeQbalanug) sp.

10. £. m'unifolius iiafin., Loc. cit. m Licania 

(Oeobalanus ) sp.

11. ^. racerKOSus doxb., ^iort. ^eng.j 9? (1613; nosi. nud.] 

Fl. Ind. 2:506 (1832) * .^cl.and.ppphQra ^laberrima Has ski. 

(eae Kote 2 above),

**•:*« r^fcuau.a rtiifin., loc. cit. « Licania ( Q-eobalanus )

sp.
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. ex Pers.) Oomez de la *

Lice. Bot, Mom. Vulg. Cub. *?uerto-&i<sjuena8 1 101 (1Bc3) 

* HirtQll£ ru£osa i'huill. ex lers.

14. C.. sublaqatus Kuntse, .tev. ../en. 3(2) :76 (1891)

* iis, .
1p. ^. subundulatus, 3rign. xu .,«IL* ^O': ...-^. i.w^. Jer. 

2 (1)s71 (1B62) « ? Oouepla »p.

I have not seen material of this species, but from the 

description it obviously do@s not belong in Jhrysobalanua , 

and judging by the author's comparison with CJ, oval if ol jus 

Gchott and CJ. maorophyllus Schott it probably beloa^s with 

them to Gou^pia. It is excluded from .Chryao balanus bsca\ase 

of its terminal panicles, glabrous stamens, and tontentos© 

leaf-undersurface, rhere is nothing in the description to 

exclude it from

» 2« triandra (3w.) Morales torn. cit. 7) 

Hirtella triandra



Plate XXX.- CHRYSOBALAMJ3 ICACO L. 
flower and petal (x20).
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2. i:
'

Aubl. ri. tfuifcui. 1:119, t.45 (1775); >>• -on, . 

2:479 (1632). "Lincania" ; Benth. in Hook. Journ. of 3ot. 

2:212-215, 218-222 ( ); . f. ini-.art., .''1. 

14(2) (1867); /ritsoh in Ann. nnvar-fciot. ii. 

fo'ien 4:33-60 (1889); Benoiss in i>ull. i-,ufi. Kat. Hist. .au. 

A-aris 25:512 (1919); Sandvith in j.« w jull. 1931*369-74 

(1931).

>^oauilea Aubl., t oit.x 521, t.208 (1775)

Dahuronia Jcop., Introd.:217 (1777).

Hedyorea Ochreb., 3en. PI.: 160 (1789).

Hirtella sensu S. Key. in Kov. ,c«. .hye. ned. ..cad. 

Q&es. Leop. Sat. Cur. 21:803 (1825); eensu /toem. & Schult., 

.yet. 5:274 (1819) pro part;© quoad a. ^ct^aai-^ tantum.

An^elesia Kor th . in Nederl . I ruidi, . .rchiv . 3 : 384 (1854).

.grichocarya Mq . , I-1 !. Ind. Bot. 1:358 (1855) quoad 

!• splendgns tantum.

sensu Hook. f. f /I. :irit. xnd. 2:310 (1878)

pro parte quoad ?. nitiduy tantum.

C&rysobalanus Gksmes cie la > az&, i'l. Cuba: 39 (1887) 

pro parte quoad £. JLncana tantuu;; eensu Kuntse, itev. 

3(2):76 (1891).

Geobalanuf ?mall, ?1. Kiami: 80 (1913).

Qoccomelia itidl, in Journ. As. joe. i>tr. Branch 72: 

183 (1920).

Large or small trees or shrubs, rarely suffruticee, 

with hennaphrodite flowers. Ijeapf-undersurface glabrous 

or with lanate or rarely strigose tomentum or with stomatal 

carities filled with hairs; ietiolea .. alar or with 

two glands. Inflorescence nearly always a sparsely
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branched panicle, very rarely a panicle r.f eyrtules or 

cyitose throughout. Bracts and bi oles of varying 

size, usually eglandular. .ieceptacle 2-7 ECU long, of
*

varied shape, e\ ' obese, c- mate or urceolate, inter­ 

ior hairy or glabrous; calyx-lobes 5, acute. Petals 5 or 

absent, short. Jtamens 3-35 » moet often foriiinj, a com­ 

plete circle round the mouth of the receptacle , less often 

the circle ie inc te end a few ©taminodes ocour; 

filaments free to their base, extremely short and therefore 

included or long, filiform **rH everted, glp-brmis or rarely 

hairy (only in some species with very short fi s). 

Ovary i ted at, or near, the b ee of the receptacle, 

pilose, carpel unilocular, ovules 2. otylff filiform, of 

varied length, stigma truncate, not markedly three lobed.

a small to large dry or fleshy drupe, exterior i

densely tomentose, or emooth and glabrous, or vern^cose, 

interior hairy or glabrous ; enaocarp S;I;LCK ana naru or 

fibrous, dehiscing either by no special mechanism, or by 

several longitudinal lines; seed large, erect, filling the 

loculus .

Approximately 13$ species widely distributed in 

Dropical ,?outb and Central America and the West Inc,U, 

with two species in Florida and Georgia; there is also a 

single widely distributed species in the Kalayslan region, 

(Plates XXVII f XXXI, X1XII, .,,..,111, XXXIV, XXXV).

gpecies; Licania incana Aubl*

Aublet s.n., French Guiana, st. (BM).
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Npt.ee - (1) Benthara (1840) and most later authors, 

for example looker (1867) and ?riteoh (1889) wrongly 

interpreted l. Incana . -jLc.itfu^ i_- _i sensu . 

IB cons pacific with £. ^_ ook. f., and ^. ,' 

sensu nook. f. is conspecifio with ^. " - -^-- ^ ^ Benth. 

oandwith (1931) has pointed ou^ *^at J,. crassifolia Benth. 

is conspeciflc vita J,. i___ ol. , , , ^ jn of the 

types of these : .es at the ^ri'Giah I.useu?:; unquestionably 

shows that ./ and with1 e conclusion is correct.

(2) The present study confirms the widely 

opinion that Licania and Moquilea should be united, 

Fritsch (1889) following Jrisabach (1S57), Baillon (1869) 

and Eichler (1878) in his conspectus of the genus Lioania 

gave convincing reasons for uniting them. The present 

study confirms that there is a c ate :ition in 

filament length and number of stamens.

(3) Ae appears from the generic diagnosis given above, 

many morphological feature© within Licania are extremely 

variable. The following features, that are comparatively 

constant in other genera of the Chrysobalanaceae vary to 

quite a large extent in Licania;-

1. The type of leaf undersurface. for example eon?e 

species aave stomatal cavities similar to those found in 

Parinari f the only other genus of the family to possess 

this distinctive feature. Other species hrve a lanats or 

etrigose tomentun or a re glabrous.

2. Xhe presence or absence of 2 glands on the petiole.

3. 2he type of inflorescence.

4. Ihe flover size.

5« Xhe presence or absence of petals.
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6. Phe nur::ber of st arena.

7. ihe It of the st .

8. i'he structure of the f . ".'lie range of fruit 

structure csii ue s^ea in " ' I. " v ^e fruit 

is extremely variable it does not vary to the extent of the 

fruit of the ^ ______ _ <.

ni~ ' "
differences are -ly in the of exterior

thickness of the varic . rait Wi ""

are no special mechanisms of endocF'^-^ 0^ Tn^nr*n

with that of Parinari. re is certainly no clear-cut

distinction between the fruit of lie and lilea

contrary to the suf ;,:-3tion 01 *a . O^79)«

These eight features vary independently -! ^^ 

provide a baeia for subdividing Licanis (incl. 

at the generic level.

Bentham (loc. cit;.; diviaea ^dc ' into five eeccxone 

but Fritsch (loc. ex-./ gives reasons for not adopting them. 

In the component analysis investigation (figs. };:,- 

Licania is frequently split into two or three groups but 

each time the groups have different compositions. This 

demonstrates that X/icania is heterogeneous but that the 

characters used in the analysis vary independently, whether 

it would be possible to base sections ou other characters 

remains to be seen.

(4) Some species of Licania are easily recognized, but 

others belong to complexes of closely related species which 

have not yet been critically examined. I hope to revise 

Licania at a later date. Preliminary studies indicate that 

nany noroenclatural as well as taxonomic changes need to be 

Bade. in view of the unsatisfactory &tate of knowledge, 

and the amount of uork tiiat would oe involved in such a 

revision, it was not thought advisable to list the species 

here.
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(5) Huber in Bol. . ra. i3:56o u^uy; described 

a new species, L. parinarioides» for which he created a 

subgenus ^arinariopais. JL. jaftrlnarioid.ee differs from 

tne rest of Licanla chiefly in having large fcracteoles 

which enclose the youn^ flowers In groups and a slightly 

eccentric insertion 01 tne ovary. £here seems to oe 

little merit in placing slight.^ aberrant species in sub 

genera on their own.

(6) *he position of tac ^gnug olesia, - main 

reasons for the inclusion of this genus in Ljcania oyift 

giren in >/er 10 where it IB shown that it is impossible 

to distinguish it from such a -I diverse ., as 

Licania. i'his has in f&cu been eugges^ea previously sire 

has not been generally accepted, Blume (18$5) transferred 

An^elesia s^lendens, the type species, to licania but made 

an illegitimate na&e change to Licania an^el^ 'llier 

(1903) suggested that ^icani^. Mo guile a and An^e.j " , should 

be united, but did not make the accessary new combinations. 

An^eleeia splendens is transferred belo-w.

Licania aplendens (Kor^n.; rrance, COI^D. nov. 

fy.pe: Korthals. oouth Borneo (not seen)

An&elesia splendens Korth. in Kederl. Kruidk. 

Arch. 3:384 (1654); Boerlage Ivoorders, Ic. Bogor 4:59-60 f 

t.96 (1901).

Licania anaelesi.a Blusie, Melanges Bot. (1855); 

Hasskl. in ?lora 41:256 (1858) nom illegit.

Irichocarya spler^ (Korth.) i;iq. f Fl. Ind. 

4at. 1O>8 (1855).

ChryaobaJ Uortli. > niq. loc. cxt. 

in eyn.
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_______ _ ___ _ _ >. f., ;-'l. Brit.

2:310 (1 ' •

•Joe comelia nitida ' '?., f.; *iidl, in Journ. 

As. Soc. Jtr, Branch 72*183 (1920).

Parinarl AiliPPinensiQ Jlmer, Lsnfl. Philiop. 

3ot. 10. • (1939) nora. nuu.

'•ions l;;alay Peninsula, Borneo, 

I ' '--«3ia f Philippine?5 .

In an important paper Merrill (^•ni.pp. Jourtu ""el. 

10:307 (1915)) cLves ,^ood reasons 

and ^narium nitiduifi as synonyms of _ ^ 

species of ^n,^elesxa arc accoun'&^vi xor as follows.

racemosa i

215 (1891) ( Diamenia racemosa iorth, in Hederl. Kruidk, 

Arch, 3-: ~>5)*) * Parastemon tirop' . j-d.)

of ^ot. 61,

(1923). «

(7) Reasons for transferring $&. to

are given under the ^eiius Qhr yBOPalanua » i'he norsenclature 

of the species is complicated and it has not yf»t been 

possible to decide which would be the legitimate specific 

epithet under Licania . Until further type-specimens have 

been seen the new combination will not be made.

Alt ^h the author is not yet in a position to revise 

Licania at the species level, he thinks that the folio' 

list of excluded species is complete, or almost so.

Speciea exclusae

=- - -Xe~ aubl^ticujia jjlum«, i-.us. bot. - , u, 2:92 

m Acioa ^uianensis aubl.
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Lie Letiana (Blume) 1 , ; I. 3uyane ?ranc. 
2:23 (1952; = .cioa guianensis Aubl.

Licania bal- • s ~ ^uillaumin in Bull, ^,oc. Jot, j ranee 
67:346 (1921) = :i^: .a ^eronto^ea (^chlecht.) Prance.

Koquilea bractgpsa (Benth.) '.alp. , ,.'iep. 2 (1643) =
ia- bracteosa -VL.th.

canomensig rlart., Nov. Cfen. et 3 p. 2 : 80. 1. 166
(1827) = Jouepia canoraensis (lart.) Benth.

i.oqullea chryeocalyx Toe pp. i. ^ndl. f 2iov. Jen. et : p. 
3:75.^.286 (1645) = Qouepia chrysocalgx (?oepp. £ ,ndl.) 
Benth. ex Hook, f .

coinoea ( Benth.} .alp., ..tep. 2:6 (1843) »
Qoue pia bracteosa 5enth.

Koquilea couepia teud., Horn. ed. 2, 2:159 (1349) = 
Couepia ^uianensis Aubl,

Licania celativenia Jtandl. in rXibl. oield I-.ub. t-at. 
Hist., Chicago, Bot. ^er. , 17:254 (1937) » j/antanec cupularis 
Huber.

Licania dicimenia 31ume, I-elangee Bot. (1S55); Hasskl. 
in Flora 41 :256 (1856) nom illegit. = Parastemon urophyllus 
(A. DC.) A. I/O.

i oquilea eliti ^alp., lep. 2:6 (1843) (= &• uiti) » 
Coue pia uiti (lart. & ^ucc.j Benth.

Licania ^erQnto^aea ,>chiecht, in ,ngl. Jahrb. 40, 
Beibl. 92:25 (1906) « Hun^a jgeronto^aea (-chlecht.) Prance.

Konuilea ^landulosa (Kiq. ) -alp., Ann. 2:463 (1852) = 
a tglandulosa Kiq.

I4oqullea ^rejidi flora i;art. 5, Zucc. in Abhandl. ,kad. 
. 1:388 (1852) ** Gouepia ^randiflora (I -art. £. i,ucc.) 

Benth.

Kocsuilea inae quails Poepp. ex /ritsch in Annal. Katurh. 
Hofmua. V,ien 5: 12 (1890) (given eolely as a synonym from the 
Poeppig herbarium) = Oouepia aKazonica i'ritsch,

Hoquilea kuntheroia i.art. ^ ^ucc. in Abhandl. Akad. 
Kvinch. 1:390 ( 1832 ) = ' Jouepia kuntheana (Kart. &. /ucc.) Benth

Licania lifouana Laniker in '/ierteljahrschr. l>at. J-es. 
76 : 1 66 (1931 ) » Hun^a lifouana (i>aniker) Prance.

iXoquilea multiflora (Benth.) v.alp., Aep. 2:7 (1S43) « 
.Gouepia multiflora Benth.

MociUilQa paraensis Mart. 1 '::ucc. in Abh. Akad, launch. 
1:320 (1632) = youepia parae'nsis (l\art. & .,ucc.) Benth,

iXoquilea parilla (L»C.) ^>teud., JOIB. ed. 2, 2:159. 
(1S41J a Couepia parillo 1C.

^icania rhamnoides u-uillauc. in Bull, oc. Sot, France 
67:346 (1921) « HunKa^Fhamnoides (Suillauin. ) Prance.
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i.oquilea r " ^arb. AOdr. f Hort. -'lumin 18935165 
(1895), parte = wjuepia rufa (Barb.) ..ucke r>arte = rarinari 
montana (Lubl.) * ——————

fcoquilea steudgllana (Mq.) vslp. t .Ann. 2:463 (1852)
1 eteuueliana ! iq. = a. cpfi;nata (-.teud.) r'ritsch.

i ..art. & oucc. in /.bh. - kad. launch. 1:. ., 
(1832) « ^a uitl (l art. 6, ,ucc.) Benth.
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Plate XXXII.- LICANIA PLATYPUS (Hemsl.)Fritsch 
flower and petal



c

Plate XXXIII.- LICA1TIA SCLEROPHYLLA (.Mart.ex Hook.r. ;*Titsch 
riower



•foe*) T^sd'a f(oex) 
(sn_wivso39) viwon -'AIXXX
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B

Plate XXXV.- LICANIA SPLENDEftS (Korth. )Pranee 
A,flower (x50j; B,flower-bud (z20); G,petal (x20).
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. in Kotizbl. , , 7:484 (1-, 

Lei, • . 7 (1937).

dmall to medium-sized tre«s with polygamous andro- 

dioecious flowers ± 2 mni. long. Leaves usually glabrous 

on both surfaces when mature, tomentose on undersurface 

when young, usually with 2 ^xuzius on petiole; you: 

petiole with long silky hairs. 3rao_te small, membranaceous 

Inflorescence of many-flowered terminal panicles, 

a»ce ' 1.8 small, flattened, turbinate, interior pubescent, 

exterior with short grey t omen turn; calyx-lc 5t acute. 

Petals absent. Stajnens 20, forming a complete circle; 

filaments glabrous, very short, included. Ovary inserted 

near the base of the receptacle, absent in male flowers but 

represented by a slight swelling, carpel unilocular; 

ovules two. Style basal} stigma shortly 3-lobed. Fruit 

a medium-sized dry drupe, epicarp warted, we socarp thin 

soft; endocarp hard, thin, with granular exterior, not 

easily detached from uesocarp, interior hairy; without 

special mechanism allowing seedling escape. germination 

hypogeal, first leaves alternate with lower surface 

sparsely tomentose, (Plate ).

Distribution; widespread in West Africa from ierra 

Leone to Gabon.

Type species; JL. elaeosperma
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_.-..,£,—*vic genus is widespr^, in the 

'. of west Africa, where its s trans­ 

ported by water i ., m.e. in 

clearly era of t.' 

aeeukCf but is nearest • ^ ir * 'n
the ziry'l.ro—3 to?? filmic -f 1 Ave»-v" ^I^-M-,-, «i « • -^^

the )le f ,h lo
Uhese hairs r ,ss t
spider * s threads.

by its wood structure for the arrangement 01
and pare. li it from Licania L
other ." the ::" I-G, II-A)

elaeosperiaa i ildbr. im ^otizbl, Bot. "
Berl. 7:4S"5 (1921); Burnner in Kotizbl. Bot. aart. Berl. 
b:1t>8 (1924).

type specimens; ^HU^L-^ 2761, 1^o^, 4-ioeria inot 
seen; Euckstadt 170, Cameroons (not seen); oenker 1629, 
Gaaeroons, fl. (I.;H;P)j __.„_„__! 7730, Oameroons, f 1 . (K).

i, ^m£ ^labnur auct. non Oliv, ; riutch. & 
, ?l. w. frop. .fr. 1(ii>;p3/ ki^^t// pro parte quoad 
299 tantum. 

1/istribution: -3
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Plate XXXVI.- APROLICA1TIA ELAEOSPERMA Milder. 
A,male flower (x30j; B,hermaphrodite flower (x30j.



4.

JX. lie in Ann. >c. Jit- 1. ^r. 2, * 08 (1842/1 ; 

^e c, i.oorders, xc. ^ogor 4:o1-2 (1901); ;>errill & 

Perry in Journ. Arn. Arb. 21:197 (1940).

Idemenia Korth. in Eederl. l'ruidk. . 3: '588 (1854). 

Trichocarya Kip.. Fl. Ind. it. 1(1)i357 (1H55) pro 

parte quoad 1?. racemosa tan tun.

Licania sensu 31ume, M^lan^es Hot. (1655); Has ski, 

in Flora 41 :256 (185P) rro r>arte ouo?id L. dieffienia tan turn.

Trees or shrubs with polygf or herma­ 

phrodite flowers + 2 mm. lon^*. Leaves glabrous on both 

surfaces, usually with two -rl^nds ft thr base of the lamina, 

_- J^L iiniall, linear^oblon./, membr , ^ .i or >-•••. oence 

of axillary racemes. iieceptaQle r.a^.li, shallowly cup- 

shaped or sauoer-shaped, interior pubescent, exterior 

glabrous or pubescent; calyx-looo?5! s. nninted. retals 5* 

___ - 2-5 (w.ien 2 there a re 3 starrinodes opposite the 

pair of F- is) glabrous, included. Ovary inserted near 

the base of the receptacle, carpel uiiilocular; ovules ?, 

Stvlf pubescent at base; stigma 3-lobed, 1 lobe often 

much siLaller than the others or obscure, the other two 

Luxe y distinct. r^ruit. a s^all hard drupe; icarp 

Bssooth, interior glaorous; enaocarp thin, iiaiu, oony, 

smooth, with two lateral plate*3 w^-ir»v break away during 

germination and allow the seedlings to escape. 

(Plates X * I).

nl attribution; from the Ivalay Peninsula to Mew Ouinea.

• :,;peu L B- _ e: P. urc lus (.\.DC.) A.^C.



135

I.otes - (1) In much of the literature, this genus 

is distinguished from others by the two stamens and the 

polygaiao-dioecious flowers. Merrill & Perry loc. cit. in 

describing ?. versteeghii. whic^ has neither of these 

characters, placed it in Parac ___ hesitation. They 

oade the correct decision. Their doubts about possible 

confusion between Parastamon ana ^n^ex • _ oved in 

the light of the greater amount of herbarium material, 

which now exists. Parastemon is distinct from Licania 

(An/elesia) splendens in many features:- '.9 racemose 

inflorescence, the oasal style, the lohea ^i » the fewer 

stamens and the fruit which has two plates on the endocarp 

a a glabrous interior. Parastemon is in fact a distinct 

genus, which is not easily confused with any other ;i;enus 

of the Chrysobalanaceae.

(2) fciquel united the s»ecies Diemenia racemosa and 

Angeles ia splendens to form the illegiti as

, uotli ^oerl&a© ^^ ̂ oorders loc. cit., and

Mtrrill (in Philipp. Journ. Sci. 1w«>w< \ui?jj give reasons 

for uniting jiemenia ra.Q.0»oga. with Parastemon (uhe former 

auv had seen the type spec .s concerned) and Korthals 

incorrectly described Diemenia ee having 10 stnaens and a 

two seeded fruit, otherwise his description is accurate.

!• ^arasteiaon urophyllua (A.UC.) A. DC, in ^nn. ^ci. Irt, 

oeY. 2, 18:208 (1842).

lypg.; >allich 2309, Kalay Peninsula, fl. (3r ).

.Jmbelia urophylla L <vall., Cat. n.2309 (1830) 

nom. nud.] A. no. in Trans. ^inn. ^oc. Lond. 17:131 (1537).

£i __ : _ _____ _.rth. in .. . ^1. hruidk. 

Arch. >; ;>4).

iriciiocarya ract-.



1 r-3 /} 
JO

Licania diamenia 31ume, flanges Hot. (1855); 

Hasskl. in ^lora 41:256 (1858) nom. illegit.

rarastecion spicatus *widley in Journ. aoy. ;~s. 

,,oc. otr, Branch 75:29 (1917) n. nov.

distribution; Nicobars, y, Indonesia, oarawak, 

Borneo, rhilippines,

The only differences between P. spicatus and P. uro- 

phyllus that itidley mentions r 9 former is a shrub 

with sessile flowers. uo^ever, soise I'onas of ^.. urophyllus 

may have extremely short pedicels and most sessile flowered 

individuals &ay be small trees, There appears to be 

insufficient reason for maintaining P» epicatue as a species 

r.derson, however, (personal communication; says T;uat, in 

Sarawak the sessile flowered plant Vi *« « Distinctive bark 

and has a distinct ecology. further work may show that it 

is worth recognising as a subspecies.

This apeoies is here referred to as _£, urophyllus . not 

— • urophyllum which hae more generally b^ a^ used. This is 

in accordance with the International Jode of Botanical

clature, Article 75 rec ion 75A.

verateeghii Merrill * r*^y in Journ. Arn.

;'o. 21i197 (1940).

£:;. ' '4, Indonesian Kew Guinea.

distribution; New 3uiner " tern I " asia 

(Sanglhe and falaud lelaods).



Plate XXXVII.- PARASTEMOK UROPHYLLUS (A.DC.)A.DC. 
A,flower (x40j; B,flower (x25j; C,petal (x25j.



Plate XXXVIII.- PARASTEMON VERSTEEGHII Merrill & Perry 

A,flower (x25); B,flower (x25); C 5 petal (x25).



137

5. ______ *

ex Juss., Sen.: 340 (1789), Balllon in .idansonia 

81200 (1668).

_ f ___ ̂ seii3u Jrake, . , adag. 1s 30 (1886).

•ill trees or shrubs with hermaphrodite flowers 2-3 

HUB. lon^. Leaves glabrous on both surfaces. Petiole a 

e£landular. Bracts and bracteoles eome. ^h a few

. I&flpregcenqa a ; c distinctive raceme. 

Receptacle turbinate, " rous at - I ;berulous 

or glabrous outside, mouth filled with a conspicuous mass 

of woolly white hair; calyx-lobers 5» roi or acute. 

Petals 5» minute, caducous , inserted at ciouth of receptacle. 

8-15, only sli^iitily exserted beyond celyx-lobes,

forming a complete or partial circle. c-vary inserted ± 

midway up th^ rfice^ts,cle , woolly j camel unilocularj 

ovules 2. 3tyle t, glabrous, si -tly 3-lobed 

a Sioall nearly ary tri arupe, epi smooth,

hairy inside, endocarp ^..vuun, .itj.^, ^uny, with two lateral 

plates which break away o-.sily on >-prrin*tior. _._ _llow the 

seedling to escape. (i-late ... >»

'itribution; Jonfined to Madagascar, i, 

and Reunion.

lea; . borbonica Lam.

lotes - <1) A. number of early workers state that

is closely related to uirtella. In fact the only

genus it is at all closely related to is rar. 

most striKxn^ aii'ierence between J- 

concerns tne dehisusiiy« ox wu«
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diagnostic character is found in the position of the 

ovary. In _. ____ la it is inserted about haj.f-way up 

the receptacle-tube ai s disc-tissue to it. 

ihis condition is only * \ in two species of Hjrtella. 

In all others the ovary is inserted at the mouth of the 

recs~vfcricle. A multitude of smaller characters contribute 

to the totally different aspects of the two

(2) In Oran^eria and Paras temon the endocarp dehisces 

on ^e ion by means of two I . lateral plates. The 

only other genus in the family \ shows this feature is 

ji_._ ^''315 which difisrio in wuner xruiu Gjo&rciCuers, and 

indeed, in nearly all other respects. It has not been 

possible to studv the germination of 3rangeria and £< ___ -

but the structure of the e -p suge, that as in 

it is epi^eal. ia ^eneral facies

Paras temon. a re similar. The fruits „_ Paras temon are not 

not tri-jonouf and are glabrous i , a. In . _ . atemoii there 

are only 2-5 ans and the ovr .s insertco at the base 

of the receptacle; its §»

(3) i'here are only two st s in C^ _____ . illon 

(1868), questioned wliather thay belong to t ; e same genus. 

-••ay are similar in all issportant respects.

1. rrsngeria borb' ' * ., . 3:21 (19 Oct. 1789). 

Type s Qommerson s.n., Reunion (P-LA,,, not seen).

_____ ia bi_ ____ . ees, ?y-;lop 16:n.2 

(1811).

••s and * ion.

Kote. Early collectors frequently stated that this 

apecies was plentiful.
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2. Granger ia porosa Boiv. ex Baill. in Adansonia 8:200 

(1868).

; 582 (P);

genrilK 354, Madagascar (P); 507 fr. (P); Boivin 221C, 

c c ir ( P ) .

made __ lens is 0* . ,iann, ':.ert.

Plant, i/ ,ag.;15 (1881).

Hirtella poroBa (Boiv. ex .caiJU; ^raxe. aisc. 

. Kadag. 1:30 (1886).

p-e ci.es exclusa

" "• xa noi . ex A,aiv i,. ^ucc. in ADA. " ^

KOnch 1:378 (1830) in syn. * Hirtella qiliata ;!art. a ,ucc



Plate XXXIX.- GRMGKRIA FOROSA Boiv.ex Baill. 
A,flower (x50); B,petal (x30J.
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oner ex (Juillaum. in Ann. "

2:91 (1911) in syn. pub

auct.

I.

r. ; sent-u Gtaillaira • ,

. f • in v

,. -; 4,2 „..

.61 . : 1

.'rutices • -1 

c inearir 

parvi in paniculus

.^r C i g

lobi 5 acuti . .ricati. Petals 5,

ils ir ^ vel

vel

vibua in r

tosa.

tis;

i" .__Ji 5-9 •

f is filifor.

w ouuiincxi ia ^i; ia-..iii; nunur: -7 ps.rva ii u

opposite; anther^^- -r,r-Tn/-« r n-^ifi^T'e. Qvaritiai

CElycis tubi insertum extus denst- erui -loculare,

locolis uni-ovolatiu^. otylue larin fili is ut

videtur sicipiex revere e stylis j connatis format ' te 

truncate, breviter 3-lobo. Fructus dru;ac^^ 1 vel ° local- 

arie extus i?:-evic» intur denee pilosus, sndoc&r^'io dirro 

extus l&eve lon^itv liter in partibus 4-6

ui; generis: ides ( Ouillaum • > *TC

Shrubs or treep. vith hermr-T>hrodit,e flownrs 4-

-ous or with a woolly



141
etoicata visible at A 25 magnification. Bracts -M
br&cteoles. snail f m 

terminal o^ axillary panicles. ^ 
,rtly ;o:. out , hairy

^* small

lobes 5f acute. , 

lobes. . 5-9 » incl 
towards one side of the 

at?ir:inodes opposite to them

, iry

.

not .. ,

>rt, grouped
j.^ ana, witn 3-7 II, 

Ovarf up

ear. iloculnr
1 ovule in each loculus. 

3 lobed, b&ce hairy. r

_ truncate but distinctly 
a snail f2 drupe, bilocular

or often with one loculu^ •"' 
dark coloured; endocarp hard, thin, bnr T/ vtt 
face, interior very /, with 4-6 longltu 
weakness which allow th© seedling to

,00 1>

3 of

ace

Papua,

- (1) In 1907 ~uiu_c:oht*r

from Aev Caledonia. x'he bole- -,, ., rnic is
now destroyed and no other type-r: - w ~n trr.c^' 
so that ius identity is doubtful. The type-^, iption 
mentions a receptacle-tube densely lined wit; a hairs so th: t 
in all probability the plant belong w 3hrysobsu.^ucc 

all the Known Jhrysobalanaceae from Eew Caledonia are 
of :iun;;a one . . ;t it to belong to

.-t in the description.*«re it not i.or one discor

says that ovary c;- .into foxu0xc
of
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In the absence of material it would be ui. 

this species to _ _*.

to tr 31"

(2) ..... ~-!F5cies now grth 

ori tinally dewcr. in *

r in Hunga were

In 1906 wChlechter described 
Caledonia end 13 year* ir.*** 

licanias also 

is distinct, the other L. ^

' .P. On the • 

published two new sped?

my opinion the*e are also synonyr 

c 'ed both hir s

there is no evidence that he ac

Baker described

different

of

-rent

other

almost identical flowers and si 

clearly belongs with them, 

cribed Licania

Islands 6 k second 

now undescribed.

.J. though e

of riun^ca _.. .

lly in 1931,

^,pua he-

chlechter's

but

n

In

.Ult

t: -I

(3) Despite the conflicting vlev

there is no doubt th^t »11 th 

the same * ,

authors

e?- belon :" t- -ether in

.» bilocular ovary

no important c 1^ •- with . It is, however, quite 

closely related to, though in my opinion aistiiict iroai, 

Mcania, Huryga diff^^^ from i'-"--5-~- in having a bilocular 

ovary inserted h^lf-way to two-thirds of the way up 

the receptacie-tuue ; . . -..:. j;roupeu to 

of th-» rioT^jr. it differs of
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known to me in its very large n a. ,.lt
diffc-™nces ar< r appreciable the statistical analysis 

is clearly distinct fro* T *r>D^.

species wen to i in _ __ ji a 
be that most ^enere in the family would 

amalgamated •

1, .3 (Cruillamt.

I'ype 

13, fl. (P) s.n. f fr. (

fr. U); 3549* i'l. (• : 

40, u;;

67 : 34

led on in,

z);

a rhaiunoidgs

rseille 2 (9):1

*?1Q

. ex

nov. 

' fl.

]. •-:. "-ft.

in .^nn. i 

alano

460, *e* „

Licania geronto^ea 
40, Jeibl. 9:25 (

coL:b, nov.

. f •

nov

Bak. f.

, in

(7.9. 1921 ; f & w.
Distribution: New Caledonia.

. (P);
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Hunxa lifouana (Daniker) .ice, comb, ziov.

..^1± : .jL.^k:~£JI ' Ity . 1.. 
Ljcania lx. _ ^aniker in /iert. 

76:1^ (1931).

Loyalty islands.

4.t Hunga ge^^-a (Bak. f .. ) Prancti, COICD. nov. 
; ^ or beg 257, Papu^ ^ , ,.

: 13 (1923).

Distribution; Papua.

. Of Bot. 61

Arbor 15

sp. nov.

i-c.:ais rar;ui
folia coriacea oblongo-lanceolat^

breviter

adpresse, pubsrula, petiol 

caducae. Floras in panicuLLfc.6 axill 
breviter fulvo-tomentosas ^^^
acu 

fulvo-t

;0E0 Calyci£

teretibus *

. lata),
~p infra 

-ilae pfi-rv^e, 

terminal

<._ Cl.

:_- x, ..ulatus breviter 

oructus, lobis 5

;ra (praeter

" ?^a 8,

., intus pilis

triangularibus pubescentiLun. -^ 
Eargines ciliolatae^ quam sepala br@viora. jt 
unila. xio, haud ©xs@rta; staminodiia 3-5 staciinibua 
opposite. "^up ad medium calycis tub! insertion, 
pubescens, biloculare loculis 1-ovul^tis, ovulis 
Stylus basalts t filacienta asquanb, . i pii 
truncato. /ructi mihi ignoti.

~ *•• . LIBa isle. .,.,-— L«J, Brass
(A-, ., K, iSO.j
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Uhie gp*.^«e is distinct from all other species of

Hunga in t : in the sr

r . 33ed indiimt, of the ' .

H. lp es of

Hury^ oj far recorded outside the £u.^aonia

islands, and they unquestionably i

as the JSew Caledonian species. j.. ^__ ^_ hr.^ -. ore c-

tly FC -ate curve and

f ro i -face*

H. ^^ -Ifoil- ^ probably aiof?t closel^ *. ^. lifouana

froru i it s t in . v _d

indumentum, in the 1 re b ith

a rust-colourea ae, *obe ' .t sr \ary

nerves on both B

swollen petioles.



F

Plate XL.- HUNGA GERuNTOG-EA (Schlecht. )Prance
A,flowering "branch (x.L); B,flov/er (x.20); C,ovary (x.25); 
D,petal (x.2C)i E,inflorescence (x.2); F,fruit
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7.

Aubl. 9 i'l. Hiian. 1:519, t.221 (1775); 3enth. in .;ook. 

Journ. Sot. 2:215 (1840); Hook. f. in Lart., .'l. ,,ru.:. 

U(2):40-49 (1667).

Acia ; chreb. , *en. ?1. 2:456 (1791), pro p&rte, quoad 

:'.ubl. tan turn,

Ghrysobalanus auct. non L., Ochott in Spreng. 

4 App:407 (1827) pro parte $uoad ^J. ovalifolius et £. 

.macrophyllus teintuzn.

Pie rapine a i\rruda ex Kocter, ilrav.:499 (1616) pro parte
aquo/i P. rufa uarituic.

Presl., Spirn. 3ot.:193 (1649) pro parte quoad

£• polyandra tantui;:.

Loquilea auct. non Aubl.; l-iart. f Nov. >en. et -^p. 

2:80 (1827) pro parte exol. K. ffl3lanens_i8 et ^qio.a ^uianensis

Hirtella Beneu auct. viz. rl. polyandra I;unth. , 

ii« cJodec&iidra (Koc. d. oess^) ex 1/C., ^. cO^iaia gteud.

Parinari sensu auct. viz. ^. cr, ^ >leag. f 

i» hostmannii Pritsch, P. pilosa atandl.

Trees or shrubs with hermaphrodite flowers 7-40 mm. 

long. Leaf-und e r surf ace with a woolly arachnoid "momentum 

or glabrous. Petioles with 2 glands or eglandular. Bracts 

^^ frracteoleg eglandular, usually not enclosing youag 

flowers in small groups. Inflorescence of axillary or 

terminal panicles or racemes. Receptacle cylindrical- 

tar,'inate but with much varif-.tion in shape and size, hollow, 

usually .glabrous or very rarely hairy inside at the base; 

tomentor.e or glabrous outside; calyx-lobes often reflexed, 

acute or rounded. stamens 14-100 (rarely to 300 and as few 

&s 10 in a ©ingle species, ^j, oo- iara ) . far
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often in a complete circle, less frequently grouped 

towards one side of the receptacle in which ce.se there 

are usually a few starrinodes as well; filaments usually 

twisted around eacn other pnd forming a tangled mass. 

Ov^ry of 1 (2-3) carpels, inserted laterally at the mouth 

of the receptacle, carpels unilocular. Fruit, a hard or 

fleshy drupe, with a verrucose, smooth or hairy epicarp; 

endocarp hard and roughish, with a characteristically gran­ 

ular exterior, on germination oreaxir%' up in an irregular 

manner. .termination hypogeal, first leaves alternate. 

(Plates XII, XLI1).

Distribution; widespread in Central and ..outh merica, 

and the Vest Indies.

i'ype species; Couepia ^uianensis Aubl.

Ifotes - (1 ) xhi? study has not resulted in any changes 

to the circumscription of Couepia as currently understood. 

Because of this, and because of t>ie large number of species 

in the genus, detailed work has not been done at the species- 

level. \.ork already done indicates that some of the species 

listed below may be synonyms.

(2) Couepig ia closely related to Hirtella* Pheir 

relationships are discussed under the latter genus.

1. Couepia ^uianensia Aubl., PI. Juian. 1:519, t.2^1



jyjpe ; sublet s.n., French Chiiana, fr. Oil.).

..^ illd., ^p. I J1. 3(1):717 (1-500).

Benoist in 3ull. l;:us, diet. ;-;at

Paris ^^:596 (1923) synon. nov,

2» surinamensis Xleinh. in "ir*c. 2rev. Bot. 

Mrferl. 22; 390 (1925) synon. nov.

l/istributioni French >uiana, uriname.

2, Couepia bracteosa Benth. in Hook., Journ. of Bot. 2:215 

(1640).

I'ypa; ^cho^bur^k 4bp, iiritieh Juiana, fl. (K; Jk;.

Distribution; British Ouiana, Brazil.

3* Oouepia cane EC ens (uleason) Prance, comb. nov. 

frype, ; ^ate 870, Venezuela, fl. (K).

Parinari caneacens Oleason in 3ull. ^orr. Bot. 

01. 6313.70 (1951).

.Distribution; Venezuela.

examination of the type shows that this species has 

several characters that exclude it from Parinari . The 13 

stamens are exserted, the inside of the receptacle is glab­ 

rous, the ovary i8 unilocular, the bracts do not enclose the 

flowers in small groups and the leaves do not have stomatal 

cavities, but rather, the tomentum characteristic of Ctoue pia . 

tfleason himself, in the type description, pointed out the 

anomalous position of this species within rarinari on account 

of the staminal number. It fits perfectly into J 

where it is now placed.



149

4. Couepia canomensig (Mart.) Benth. er Hnok. f. in art., 

n. Bras. 14(2):42 (1867).

1'ype; .. artius s.n., Brazil-Par^, et. (K;

Koqullea can- ^ .-art., i^ov. ren. et Jp.

2:80 (1827).

Hirtella c^ -,m . __r msis (.;viart.; ..T5rr*n^., yf?t. 4; 

Cur. ?ost:341 (1827).

Parinari ^ilosa otandl. in Publ. Meld l-.us. t<at. 

•iist., Chicago, Bot. .-x-. 17:259 (1937) ^ynon. nov. 

distribution; Jrasil, British lulana, Peru. 

This species has usually b© cited as n£. canqiaensis M 

Benth. but lienthaur. did not publish the combination.

5« vQuepia caryophylloidee Benoist in Bull. Pus. Hist, f-'at. 

Paris 28s253 (1922).

Type specimens; Aachenhei^ ^-econd -,eries 274, French 

Guiana, st. (E; -i-y; Jhird Series 11, French lulana, fl. (?)

Distribution; French Guiana, uriname.

^« Souepia cataractae ^ucke in ,srquiv. ^erv. Plorest., 

de Janeiro 1(1):31 (1939).

J?yp*_ gpeciniens: Duck8 H.A.P.P. 163B8, 

fl, K; H.J.Li,it. 1^136 (not seen).

Distribution:

?• kOuepia chry so calyx (Poepp. & ;,ndl.) Benth. ex Hook* f. 

inKart., PI. bras. 14(2):42 (1867).

j'ype; Poeppij.; 2177, Brazil, Paynae, fl. (P).

Koquilea chrysocalyx Poepp. & Zndl., !5ov. Jen. 

^>p. 1:75 (1827).

: .^r^zil, -varu, ^cur.dor.



150
B. jouepia oo&iiata (oteud.) /ritsch in .ouri. "- turh. 
Hof rnus . i. ien 4 « 60 (1 oby ) .

: .Postman 795 » uriname, fl. (K).

Hirtella oo^iata ^teud. in nor- -'"'"^l (1843). 
ouepia fiteudeliana l-.iq., wtirt>. ;urin. .el.: 28

(1850).

froguilea steudeliana ^alp., nn. 2:463 (1&51-52) 
Parinari hOBtmannii ^ritsch in ..•jui. *.tiu. *iofmus. 

v,ien 5:13 (1890).

Lietrlbution; British ruiana, jurinaiae.

» vouepia oomgsa iienth» in Hook., Journ. of Bot. 2:215 (1840). 
£ype; ochonibur^k 28, British Guiana, fl. (K; BM). 
Distribution: British G-uiana.

0* vQuepia cJahl-gyenll .^tandl. in rubl. /ield hus. >lat. Hist., 
Chicago, liot. ^r. 17:249 (1937).

Type: jahJL^ren 966, Brazil Piauhy, (/, holo, not seen).
Distribution: Brazil.

Souepia divaricata iu^ :..n ix>l. * rar^ 6:75 (1910). 
;|ype; Kuber .,....,.,. 2030, Brasil-iusazonas inot seen), 
yistribut ion: Brazil.

dodecandra (Koc. 6 oeesd ex DC.) Hems!, in Hook., 
Ic. ?1. 27, 6.2620 (1901).

i*ype: i ocino ^ oesse tabula 302 (original drawing, not 
lost). j?racin.-, tabula 302 in A.L.P.1-. de -Jandolie,

I/ese. 31. I^ex. (
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Hirtella dodec___ .•;?,& ^esee ex 

Prodr. 2:5?9 (182-5).

tribution; i-.e-xico, British

13. jQuepis di ___ er in Bol. A .us. Ĵaxd 5:271 (1

8536, Brazil- ;mas f fl, (P).

Distribution: :razil.

14« vOuepia elata Ducke in -rquiv. Inst, Siol. Veg. -iio de 

Janeiro 2:35 (1935).

Typei Jucke .l.J.-;,u, 25001, Brazil-Amaasonas, fl.

I ?).
istribution: Brazil.

15. Cpuepia eriantha ^pruce ex Hook. f. 1^ **art, , ,. „* ras. 

H(2)s45 (1667).

1'ype S7-;:3oi, ruce 313 and 1138, B 

fl. (K; OXr/.

Distribution: Brazil.

^» Cpuepia excel se Ducks in Arch. Jard. uo't. .iio d@ Janeiro 

5:116 (1930).

fl. (?; K).

is tribution: Brazil.

Couepia exflexa ?anshawe & fragulre in Bull. Terr. 3ot. 

I. 75«376 (1943).
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lype specimens; ____we 722 (F.D. 3458), Briti 

fl. (£Y f holo not seen; i , i&o); 7?2a (i<'.i>. 3456), 

Britisn auiar ?, fr. (NY not seen;

jistribution: British Guiana.

18. «£ ' -i f ormpsana ~aub. in ":.. Jahrb. 21:429 (1896). 

Type: TJle 2881, ^razil <not seen). 

Distribution: Brazil.

Couepia ^landulosa i;iq., witirp. -urin. Del,: 1B50; 

Type: Ho_etman 859, ..uriname, fl. (K| BM). 

Distribution: » uriname, British luiana.

20. Couepia .^lauces.cens. spruce ex Hook. f. in Kart., il'l. 

Bras. 14(2):49 (1867).

Type; ."uce 1752, Brazil-Jlmazonas, fl. (K; OXP- Fi; P).

I)i8tribution:

a Pilger in I.otizbl. 3ot, !3-art. Berlin
8:537

type: aiaziou 18217, Brazil-itio die Janeiro, fl. (K| P). 
Mstrrlbution: Brazil.

22, Jouepia _ "lora (..art. & ;,ucc.) BentU. ex Hook.f. in 

^lart., Fl. Brae. 14(2) :46 (1867).

: Kartiug -*,n. t Braail-Soyaz , fl. (F)*

grandiflora I "art. £: iucc. in Abh, Akad.
I'.dnch. 1:388 (1932).

: ^rr sil .



Io3

23 • Couepia ant ha dtandl. in .eld I us. 

Hiet., CM ?r., 17:249 (1937).

Ifrpe: :rukoff 7252, Brazil-:* aazonas, fl. (?, ii 

not seen; ) Y not seen; BE; K).

Distribution; ..*azil f British Guiana.

24• Oouepja irr 4 -^ '-ritsoh in ^.iu... ..turh. /i-jfmus. .-.ien 

5«11 (1890).

Type: ________at 3209, Brasil-Bahia, fl. (?).

Distribution: Brazil.

25. Couepia krukovii ^tsndl. in Publ. r'ield Kus. tat. Hist. f 

Chicago, Sot. -r. 17;250 (1937).

fype sp- • . <ans; jurokoff 6208, i*raail-/-iuisoiia3, fl. 

(F, holo nou seen; KY not seen; 3.i; K); 6007, Brazil- 

v,sonas f st. (IT not se©n| ,Y not seen; r,. t ;

Distribution: Brazil.

pia latifolia ^tandl. in Publ. Field fcus. ITat.

Chicago, Bot. ^r. 17:251 (1937).

Xype: !•' rukoff. 6005, Braail-Amaaonr. r. f fr. (J, holo not 

seen; $Y not seen; Bli;

Distribution: .

pia lep.t ' ^~ :hva Benth. @x Hook. f. in ..art., .Fl.

Brae. U(2):44 (1867).

IXES. 8 Spruce 1536, Brazil-Ama zon*s, fl. (CXF: K: PJ K).

Distribution; r



28. CPU la Pilfer in liotisbl. Bot. >art. 

rlin 6:141 (1914).

"~'~* !Zl£ 86541 Srazil-Amazonas, fl. (K). 

Distribution: Brazil.

29• CQU9P"' ?oph;""' >ruce ex Hook. t. in ?art., ?1. 

Bras. 14(2)i41 (1867).

Type; spruce 4049, Peru, fl. (OXF).

Couepia speciosa Pilfer in iiot. Jahrb. 37:539 

(1906).

Distribution: i-eru, brazil.

Couepia nagnolifolia Benth. ex Mook. f. in kart., jl.

. 14(2):43 (1b67).

Type; Jpruce 1414, Hr?,zil-A.r.nr.onas t fl. (rx?; K; P). 

distribution: Brazil.

31. Qouepia ^iartiana nook, f. in r.art., ?1. Iras. 14(2):47 

(1667).

Type specireng: .'.agtiujs s.n., 3razil-Piauhy, fr. (r.); 

aardner 1283, Brazil-riauhy f fr. (I ).

Distribution: Brazil.

gtiflora Benth. in Hook. Journ. of Bot. 2:215
(1840).

?ype : ochpgibur^k 112. Br. J-uiana, fl. (OIQ1 ; K; BK). 

I)istribution; British Guiana, Brazil.
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3% Couepia ciyrtifolia Benth. ex ..^/*., i . xii i.<*ri*., . ±. 
Brae. 14(2):44 (1G67).

1. . ..JL2££- — ; -i--..** we 174, 3rai.il-.>'aria, : J.to . ..^onas 
fl. v*>; 2262 fl. (k; iO; .'2, fl. (:a); .a^ot 262, ?r. 
Ouiana (not seen).

Distribution: Brazil, British 'J

34• s^oue-da ooovata juci'.e in ^rciiiv* inst. oiol, Veg* Hio d@ 
Janeiro 2:35 (1935).

Type i :ke H.J.B.ru 24 495, Brazil-Amazonas, fl. ^,
Distribution:

35. ____i ovalifolia (Schott) Benth, in Hook,, Journ, of 
3ot. 2;216 (1^40;.

Type; ocriott s.n., Brazil, fl. (h).

Qvalifolius ^cuoit in
3yat. 4, /pp.: 406 (1627).

Coue^ia hypoleuca Kiq, in Linnaea 19:438 (1847). 
pistritasion: 3ras il.

36, Qouepia ^____jje Ctandl. in Tropical uoods 44:22 (1935), 
*ype: I,,/. ^^ 279 (Yaiu 24041;, Panama (^ not seen), 
Distribution; i-anama.

(i;art, & ^ucc.) jjenth, in Hook, Journ.
Bot. 2;21b (1840J.

^~^£ ^<1- --i® *.artius> s.n., Brasil-Pard, fl,
Mpquilea paraensie i¥.,art. a ^,ucc. in Abli. .Jsad. 

^unch. 1;390 (1632).

Distribution: Brazil, Venezuela, Teru.
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3&«• Cou^"••*"' "-~aguariensie Hassler in Fedde Repert. Fov. 

Sp. 7:375 (1909).

__..: i___j£ 1379, Par^ . ./, fl. (K). 

ribution; P* May.

39. Oouepia parillo T>c., ivr^. ?»^6 (1825).

Types yentenat s.n. f French Juiana (G- not seen). 

?ibution* French Juiana.

40• Couepia pauciflora Kuber in Bol. I-.us. Par4 5s"372

..J. ! ^ucke 8630, Brazil-Amazonas (not seen). 

Distribution! British Ouiana, Brazil.

41- Couepia platycalyx ^uatrec. in f'ieldiana, 3ot. 27:66

Iy pe ; CUE t re oases y Arbelaeg 533^ » ^uxu^uia, (f not seen) 

Distribution.

42 .• 22i' - ""''". poly and re. (Kunth) 4ios0 in U.o. i ept. .-.^rio 

. Nat. Herb. 5:196 (1«^Q^

KL.— .-il * Bpnpl? -.n., Mexico (not seen)

Iiirtella j^olyandra Kunth, Nov. len. et ^ip. 6:246 
(1823).

Koquilea kunthiana, iJirt. & i.ucc. in &bh. /.kad. 

(1830).

kunthiana (l^lart. & I^ucc.) Benth. in ;ook.,

. of Bot. 2:216 (1840).

(Kunth) Presl, 3pir,. bot.:193

in .Jan. Laturh. rlofmus.



,ien 5:12 (1890).

vistribvt •..:•••• : > .iica, A exico, Guatemala,

43 • Jouepia racemes a Senth. ex Hook. f. in I art., VI, 3ras. 

H(2)i43 (1867).

. Type sgecr T: oruc® 1776. jirazil-ARiaz •• , fl* 

(OX? | ?; K); 2322 Brar*"1 maaonas, ^,. 'r. • • •}.

oalophleii Stn.nfil. in Ptibl. 'v ield. F

Hat. Hist., Chicnjo, Bot. ?r., 17:249 (1937), -- \^.'.s in 

Arquiv. Jerv. Floreet. U1):29 (1939). 

Distribution: Brazil*

44. Qouepia reflexa Ducke in Arch. Jard. riot. ,io de Janeiro 

5:118 (1930).

ry^er : I)ucke F.J. . 19 757, Brazil-Aisaj&onas, fl. (K; P).

Distribution; 11.

45. Couepia robusta Huber in 3ol. Kus. ?ar^ 6i76 (191C).

:?ype; .i.'S. fciodriKues K.A.t-^.'J. 9651, BrasilWiinazonao, 

fl. (P; K).

Distribution: I.

46. Couepia rufa Ducke in Arch, i:us. ?ac. :lio de Janeiro 

22:66 (1919).

£yp_e: '-^- H.A.^.7. 3575, Brazil-Pemambuco, fl. (?j 3

Plera^ina ruf^ Arruda vjamara in Koster, i'rav.: 

499 (1816).

i. ruff I ^sa tiodrigues, Hort. 

pro parte.

• *
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47- j£ViU-li* ttil 7ri: in Ann. -rh. . 

5:13 (1690).

V -tt s.n., Brazil (not r-c-ua).

Chry 3 obalanua macrophyllus Jchott in Sprengel, 

oyst. 4, ipp.J 407 (1827).

Distribution: 11.

48 • Couepia gpicata ';^k« in Arohiv. Inst. 3iol. 

de c' -TO 2;36 (1933;.

Type: . j> il.J.r, . 25 00?, il-Amaaonas, fl. (Kj ?).

49, vouepia atey . .__ 

252 (1952).

Type ; Steyermark 60025 f Venezuela 

IT, ieo not seer; } . .

v:uela.

.-.ire in fieldiana, Bot. 28(2):

t/1? : not seen;

50. yQuepia etipularis Ducke in Archiv. Inst. Biol. Veg. 

Hlo de Janeiro 4:3 (193&)«

•yype; 3uckt K.J.ii.Jci. -•""•" il-^masonas fl. (E; P).

distribution: Braail.

51. Joue:oia mth. ex Hook. f. in Kart., rl. Bras,
14(2)s46 (1867).

£2££ : -^rruce 1423, arazil-Aatazonas , fl. (or?; Kj ?),

^. aimaonica Fritsch in Anru . aturh. Hofmus. 
«ien 5:2 (1

via tri but ion: Brazil, ieru.



52. ~ suberoea rilger in Notizbl. itot. --M.--I. Berlin

5 3.

45

pe :

504,

11.

3681,

Distribution: Brasil.

£• in Kart. f Tl. Bras. 14(2):

54. Oouepia iia d:197

Type : >Schultes 826c, -olombia (?, holo not seen).

.u; Ooloabia,

55. Qouepia uiti rt. ucc./ ^«#nth. ex Hook, f . in

Fart. . 14(2}:47 (1867).

artlua a.n.

ui x< i

1:390 (1832).

^.w tributioni

, fl. (i- /.

. o. ..ucc. in Abh. jJcsd.

56. ^ ^ ulei Pil& . *a »»ra. -,ut. ?er. Brand. 47:149 (1550) 

Type; Ule 5547, Braail-Amazonns, fl. (K). 

JJietribution: 5ra2.il, *- e r u.

57. Oouopia vl"17 "": ^anshawe & Kaguire in Bull. Porr. 3ot. 

Ql. 75:378

Been;
£ 24762, British Ouiana, fl. (in, holo not



. 2975, i-eru (?, holo not seen) 
« Peru*

exc
** • j«

tr.j



Plate XLI.- COUEPIA HABRA1ITHA Standl.
A,flower (xlO); B,ovary and style (xlO); C,ovary (x!5); 
D,petal (xlO).



B

Plate XLII.- COUEPIA CHRYSOCALYX (Poepp.& Endl.)Benth . ex Hook.f 
A,flower (x6); B,petal (x5); C,anther (xlOj.
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Linn. LHort. Cliff.: 17 (1737)], -P. ?!.: 34 (1753);

tfen. :. ed. 5:20 (1754); Dum., Anal. ..-;:n.: 40 ('

L M uirtelli-A" j; -C., A-roa. 2:528 (1825); ^uccarini in i art.

a-. ^ucc. in . bh, ,\kad. Munch. 1:373-380 (1832;;

in i-'lora 15 (2), Beibl.: 7P-7° (

Jausea Scop., Introd. n. 928 (1777).

Cosisibuena auia i. Pav., i'rodp. ;•!. Peru: 10, t.2 (1794); 

Cosmibuena auia c: i;av. of Fl. Peru 3:3 U'/b^-lbU^; . 

Ihelyra i'hou., C/en. !;ov. Kadag. : 21 (1806). 

Brya /ell., j'l. jflum. : 147 (1625), 4, t.1 (U-27; rion 

Brya Browne.

ophenieta iiaf in. t i>ylva -i'ellur.: 91 (1^3^;. 

.nafin., torn cit,: 90.

i'rees or shrubs with hermaphrodite flowers 4-8 mm, 

long. Leaf -undersurf ace glabrous or hirsute or with a 

few appresstd haira, sometimes with two large bulbous 

myrmecophilous inflations at the base of the lamina. 

Petioles eglandular. Brae. ts_a_nd br ac t eoles commonly with 

many stalked to a few sessile glands, lese often eglandular, 

not enclosing th« youn^ flowers in small groups. Inflor­ 

escence of racemee or panicles, the latter usually racemi- 

form. Receptacle caicpanulate, ahort or rather elongate to 

narrowly cylindrical, usually gibbous, hollow, usually 

glabrous inside at the case, hairy or glabrous outside; 

calyx-lobes 5§ rounded or ncute, often re flexed.

3-6 (very rarely up to 10) inserted towards the ab axial rim 

of the receptacle, occupying from one third to two thirds of 

the perimeter, far exserted; sta&inouea Imderfcea c ite 

the stamens, short free. Ovary inserted laterally at the
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<th of, 0- " " cle, c 1 

unilocula-, .vuisa 2. tyle filiform, far exserted. 
gruit "leshy drupe, often ,~T^<—--^ -,-. -^hape, epicarp 
Eir.ooth or r th * dense ru?t-coloured tomentuin; 
endocarp thin, hard not granular with a smooth, but 
f' 9lled surface, hairy inside, with 4-7 longitudinal 
lines of weakness which allow th> oe-aiin,: to < pe. 
Germination hypogen , f^-r^t. i -.-^r-w «*n-«*»nate. (Plates 

II, XU7),

Pype apeciee; Hirtella %merico.na !•., Sp. PI.: 34 \1753).
ivype i a specimen in cover rer"rvr<*rt,ir! - page 17 of 

the Hortus clifforti;nus in the Clifford Herbarium, fl. ).

ntributlor?: >:ide?nrs^d in

and the ' ies, end Kith 3 species in r^aBt :.frica and

• ~ (1) The majority of earlier workers starting
with ..uolet, wrongly interpreted H. amerl _ L., and much 
material which should be referred to :i, r osa lam,, we,s 
confused with it, v ^r an explanation of this see .andwith 
in Few Bull. 1°31:376 (1931). H. molliooma Funth., 
H* gauternalenala -Jtandl. and Central American material 
previously wronjly named H, ^landulosa ipren^. are conspecific 
with tri.je j. airericana L. Brazilian irtaterial of H. " " 
including the trr?e. ±& « dlrtinct epeciee.

(?) The etatistical woric confirms that r^tj-^iibtipula as
distinot
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is c ' " • 

leaves only '" ies outside the * Tew .orld, two in 

Jlfriec nd o * - -~«car.

pv.n-ro are rly 100 American species. Many of t 

cover in * the v • il ran#e of t 

exa 1 •, but it has not b^en ible to study trier ^ 

In view of this, arid *he facx tuai E;I<; circ " * ion of 

Hirtella has not been altered in +*•**• ?tudy, details of 

F.-* species are not iven belov.

(3) £he statistical work shows that Hirt •- "* "• - r»nd Oouepia 

are as closely related to each oth^r j?«? are any tvr> ~p>r.«rn 

within thp family, alt ill se :le. are 

separated by one flir tic "a number of 

differential characters one of vhich is almost diagnostic. 

(The ter^B diagr«"*-!r» ->r^ ^i-^^pr-^rti-*1 rr*» ueed ^. ->»- cense 

of Vhite, 196^ ? -. 75.; 'He :ic c cter i© 

that of the fruit fj \ out by ;-;uccarlni (ie32;. 

the endocarp is thick er^d hard with a granular

exterior. It break** « n sily ir> r>n articular pattern. In 

Hirtella the endocarp is thin and bony. It does not readily 

fracture as? ir but instead opens by splitting 1 

tudinally along the lines of weakness occupied ty v 

strands. Nearly all previous works separate these two 

genera entirely by the number of fertile st 3, fhis 

feature is almost dia,^nostic but there is a slight ov p. 

*v c • •-•'•• - - " ' : rtella have from 3-8 fertile st 3 but 

in H. — — 4 j ^--« -• - f H. e.^^^ — '"" and j[. floribur?da there are 

7*9 fertile r + - ens pr-.-1 very rarely in occasional flowers 

there may be 10. c of __. . __ ve more 

15 fertile F ^s, the majority ha.ve a considt 

number, but in £. dode " , £. a ' and £• 1 ~
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the n^ " be leso v^on 1". In £, • — " 

especial*1 " * 4 <« <?o"«»on to find flowers with only 10 

fertile ^tpr/?!?*!. T' thrift rel?it»4 pnociep. however, 

peso iQ'jja in all other respects including the fr 

and altv -re all ori 11 y described in the 

genus Hlrtella they are beet pxaced in Jr- • ' . n 

additional feature of the stam1^»T -<*-n^-r.r.rvfc «* ^nat r"»e?n he 

mentioned as n differential character. In moat s r -3 

of filaments? are twisted and form at »d L 

around each other. I'his is never so in ...irtella.

Other differential features nre now ;siv©n. In both 

genera a siaall proportior of the soecies have glabrous 

leaves but, when hairs are present thev are of a different 

type in the two genera. In Qouepi^ (see -late XXVI I-D) 

the leaf-under surf ace has r* dense woolly arachnoid tomentusi 

which is very distinctive. In tiirtella (see Plate XXVII-0) 

the hoirs are never dense \re ntiff and appressed form­ 

ing a strigose tomentuin or often there are just t\ few 

oppressed hairs alon /; th" ""condary nerves reticulations. 

About 60 per cant of the species of liirtella have -tlandulsr 

bracts p^nd oracteoles. Xhe&e do not occur at all in Cj 

*n Hlrtella the flower? are 4-8 m» long and the receptacle 

is not usually elongated in the way that it is in ^

bn.se is most oft^n gibbous a feature vhich d. o<^f? not 

occur in Couepja. In Couepia the receptacle is 7-40 mm. 

long.

ihe extremes of the two genera are very different. 

Dhoae species that are anomalous for one character are 

invariably typical for the other© so that if all characters 

are considered their ^lacing p-- its no difficulty.
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1» jjirtella ^ ill. ex Leness,, ."'1. I til. 

Colon, -rang.: 874 (1386),

Type: uupe tit - x'houar s s.n., Madagascar, fl. (' ' 

i'hir srprsifjn known only from Madagascar is closely 

related to the African jl. Zanzibarica. Baillon (" 

£ives good reasons for merging xhelyra i'houars, which *• 

published without a specific name, with jilrtella. its 

type was made the type of H, thouarsiena «./ ^anessan.

?• nirtella Zanzibar ica Oliv. in dook., Ic. i'l. 12i 

t. 1193 (1876); Brenan in irop. v.oods 66:5 (1946). 

Jype ; Kirk e.n., i^afia. lei., fl.. fr. (K). 

Acioa 0;:tM T'nl. in 13ot. Jahrb.

t, 12 (1901).

Distribution; Kenya, Tanganyika, « ana i bar, S'yasaland,

me^aoarpa ... :>ruhao in Kew Bull. 1957:231 (1957)

rype ; Drummond & Hemsley 2614, Tanganyika, fr. (K). 

istribution; confined to Pan^anyika.

Species exclusae

Hirtellst apetaln ^. Key. in Kov. Act. 
Caes." , .' ,,r. 21:803 (1625) * I 

. hey.; rritsch.

i|. :weolen3ie (il,4. Fr.) '>reenway in Lew Bull. 1928:
(19 -•- .:-a. " " ^ (it.H. i'r.)

. bu^ --• t~* *lld.) Brenan in Trop. Voods 86:4 (1946)

~A» _ . .- j., ... 4. Cur. 
(1827) « - ._^_ i _ ̂_. __ a (rart.) Jenth. ex . .
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)
ntsen.

S» cor*rauana v ".).«. Jhev. in 3ull. lus. ilist. Nat. 
rarifi, • ~, 3M~-t * '

. (Kildbr. , . Ildbr. ev .
r. 2, 3:193 (1931 J =

•:• ,. r*- 2x529 (1825)
pia a.. . ..-ir^. (i-;oo. & Less£ ex

, in i.

., tcrr, cit.: 1°P a^nistipula 
fleuryane ( , ^.)

a- f.rut.icu Hauman In Bull. Jard. 3ot. 3rux. 21:162
»]"''•" " ' ' ' ' .Ti.

h. ^iaberrima (;:,n?;l. ! . Chev. torn, cit.: 195 = 
ila |r^i

torn, clt.: 175 
katai j.3 v*^uia&n/ ..y. i.endes.

H. mon 1" " '^ Hauman y torn, cit.; 160 = ^a^nistipula rnontana 
(Hatar- ^ • . f-

j:} / t. 5s 274 
. ex .toeic em ^chult.) Kuntze.

c Poir., Jncyc., 
Icacina eer ^' " • A. <h: c; r.

a Kunth., Nov. aen. et iip 
.; . adra (Kunth) -lose.

(Boiv. ex Baill.) Dr^ike, Hist. 1-1. 
1:30 TI ill.

./ . Chev., tor. cit.s 195 »

r.anVn-M i^xigl.) A. Ohev. 9 torn. Cit.: 195"



Plate XLIII.-KIRTELLA G-LAKDULOSA Spreng. 
A,flower (xlOj; B,ovary and style (x!5); C,ovary (x20); 
V, petal (xlO); E, "bud and bracteoles (x!5).



u

Plate XLIV.- HIRTELLA PAlxlCULATA dw.

A,flower (x20); B,ovary and style (x!3);C,ovary (x20j; 
D,petal (x20j; E,~bracteoles and glands (x20J.
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9.

Bngl. in Bot. Jahrb. 6 (1 ; !., a in Bull. 

Jard. Bot. ~ix. 21:173 (1951); t.<'. am in Kew Bull. 

1957OO (1957), in PI. xrop. j, Afr. ae: L/J> U 

^irtella eensu A. Ghev. in Bull. Kut.. , -1st. ^r-t.

<4r. °- ^:19? (1931); s^rmr: _oc. ci _ ^o

a. Afr .turn.

Paring!" ' ;u £i»a« Fries in ?edd@ ^t. 12:540 

(1913) pro parte quoaa £. 'cantuia; iseniia 

rellegr. in Bull. hus. fiist. Kat. raris 26:349 (1920), torn. 

cit. 29:267 (1923); se; a. in Bot. Jahro. 46:139-142 

(1912) pro parte quoad .?. ^t ii and P. ve d;v-j t 

Farinari sensu Aubrev. & ^ellegr. in ^ot. ^yat. od. 

Humbert, 14:58 (195^, ^ ^»-te quoad £.. ti83er8.ntii tan turn;

, ,-,ubr^v. i?l. /orest. Jdte d'lv. 1:153 (1936) oro oarte 

quoad P. fleuryana tantum; saneu --a torn, cit.: 189 

(1951) pro r»p-te ^ •' ij . t^ r " ' turn.

, ehrubs or suff rut ices with her rodite flowers, 

5-2? ami. Ion/-. Leaf -undersur i a ce glabrous or with a few 

etrigose, rust-coloure 3 v 'iirs f never wit^ « dense tomentum. 

©glandular. ti pules large and persistent in some

species only. vts and bracteoles occasionally with a few 

sessile glands. Inflorescence usually of panicles, rarely 

of racemes. Receptacle cf characteristic Qhape, gibbous, 

ventricose or obliquely cainpanulate, hairy or glabrous inside; 

ealyx-lobes acute, usually t . fertile st ^ 5-9, 

included or slightly exserted, arcuate "•", d tovarti.s ^ 

side of receptacle; staniinodes insert <?a opposite the st- , 

free or united to form a short comb or "r elevated tongue. 

inserted at the month of the receptacle; carpels
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unilocular (bilocular in r.. tossmannii)* '-tyle slightly 

exserted, _+ arcuate. Fruit a fleshy drupe, epicarp with 

a dense rusty toraentum (smooth and glabrous in K. fleuryans.), 

endocarp hairy inside, usually soft and consisting of a few 

fibres only, and breaking up in no special way on germination; 

hrrd and smooth in ±. tessmannii. Serin ins, t ion hypogeal, 

first leaves opposite. (Plp.tes XT.V, XLVI).

Distribution; Africa with most species in Cameroun, 

Gabon and the Congo.

Type Species; k. conrauana

Motes - (1) Kagnistipula was first described in 1905 

by Kn^ler who did not compare it with any other genus of

Chrysobalanaceae but said that it was unique in having large,
•*

foliaceous "intrapetiolar" stipules, an obliquely cainpanulate 

ventricose receptacle and the staminodes united to form a 

comb-f" >d structure. Between 1905 and 1921 four more 

species vere described by Angler, Je kildeman and iviildbraed, 

but only one of these M. glaberrima Engl. has pereistent 

stipules and they are small. The others (K. butayei De ^ild 

U» gapinii De ivild. and M. cupheiflora Mldbr.j have small 

caducous stipules.

In 1913 R.B. Fries described Parinarium banj^weolense 

which is now included in Ma^nistipula. He drew attention 

to its unilocular ovary and pointed out that his new species 

was unique in H?TiJiarl. in this respect. In 1928 G-reenway 

transferred P. tr~ "eolense to Hirtella without comment and 

described a new species, H. e/ylandulosa. Another African

#
The stipules are in fact laterally inserted.
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_ na) ?r in 

1951. iii the sarce paper Chev' r tr " - 
origin-«L uww ;:pecie3 o" •"• •-•*-•'••»—-'• auu $.. -^-•--> 

hildbr, and ^. sqpinli : -e -*"H. to Hjrtellr V.ut 

overl 'a other species of ._ _ ,_.,_a

(L* k1^-' - • ter sj by 
I • •! in 1946. 1-r. * " rev~'

placed in it fOV1" SV;AC ; .w-i JLii " flOtei-^ ixa :uuxc

completely united etsN-innd•••.;•?. ,iis line n-f senRfitioyj 

between _>iF»t' artifici e

of the species he left in Jjrtella must be placed next to 

some V* transferred, whether one splits or units^ uac 

genera. Ir> ^^r^otion with his revision for thr

tropical \fric & (1957) t ferred K. b^jvr • \-i 

and H. ;-t two ST 3 left in Hirtella oy n, 

to k " •— Istipula .

(2) At first sight £. conrauana and ^. .^enkeri with 

their lar^e persistent foliaceous stipules, less markedly

.>rphie receptacles and their longer, almost completely 

ui^teu sti. >dee w;.iich form a tongue-like structure appear 

to stand apart from ^. par^weo1 - and its allies which 

have small caducous stipules, markedly asymmetric receptacles 

and very short Btaciinodes not forming a •' le-like struc 

Other species, however, provide connecting links. M. 

jdaberrima has persistent stipule© combined with the 

U. kangweolensis type of flower and K. fleuryai.,. ^ 

£• euneatifolia lack stipules but have the H. conr- .. 

of flower.
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the t

x-vuc^wciole (not £ symmetric/, its includes

far «Tr;p>rta<3 • . _„_ ...._, style) ."*nr? its 'ich

as -3. rhe s

fore ffioat 1:T " r to »c c

part of thGir 1- 

present c'

It is • j to . ., ____ri

ced in d

je of its oilocular ovary, althou ' ' res few owner 

characters v 4 ' . ..L - « VA v, ^.^ was 

consistently _____ ___ s its 

biloc ovary it differs from in having a 

thick, hare otn ei: • It s to be oest treated 

as a

o t comb, nov*

Bot. ^rux. 21:188 (1951) pt*o parte quoad P. teasmannii tantum,

1. r. ^ .) j. 9, GOK*b» nov.

?1, , M /T "5.
••»-- — --'••» ^j.., ^ot. Jahrb. 46:139 

(1912).

____,11 i.__.__ 
J 3t. 7 (1923).
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Parinari nyan^ensis Pelle^r. in ^xell, Journ. 

of uo*. 1928 duppl. 1:161 (1928).

Distribution: Nigeria, Rio Muni, Cfabon, ,wxa->..

rlauman based his diagnosis of Parinari submenus 

Pelle srinie lla on .P. tc. nnii which he clearly regarded 

as an anomalous ;. jr of . .. *ie associated two

anomalous species with it, i^. cor., -w ' _ ata. anu 

i.« gardneri Hook. f. xhey have no in. portent feature? •*" 

coasffion vith P. tc. . -^nnii and are here pi - .o genus 

Duck® a.

jubgenug

2. ii- 

(1908).

.ild. ir.

Type epeoimenr. juta^e 1440, Con^o, 

e.n. (not seen) .

JL (Be . ) B 

B6;4 (1946).

Parinarium SSSSS^H 

Paris 26:3^7 (19?0).

tirserantii ?v .

5r, 2, 2:255

Humbert, Hot. ^yst. 14:5^ /•

l<istrisution; Ivory Cos-t,

illet

in ~rop. \oods

]: •• »ist.

"" r r . in

3. L .

1957: 23C (1957)

i'Jull

. .ihodesia, Fries 732 1 fl. (7, T'

n " ; -

780, ( iot seen): 7 r a, ; .an).

adde

'lla v



*

Kew Bull. 1926: 199 (1928).

Diatribution; Jongo, jL'aaganyika, ICyasaland, Northern 
jdeaia.

4. !> conrauana 3ngl. t Bot. Jahrb. 36s226 U^u!?>.
Type; Conrau 65* Jj-w^r^rr-, ^

Hirtells cor , , ;-v. in Jull. A\US. 
Hist. aat. varis ' 2, 3$194 (1331).

Distributions ^sneroans.

. ii,. £L . . . -

(1951).

Le.;j?eeM>4 j^/u t .^UUULL, fl. 
ibution: ^s. & on.

6. M. .cupheiflora Idldbr. in 1.0^1'—1, rt. -<erlin 
8:57 (1921U

Type: hlldbreed P307, Caraeroun, st. fr\

c or. ex .. 

in Bull. Mus. Hist. ^at. rarls j^r. 2, 3:195 (193D.

I)iQ t ri but ion; oierra Leone,

;i (Ureenvay) H«. . j-raham.

n i "u m 
• \ & I / •

e^landuloea Jreex^^ x-u i\ew ^ull. 1928: 
19S (1928),

• j ""• <""*''•* - *% t* Lj( V*l 1 'V U t^i wC • J ^ • • >I U A. «
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8. KJ, fleuryana (A. Chev. } Mauman in 3ull. Jard. Bot. .;rux.
21:175 (1.^0.

Type; Chevalier e.n., Ivory Coast, fl. (;').

fleuryana A. -)hf?v. ±r\ ^?1.1 . JMUB. ?-'.iet.

Kat. Par. rrfr. 2, 3:192 (1931).

gin^ (,.. r-,ev. ) -£v. , Jl. .'or

Gdte d'lvoire 1:153 (1936).

i/ietribution; Lioeria, Ivory Ooasw, abon

9. L* ^laberrima -ngl. in ^otisibl. rt. Jarlin 6:35 
(1913).

y pe ; ^ ., f

Kirjella e^laberriroa ( , _y. in Bull. 

I-tue. Hist. i.at. raris ^r. > f 3«194 (1931). 

Bis t r ibut i on : C oxaer oun .

10. i_. katanffeneir. v iauaan) ^.w, :8G in Jrab. Centr. Bot. 

Junt. Invest. Ultiv o. 1 :;> (1>o<:;.

r/pe; i.'uvi^neaud 139> Congo (Katanga), fl. (BR; FHQj.
Hirtella I____ , .man in bull. Jard. ,,ot. 

orux. 21: 179 (1951).

Distribution; Congo.

1 • £• montana (liausian) Prance, comb. nov.

jyj§: Me nelson 741, Jon^o (Kivu), fl. (bii). 
Hirtella montana Hauman in Bull. Jard. 

21:175 (1951).

distribution; Gon^o.



r/4
12, £i« pall id if lor a -n^l., Pflanzenw. fr. 3(1 ) *;Q5. (1915; •

aoin

Sistributiont Gameroun.

. is species has not yet &e@n described but the herbr.riurc

material of it indicates it is probaoly a species.

>• ii« sapinii L "eapin.. j

(1911).

s.n., Jon^o, fl,

a aping,

.list. Nat. Paris Je*r. ., , >?19p (

14. ^ , loc. cit.

?ype : ^ 41 U,

istribution: n -ola.

. Jard.

v.io.a.> . -,nev. in .jail. , as.

« zenkeri

i'ypei

. loc. cit.

2469 V --ameroun, fl.

aenkera

istribution:

?; ^ 

. in

16, aagniBt. , sp. nov.

^.rbpr vel fruuexr , rcJi^uliR juvenious glabrie aerate 

lanticellatis. .tipulae parvae, lineares, caducae, ^~j 

longae. ^'olia alterna, breviter petiolata, petiolo c. _, 

lon^o, . _j-ellipti, .-9 era. I _ "3-4 cm. lata, ^

ineapice acuninats 

rotuiidata, u^rinqua , 

subtus prodinentibue. r lores in race

:» o

o-^ paris

uxillares 3-1
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floroe, breviter pedunculatoe di iti, breviter c :

longi. 3racteae parvae, lineareo, 1.5 - J mi: ,

eglandulosae. Oalycis tu . oblioT.r- f (• *r.f . Icr 

argenteo- ^o-t. , intua jse v 

tosus, pilie longie clef lexis i inodia 

ai^putixCia, parte basali glabra, J.OUJL^ >>, .i 

2.5 can. longiB, pubescent ibiis. letala >, ..acidua, 

praeter marlines hirsutae, apice acuta, calycie lobos 

aequontia. Lna 5> unilater it is 2.5-3 
longls ; ^iabris, coinplanatis ad medium GO is z' ~dtis, 

antheris parvi® basifixis, staminodiis 6, liberibus stamin- 

ibus oopositis, pectinatim dispo^itis. Cvariunj ad faucssrr 

calycis tubi insertum dense pubescens, unilo -9, loculo 

^labro, ovulia 2 basalibua* ^ -,lis, i'ilamentis. 

aequane, j- arcuatus, baai pilo^u^. >_X-UUVJL inliii i.^noti.

v>abon - Ha at */?ounvd, LB /i?@Btu 5472 (P holotypue; 

isotypue ) .

Nearest to &. cupheiflora rdldor. but differs in having 

rather sparse silv^-x-^rey toBtentum, ^.urw rounuea ie?if base, 

the axillary and more crowded inflorescence, the flowers 

borne on short pedicels end the young br .?s being al 

glabrous. £here are also floral Bimilarities to K.

-ngl. but it differs in the ton^atose inflorescence,

the absence of glsnds on the bracts and bracteoles, the : „,; 

upper leaf -surf ace, and the very email stipules. The dis­ 

tinctive inflorescence differentiates it from any other 

species of i " ula.

bia

iugi yersicolor /,,,!., ..ot. J= , 142 (1911). 

(loc.

species as a i.agni8 1 i pula . j. nav i,; : ji.e &o fi 

additional information or specimens of -._



Plate XLV.- MAGNISTIPUIA BUTAYEI De Wild. 
A,flower (x23j; B,ovary and style (x20); C,ovary (x20); 
0,petal (x20j.



Plate XLVI.- MAGEISTIPUIA TE3SMAITNII (Engl. jPrance 
flower,ovary,and petal (all x25).
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Aubl., . t.

7:?23 ; 1. Jard. Bot.

(1 '

(1

parte quoad syn 

(1-52) *

±i; •• •»
/ • , ,,~ .^.y

'•j~ sj?jf n ^,.- " ' R•./.• . » v /

£ . cit. rte 

Acioa

,1 trees with herme.. ce flowers 12-40 

BSEI. Ion .

coloured

e^ ilar. ____ .. ... ^ndular or wi 

e- flo .e.

of branched or dicJaot r»es or

usuallv

tubular, -"• . ,. , ^ .nulate; hollow, ~,vrM .Mr

tose or i:-lobes 1 or

puberulous ii: j 10-6 -.

co i for r • ~ ' i f i: on rim

of u.i- receptacle; e u^j.nodes sometimes present, opposite the
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stamens. uvary inserted laterally at the mouth of the 

receptacle; carpels unilocular. jf'.ruit a hard or fleshy 

drupe, markedly tapered towards the- base or apex, epicarp 

often with rusty tonentuic, less often glabrous; mesocarp 

thin; endocarp usually hard, thin, with a rou^hish surface, 

hairy inside with no special mechanism allowing seedling 

escape. J-eruination hypo^eal, first leaves opposite 

(observed in African species). (Hate A^

Distribution; confined to «*est Africa and the Congo 

Basin except for 3 species in South America.

Type species; Acioa :guianensis Aubl.

Not eg - (1) -^cioa ^uianenais, the type of the ^enus, 

was described by uublet in 1775 and remained the only known 

American species until a few years ago. .JL1 subsequent 

workers up to the time of Baillon (1867) mistakenly united 

Acioa with i/ouepia or ^o guile a, but none of them saw the type 

specimen which is now in the British Museum. In their 

'Genera ^lantarum 1 (1865) Bentham and dooker cite Acioa as 

a synonym of Couepia. I'heir next genus, Griffonia, which 

was based on some specimens from West Africa in the Kew 

Herbarium, did not differ in essential characters from Aublet's 

original description of Acioa. In 1867 Baillon pointed out 

tkat ^riffonia of Benthain wa.s antedated by his own genus of 

that name in the Caesalpinioideae by a few days. Oliver (?!. 

•'. i>op. Afr. 2:371 (1871)) disputes this statement but Keay 

(iV*.'I.A. t ed. 2, 1:444) clearly shows that it is correct.

Baillon was the first to point out that }riffonia Benth. 

was the same as Acioa sublet, and described three African
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use _ ~ 

priority

All

A

Of

of
fro-

, and mistakenly

/er

two new

(2) Kagulre (loc. oit. a *c<

Amer

cussed their relate

genus

Both new specie*

IE? very closely
as i -""•'"'

><3 tO _.

w'.UJLJT J.-.J.J.W WIA ,%

••n sin Tie

JL wta.il A

-. in c- ~n r(

It differs fror • "l "! other species of Acioi-s 

ehallovlv cuT>-r -4 (not r .. lar) re

in h

pecte it r 

unknown it

ete

loa>

1 li .n other res-

/s its fruiu is still

^ecide whether it is be? ted

as an rnonal'vj.si Acioa or as a distinct

which the .

of

and 14 in

related
, the only other .-T??r.ftr^ In

ly fi; It differs f r

!.y in the rec cle and 

" is eloa^ate ana tuuojiitx- a 

-_has 15-65 (or ae few as 

il ) far-exserted s

are -d to form a structure.

:e f

str 'er "ore •'•" • 9f 

beyond the petals. They are fused for abouo 

in two species but never form trap-shaped struo^^ 3.



1/9

(4)

li

AQ.ii

.y>--g; s.ru,

.'.ola

-liana, fl.-b ).

. 1. 3s717 (1600).

i;Uiu«

,

fl. .

L:

.frican species

si* in Bot. Jaliru. .rujjjc

specJUiens; Larter 2183, 3. Nigeria, fl. (K)j . f~V"-~ r" —^

fl.

uar liv., 11. '^op. Afr. 2s373 (1871).

.. te«.

(1699).

;>inkl. -...jl. In xsot. Jahrb. 26
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Wild. 4 ~

r m .j / 4 ,•• rr--Afr. 2i

Distribution:

6. i-i. i- ~ "t. 

(1920).

^______jens: ^iiolloix 5^5, noyen con.Hjo, -fl. 

4209 fl.

7.

in liot 

- 362 f Gabon,

9» ^cioa :•_" - - Wild, in 

7:?13 (1920).

Type specimens; Ohevalie „ , oyen Congo, fl 

L 118, i-.oyen ,. , , . 

^ution; i-oyen Jon^o.



/.. 7:

11, , .; in 

--?st. Ultrar. 1:3

istribution:

12, / cioa dc* "' — - aixu. wou'* juu. ..i^

vre 743 » C ;t

irL-.. ^i ^e l ild. in Ann. »-*ue. 

dr. 5 t 2;^^ \

.., ,-ertii De Wild* in Bul. . .,_^ 

7:201 (i

2:254

i.- ^illetil "> r ild. in f .m . , w , . 

1s47 f ').

ila.

Acioa dichptoma ild. in 3ull. Jard. 3ot, "m?:.

181



*cloa dinklagel "-'ta&l. in 3ot. Jahro. 26:381 (1 C 99).

Type gpecimens;
'!•

2023, ±'1.

; .Liberia,

15. >;. 56,

1.

tf JL_V3l.' S CL.

Ultr;

JZ

2s371 (1871).

• y . i'rop.

16. Acloa hirsuta lid. in Bull. . 3ot.

3rux. 7

** •

17. 1932);

op • cit . iyq-t '. / •

Johns to

Id.

Brux. 7:1

.1.



18 9

19. ;.cioa ___is lierre ex De .vild. in Bull. T:rd. 

. 7:205 (1920).

1890, ^auon (P). 

; G-abon.

20* iceolata . in Jot. Jahrb. 2 ;,. 

Type; "•'-''-T-^ ^^^ f jarneroun ^1 no^ seen;. 

Mstributign:

u. in ^uii. oara. £>oc. ^ru&. 7s 209

(1920).

Type ; Lu,1a 38, Congo, fl.

A* ^o^swfcilori Oj in Bull., fius. : . . --t. 

z4r. 2,

Distribution; ,or -o, /oigola,

22. ^cioa raannix ^ . in o^. - j. 

Xypg; fAs^..^L -427, ^^^nando ?o, t.. . v }.

/riffonia mannii Cliv.. l e *.'ron. ,fr. 2:37? 

(1671).

.cioa pallesoftmp l>aill. in Adansonia 7s 224 (1667).

iV/pe; jrr:- "". ; 261, }.

>riffonla pallc-- - \3 (Baill.; ciiv., .1. jrc/. 

Afr. 2:372 (1871).

_^_ ^.on: eriR, . rcons, Jai^eroun, .tio luni, 
-j-abon.
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24• 4cioa parvifolia ,ngl, in 3ot. c ). 

Type: 'fzelius B.U., .ierra ~ecne ^noii seen). 

Distribution? sierra Leone*

in jjull. rux. 7s 21 2 

(1912).

420 fl.

26. hcioft r-. _ _ __ .,__ ild. in Boil. . ... 3rux. ?:?15 
(1920).

..x ' - tis 30, j, fl. iiv; Ji-.;;
Diestel 654, .-aeroone, fl. (K). 

_____ __ croons, K

. Jard . Sot. Brux. 4:80

(1914).

--ji s.n. f :cngo, fl, 

q J 0 o n^o . 

Known or^j ,, A w^ *jpe collection.

26. ACi;/ ' rifoli^ Jull. , . ris 

(1897).

i'ype ; ^iquej. 24, rench Guinea, fl. U/.

^. i _____ aii un-gl. in -at. v ..... 26:37°

tribution: -iea f -iei ., ^ibe

Ivory toast, .i
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29* aoloa s&eathmannli iJaill. in .... la 1

^ aan s.n., r»a Leone (not seen; 

n: .iierra Leone.

30. _—_ ____.11 .n^l. In Bot. rb

263, ^ameroons, fl.

31 • A ; o^iA ^a/. f. in Cat. raloot«s Nigerian Pi.

W O^U;.
jype; ralbot 1533, Nigeria, fl. (K; BH). 

Pigtribution: KrigeriE .

32. ir j - ^..-n^^ ^ ,sild> j^ Bull. Jard. Bot. 3rux. 

7«208 (1920).

l\ype; £ ho 11 on 794, *oyen Con;o, fl. (^ /. 

ibution: .oyen Congo.

53. ^cioa un^inii 0 /-ild. in bull, . »:. ._^a:<. 7:196 

(1920).

crype; Un«in £• Jinyth ;?6 f .-,i

; oierra leone,

• Acipa wh^tei " in wourn. .-. 27*97 (1 

A^PX; i Whytc s.n.. Liberia, fl. (K),

Aoioa stapfiana Le ^ild. In Bull. Jard. Bot. 

Brux. 7:204 (1920).

i_ ibution: Jit Leone, xioeria.



Hirtella z oaric

86

1902; =



B

CHv.

Plate XLVII.- ACIOA BELLAYANA Baill. 

A,flower (x3j; B,petal (x4); C,anthers (xlO)
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11 .

Aubl., PI. Cruian. 1:514 (1775); Hauraan in 3ull. Jard. 

Bot. iirux. 21:185 (1951) pro parte quoad sub^en. .luparinari 

tantum.

Parinarium Jus ®. . len.:342 (1789); .., Prodr. 2:526 

(1825) pro parte quoad ^ectio letrocarya et ^ectio Meocarya 

excl. P. general ease; 3enth. In Hook., Ni^er Fl.: 335 

(1649) pro parte quoad lectio Pe.trocarya tantum; Bluine, 

flange Bot. 2:10 (1855), Hasakl, in r'lora 16:254 (1858) pro 

parte quoad sub^en. ^uparinarium tantum; 0. Kuell. in l alp,, 

Ann. Sot. jyst. 4:644 (1857) pro parte quoad sectio 

guparinariuEi tantum; lliqusl., ^1. Ind. Sat. 1(1):353 (1853) 

pro parte quoaa subgen. Petrocarya tantum.

Jcop., Introd.: 217 (1777).

Petrocerya :>chreb., 'Jen. PI.: 245 (1789). 

BalantiuiG i}esv. in jam., Prod. -(1 1. Ind. Occ.: 34 (1825). 

Lepidocarpa Korth. in isederl. Kruidk. Arch. 3065 (1855); 

Mq>, Fl, Ind. 3at. 1(1):353 (1^55) as Lepidocarya (Sphalm. ).

or large trees or rarely suffruticose with herma­ 

phrodite flowers 4-7 (11) nun. lon,^. Leaf-under surf ace nearly 

always with stoipatal cavities filled with hairs, rarely 

glabrous. Petiole usually with 2 glands. Bracts and 

bracteoles eglandular, usually enclosing the young flowers 

in small groups. Inflorescence of much brancues panicles. 

Receptacle turbinate-caispanulate, slightly swollen to one side, 

hollow, usually hairy inside throughout, tomeritose outside; 

calyx-lobes 5» acute. 8te.rnens 6-8, included, .grouped on 

one side of the receptacle, ctaminodes inserted opposite to 

them. Ovary inserted laterally at the mouth of the receptacle, 

carpel bilocular. Fruit a fleshy drupe with verrucose epi- 

carp; endocarp hard, thick and with a rou^h fibrous surface
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with two basal plu^s or stoppers the detachment of which 

allows the seedlings to escape. J-ermination hypogeal, 

first leaves alternate (Hate XLVIII).

Distribution; pan-Propical.

Type gpeciee; P. c&cpestris Aubl.

Ivotes - (1) The ^reat majority of species of i >arinari 

sens, strict, share a number of distinctive characters which 

only occur sporadically elswehere in the family. :,early 

all species have stomtal cavities filled with hairs on the 

leaf-undersurface (elsewhere only known in a few species of 

Licania and in fleocarya and Bafodeya). U.1 species but one 

have the flower-buds enclosed in small groups by the bracts 

and bracteoles (elsewhere found only in 2 species of Couepia 

and 4 Bpp. of Licania which comprise subgenus Parinariopsis). 

All species have a verrucose epicarp and a rough fibrous 

endocarp of varying thickness with two basal plugs or stoppers 

which enable the seedlings to escape on ^errsination. The 

epicarp character is shared by a few species of Jouepia ard 

llcania and by Keocarya and Bafodeya. Only Neocarya has a 

similar endocarp. Those distinctive characters are rein­ 

forced by others, particularly of the flower, which, in 

combination, elsewhere in the family, are of the kind on which 

generic distinctions are based.

The statistical work shows that l--arinari sens, strict, 

is the most compact ^enus in the family and. the most distinct 

from all the others. Nevertheless its exact circumscription 

is a matter of judgement. Those species which share all 

the distinctive features mentioned above form an indivisible
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unit. xhere are about 40 of them and they occur through­ 

out the tropics (except for Central America). Despite 

the very vide range of ecological conditions they occupy, 

the differences between species, other than differences of 

life-form, are slight (v.hite, 1962, p. 97). Geographically 

widely separated species are often very similar.

In addition to this remarkably uniform ^roup there are 

two anomalous species, the placing of which raises important 

taxonomic issues. P. sericeo-ar^entea only differs from 

typical Parinari in having glabrous leaves. A closely 

related species, ?. canarioides. also has glabrous leaves 

and its flower-buds are not enclosed by the bracts. This 

species was used in t're statistical analysis (see Chapter 10). 

It is tempting to exclude these species from Parinari in 

order to preserve the latter*s purity end some taxonomiets 

would unquestionably do this. But if this were done 

innumerable anomalous species in the other genera would 

likewise have to be removed and a plethora of small new 

genera would result. rhese two species are GO close to 

Parinari in all other respects that their inclusion scarcely 

enlarges the variation of that genus.

However, havinj included these slightly anomalous 

species it is important to decide if other species somewhat 

more anomalous should also be included. ^eocarva differs 

from Parinari in a number of small floral characters (shape 

of receptacle which is glabrous at the base inside, more 

aumerous stamens, bracts not enclosing flowers, racemose 

inflorescence); there are also some slight differences in 

wood anatomy (Chapter 3)» It does, however, share the 

distinctive leaf-undersurface and fruit of Parinari. 

Bafodeva has fewer floral differences (receptacle-shape and 

flowwrs not enclosed by bracts) and has the Parinari-type of 

leaf-undersurface but a different fruit structure. :omewhat 

more diatinct is Luckea which is very similar to I'arinari
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in its floral structure and inflorescence, but differs in 

its leaf-undersurface and fruit structure. Qther genera 

show increasing degrees of divergence.

i'he situation is that the differences between larinari 

and Keocarva or between .Parinari and Bafode.va are ae great as 

those separating lon^-established geners in the group. If 

Safodeya and I-eocarya are united witn ^arlnari the process of 

lumping could not be stopped there and all members of the 

family would have to be amalgamated to form a single genus. 

A wise taxono&ist starting de novo could justifiably do this 

but for practical considerations it would be unthinkable now. 

Although many of the characters used to distinguish genera are 

individually slight it so happens that all species of all 

genera of the Hirtelleae recognized in this work differ from 

all other species in at least four such characters (three only 

3-n Bafodeya). and as the statistical work confirms, all the 

genera are discrete though closely related entities.

(2) Aublet based Parinari on two species, P. campestris 

i> goat ana. Hauman (1951) chose the former as the type 

of the genus because the figure and description of the latter 

are not quite accurate. furthermore the type material of 

£• Montana is mixed and is contaminated with £. rodolphii 

Hub. (Ducke, 1935).

(3) gerolia Aubl. (PI. Ouian. -upuo..; t (1775) is usually 

cited as a synonyrn of farinari. The name fferolia was first 

used by Barrere (^ssai ... France ^quin.:51 (1741)) who des­ 

cribed the use of its wood by the Jouth American Indians. 

Aublet*s type sheet of Ferolia is at the British i.useum and 

although it is sterile it is certainly not Parinari nor indeed 

any other ^enus of Chrysobalanaceae. The type of leaf-
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venation and the absence of stomatal cavities on the leaf- 

undersurface would exclude it from the Jouth American Parinari. 

Kuntze (clev. 'len. 1891) mistakenly transferred all species of 

Parinari known to him to ffero.lia.•

(4) host authors who have described species of Parinari 

have used Juisseau's latinized form + arinariuin. I consider 

the latter to be a mere orthographic variant of the former 

and so it is not in my opinion necessary to make new combin­ 

ations for all species described under the name Parinarium. as 

is done, for instance, oy jandy in ^ndrews, *••!. rl. .iii

. Sudan: 105 (1952).

1» j'arinari campestris Aubl,, j?l. Julan. 1:514, t. 206 (1775).

£ype: Aublet s.n., French i/uiana, fr. (JK).

Distribution: s est Indies, luiana, Brazil.

i'his species is recorded from Africa by Kleinhoonte (in 

rulle, PI. ouriname 2(1):426 (1939)) but i have seen no 

evidence that this is true.

20 Parinari montsjia Aubl., PI. J-uian. 1:514, t. 2C•! t (1775) 

pro parte; quoad fruct. excl. fol. et rarnul.; Huber in Bol. 

Kus. Pard. 6:77 (1910); jucke in .lev. iiot. Appl. 165:180 (1935).

Xype: Aublet s.n., French Juiana, fr. (only, excluding 

leaves), (BK).

Parinari pajura R. Ben. in Bull, fus. Hist. Aat. 

^arie 28:232 (1922).

Koquilea rufa B. ,iodr. Hort. ?lumin.: 165 (1895) 

pro parte quoad fruct. tantum.

Petrocarya aontana (Aubl.) Villd., Jp. PI. 2:287 

(1800).



Iarinari lucidl ^ otandl. in Lloydia 2:183
(1939).

distribution; Juianac, Brazil, Venezuela.
xhis species and related species are remarkable for the 

long -haired rusty indumentum of the young branches and 
inflorescence and for the long linear stipules.

3* Parinari i "Parinarima" 1 anagiensis nance in Joum, of 3ot. 
15;333 (1877).

Type; Pierre 339, :. Vietnam, fl. fr. UK; k).
rarinari L"Parinariurn"1 albida Graib in Few Bull. 

1912;152 (1912;.

Distribution; xnaj ^hina.

4. Parinari bicolor 1 err. in Philipp. Journ. Jci. bot. 10:309 
(1915).

i?ype; Iluzon. i-'or. Bur. 28022, Philippines, fl. (K). 
.distribution; ..ilippinea.
This species has large persistent stipules 

t iose of P. rnontana Aubl.

5» rarinari [ "Parinarium" i boivinii ,;>ritsch in jlnnal. Naturh. 
Hofmus. ivien 5; 14 (1690).

1'ype; Boivin s.n., Kadagascar.
distribution: I .ad agas car.

[ "Parinari urn" 1 borneensie r,err. in univ. Jalif.
. Bot. 15:93 (1929). 
?ype; .^liaer 27396, Borneo fl. (2*; . ). 
distribution; Borneo, Brunei.



7. Parinsri L "rarinarium"1 brachyetachya h. in -look. 

Joum. of -o-c. 2:213 (U?40).

i'ype; ochombur.gk 785, British Juiana, fl. ( ^ ,

jarinari i"Parinarium"1 amazonica I art. ex ^ook. f. 

in kart., Fl. Brae. 14(2):52 (1867) non. nud. in syn.

4rarinari excelsa auct. non abine; uLiv., ^1. 

Trop. Afr. 2:367 (1871); Kleinhoonte in rulle, Fl. urinate 

2(1):426 (1959); pro parte quond syn. iarinarium brachystachyun] 

tantum.

Kleinhoonte united £. brachystachya with the African 

£• excelsa. ihey are certainly closely related, but I con­ 

sider them to be specifically distinct.

8. Parinari L"Parinarium"1 brasiliensis (Gchott) Hook. f. in 

hart. j?l. x^ras. 14(2):51 (1667).

fype specimens: iohl s.n., 3razil-i;inas fl., (Bii); 

ochott s.n., Brazil-icio de Janeiro fl. (K).

Petrocarya braeiliensis ;.chott in preng. ^ysC. 4. 

App. 405 (1827).

distribution: Brazil.

9. Parinari oanarioides Kostenti., new t. ftrtt e r *i . ^1. 3:^ 

(1955).

Type; 1oatermans 7152, umatra, fl. (30 not seen; K).

Distribution: >umatra, Sorneo.

Parinari i "rarinariuro"! capensis /iarv. in Karv. & 3ond. f 

Jap. 2:597 (1894). 

I'ype specimene; ^eyher 537, ^out:i Africa st. (i. syn.); 

Burke 518, oouth nfrica, fl. (K. syn.).

Parinarium latifolium (Oliv.) yxell in Journ. of
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3ot. 66, ouppl. 1:160 (1928; (^. ~v. yar. 1- " 

uliv.,. ?1. i'rop. Afr. 2:369 (1671)).

Parinari [ "Parinarlum" 1 pumilum i'ildbr. in ..-ise. 

Ergebn. Deutsch. Zentr. Afr. ;xpd, 1910-11, 2:10 (1922) nom. nud. 

Distribution! dongo to oouth Africa.

11 • Parinari [ HParinariumH 1 cardiophylla m^Ve in /iToHiv, Tr» 

Biol. V*g. f iio de Janeiro 2:33 (1935).

spec" ;: i)ucke H.J.B.R. 24182, brazil- 'jnazonas ,

fl. (IIB not seen; I, ieo); n.J.B.H. 24183, fl. (K, para). 

Distribution: >r

12. Parinari [ "Parinarium" j chapelieri mill, in ^ 

9:148 (1869).

Xype: Chapelier s.n., Kadagascar, fl. (P).

ijistribution: t^ad agas car.

« larinari i HParin&riumt> 1 coru^ensis Lidr. in Kjoeb. Vidensk, 

Keddel. 1654:197 (1854).

Type specimens: ^» Jmith 67/366 (not seen/, ^ongo, 

52/295 (not seen).

Parinari I "Parinarium"] subcordata Oliv., ?1. rrop. 

Afr. 2:367 (1871).

jjistribution; French Guinea, sierra Leone, Ivory ^oast, 

Ohana, Togo, Dahomey, Nigeria, Ubangui-ohari, Cameroons,

[ "Parinarium" 1 c_ i'h. & H. Dur., 5yll. ^1.

189 (1909).

!fype speclinens; laurent s.n., Congo, fl. (BR); Camp 691» 

-ongo f fl. (BR).
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r.£:.rinari i ^arin^rium"] congoensia n.gl. in Jot.

Jahrb.. 26:377 (1899).

H. 3n. ex -vubrev., Contr. paleohist.

for§ts de 1'Afr. ^rop.s 92 (1949) nom. nud.

Jistribution: Congo.

2his species is re&arits, ale in this genus for the size of 

its flowers (up to 11 mm. long) and the glandular calyx-lobes* 

ivhe receptacle is elongate and the exterior is covered in a 

long rust coloured tomentum. i5he loaves and fruit are typical 
of ^arinari and it has bracts which enclose groups of flowers.

15. Parinari L "Parinarium" 1 cos tat a (Korth.) Blume, v-. 

3ot. 2:10 (1855); v. iMuell. in valp. f Ann. 3ot. ,-yst. 4s 644 
(1857)j Hasskl. in Flora 41 s 255 (1858). 

rype ? K.orthals, Sumatra (not seen).

lepidocarpa costata Korth. in Nederl. Kruidk. Arch. 

3:397 (1855).

Korth. toic cit,: 386 (1855).

Parinarj. [ "Parinariusi" 1 ovalie (Korth.) Blume ex 

Kiq. n. Ind. Bat. 1(1):353 (1855).

P. elineri Kerr. in Univ. Jalif . Publ. Bot. 15:92 
(1929).

Distribution: ; alay Penin. , Indonesia, Borneo.

2he specimens distributed under the type number of 

£• tlffieri represent two species. The sheets of £Lmer 20806 

at Kew and Munich belong to P. £ ta and they correspond to 

the original description. Klmer 20806 at the British Museum 

and Brussels belong* to Kostermansia myriandra (I:err.) Prance.

!£• Parinari ["Parinarium"1 curatellifolia Planch, ex Benth. 

in Hook. ;,i^er Fl.: "^ (1^-49).

?yp* specimens: Heudelot 362, Jenegal, fl. (O'ffi?; K);
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Vo^el 177, ierra Leone, fl, (I.).

: :: rj _Oa Oliv., Fl. , ; 71). 

£• L"£arin V'] •.... . ' . ;Sl. in Journ, of 

Bot. 54 3uppl. 2:13 (1916).

Distribution; ^enegal to Angola, outhern -ihod'esia, 

Mozambique.

i!he type of P. gariineri comes from the eychelles, 

where it was probably introduced.

17 • i-'arinari L "rarinarium" 1 ex ine in Jyans. Hort. ^cc. 

5:451 (1624).

Type : Don ft.n., jierra Leone, fl., fr. (K; lecto).

letrocarya excelaa (-jabine) ^teud. .uom. ed. 2. 

2:309 (1841) non Jack.

Parinari [ MParinariuiaH 1 hols til ngl. Pflanzenw. 

Ost.-Afr. C. :**. . 423 (1896).

£• L M .Parinariuis M 1 elliotii L. in Bot. Jahrb. 

26:377 (1899).

*.• L "Parinariuro : 1 whytei Bngl. torn, cit.; ><o OB99)

£• L "Parinarium" 1 tenuifolia .. .uev. , /^. Ut. 

Afr. trop. Franc. 5:225 (1909).

£• L ttParinarium H 1 ^ .nsia De ,,ild., 11. Bequaert 

50:289 (1931;.

P. L "Parinari um M 1 riparia -...,. /r. in i'edde iep. 

12*539 (1913).

£• L nParinarlum"] salicifolia ^ngl. in bh. Preuss. 

. «i8s.j 54 (1894) noin illegit. non (Presl) kiq.

. in ,iss. ^

Sentr. Afr. ixp«d. 1907-v8, 2s227 (1911).

Distribution: Juinea to - oiyika and Northern Rhodeeia, 

Mozambique.
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» Parinai-i • "Parin;^:; - • _ * 'J3& Varro. in Fjoeb. 

Yidensk. leddel. 1874:72 (1874).

Type specimens; Brazil-<io !e Janeiro glaziou 752 fl 

(P); 2128, , fl. (Bit; K; P).

distribution; 11.

19. Parinari L"Parinarium M 1 gyaoilis Kuhlm. in - n. on. 

sul--iner. Bot. 3J78 (1940).

I\ype i l.uhlin^nn 279 (ii.^.^.,t. 34160), 

ianto (not seen).

Distribution; Brazil.

I have not seen material of this species.

« Parinari L"Parinarium"1 helferi Hook. f», n. Brit. Ind.

2:311 (1879).

Xype; neli'er s.n.. 3urma t st. (K).

Parinari L M ] >arinarium tt 1 sumatrana aenb^ urz, : r or. 

fl. Brit, .juraa 1 ;433 (1877) non Benth.

distribution: Burma.

21. Farinari L "Parinariuis"] insulara A. -Irpy, Hot. U. . "ixpl. 

iixped. 1;408 (1854).

jCype; Herb. U.^. .uxpl* -.xped. s.n., ^ t fr. (K)«

Jist,ributlon; i?iji f 3amoa.

22 • ^arinari ["iarinarium"! laxiflora Ducke in /irch. Jard. Dot. 

de Janeiro 3:44 (1922).

Type specimens; yucji^ ^.o.^.^. 11051> Brazil-Amazonas, 

(K); 15244 fr. U). 

Distribution; Brazil, 3olivia.
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3.

Austral. 2

lype spec-* »••>+ *>: Liechart s.n., K. ierritor;? la 

(not seen); i'-.ueller.- s.n.. N. Territory .v-- , fl. ( /: 

MMillivrry. s.n., N. territory Av 51.

Distribution: >uinea, tralia.

24. ,"] .?•» -'I. Brit

Ind. 2:309 (1679).

Type spec'

seen); Kain^ay 62^,

^rinari

at. n. 75<?0 (1832). 

Distribution;

rxi 1 1th s.n., i-.alaj *si*xnsula ^ic

^.^ }?eninsula t fl. (:-;.

__ _____ H ] wal.lichia. ...... ..Br. in

.uy »eaiiisula f

25. P&rinari Lnarium"] obtusifolia Hook.f. in iart., 

Bras. 14(2;;p*_ vicoi;.

lype; Gardner 3137, brazil->oyaa fl. (K; 0.^).

Distribution? 11.

Am. PI.:

x1 jri>e ;

t . ir inarium** 1 pachyphylla .iusby, I;??cr.' Few 

26 (1920).

II. H. _ 1775, Colocibia, fl., fr. (K; r). 

Oolombia.

. Parinari L "Parinarium"! papuaiia G.T. hite in Journ. .ra. 

Arb. 31 sbO U^50).

^. ̂>. v&itu .,.^.^. 1019, Hew Guinea, fr.Type 3 pe cinie ns ;

(not seen); 1^4, New Guinea, st. (L para).

Distribution;



28. rari: fc ______^" par ill., e in 

5:367 (1334).

lyp:; --... + -igs 1140, reru, fl. (not s^enj.

Distributions o.Jeru.

29. Parinari pe.rvi ^ .andw. in Kew 3ull. 1S31:374 (1531). 

Type; '.:?n-5v.iu:: ov» ^nuisn ,/uiana, fl. uJ» 

distribution: Briti^ ruiana.

30. Parl i."i.. .i'"j P-Onlia. ^ook. f. in i,art. f c'l 

Bras. 14(2):51 (1867).

Xype: Pohl s.n., drazil-Minas, fl. (h; 3,i).

Distribution:

31 • Parinari [ "Parinarium"! polyneura Hiq., ./I. Ind. 

Suppl.i 306 (1860).

_in s.n., Jumatra, st. UJ. 

distribution; *-*alay Penileuj.«a f umatra.

32. Parinari L'^arinarium'' 1 roC _ ,iut>er in isoi. i/ao. ^ 

6:77 (1910); Ducke in -,ev. -ou. .-.ppl. 163:181 (1935).

Jypc : .^-arigues H.A.h.G. 964c , Brazil, fl. (*>).

lari non , _. Aubl . , ^ 1 . j-uiane 1:514 ( 1 775 ) , 

pro parte quoad fol. et ramul. tan turn.

Jistribution : 3raz il .

33. A^arinari , irinarium" 1 rubi^inosa ,iidl. in Journ. 

^traits Br. j (1917).

£ype: ::illey 16016, i^alay -enins., fl, (K).

iJiotribution; Malay
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34. Parinari in Journ.

?y

Jolomon Isles (not -u;; 149 fr. u ;.
v, ion ; .-olomon T«o»=»e, -e^ Juinea.

:87

35• Parinari [ "Parinariuic" 1 oei GOK. f. in rare., ?1.

iiras.

25

distribution:

azonas, f 3,. (K; t.C; )

36. Parinari L"Parinarium" 1 suraatrana (Jack.) 3ent>.. in 
Hook., r Fl.s 335 (1849).

Jypa: i^c_. .. Ji?u<iii f oum&tra, fr. (ivj.
Petroo&rya sumatrana Jack, in Malay i\isc. 2, n.7s 

67 (1622).

-istribution; ^umatra.

37. i verdickii '^e .ild. in /mn.. Kus. Congo S&r.
4:182 (1903).

rype : .£ ^ou, Jon^o 9 fl. (-.w.

Parinari vhytei sensu Hauman in -.,uix. 
Brax. 21:192 (1-951) non £ngl. 

Ijistribution: ^

-. -t- 
j v *«

I think this might be a hybrid between £. 
£• ouratellifolia.

Kosterci. ineci.

tra, fl. (K)
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39* Par^ ser'

Type: rail ,.:<.B.P.D. 2875; 

Distribution: Borneo.

ir

North Borneo, fl. (K; ?HO)

P. asperulum Kiq.

P. aubrevillei Pellegr.

P. bangweolense Pr.

^ "yclandrophora asperula (I iq., .. ^.-..-nce

= I aranthes aubrevillei (Felle'-rr.)
- r:,:.nce

3= I'iagnietipula bangweolensis (it.is. j?r.)
;,'». « '.L.

. baoulense '. Chev. - i.aranthes polyandr ' :entl

P. barbatuin Duck a 

P. benna Jc. Elliot 

P. beauaerti Je =.ild, 

P. canescens G^leas. 

P. chrysophyllun; Oliv. 

P. coccineun, t 

P. cordatum Hook. f. 

P. coriaoeum Benth* 

P. corymbosum (Bl.) 

P. curranii ; err. 

P. dillenifolium '.. Tr. 

P. elatuia K

v . )

ranee

barbata (i>ucke) Prance 

Bafodeya benna \ .liot) .cie 

Karanthes polyandra (3enth.) Prance 

vouepia canescens (G-leas, ) Prfince 

: ^rrnti-pr r-.hrysophylla (Oliv.; ranee

a coccineurn ("Irr.) "1m. 

Duckea cordata (Hook, f.) Prance

uckea coriacea

aranthes

irunce

«*a 31.

Cyclandrophor^ ; .rrima . .. lil. 

^ipterocarpus cornuttis Dyer 

Cyclandrophora eiaoa ^ir«^/ * ranee

P. eniirnense 3ak . f.

P . f leuryana ( A . 
jiubreV.

f leuryana (A. Chev.) 
haumaa

P. floribundum iiak. f . ss i-.aranthes polyandra (Benth.) Prance 

as Fiaranthes gabunensis (Jngl.; rrence 

as .inickea gardneri (Hook, f.) Prcsnce 

» ivaranthes glabra (Oliv.) i-'rence 

= Oyclandrophora glaberrima Kasskl. 

m harantties glabra (Cliv.; xranee 

» ^aranthes goetaeniana (^ngl.) Prance

griffithianum i3enth. = karanthes corymbosa 31.

guytmense xri.scfr * Hlrtslla guyanensis (Fritsch) nndw.

• £a o unene e 

. gardneri ~iook. f. 

. gilletii Je *.ild. 

. glaberrimum Kasskl. 

. glabrum oliv.

• goetzenianum



P. i,
ex cor tech. ex /.ing; Prance

i. hostmanni ..ritsch 

p. indicum Bedd.

P. i

P. iodocalyx Lildbr.

. kerstingii

vouepia cognata ^teud.; -ritscn 

Cyclandrophora indica (Bedd,)

ipula t
ranee

Karanthes iodocalyx (Mldbr.)

Prance

P. klaineanum Pierre ex m Maranthes robusta (Oliv.) Prsnce

I; . krukovii 

stleri

A, Jhev.

3. .a ep.

•• /

P. lanceolatum i
Binn.

P. latifolia Henders.

x. laurinum ••'•-.. Gray 

P. macrophyllum Sabine

G yclandrophora glaberrima Has ski.

Cyclai <ra latifolia (
Pran ce

Gyclandrophora glaberrima tiase^l 

lleocarys n acrophylla ( ^b

P. macro phy 11 u:., i-'c-ijsm. &
Binn,

P. maingayi King

P. maranthes 31.

1*. mindanaense Perk.

P. mi

ora arrima dasskl

'yclandrophora asperula t " J •*.)

Maranthes corymbosa Bl. 

Cyclandrophora glaberrima 1.

rrance

P. montanuin li

P. multiflorum idq. 

P. myriandrum i err.

P. myrsinoides s,chlecht.

P. neocaledonicuiii ^ak. f ,

P. nitidum Mo ok. f.

P» pal- lis Kanehira 

P. petiolata V. Malm.

» Maranthes glabra (Oliv.,, v-\

= i aranthes corymbosa Bl,

« Koeteruiansia myriandra (Merr,)

as ? Hunga sp,

a= Hunga gerontogea (ochlecht,)
Prince

as Licania splendens (Korth.) Prance 

as s coryrabosa ^1. 

» Faranthes corymbose Bl.
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P, phll' ' ' -• 

}. pilosa .tandl. 

p. r>o : -el ngl.

P. poly jy:r" - e v th.

•th.'

« Couepia canomeneis (I^art.

. racemosuin *\err.

p. racenosom '/id.

'P. re Oliv.

*. salicii'oliua iiiq.

•ia r •• ' -

= Jy eland rophora glaberrima iiasskl,

= i a.ranthes corymDOsa ^1.

m Maranthes roDusta ^uliv. ) ace

=s r.arantiies corymbosa Bl.

jr. sargosii Pellegr. =

P, scabrum Hasekl. =

jr. sena^alense -err. ex -

P. tessmannii 1.

Gyclandrophora glaoerriiaa Has

l^eocarya L'iacrophylla (oabine)
nee

istipula tesamannii (Sngl.)

P. tibatense ~.ngl.

P. tisserantii A
*. Pellegr.

» karanthes glabra (Oliv.) .France 

= i a^nistipula but aye i I/a V.ild.

. t ranvan cor i cum Bedel. r= ;yclanarophor3 tr .id

i. vassonii l. Ohev. 

P. versicolor ..ngl. 

P. villamilii Kerr.

as i^aranthes glabra (Oliv.) trance

? zenkeri ;ngl.

Jyclandrophora villamilii (Kerr.)
ice



Plate XLVIII.- PARINARI MONTANA Alibi.
A,flower (x!5); B,ovary and. style (x!5j; C,ovary (x20); 
D,petal (x20).
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12. ____TA Prance, genus novuin

•t. non . ubl. pro partt quoad P. 1 ^ ->c. olliot 

tanturn.

Frutices val arbores parvi. j. inte0j , subtus cum c 

stomatalis dense 1 tiolo

parvae QglanduloeatJ tLj.iiu--tot.i-a.-i ^uri-u.a.uu-u nauu o.ncludentae. 

/lores in paniculas terminales dispositi. Jalycis tubug 

lateraliter inflate , ventricoBUS, e, ^s f intue ubique 

pil: is t; lobi 5 acuti ixabricati. la 5 

s@ssilia decidui,. - .\*^iim; , -^ ..^jc^L&vm auajcica.ent calycis 

tubi disposita, etaminodiis stamina diametricale opposita orta 

Ovarium ad orem calycis tubi lateraliter insertuiL biloculare, 

loculis unl-ovulati:;. _jt ilaris filifon^is. _ 

drupaceus carnu^uis extus o^arae verruu^^ua, endocarp^o laeve 

indurato demun: unilateraliter lehiecente, semine erecto.

ffypus fT^neris; Bafodgya benna (3c. illiot/ _r

A^ -^ar: _ calycis tubo oblique ventricoso, bracteolis 

glo^erulos florales haud includes UJLUUU--, t^uucarpio lauve sina 

obturamentis basilibus differt.

with hermaphrodite flowers £ 6 mm. lon^. ^ 

urideraurface with stomatal cavities filled with dense woolly 

hairs. .etioleg eglandular. ^ructs and bracteolee small, 

« -lular, not enclosing the young fl. : in groups. 

inflq: ter iles. .tece je swollen 

late^xLly, ventriccse, riojij.0^, hairy insiae thi '-.out, 

tomentose outside; calyx-lobes acute. $+ 4§. 7, shorter
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than the c

with the t s inserted c ite to them. X 

inserted laterally at the mouth of the receptacle, ^ilose, 

carpel bilocular. Fruit a fleshy drupe, sparsely v-rtad; 

e, . } ooth, dehiscing on . U' 

7XVT X).

Distribution: Africa.

- (1) i'he Ociieric name is taken fro:« the type

locrlity of Parinarj. benn a , Safodeya, a i j of hll3.8 in 

Sierra Leone.

(2) Bafodeya differs fro- larinari in having flowers 

not enclosed by bracts in t . ...\' -1 with a different 

receptacle-: ; the endocarp dehisces by a single line of 

weakness and not uy broad stoppers. The stomatal cavities of 

the lower leaf surface are-similar to those of Parinari. 

The distinctive .- ^.acle-shape only occurs elsewhere in 

Magnistjioula.

Bafodeya benna (Jcott : lliot) .^e, comb. nov.

jype _ J-cott lliot 5052, 5480, Jierra Leone,

*1. Ul P).

Parinarium ben™ cott Elliot in Journ. Linn. 

Bot. 70s7R ( 

Idstribu



Plate XLIX.- BAPODEYA BEKNA (Sc.Elliot)Prance 
flower,ovary,and style (all x2Qj.
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13. ^s,v-x.w.fc.«. L uv.j , rurice, ^,^,08 novum

^ sect. ^ . , . 2:527 pro parte , 

p. .lea, wcuiluru v1o2i?j; i>enth« in nook., " ..' -.-'I.: 

334 (184»i • ruuj.a.. in walp., ^ui. ~>GU. ;jyst. 4; 645 (1057). 

Parinarium subg. Keocarya ^lume, flange Bot. (1855); Hasskl. 

in ^lora 16:254 (* ,• ; i-^rinari 8ui>g. ....^ya - in 

Bull. «]ard. Bot. arux. 21;1d9 (t^>1).

^ ̂arinari tubo calycis brevi, baai altero latexv 

inflate aacciformi, laciniis calycie obtusis, staminlbus 

fertilibus 12-17 in altero latere, bracteia parvis dlffert

.rube or small trees with hermaphrodite flowers 9-12 rain. 

long Aiea.f~.ur. " ce witn stomatal cavities filled with 

woolly hairs. Petioles eglandular. Bracts and bracteoles 

eglandular, not enclosing the young flowers in small groups. 

Inflorescence terminal, racemoid, usually pyramidal in shape. 

Receptacle ^iooous, of a characteristic shape with the base 

laterally saccate, hollow, glabrous inside at the base, 

tomentose outside; calyx-lobes 5» rounded. otamens 12-17, 

exceeding the calyx-lobes grouped to one side of the receptacle 

and with a few staminod^s diametrically opposite to them. 

Ovary inserted laterally, at the mouth of the receptacle, 

pilose; carpel bilocular. Fruit a fleshy drupe, epicarp 

sparsely verrucose; endocarp hard, thick and with a rough 

fibrous surface, with two basal plu^s which oreaK away during 

termination and allow the seedlings to escape. ination 

ajrpogeal, first leaves alternate. (Plato ^).



uriuution; f* unispecific ,j;enus confined

i-otes - (1> Je Uandolle's original diagnosis is not 

entir<.u.y accurate, for this reason a snort .Latin one is 

given above. ae says that the stamens form a complete 

circle. i'hit; 13 not true o* «» . . of the species which 

he includes in ^eocarya. v.n^ s,ecies, £. excelsa. is in­ 

correctly included in this section. i'his is proDaD^y aae 

to Sabine's inadequate description of £. excelsa. xiowever, 

all lat^r authors, citea above, who have adopted je Jandolle's 

section ^eocarya nave excluded i^. excels a from it and have 

define*d it more accurately. ~>e oanaolle had a separate 

section ^etrocarya. (equivalent to paringri as defined in 

this work), into v^hich P, excelsa should really have been 

placed.

(2) x'he vernacular nace for this species in, 3en«gal is 

1 , and .^.darison used this name although he did not 

propose it as a genus. i'he name rieou (cited as Neon in the 

Index Kewensis; ie also given as a synonym of j i 

L HParinariuiD M ] in Juse., Jen.: 342 (1789).

(3) this species nas always been rather isolated from the 

rest of Parinari in the section or subgenus Meocarya. It 

differs from Parinari sens, strict, in (1) the shape of its 

receptacle which is glabrous at the base inside, (2) in 

having more numerous stamens, (3) the bracts not enclosin ; 

the flowers in oua. and. (4) the 'raceinoid 1 inflorescence. 

Important resemblances to Parinari are found in the stomatal



cavitie a -jra. i

.y in . .. _, ,te receptacle

oc. 5:452 (1
,.-••-->-.,: r» f> V f j. •.'-.... - i xu :.— J- vU • X • C-A. j/s/ • y

(1625).

I'etrocarya sgi . J. ens is v . -^. -

208

-» comb. nov. 
£ype; 9on s.n., .ierra Leone, r^

^r^«9. Hort.

± .ne) d., loc. cit 
Distribution; Senegal, j-;a:»oia f xortu^uese and French 

.nea, Jierra ^.eone, Liberia, K



^;^-; ;;;^^i;^l^;'; /j^i?^;

Plate L.- KEOCARYA 1VLA.CROPHYLLA (SaMne)Prance 
flower,ovary,and ovary and style (all xlOj,
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m_ "-.~*-»ri ser^- " Took. f. in J^lar 4 . "" .

(1R67) pro ~art« quoad P. cord .-..« r. coriac.... , _ _

t. i. _____ 'ri L pro , P. 

tea iin.

. Ql. ^ i vtUS

lanato-to ,; petiolo r luloso.

losae parvae, a3 'tris flor^li ia xruT 

in panicul&s tencinales dispositi. Jplycls tubuv. - 

ulato-turbir .iter paullo J is, , intus 

ubique pilo?us ex' entosas, lobi 5 " ii brioati. 

^.g ••••vl" 5, Bess ilia, decidua. ' ing. " ' -d ro*3 ••• ' - 
adaxialem caly^ Jfl tubi ^' "->sita t staaiin^^-,*^ *~r? * + --**"* 

diametric its _____ ad oren calycis ti . 

lateraliter inBertuui biloculare, loculie uni-ovulatis. 

Stylus basilaris filifonsiB. 7'ructuj? -r'vus ce rrorus 

extus laevis ni; ^ - tr ^vosus, endocarp •"»*- crae 

laeve -L unil';teralit@r dehiscente.

' il3 Parinari fructo i ,eve haud verrucoso, endocar ^ laeve

sine ofcturar.entis basalibuf, foliis sine cavis otor-«tr^.l^, 

bracteolis ^' ,• rrulos ilor-les haud includentibus differt.

Trees or ehrubs with hermaphrodite flowers &-** 

Leaf-»undernurface glabrous or with a dense woolly 

which is easily rubbed off. __;J_l£ eglendular. 

bracteoles c " " .lar, small, ^ " j fl( 

in small groups, Inflorc 1-"" v - ~* terminal panicles.
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j.eoe -- — - .^^ , .. - Ay swollen to 

one , . . -..- ^ .... thrc _....~w, to 

calyx- -3. ^ 7, d, grc a o;:,e 

of the rec> ••;;_«; inoaes opposite the sta^ci^. i.vary 

inserted laterally at the mouth of the receptacle, carpel 

fcilocular, v'ruic s. fleshy drupe, epicarp smooth, unwartec.; 

tii oth anO '•' t with an

; of the utoe, witii as: ~ 

allowing the seedlin^ wu w~^ * . . ..-..-.

u,

Type______ aa c ____ ,nth.) i rence

Note - (1) £hie genus commemorates .- . 

pioneer of . . , botany.

(2) The four species of juckea have been placed in 

farinari by previous authors, out are clearly distinct in 

<JJL n floral strueUira and type of inflor­ 

escence. Jhe i^ooth endocarp with an appressed beaK on 

one 3i^,e is quite unlike that of any species of Parinari 

(except Parinari benna which is now placed in the new genus 

Bafodeya ;-. v..Lich differs in Eiany other characters). ilill 

(1937;, in his investigation of the fruits of various species 

of ^ j. f icenti .c tfte fraits of P. cor ^ are 

different fro^ chose of nil other species of that genus. .tie 

su^ested that *. should be claced in a separate genus 

statii. . ucke of -.wio de Janeiro a, , >,ith him on 

this point but neither worker did anything about it. All



the other rer^^entatives of i arinari sens. lat. from 

ri America belong to Parinari sens, strict.

1» kuckea coriacea (Benth.) Prance, comb* nov.

.type; ochomburAk 65, .British 'Juiana, fl. (K; OXr1 

Parinarium coriaceum 3enth. in Hook. Journ 

of Bot. 2:213 (1640).

Distribution: British 'Juiana, Brazil-

2. Duckea Gardneri (Hook, f.) Prance, comb. nov.

rype; Gardner 3139, Brazil, fl. (K; OXr( ).

Parinarium gardner aook. f. in i.art. 1T1. Bras. 

14(2):50 (1867).

Distribution; Brazil Joyaz, Kinas lerais.

3» Puckea cordata (Hook, f.) Prance, comb. nov.

j?ype; Gardner 2560, Brazil, fl. (K; 3M).

Parinarium cordatum Hook, f. in Kart. ?1. 3ras, 

14(2):50 (1867)

Distribution: Brasil-Piauhy.

Xhis is an imperfectly known species, knovm only from 

the type which has no flowers and only young fruit, Ihe 

fruit in their very immature condition agree with other 

species of this genus and are certainly bilocular. £he 

leaves have the silvery grey general aspect of this genus.

4. Duckea barbata (Ducke) Prance, comb. nov.

Ayfie: pucke I1.A.I\.P. 16835, Brazil, fl. (.IB not seen; 

KY).

Parinarium barbatuip Ducke in Arch. Jard, Bot. 

de Janeiro 3:45 (1922). 

Dietribution: braail-.jnazonas, Pard; British Juiana.



.Plate LI.- DUCEEA BAK6ATA (Ducke J Prance 
flower,ovary,style and petal (all x20).
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15. OYCLAKLLiC-. .. - .A

aasakl. in r'lora, Beibl. 2:47 ('

Koquilea i^ndl., ^ien. PI. -up pi. .,..*, ( 1P ^3) pro parte 

qupad sect. Cyclandro phora t&ntum.

Parinariura sensu hasskl. in i?i.. •*. -<t. Jeschied 

Phys. 10:147 (1643).

rarinarium Kiq . . , i. Ned. Ind.s 354 v* ^ yurtc 

quoad submenus riacrocarya tantum; ^. /-ufll. in .alp., nru 

Lot. ^yst. 4:644 (1G57) pro parte quoad aection Jy eland ro- 

phora tanturri; Jluice, hdlange jot. (1c555)» haeskl. Flora 

16:254 OG58) pro parte quoad subgenus Clyolsjidro phora tantum.

Snto siphon i.ii. Seddome in ladr, Journ. -3ci., .:>er. 3, 1: 

44 (1864).

Petrocarya auct. non Jchreb* pro parte sensu Miers in 

Journ. Linn. oc. 17:33^ vior^> quoad P. ^laoerrirqa et 

P. scabra tantum.

to lar^e wx-ees with hermaprirgui te flowers, 12-20 

mm. long. Leaf-under surf ace alw-™ glabrous, :md often with 

minute papillae on veins and reticulations, giving a beaded 

appearance. Petioles ©glandular. •• --tcts and bractecC 

egxandular, not enclosing the youn^ flowers in groups. 

Infloregcence of racemes or little branched panicles. 

iteceptacle narrowly c . nulate f elongated, hollow, h^iirv 

\e throughout, tomentose outside; calyx-lobes acute. 

Pet--ils 4-5. _ \ns 10-25, exserted beyond petals, group,,; 

towards one side of the receptacle usually wish a few 

staiainodee opposite the stamens. uvary inserted laterally 

at the mouth of the receptacle. Carpel bilocular. Pruit 

a large or medium-sized hard drupe, epicarp orous, 

densely verrucose; pericarp ha ick f glabrous or or



slightly hairy inside, breaking open irregularly at 

ger tion. Joty__ ;e and stro .inate. 

orer tion hypogeal. (j^late LII).

Distribution; Malaysia, Polynesia.

£ype species; 0. ^laberrima Hasskl*

Notes - (1) Dhie genus was described oy ,^i^arl (1&42) 

but a year later (in lijdschr. Nat. iteshied i'hys. 10:147 

(1643)) he reduced it synonomy under xarinarium* where all 

the species since then have usually been placed. Although 

the number of species is small, it is a very widespread 

genus in Malaysia. It is distinguished from related genera 

by the large, hard drupe with a densely verrucose exterior, 

by the ruminate cotyledons, the elongate receptacle and the 

usually racemose inflorescence. Hasskarl originally corn- 

pared with with Ciouepla and x1nel;yra \,~

^licher actually transferred it to r.oouilea. The only 

character it shares with i arinarl it- oilocular ovary.

(2) Lr. A.J.CJ.H. Koatermans has recently revised Parinari 

which he intei tie in tha old wide sense for tie r.alaysian 

region. His forthcoming paper in Reinwardtia will contain 

the following new sp^ciec: P. impresea Kosteraans, P. ^ 

Kosteririans and P. elliptica Kostermans which all belong to 

Oyclandrophora.
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clrophora alaberrima Hassle 1. loro

•carinarium

r.

.1. in

:.or a

;. 1:490 (1-54).

Hort. Bot.s 253 (1866).

ir. i,ed®rl. Ind. 29:2

44).

» • • -X PX •

Linn. .oc. 17r336 (1B79>«

eoabrg

. 17s19 (1904).

1:119 (1904).

mm curr

/» torn* cit.j

/f non

« ^ .. . J.

i

n

(1024).

a in c

^^c, eit. 

r . Lab.

. «.' Ju.

. f Palau,

nort

s.n,,

(16oO;.

. c ^ i

spicatua

j» comb. nov.

st.

., Fl. In.. ^-,A. uppl.:

oc.

->79 (1

Peninsula,
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% Oyclandrophora elata (King) France, comb. nov

jL^r/.J:_'j; ,. Jol i= 

3711, fr. (K).

f fl.

Parinarium elatum King " nr% . Bengal

66:280 (1897).

Ldstrlbution: i alay Peninsula, I: .'Sia.

4. Cyolandro phora inaica .) Prince, comb, nov,

s.n.,

n inciicus . ^ci.

. 3(1 ; J44 U

Parinarium indicum (Bedd. ) Bedd., Ic. ?1. 

Or. 1:22, t. 1C9 (1674).

.uietribution: India

Ind.

or a l£ lia (i-i,A. 

. . ^111^, ^ 

latifolia i

o traits oett. 7:102

t/n ala

, comb, nov,

6. Oyclandro phora travancorica ,

Jype ; bedel 2, India, fl.

1:43 (1874;.

distribution: India (^outh i-i

. nov.

1. Ind. Cr

i?he next xes is i Jectly , ,. ,. .-lolotype 

and the oru.y ou*iGr .*eruurium sheet known to exist (A-uiiar f 

Philipp. .''or. Bureau 24544 ) wer'- ^resumably lost when in trie



last war t bilippine ^oreetry ;3ureau, 1 anila. was com­ 

pletely destroyed. I have not yet : to trace 

duplicates of either of these sheets. ii these are found 

it will be possible to say whether tM.g is a -rood cpecies or 

whether it belongs to the closely _ __ rrinig.

7. jyclandrophora yilla&ilii u*err. > *i-aiAce f cu^y. aov.

rype t /illamil . i-hilipp. for. Bur. ^1^^^ ^.^t seen).

Par! T _^ yillamili *-.err. . . . Journ. ci. 

Jot. 10 (191 .

•ibution: confine a to •- . i.. . indanao,



TIB)PUB
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16. MArtA.•--... .-*

jlur.c, 3ijdr. x<4l. Sederl. Ind.s 89 (1625); ueicnb, Jonsp.: 
204 (1828) L"Maranthus H ].

.xitelia Blume, ?1. Jav. Praef.: 7 (1628;.
Parinarium Blume .is. jjos. . (1852; 

pro parte quon * " -;riffithianuffi fcau £.. cur. , tan cum;
-. in Hook., , r ?l.i 333 (1S49) pro parte H^oad sectio 

oar cost _ tan turn; Blume, i ^lau^.es .-^-. \- , ; . -ill, 
in ,alp. t ,,nn. Bot. iiyst. 4$645 (1^57); 1. in Flora 
16:254 (1858) pro parte quoad subg@nus jar cost tantum.

__ Presl., ^uin. Hot.; 193 (1^^°^ pro parte quoad
2« salicifolia tantum.

Parinari hauman in Jull. Jard. Lot. 3rux. 21:185-9 
(1951) pro parte quoad submenus 3arcu^ TM^,<xa tantum.

to large trees with hermaphrodite flowers 9-40 mm. 
long. Leaf-underBurfaoe glabrous or ^ii;n a dense woolly 
tomentum which is easily rubbed off. Petiole a usually wj.th 
2 glands, rarely eglandular. Bracts ana bracteoles eglandular, 
not enclosing th@ yoxing flowers in groups. iveceptacle of 
varied shape but narroweu. to the " c;e f solid or nearly solid 
(or rarely hollow, elongate and curved/, Olabrous inside at 
base; calyx-looas rou . otameng 23-60, exserted far 
beyond calyx-lobea, often forming a complete circle, or a 
small part of the circle and the rest of the circle st- 
Ovary of 1 (2-3) carpels, inserted laterally at; the mouth of 
the receotacle; carpels bllocular. ^'ruit a fleshy drupe, 
epicarp smooth, usually without warts or rarely with a few; 
endocarp very ha. fibrous with a r exterior, with 
two lateral plates wnich Dreak awi,.y durir ation and



ulov? the peedling- to escape. termination epigeal, first 
:>a o ite.

Distribution: mainly African 
widely distributed in the East (i alaysi:., ; v Guinea and 
Australia;.

Type specie;, aranthes oorymbosa Blame.

Kotes - (1) I1 he earliass** ae-scnption of a species 
belOL,,.. j to thif T^nnp is tK^t n f Bixime'e Karanthee
ooryiabcsa which r in . . ^an order Kpnadelphia 
Poly and la, i'hree years later oLume transferred k. c^ 
to his new ^enns Bititelia and in 1852 plac^u n xn 
aubgenus .^xitelia and renamed it I,, rtaranthes » r

,:cie8 of ^ have usually baen assigned to the 
section (or submenus) ^ of ^ ^ since it was 
created by Bentham in 1849» Unfortunate!/ tne well-known 
nai^e Jar cos te :!T. c'xnr.ot be us^d -fn-^ thl?
never been used in generic rank,

(2) i'he type-species, fcaranthes corvmbpsa, was 
apart from ._____£i for the first 25 years of its ,-rl^t^nce. 
>- ; all species of ve oeen in 
Parinari and all except M. oorviEbosa have 1 in t'^-.: 
distinct section or subgenus ^arcp'' : , J.E. iact the- 
important character shared by haranthee and Parinari sens, 
strict, is the bilocular ovary. In all other clnracters 
they are aiffere.. - nd it is scarcely an exagg '.on to Bay 
that these two genera are more distinct eac' 'ier than
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any two genera in the C/h 

known I ^aranthes is

' , ~ far as is 

he family in having
le-

-^places th~ in
/ifrica s.nd ...-.d eeeir. most closely related to it.

e species of 

to species of
y s r in appearr»nce

(1 ) bilocular ovar/ f (2) ir

(3) solid receptac ;.:>"& in

of endocarp by lateral plates,

ie a

1 low in - eh ?»r*Ti t -^r s : 

nicle,

.;> K; dehiecence

C1. Karantlte, _ _ 

(1625;.

: i-ume s,n. f Java (not soe^- , .

7 (1828).

n;ultiflora

t. 70 (1d44).

J--VJ. W

5:115 (1845).

•"•*•••* , ^ « \ . T-9 / .

•inar 0. !u~u J it JL ..

x non ^. saliciiolluia

ri. -iid.: 139

. Bot.

ealicifolia .tjresl, ^pim. Bot. (1c4 }.

. arinarium corymbosse Mlq., 1. Ind.
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1(1)1356 (1635).

rarinarium mm______ , >rth.) i'.ie., /I. Ind. 

bat. U1;:356 (i ;.

Pet ,-griffithiana. (jsentn./ . i^rs in Journ. 

Linn. doc. 17:336 (1879).

Petrocarya maranthes ( s) fiers, loc. cit.

4 arinarium ra? UK v'j.u. .aU. PI. rrov. ..ila: 

29 (1860).

20 (1899); Ic. Bog.: 106 (1

r. _____ji pa.^ __ ..< . . in xiot.

45:202 v

Berlin: 630 (1932),

Indonesia, rhil i, Caroline J Is, New jc.., 

Australia, oolomorxs.

The entire Asiatic aiaterial of this ^enus appear® to 

belong to a BJ . jcies which ie rather v jle. 6\irther 

work is needed to see if any t 3 should be i';ade.

2. . aranthee aubrevillei (P?lle^rr.) rr'-nce. comb. nov.

_i>ej Aubr^Yille 165, ivory t, fl. (P).

Parinari _ -.--.iis ;r. in Bull, ^oc, 3a"u 

France 78:440 (1931).

Distribution; lerra Leone, Ivory Coast.

Ila (Oliv.; Pr /. 

^o-,' -^^ /78» Oabon, fl. (K).

Parinarium chrysophyll.^ .iiv. f - x. ^^-op. Afr.

2. , • ,1).

trifautiori; .iberia, I.- , , 

Guinea, Oameroun, /aoon.



O

4« Karanthes ff&bunenaia (:ingl.} oe, corub, nov.

ype : ^oyaux 45,

L. f -ot. tmnrb. 17*37

Distribution; Oameroons, r ayumue, rour.

is the only sv -e of i aranthee with a truly 

hollow receptacle.

5. Faranthes (Oliv.)

Dype t .4 1832, ,.IJLO i'.oni, rx,
-'-^—— • ri l.v. . "rop. /jfr. 2*370

(1871).

, 2«228 

..uolet (1775).

Parinarium tibatens.e '-n/.-l . ,

(1911).

.nil. /•,. v. ,

ilfl. in

. 1:252 (1920;

or. 5(1)t245 ( )

. i.

non

.. 46 : 1 4-1

.

ci but ions ^ierra i.eone, Liberia, Ivory t ,

ai.ajiG, Nigeria, i-^ayr: 

Congo .

:-oun, ..2.0 i-.uni,

6. I, art.

j}ype ;

ma • .L.; "-e, corb. HOT.

» ^ar -"-"rika, fl. (B t not seen). 

^oetzenianum Sngl., -cu. Jahrb.

(1905).

-.iBtribution: Confined to ri y >,



n
keret.- .) K 3, comb. nov.

?yp« aped : i i_ Jf fl. Uy; 393, fr.
(P)» 547, fr. (K)| 707. (Bt); /, 1-0*0- Ut)-

Parinari keratinggii ^ng; .uu. ^. 46:140

v. . -r.
cc. Fran9. 1:250 (1920) nom. nui.

Distributiotit

Congo .

8.

pe : 3, , fl. (is;.
.* iixinariufli pQlyandrum tienth. in Hook., Niger.

333 (1

Bot. Jahrb. 17:87 (1893).

*iarinarii^t 

265 C ;.

• var. cir;

Jc. f. in j:.ew ~>ull. 1897J

13:108 (.1914).

bgquaerci . ild.

Dahome v, -ika,

If tl bspeoies, floribLiii.. .: , is kept up the names 
preceded by an s < are ;- v

9. r,ov.

481,

(1671).

, fl. fr. (v).

, V'l.

.. .riup klain»i vubr^v., 1. ^or. oud«— ̂ uin
203 (1950), gall

Oabon.

a

neroun,
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rfectly _ __

not ,3 of tho next two sj . s.
.ic , try UO u Btinct.

10. . r.) u. ncv

Par* ~- -•»•- -• - ^ i.ij.aur. in i'Oti^&i. 
. Berlin R:

11. ."""" -—'--•- .^ A r- t cc-;.:.. jjy.

Type; ^.'o^^e 01 ' ; Bf 4

____ __i^_ l., in Bot, ,Trr >rr.h, 26:77^
(1
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Plate LIII.- MARANTHES CORYMB03A Blume
A,flower (x!2); B,ovary and style (x!2); C,ovary (xlO); 
D,petal (xlO).
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17. ^ -ranee, genus novurn

Parinariuia . non ^ubl. c,

et i;. myria.

. iieterc lum ocortech.

.ores magnae, f harms

>ra, petiolo

• 6-12 mm. lon^is 

.lo so vel 

floruai

^«niculas axillares et

eglanduloso.

haud inoludentes. ____

tar 3 pauci-ramosae ...... ^sas , _ositi.

ilatus vix elon^atus excavatus 

intus ubiau-

5: ^indiora valde unguiculata

in v ate ... •* ytamina iJO—75 ex^erta, 

filainentis in 1 ,m unicara c s ad recep Li 

Bsarginem adaxialem ineeruis staaainouu .; rece «.:.coli 

margineia abax^^x^j. contra stamina dispositis.

ad or em calycin tubi latsraliter insertixm, uniloculare, 

ovulis 2; stylus bae, LS fill . . . v-c>^3 drupaceua

durus, e>: " 

ariter deiu.ouwj.-te.

io duro craeso

eneris - ira (Merr.)

A large tree with 

Leaf-under surf ace fej

on veins -^jid reti

iixu..te flowers 8-12

With

, a bo-^.deu

ietiolee et^landular. ^—ta and bracteoles e^Landular not 

enclosing the youn^ flowers in T-rmins?. Inflorescence ~~

little brar,- _.»ial or axillary paniclss. Rec 3

broadly caxpanulate, not el ow a, L



oo

t; , oxtcri' Tmentone; cc.lyx—lorjcs ccute.

5, two : '.. larger the o-- , . 

ungu < •:. : in the bud. 

_, 25-75, exserted, filaments ju.u le 

for three quarters of their length, cttr 

the re

5-6, diaretr 

carpels

of

re e , „ _ . . <a 

ite tb; :. ^ t (2-3;

at ttie • ; t of the race le; 

carpels unilocular, oviUes 2. v ruit a hard drupe, epicarp

0-L,.Urous, verrucoee, perif*n.rp hard, .. _^. , gln'brous inside, 

without a 1 me - see;. .. <e. votyl j,

iy jruu. •- :;-ite. ^jflate LIV),fii seed and only

OLa, wak,

Xype apecieet K^. myriandra (T

Notes - (1 > *u 3 is u-

the

Institute the

rie hao made a special .•

of

of

t'_ ,. ^rest

• Jt • »A

riense.

of the C'hrysobfc

rto the placed here IT

been 1 led _ _i, d 5e the fact to.at 

no imporcsiit c'n^ractere with Parla&ri aens. strict. - uou n

a bilocular ovary! T>m-7

to the subgenu.3

is e . ic rank in thiu

, ^owever, quite closely related 

of ^ari sens, iat., .\



Q

>/ Lost*.- -^3ia are from Cyclandrophor a in

having a r 1 li , , ,; f a u*. - »

u - a broadly c ate

(4) The only ^es a L 1 

1 : ;- is >Aciogi« ' ' ' vi Is well repre xn <airioa and 

sparsely represented In Ameriom. There is little doubt 

. J3J& is relsted to Acioa but it appears to

sufficiently .. i ic r .-ion. 

K-ps-te/ i'roc ^clo' ry c*nthers, t 

caii;panulate, not elongate recept<xuj.u tuo-t xu iiaTin^ two

th^ at'-Tlnal ligiile. There

are a n • of ;. In __ 

the fruit is not t , has a verr; ».s epicarp, 

and a thick hard pericarp, which is glabrous inside.

1 • ... Tiandra ' r. )

•a- ^1344, Borneo, fl

^ . -^narium myriandnain ^^"., in Univ. 

Publ. Bot. 1 (1929).

(-cortech. ex I-ing) _...iC© t comb.

nov.

_ ->t seen), 
Peninsula, u.. , ' .-.^--^-- ,-/-. ,

^alay Peninsula, *i. v

______iifii het>.] ._____ ... ex Kirtr in 

Journ.

Distribution: >. alay
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B

Plate LIV.- KOSTERMANSIA MYRIANDRA (Merr.)Prance 
A,flower-mid (x5); B,flower (xlO); C,nnguiculate petal (x4); 
D,petal (x4); E,anther (x30)j F,ovary
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A. y.ood Jlides consulted

opeoies reference 
number

Acioa barter!

-:ontr,., .pilector's 
^..';;ie £ number; Herbarium 
of Correlated material

C.F.I. 4095 Liberia (Cooper 120;

Afrolicania elaeosperina J.F.I. 3135 .,ierra

. elaeosperina

617;

0,^.1. 12844 Jierra Leone (T.3.
^dwardson 111; )

(Jhrysobalanue atacorensis C.f.I, 5906 lhana (C. /i-:ne 1966;_T

Couepia glandulosa 

G. versicolor

!.?.!. 5 353 ourinam (jtaheX 353; U) 

i.f.I. 3 54 Surinam (atahel 54; U)

Cyclandrophora asperula C.?.I. 10277

G. glaberrima :ia£8k.

r\ 
V . glaberrima

C. glaberriiaa

.3. Malay ren. (;?'Qr 
. 2018)

Yale 27193 liew luinea (vaterhouse;

Yale 32059 New Guinea (Waterhouee;

Yale 21134 New Guinea (v.aterhouse;
Y)

Duckea barbata G.F.I. 14854 3r. >uiana (For. . ept.
3766; K)

Grangeria borbonica

porosa

C.F.I. 4200 Kauritius (uncorrelated)

C.F.I. 21072 I-Adagascar ^v. x.^'. j:.
Paris 8825)

Hirtella hirsuta 

H, triandra

C.?.I. s.n. (uncorrelated) 

C.F.I. 3530 n (Cooper & oalter 
279)

Licania biglandulosa

L. heteromorpha

L. hypolauca

L. splendens

L, tomentosa

Trinidad (Tri. ierb.
12484; ^1

.--.I. 6223

?.P.,{.L. 7178 

C.F.I. 8551

C.F.I. 12002 Java (For. :iea.
Lzorg 13463;

(uncorrelated)

Honduras (ri.,J .otevenson)

C.F.I. 20926 Brazil (:iio de Janeiro
Jot. Jdn.)



kagnistipula bangveolensis a.?.I. 0 K. .hodeeia (Koetyn
160;

Karanthee aubrevillei O.F.I. 15040 sierra Leone (H.J. Ki

. corymbosa

Mi. corymbosa

K. corymbosa

K. polyandra

•^.i-.j.. (722 r'.^.^. (lor. , 552;

O.F.I. 10092 f.K. . (For. lept. 1793;

Yale 22853 lv. Juinea (Aaterhouse;
fj

C.F.I. 20803 Nigeria U:U 43900; VdO

Keocarya macro phylla C.F.I. 20801 Nigeria (FHI 5305; ^ r ;̂

Parastemon urophyllum O.F.I. 12003 Java (anderaon 5423;

Parinari excelsa 

P. excelsa

P. curatellifolia 

P. curatellifolia

P. oblongifolia

.F.I. 874 

.F.I. 6323

K. 990 

F.P.il.L. 2014

Tanganyika

Ivory Joast (French
. )

(Milne ^ed.-^ &)" 
Kyasaland ( uncorrelated )

G.F.I. 10112 ?.;•;.d. (For. . 184f:

C.F.I. 10155

6104; ±.
^'.K.o. (For. Jept. 1S92

3223; K)

In addition to these slides, the entire wood collection 
at the Jommonwealth forestry Institute, Oxford, and inany samples 
from the Chicago j'ield Museum of natural History, were examined 
by hand lens to confirm the findings from the sectioned 
material.

B. floral /ascular .^natorny 

fteocarya nacrophylla - Cri^hton 14b u-^) 
hagnistipula btingweolensis - An.vgua 286 (l?'HO) 
Chrysobalanus ellipticus - Onochie ^ill 23306 

licania (Geobalanus; sp. - Curtiss 727 (F)



Afrolicania elaeoeperma - Ainelie 8 (?HC) 

Hunga gerontogea - Balansa 2337 (P)

C. IMaterial used for Pollen Glides

1. Acioa barteri Daramola FHI 45684(FHO) Nigeria

2. A. dinklagei Andoh 5677 (?HO)

3. A. somnolens Kelinon 230 (P) French
3-uiana

4. Afrolicania elaeospenaa (1) Thomas 131 (FHO) oi
Leone

5. Agelaea heterophylla Chapman 251 bis (FHC) Nyasaland
(<Jonnaraceae)

6. Angelesia splendens ^Imer 20916 (Bh) Borneo

7. Bafoaeya oenna Pobe&uin 900 (?) French
Cfuinea

8. Byrsocarpus orientalis Fanshave 1567 (FHO) Northern
(Oonnaraceae) llhodesia

9. Chorystylis spirensil Semsei 2515 (i^HG) Tanganyika
(Saxifragaceae)

10. Chrysobalanus icaco '";.>.. Jroadway 8626(FHO) Triniaaa

11. :iiffortia nitidula 3. Jackson 1904 (FHO) Kyasaland
(:(osaceae)

12. Couepia chrysocalyx Iluber 9359 (Bil) Brazil

13. 0. mult if lor a A.C. arnith 2502 (?) British
Ouiana

14. Ounonia capensie Burtt I;avy 20095 (FHO) Jouth
(Cunoniaceae) Africa

15. Gyclandrophora glaberrima , 24 (K) British
N. Borneo

16. Dichapetalum flexuosuic yansdale 3976 (FHO)
(Dichapetalaceae)

17. Ldchotornanthes triatanaecarpa Ci.....
(.ioeacese) v 77)

18. Lryas octopetala (liosaceae) O.F.I. Pollen Col. tlreat
Britain

19. Juckea barData KrulxOff 1137 ul ; 3razil

20. r,scallonia pendula 3andeman 11097 ^ -~) Peru
( ^axifragaceae)

£1. .'ilipendula hexapetala G.F,!, Pollen Col. (Jt. Britain
(rlosaceae)



22. tf vesca (iioeaceae) C.-'.I. Pollen Jol« *>t.

23- ^rangeria Dorbonica

24. Irielum Bp. (nosaceae)

25. ..-;nia abyssinica
(Rosaceae)

26. Hirtella glsndulosa

27. H. racemoea

28. H. zansibarica

29. Hunga gerontogea

30. Xostermansia inyriandra

31.

32. Lioania cuprea

33. 1>. octandra

34. L. retu^ii

35. L. sclerophylla

36. L. to&entosa

37. Kagnistipula bangweol-
ens is

38. h. eglandulosa

39. K. fleuryana

40. K. tessmannii

41• KaluB sylvestris 
(iiosaceae)

42. h'aranthes polyandra

43. Neocarya macrophylla

44. I-arastemon urophyllus

45. Parinari alblda

46. P. curatellifolia

47. Pelargonium zonale 
(Seraniaceae)

46. ?hiladelphus coronarius 
(Saxifragaoeae)

49. ^nytolacca dodecandra 
(Phytolaccaceae)

....

5433

hite 1062

K. Barretp 6765

enya

Brazil

....>. .^ road wr- " r>19 Trinidad

5375 (?9fO> TaTiarary

Caledoniarnier 1245 (P)

Kostermans 13630(K) Borneo

chode ai a

133 (?HO) British

'anshawe

•Juiana

(K)

Qurtiss 727 (. 

Huber 2617 (BK) 

tluber 9^60 (:<., 

.Vie 1274 U'

Angus 535 (FHO) 

Le Testu 9611 (>)

Le ,restu 9086 (P)

v.j.x. ijollen Col. Jt. i

) British 
Guiana

Florida

Brazil

Brazil

iihodeeia

K. Hhodesia 

Jabon

Hoyle 1056 (PHO) Sudan 

jledhill 21 (FIIC) ,ierra : eone

::ton BnUN 943 (?) Borneo 

•Jollins 874 (K) biam 

ilallard 55 (FRO) Nigeria 

fresh material

Be^uinot 1857 (

1 3B4

Italy

• • -uuuesia



50. Potentilla argentea 
Utosaceae)

51. xTinoepia utllis 
(itosaoeae)

5?. Prunus padus (itosaceae)

53. P. spinosa (iiosaceae)

54. Pygeum africanum ____(Rosaceae) ------

55. Pyrus communis (.tosaceae) G.F.I. Pollen Col.

C.F.I. Pollen Col.

} . i;and 75

•_. . i. ^ ollen vQl •

C?.,y.I. Pollen

a 563

56. Rhabdodendron rnaoro-
phyllum

57. Ki sylvestris

58. Rosa piropinellifolia
(iiosaceaej

59. -iubus caesius (Rosaceae)

caracasana 
(oapindaceae)

Ule 8986

Panshave & 
32141

a,F.I. Pollen Jpl. (Jt. Britain

;>t. tsln 

-iia

../«. .1'i'is^jLn 

.ru. ..ritain 

Nyns aland

at. Britain 

Brazil

British

.' .1.. .

60. ,

61. jorbus
(Rosaceae)

62. Jtylobasium lineare 

63* £• spathulaturn

3andeEan 2043

rM 9 uritain 

Brazil

:.F.I. Pollen Jol. (>t. Britain

oo

Perry 2480 (K)

64. Trichocladus ellipticus ^ecisei 2471 (J l 
( Ilaraamelidaceae)

65. i'ropaeoluin peltophoruro 
(Xropaeolaceae)

.andetnari 4268
/XF; 2'ii<

Australia

Western 
Australia

Ta^^iuoyika

-eru

D. Material used for ^>eedlin^ otudies

H.P.Y. « Herbarium Plantularuna Yangambiense

1. Acioa dewevrei var. gilleti -

2. Afrolicania elaeosperma

u.r.r. 4511; u.r.i. 1337;
H.P.Y. 1542; H.P.Y. 1453;
H.P.Y. 1569; H.P.Y. 1366;
H.P.Y. 1630; H.P.Y. 2032;
H.r.Y. 1843.

1971 (K)
3. Qhrysobalanus atacorensis - ii.P.Y. 3167; H.J-.Y. 3647
4. 0. icaco

5. Couepia comosa

- r'anahawe 3457 . 
K)

. 7035;

nahavt 3391 (F.D.B.3. 6955;
I)



6. .. exflexa 

7« ^. versicolor

8. Cyclandrophora glaberrima

9. Hirtella paniculata

10. H, racemosa

11. Licania buxifolia

12. L. divaricata

13» L. heteromorpha

14. L. kunthiana

15. L. venoea

16. Kagnistipula bangweolensis 

&• butayei

,we 1367 

;have 2232 

1

* 1• -T I

Janshawe 2"5?0 (F..D.3.a.5056;

IL j/e 2306 (I .^.5042; K)

1623 (2 •±>.4.3.4

4987;

0^3 (p.D.E.G 
• c. c. 5 1 > **• > £ • J^

j 2253
i'.D.b. 1.3687} K, 
4959; K)

. 0.5243}

; K t F.
4351; K)

Fanshave 922 (F.D.B.3.. . 

• f.anshavt 2642 (K); 3376 (K )

16. K. montana

20, Karanthes corymbosa 

21 . !•,. glabra

~ Louis 16126 (BH); h.i'.i.
il.P.Y.3767; ri.x-.Y.5048; 
H.P.Y.3731; H.P.Y.3926

- hichelson 756 (B.ix)

- Pierlot 1741 i^i)

1203

u.jL.Y.1476; a. .-.Y. 1530;
H.P.Y.103; H.P.Y. 2229;
H.P.Y.1692; H.P.Y. 1759;
H.P.Y. 2118; H.P.Y. 1652;
H.P.Y. 1760; H.P.Y. 4321; etc.

22. Keocarya macrophylla

23. iarinari cainpestris

24. F. excelsa

25. P. parvifolia

26. otylobasiuia spathulatum

(1939) e descr.

2438 ; K)

736 (,,/; ..:..... .1697;
. ,Y.1925; H.r.Y.3674;

H.P.Y.3069; H.I.Y.2571

1607 (F.L. 3, 0.4343; i.

1201 1202



Herbarium I'Aterial 0 —

* = used for compilation of data for statistical
analysis 

Plate a used for flower >-

£• icaco - Linn. ~.lerb. 64 1 >e fl. (I ; .iahder £22 fl. 

UO*J Qurtigs 5845 fl. U>*J ^roadway s.n. fl. U iG)*; 

Tondug 7022 fr. (E) iV ; rrin^le 6629 fl. 00*; ^- - ^ >^c 

fr. U)*; ..ah 62 fr. (K)*; -..man 5605 fl., fr. U> -*; 

12477 fl., fr. (K)*; wilson-Browne 595 (F.D.B.G.5967) fl. 

1 21590 fl., u;*> Gardner 1150 fl., fr. (Kj 

333 n. U)*, rlate.

£• Jcaoo var. pellocarpa - Broadway 6680 fr. (K; Fi 

5286 fl. (F)*; Patter 16 fl., fr. (K)*; i.O. v. imams 

12493 fr. (K)*; ^aker 9 fl. U/*J "urtiss ?80 fl., fr. 

(*0; Jenman 4976 fl. (K)*; 2258 fr. (K)*; Britten a 

Brace 528 fr. (F)*; Fanahane ?.D-B.:i.2568 fl. (FHO)*; 

.ihoads -427 fl. (FHO)*.

2. ±. orbicularis -,3ieyer 31 Type, fl. (K)*; i^ann 498 *ype, 

*!• (K)*; Vo^el 34 Dype, fl. (K)*; Brunner 73 ^ype, fl. 

fr. (K)*; Leeuwenber^: 2669 fl. (FHO)*; Jaylor 5249 fl. 

(FHO)*; Kennedy 2498 fr. (FHC)*; Jrey 166 fl. (*.)*; 

Dave 77 fl. (K)*; Baldwin 9053 fr. (K)*; ^arnecke '3V2 fl., 

fr. (K)*; lossweiler 29 fr., fl. (K)*; Aelwitsch 1291 fl., 

fr. (DK)*.

3- £• ellipticu.;: - ->on 697 5̂ypo, fl. (K; Br,)*; elot 897 

fl. (OXF)*; Jones *\iji 1ct4y fl. U^-dO; v'; ..spirito ..anto 

1947 fl. (K); dames 159 fl., fr. (E)*; i^ennea^ ^^c fl.

Baldwin 10500 fl. (K) , _ouia Q473 fl. (" / ; 

jfi 12 fl., fr. (K)*; Fendler 107 fl., fr. 

vik 92 fl. (K)*; 39 fl. 0>.J*;

fl. (galled) (Bfc)<; Brenan 8935 fl.



4. C. atacorensie - Chevalier 2417., -,,*- --• ^' 

*'HI 26071 fl. (h )*; :,>hite 3327 fr. UiO)*j 

fl « (••)** brenan 6935 fl. (I , .. __ 

G-osBweiler 14154 fl. V*J*.

5. C,. cuspidatus - Imray s.n. Type, fl., :r. (K)*.

d. . -ui. •*» Jv.ii*

1. it» affinis - ochoiiibur^k C2J -.y;>e, fl. (Ijj 1361 fl. (I }; 

Jenn^an 00^4 fl. U^ » helinon 287 fl.

- L- albiflora - Fanshave 1678 (F.D.B.&. 4414) fype, fl. (»•-).

3. L. apetala - Schorsbur^k 697 fl. (K; CXrx )* (type of 

i» floribunda); 906 fl. (K; L/J?')* (type of L.

Hostmaan 363 fl. (K)*; -V/,. 4811 fl. (K)*; Kuntz.t tC14, 

Pra:TTr.c?nt from K, (type of 'L. kunt zeana ) ; 3ro adwa^ :1 fl.

4. i. arborea - Cumin^ 1109 ^yP®> fl« (&)*» calmer 34" "" 

fr. (K)*; Hinton 5957 fr. (K)*; 3832 fr. (K}»; .onduz 

13806 fl. (K)*; Kellerman 7063 fl. (P)*; tucker 915 fl.

5. ju. ogn^aasi - .. ^rac^ >^/o -j'pe, fl. (x^>; v/vu:' > ; ..LUSO 

2420 fl. U ).

6- i« b^ .idulosa - Cruexeg 105 ^ype, fl. (K)*j r^B 

1458 fl. (K.;*j xrectoe s.n. fl. (&) A l ^ack^ s.n. fl. 

(FHO)*; crooks 12484 fl.^ fr. (/HO)*; Alexander 569? i 

(K)*; Marshall 12688 fr. (K)*; Broadway 6636 fr. (?^« 

MO ) * .

7. i. bothynophyllft - I'.artius 449 A'ype, fl. 

$409

6. L. boyanii - lutin 293 iype, fl. (K); 230 fl. (h).



Licania 

9. a,, uiuiif^'- - A th 32^ ' e, fl. .... ̂

fl. (K; . .. v j»; ...nderson 139 fr. (K)*; Jemnan 

4110 fl. (K)*.

10. L. caneeoens - ^elinon 13 i'ypc, st. U)*; ;>n 88 

(F.D.B.vK 5837) fl. U;-; I.J-UAQII 6764 fl. U)*; 

H.J.B.R. 19794 fr. (KJ*.

11 • i» con: pact a - Schombur^k 519 Dype, fl. (K; OXJ?).

. i» coriacea - Be.ocari s.n. fl. (K)*; ^chombur^k !>u fl. 

(K? w? DXP)*; Pinkua J'.D.B.G. 2834 fl. (K; ?HO)»; 

A,C. Jmith 2226 fl. (?)*} Hoherikerk 679 fl. 

Jeniaan 4041 fl. (K)*; I'.L.B.q. 2255 fl. (K)*.

13. L« err-. ^.i.^oxxa - ...chofliDur^k 38S i?ype» fl.

waby 8442 fl. (K); Hohenkerk ^f fr. (K.); De 

s.n. fr. (X 1).

14. L. crassivenia - Spruce 2676 xype , fl. (K; BM; QXF).

15. I. crue^eriana - Crue&er 205 type, st. (i;).

16. L. cuprea - Jenman 6300 rype, fl. (K)*; g.I).B,_a. 2421 

fr. (K; FHO)*; 456 fr. (KJ*; ?an8have 133 (P.D.tt.l. 

2742) fl. (K; PHD)*; Cowajg 39277 fr. (K)*.

17. 1. cuspidata - H.H. Smith 1773 ?ype, fr. (K; BE).

18. £. cyathodes - l^artin s.n. x^pe, fl. (K); v.achenhei^ 141 

fl. (Kj iii'j; Persaud 97 fl. U).

1 9. i« oymosa - Slanchet 3200 Type, fl. (OXF).

20. L. davillifolia - Lelinon s.n. xype, fl. (K)*; _ __ 3

H.J.13.H. 19774 fl., fr, (K)*; 19793 fr. (K); .vachenheirr 

st.

21. . dealbata - Gardner 2636 2ype, fl., fr. (K;



Licania 

22. L. _______.. - Jenman „ . fl. (K)*;

fl. (I)*; 336 fl., fr. (/)<; j'.*j.ii.s*. 34 ., *; 

n s.n. fr.

23. £• discolor - Ule 8393

fr. (K); 2270 fl. (B1 ); _____ .rowne 4b4 fl. ( 

480 fl. (K).

24. L. divaricata - Jchomburqk 463 *ype f fl. (K; 3K; OXF); 

Hohenkerk 705 fl. (K); r\.>.B.O. 2628 fl. (K; FiiO);

ishawe F.D.B.g.. 4051 fr. (,j; ^utin 294 fl. (31); 

23? fl. (^11).

25. £. egensia - Krukoff 6227 fr. (Kj BM).

26. i. elliptica - l-.rukoff 5014 oJype, fl. (K; ^i..;; ire 

24066 fl. (K); 24066 fl. u •• ) .

27. ^. emarginata - 3pruce 2699

Krukoff 6860 fl. (K ; liM); 8761 fl. (K; 'w); b907 

(K; BM) 7058 fl. (&•:)» 8869 fl. (K; BM; P).

i. A.. Kardneri - Gardner 2564 i-'ype, fr., fl. (K; .jfc;

4539 fl. (F; 3K); Martius 911 fl. (K); Burchell 7185 

fl. (K); £andeman 2119 fl. (K; C&?).

29. L. alabra - Spruce 2197 Type, fr. (K; CXF); 3023 fl. 

(K); 3503 Type,fr. (K); Duck.g 25033 fr. (K); 4766 fr. 

UK); Krukoff 5252 fl. U).

30. i. glazioviana - iou 2561 Type, fl. (K).

31. I. rcrisea - i^. <v. 6665 ^ype, fl. (iv>*; >u ^.'ype, fr.

; j.^.+s.s. 2365 fr. (FHC)*.

32. ^. ^cuianensis - Sublet s.n. i'ype, st. (BJ»-)*;

1719 fl. t^;*; 1006 fl. U)*J i>e la ^ruz 3031 fl. 

(&)*i Jenmon 3^-- il. u> T ; 4^o^ fl. (K;*-; RJQUW 

Lindeman 3461 fl. (K)*; Hohenkerk 39A fr.



xi

fl. ( )«; __ £• 1552 fl.

33 • i» heteromorpha - numerous esp. -u

(R|. OX»)»: fipruoe 1472 fr. (K)*; 1649 fl. (K)*; De la Cruz 

2542 fl. (F)*; Fanshawe 82 (F .D.B.G- .2681 ) fl. (FHO)*; 

i)ucke 19769 f 1 . (if1 )*; 9087 fl., fr. (K)*j ^rscm ?9 fl. 

U)*.

54 • £• hoe^ael - Hoehne s.n. fl. (f '-'-); riandro s.n. i_. , 

35 • i« hooker! - (1. pal lid a Kuntze) ace 3302 Type, fl. U); 

Ducke 6371 fl. (Bl-J.

56. L. humills - GKUziou 2111" a. (K; P)*; 21113 fl., fr. 

(Kj P)*.

37. L. hyppj „ - jBlnds s.n. r.pe, ); fcatud§ 3110 fr.

fl. (K); . chipp 1Q3 fl. U- ; ; >^2 fr.

(K); Qentle I?AQ fl.

38 • £• incana - .ublet s.n. Type, st. \ -; Maguire 242 L.

<^*J ^^ JjZM -°"' ' .<'.U.3.vjp.2287; I'l. (FHo;*; ,_^ 

Lindeman 1836 fl. (K)*; Jemaan 3742 fr. (K)*.

39. ii. intrapetiolaris - jpruce 3539 iVP®t fl. (K; . ' j.

- i» ^unthiaiia - Jchombur^k 728 Type, fl., fr. 

Plate: Oardner 5448 fl. (k; , y iers 3814 fl. 

Pinkus 191 fl., fr. (F)* ; Froes 2004 fl. (K)*; K.ruk 

6897 fr. (K)*; ___ I fl., fr.

41 • i« latifolia - opruce 457 i'ype, fr. (K,; OAT')*; Krukpl'f 

7064 fr. (K; fltf)*; 6618 fr. (K)*; Burchell 96^^ ij.. 

oicke 16341 fl. (K)*; 15799 fr. (Bfr.-)*; 15475 fl. (3k 

8761 fl.

42. i. laurifolia - :*ucke 79t)b iype, fl. u*' J ; 15019 fl.

1665 (F.-/.- -. .. .4401 / ^ype, fl. (K).



Licania

44. I. I. ._ _______ : fl. (K)*;

23511 fr. (K)*.

45. L. leptostachya - ochocibur&k 111 _ , fl. (F);

F.D.B.S.6491 fl. (K); Froee 1735 fl. (K);
8929 fl. (BK)j i^ueira 4043 fl* l^->; >• la Cruz 1775 

fr. (F).

46. I. leucosepala - JU.G linff s.n. Type, fl. (K)j _ 

1060 fl. (K); Jones s.n. fl. (K); rtamagg s.n. fl. (K; 

478 fl. v-^-y? 1S3o ir. v^;.

47. I. licaniae flor_a - Martin s.n. Type, frig-p. fl.

I elinon s.n. fl. (K)*; Persaud 141 fr. (£)*; ilson-^rowne
482 i r . ̂  . *t . u- . ^ooo > ix. v ^ > * » _. .„ ', 1 :2 3 47 f 1 . ( i*1 ) * •

48. I. longipediceXlat^ Jucke U.»j . ..23603 -^ype, fl. 

1041 fl. (I-).

49. L. lon.qat.yla - opruc» 3232 i'ype, fl. <^$ OX?); Je 

4301 fl. (K); ?roes 21495 fl.

50 • i« lucid a - hrukoff 7267 fl.

51. L. Eacrophylla - vpruce 139 fl. (K; OXP); Uuckg 7821 fr.

(K); 1147 fl. (3K); 21325 fl. ' v ); 15529 fl. (BM); 7824

fl. (>-); aj^ot 1109 fl. (K); off 326 fl. (K).

52. I. ^ajuscula - Melino.n s.n. fl. (K)*; j'.D.B.J. 2141 fl,

(Ej*; yavis jT.i-.i;.j.^4^c u.., fr. (K; ^Hc.;^; ^ _ ,_._.

Qovan 40493 fr. (K)*; •..O. -mith 3095 fr. (K)*.

53. L. meKbre.nacea - "afc ;ot 1081 Type, fl. ( . Le , , ^

H.J.B.n. 1. fl. (K); ^i^iera H.J.iJ.d. 19766 fl. (I ).

54. L. micrantha - Hoetmanrx 1^^ fl. (K)*; .,.«. 3410 fl. v ^ / i 

, pruce 2690 fl. (K; OXP)*; I'ersuad 79 fr. (K)*; 161 fr. 

(F)*; 95, fl. I?)*! .F.D.3.J. 3C-6Q fl. (K)*.



55- &• L 1 - . .
2365 fl. U;*} 2629 fl. 

3740 fl. (K; ~>V*; ^

Licania

J Hohe: „ 816 fr. U/ x ; 

3565 fr. (?)*; 3110 fl. •'"'•

56, L. L - Fanshawe 1078 i'ype, fr. (K).

57. I. L - ..elino.n s.n. .ye, fl. (I j; /.L-.D.J-. 474^ 

fl. (K); 3334 fl. (}<).

56. £• mollis - ochosiburgk 910 Type, fl. (K; OXF)*; Frukoff 

7267 fl. (K); 3pruce 33U fr. (F)*; ^..D.B.J fl.

3768 fr. U>*» ^ chart ea & Lopez 9461 fi. U;*.

59. L. oblongifolia - Krukoff 6812 Type, st. (K); 7216 fr. (K);

1 fi.

60. I. Q.ctandra - i' 11041 fr. (K)*; 7316 fl.

Drake s.n. fl. v -v/*j /.D.3.O. 7053 fl. (K)*; jpencer ; — 

586 fl. (Bi--)* (type of L. %p©rta); sphomburgk 593 fl. '* 

136 fl. (C ?)* (type of I. pubiflora); 230 :'l. (ox?)*j 

opruce 329 fr. , fl. (k)*; Ule 7886 fl. (K)*; Iluj - " fl.

61 • i» oilman tha - Beard 492 Uype, st. (K).

62. Ji. orinocensjls - tyas ay A •: quires 426 type, fr. (K).

63. i. ovallfolia - B.... -^^, Jype, fl. (K).

64. L. pallida - Britten (L. brittoniana) - iusby 2442 fl. 

(*)** Krukoff 6139 fl. (K; BI s KCjj 6306 fr. (K; Bi-; i.G)*; 

5165 fl. (K; BK)*? 8507 fl. (P)».

65. i. parinarioides - Duoke 2S^Q4 fl. (K)*j

16415 fl. ; ; ' '^.9 fl. (BIO*; 10912 fl. (BK)*j 

fr. *j Krukoff 4880 fl. (3K)»; .- chunke 151 fl.

~* •*-« i.. parriflora - ochoinbur^k 977 Type, fl. (K; 

e.n. fl. (K)»; Kuhlmann H. J.S.It. 17973 fl. H^*; 

1576 fr. (fc)*| *tb5 fl. (OXF)*; 3302 fl. (C^)* (type of
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Licania 

-ucke 19780 f r. x ) *.

L. parvifolia - Jucke 8979 fl. (Bi }.

i^ persaudii - xura^ud 95 -ype , fl. uO*; 16i ir. 

Fanehave 1700 (IV'J.B.-i. 4436) Type, fl. (K)*; y..D.u.,r 

3127 fl. (*}*; 22 fl.

69. L. Platypus - Levy 222 2yp« f fl. (/•)*; C_ j. 1272 ;, 

fl. U ••)'*; Alien ?j\j ii. v^;^; 941 fl. (K) ; ; r a." 

428 fr. (}•:)*; Campbell s.n. fl. (K)*; Katuda 16450 fl. 

(F)* Jrlate.

70. i. poe- -' J, - ..ruicoff 8138 fl. (K); 6668 fl. (SK; F); 

Kuhlmaim H.J.B.H. 17970 fl. (1).

71- I- PQlita - ' pruce 2676 Type, fl. (K; BK; OX?)j 2762 fl. 

(OX?); Ducke 18816 fl. (K).

72. L. pyrlfolia - rurdij|T s.n. ^ype, /I. (K); ^rae^er s.n. fl. 

J ^....l^jss i?052 fl. (K); roadway 2864 fl. (K).

73. i.. retliolia - os^ 992 iVpe, fl. (K).

74. L. retusa - Ule 9568 Jype, fl. (K).

75. I. £l_. ,, - Gardner 1592 Type, fl. (K; ... , )*; Vfice 

Consul JL .n. fr. (K) 4 ; .__..„. s.n. fl. (F; ?)-; 

Bucke 1603 fl* (BK)*; ;^.rtiu3 902 fr. (K)*.

ii* ripariji - .roes 1961 Type, fl. (K)*j 1935 fl. r - •?

l. fl. (us); ^ __ ,f

fl. v-.J.

77. L. robusta - Duoke fj - T 1 -815 fl. (F); yelinoia s.n 
fl. (K)t 13 . >•; . 2906 fr. (K); 6816 fl . (K).

..

78. £. rondonii - krukoff 6686 st. (K); 8751 st. IK; .,;.;.



XV

Licania 

79. l ' _ - ^ ;. 2;-

'"•s ^everdy 53 (x.u.o.*. 2823) fl. ' , • 

80 - ±i- rufescens - chomburMk 601 Type, fl. (K); 935 f 1 ,

iso; / fl. 0-);
2 fl. u uire 24795 fl. U/.

e.n. ryp«» fl. (K); ?" -Iva

?7743 fl.

82. J. sclerophylla - jJurchell 76>8 fr,

fl. U;*; ; fr. i^> ; 1126 fl.

2617 fl. (BK)*; i^ucks 16418 fl. (3K)*; 15967 fl . (£>h)*| 

11397 11. (31.;*; 10123 fl., fr. (Bh)*l 2456 fl. (

83. L. gparsiplla - ?eck 858 Xype, fl. (K)*; J.chipp 102 

fl. (k; ^;^; 598 fr. ( 31 ;

84. I. spicRta - Mers 4095 Type, fl., fr. (K; ^'V. . 

11943 fl. (K); fl. (K)| 19137 fl. (K).

85. i. sprucei - ..pruq_e 1801 a, fl. v^>*; s.n. fr. 

CHaeiou 9738 fl. (»*? Ducke 23597 fl. (K)*,

86. I. jnocarpa - Krukoff 8553 fr. (31 ).

87. L. 9 ub cor data - ^.ruicoff 7088 st. v^-J (i»et. 

. L. t&kutuensls - •>.>. ^^.ith 3302 fl. (L).

89. L. ternatensis - Crue^er s.n. , fl. (K); Imray 1 

Xype, fl. U;; rshall 11912 fl. (lL)i Hart 6420 fl. 

(K); .a chard son 12668 fl. v-^^/i .^^^1^ 1w/^ fl. v/j 

Hod^e 578 fr.

i« to merit os a - Oardner 992 Type, fr. (" 

2559 ^ype, fl. U; Jh; C,<?)*; v.hitforq 3 fl. 

0.?. Baker 64 fl. (K)% fr. (^0 ) • ,u uer ^^^ f 1 . 

9360 fl. ^^)*.



Licania

91. i< L __.„ ___ -_c, fl. 
19777 fl., fr. (K).

92. -. ^rbinata - _ 1149 fl. U;

93- i« urceolar^s - 3pruce 2422 rvne, fl. (K; OX/); 261 fr.

94. L. utll_l^ - Jpruce 877 Type, fl. ( .aziou 14678 ); 

aurcheli 9316 fl. (K)j .Aioke. Im^ ri. u;; 19798 fl. f 

i Krukoff

95. i* Y9Qoa.it - nixmerous esp. ._„__ . ._ @» fl. 

(K)*; ud 13 fr. (j?1 )*; £ 59 fl. (K)*| c

Cruz 4384 fl. u^~; - "30 (i'.^.a.J. 2271; I-L. ^.; r.,g)f.

_ s pi end ens - nu&erous eap. l:errill 1224 fl.

^iaue; ^ala^ 1 5726 fr. (K; •-, .xosli .. U1 . 

(Kj 3AH)*; liu.1in iAN 27402 fr. (SAH)»; Kostermans S cc1 

(K}*| 6390 fl. (L)*; 7064 fr. (1)*; 6353 fr, (K; !,)*;

20216 fl. *j ....„..,, , 5401 fr. (K)*.

L. (G-eobalanua ) - numerous

(2- oblon^if olius ) Kaeh 734 fl., fr. (K; K0)j _____ 7 fl.

fr. (K; £ ; i-'iC); 5779 fr. (hO) >throck s.n. fl. (0;

Harper 883 fl. (MO); 1433 fr. ( 4 .0); = J ~Ji 642 fl. (KU>;

Killip 32791 fl. (Ko); Pollard 1120 fr. (KO); {jtch

fl., fr. (>iC-)$ _____ ̂. 333 I'l. ( ); Jlantcbn . fl.

(^)J O'rongulst 5332 fl. (1^0); J.P. 6tandley 495 fl.

Frednolia ^4>- fl. U'^;» >keynolds 10066 fl., fr. ( .u;;

Skehan 6/14 fl. f fr. (MO • yppdson &- chery 80 fl. (.

110 fl.

• -si» J.^ • ^nall ,'- s.n. f.l., fr. 

'-.mil, b.n. fl. (MO) j lalcer 27327 fl. U->o;j 27260 

fl. (KO); x.olfe 388 fr. /, .-'erausen s.n. fr.



_.V J.J.

* - •______^ _ _ __. s , , ... ..!.n. f 1. 

s.n. fl. ,.

AFROLIC

&• elaeosperma - .^erike-:- 1629 Type, fl. o* (£)*; Mildbraed 

7730 type, fl. £ (K)*; :>ei. . ..a 2465 fr. (F)*; 1. 

(K)*; 13555 fr* ( ,*; 1508 fl. <? (1)*; . -ne 2

217 fl. (? (/v^*; > ir. (^; ir ;

30n« *•« - (K)*, a^™; .hornewill 201 ix. v

195 bud C . ; medy 2496 f 1 . $ (FHC)*; linslie 8 fl,

ghomae 131 fl. <? (FHC)*.

£• urophyllus - ^ishton 3aUN 94B fl. (K; ?TTr - L)*j ^ 

Tabib 6497 fl. (K; ; HcVle ^4 fr. (FHC; . . 

Koste '2 fr. (K)*; Ml. 52 3 40 fr. ( ; 

Pur~ -ye ^o^.. fr. {K, ^»; j£ **ut 2471 fl. ( 

Jacobs 5676 fr. (L; K)*; Rahmat 1511 fr. ,..,,0*J .nderson 

SAR 4179 fr. \ S fl. ( ; i_ _. __ 

fl. 0*, Plate; fl. 

Hayiland <& ^iose 3240 st.

Havlland 723 fl. f •' '"?: K)* (tyn» ^ .. .Jicatus); ..w. t . =.-.v.._

;)*; Ilias Paie . -'r. * _ 

fr. (L: .;-.

P. verstee^hil - Verstee^h &. ^ 40^4 ix. 

BW 4801 fr. (K; L)*; Lam 3529 fl. ( )*; Kpeter ™°' 1114 

: 3.vte 744 fl. (i .) * .



xvi i:

5. i.

2- frorbo __ ..uton s.n. fl. (/)*! ^jnres s.n. fl. 

U;*; virey s.n. fl. U)~; 1 .*n 66 fl. U)*j

.ijL "1. b.n. ii. u*J'*» a arc lay s.n. fl. U^ n ; 

s.n. fl. (K)*.

2- POroa* - Hildebrant 3317 Type, fl. (K)*j Pgrville* 476 

fl. (K)« us; 507 i'r. (^)*j jecary fl. (P)'*-; 

Serv. jur. i'.adag, 12756 fl. U; i 8053 fl. (^)*; 7645 fr. 

(P)*; 56 n,, fr. (K)*; [jjchard s.n. fl. (K)»; Boivin 

2210 fl. (K)*j - ae ) fr. (f)*; 

3aron 5755 fl.

6.

1. H. 4eronto.gea - Le ^at 460 Type, fl. (P)*; Henna oart. 196 

fl., fr. (?)*; ____ ^ 519 fl., fr. C: )*; Bernier 

1245 fl. (r)*; Juillaumin ^ 12 (S)*; 

Juillauinin 13371 st. (2)*; _"-^-— ^^^ !i. (a)*; 

Compton 2320 fl. , . /* (typs of -arinari neooaledonica) ; 

irony fl. U)*; Balansa 2336 fl. (J; P)* (type of

. 1 .nsae); .^aniker 576 fl. U/*; ion 2245 fl 

(type of Parlnariuffi ininutiflorum) ; j*--nc_ 2029 fl.

(2)*? aohrdorf 123 st. (Z)*j luUlaumin <^ Ba\imann 6506 

st. (Z)*; 6685 st. (i)*; 'Irlimann 667 st. (Z)*.

2. ri,. lifouana - . aniker ^4/u i'ype, fl. ^>*j 2470a fl. v^ 

2470b fl. (Z)*.

3- £• I "olia - ^.....i 27462 i^y^e, fl. (L; Y)*.

4. a. papuana - ^s 257 fl. (3i»i)*| 893 fr. U.)*; : st;



xix

5. u rJ
Hung a 

-i§8. Balansa 2335 type, fr. (?)*; 3549 type,

-17fl. (Pj „)*; luji __ in et al. 1441 st. (/')

fl. (.,)*;
t (2)*; •*•- ,r, *1

fr. (Pj £)*; Peplanohe 519 fr. ;.

2411 fl.

s.n.

7.

C.

2976 fl. (K)*; 

54 fl. (> ;*.

*. 3t. n.

(BM); r.^.

, >*;

• bracteosa -

il.

1496*; ?003 fl.

»:;.P.A. 6045 fr.

Oha./ a__, 

t9 fr.

)*•• 2424 

f fl. (Bi>;-; 

6 fr. (NY)*;

870 fl.

4. '^. ^ __ -nsie - ..art ius s.n. Type, f '.,

142 fl. (F)*; >rukoff 6696 fr. (Bn)*j l-urca ^ires 135 fr. 

;*-; Duclre 464 fl*

5. ^. caryophylloid .. , .chenheim 274 2ype f st. ^ ;; 11 i-ype,

24060 n. (E; ?).

6. .J. cataraotae - ..-acke. 151

7. .^. chrysocalyy - pruce 4614 -jpe, fl.

Huber 9359 fl. (F)*: Klug .:, .

76?0 fl. (^du); 7760 fr.

)*; 644 fl.

- . (.-, ruz
2107 fl. a 6301 fl.

9. , fl.

(*•)*! «)'enman 761 fl. (K)*; 976 fl. (K);

fr. .'•-;. :3. /. 4916 a.



XX

ouepa

10 - 2- divaricate - Ducke 779 fl. (K)*; Juedes 2141 fr. (3K)*.

11 • £• dodecandra - . ampbell s.n. fl., fr. (.<.;•"; .ovirosa 

179 fl. (K)*; 3793 fr. (P; K)*; 3102 fl. (P)*; 

Lundell 4186 fl. ( .;;•••,)*.

12. ^. duckei - Krukoff 1249 fl. (K)*.

13. .J. elata - I^ucke 25001 type, fl. (K); 921 fl. (K).

14. 0.. e riant ha - ^pruce 313 i'ype, fl. (K; OXF)*; 1138 

fl. (Is; OX?)*; s.n. fl. (?)*; ^ucke 908 fl. (j?)*; 

7919 fl. (B^;-; ^a.Lten ^oole 31 fl. (K>*.

15. i« excelsa - 7-^ucke 19758 Type, fl. (?; K).

16. 2- exflexa - ?anahaye 722 (f.D.B.O. 3456) i^ype , fl. (K); 

722a Type, fr. (K).

17. 2- glandvaosa - Hoetmann 859 type, fl. (i3^; K)*; 1119 fl. 

); Kelinon 18 fr. (P)*; Kleinhoonte 988 fl.

. ,C. ^lauce scene - pruce 1752 i'ype f fl. CUAJ 

e.n. fl* (F)*; ^ucke 35562 fl., fr. (K)*? 

fr. (F)*j Krukoff 4576 fl. (K).

ausby 2678 fl.,

19. 2- ^lazioviana - 'Jlaziou 16217 type, fl. (11).

20. ,J. jc;r?^ndiflora - i-.artiug s.n. type, fl. (>'.}$ ^i. bar re to 

6783 fr. (1 .)*; 6764 fl. (?)*; Gardner 2563 fl. (OX?)*;

Burchell 4985 fl., fr. (K)*; .-tied el 702 fl. (K);----- ^ - -
:>laziou 21117 fl. (K).

21. £• HP brant ha - Lrukoff 725^ -ype, fl. u*;; •> ^nshnwe 6 

Maguire 23363 fl. (?)* Plate.

. £. insi.rgiis»31anchet 3209 type, fl. (P).

23. 2. krukovii - Krukoff 6007 si*. ( .;; 6208 type,

fl.



Couetda

xxi

24. 2- latifolia - r.rukoff 6005 xype, fie. (k; m).

25. 2* leptostachya - >pruce 1536 inype, fl. (UXF; K; lO*.

26. 2« lon^ipendula - Ule 8854 -ype, fl. (K)*; moke 43 fl., 

fr. U)*; 23592 fl. (/)*; 19 fl. (K)*".

27. 2« ciacrophylla - ^ruoe 4049 I'ype, fl. (OXF)*; .,. 

2089 fl. (£)*.

28. C. .oliifolia - ..pruce 1414 -^yp©, fl. (K;

ke 24966 ir. U;*» ^^559 fl. (K)*; 156 fl. (K)*.

29 • £• mart! ana - i-.artius s.n. i'ype , fr. (K); J-ardner 1284 

i'ype, fr. (K)*; 1056 fl. (K)".

30.. 2« Eiultiflora - : '.ohoisbur^k 112 xype, fl. (L; au*1 ;*; 

.x... t.ith 2502 fl. (!•')*; ijucke 15138 fr., fl. (K)*; 

2950 fl. (F)*; Jenman 1086 fl. (K).

31. 2- myrtifolia - Spruce 2262 Type, fl. (K; CXP);; 3072

lype, fl. (3.0; 174 ^ype, fl. (K); c-..<ot. 262 rype, fl., 

fr. (K)*; Krukoff 1930 fl. (.&.)*; Juatrecasas 6913 fl. 

(?)*? ^.^*3.g. 334 fl., fr. (K)*j 3320 fl., fr. (K) ! j 

j'roes 1930 fl. (L).

32. 2« obovata - :. ucke 24495 -ype, fr. u->^; 35561 fl. v^>*; 

406 fl. (>;).

- -chott s.n. Type, fl. (K)*; ,O.ston & Lu.tz

fl., fr. UK;*; . illiaiLg 13305 fr. (f)-^i Jlaziou 

6167 fl. (K); 7876 fl. (K); ^lc,nchet 3387 fl. (G.-CF).

34. 2« paraensis - lieber s.n. i'ype, fl. (; }\ ^pruce s.n, fl. 

(U^jJ1 )*; 719 fr. (J.)*; 1014 fl. (K); :-ucke 8409 fl. (&•) 

8928 fl. (b>J*; Lrukoff 4576 fl. (?;*.

3^* 2» para/niariens is - jiebrl< 1379 ^ype, fl. (K).

36. £• par1110 - ^'filbot s.n. fl. (K); * art in s.n. fl. (K; BM)



xxil
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37. £. pauciflora - F.D.B.3. 3638 fl., fr. (K.)*; 4242 fr.

(K)*; 3966 fl. (K); Jleason 539 fl. (K)*; iersaud 142 

fl. (K)*; Jenman 4184 fl. U- ; •

38. g. polyandra - fonduz 1 385& fl. (Bh; K)*; 13890 fr. (3i-.)*; 

Linden 1603 fl. (K)*? Purpus 12074 fl. (K); Grtega 85 

fl. (K); .liiriton 11006 fl. (K).

39. C. racemoaa - jpruce 2322 *ype, fl., fr. (03CF)*; 1776

Type, fl. (K; GXF)*; Ducke 407 fl. (F)*; 15684 fr. (li? •:)*; 

15153 fl. (I); Krukoff 4913 fl. (?)*.

£• reflexa - Jucke 19757 i'ype, fl. (K).

41- fi« roburta - ivodriauea H.A.K.a. 9651 ^ype, fl. (K; P); 

iluber 15116 fl. (I ).

42. a. rufa - Lutg 357^ rype f fl. (P; Bh).

43. C. ^chottii - jphott s.n. Uype, fl. ( .)•

44. 2. apicata - .:»uoke 25002 J^ype, fl. (PC; ?}; 661 fl. (K).

45. £. stipularis - "ucke 35383 i^ype, fl. (K); 1755 fl. (K),

46. CJ. subcordata - jpruce 1423 i'ype, fl. (K; OX?)*;

^1. 'ill iama 3173 fl. (?)*; Juoke 196 fl. (K)*; 17966 

fl. (fc); Poeppi^ s.n. fl. (ij.

47. ^ suberosa - . lie del 504 fl. (QIC?).

48. Cf. thyrsiflora - ..pruoe 3681 i'ype, fl. (K; SI-.).

49. £. uiti - i-.-artius s.n. fl. (h); Gardner 2561 fl. (OXF)*; 

Burchell 7665 fl. (K; OX?)*; Lutzelburg 1917; 3001 fl. 

(#)*; Blanchet 2775 fl. (OX^j BI-i)*.

50. £. ulei - Ule 5547 Type, fl. (r)*; II. . illiame 8157 

fl. t fr. (F)*; Krukoff ou^7 fl. UJ*.

51. ^. villosa - Kaguire 24'7r '5 Type, fl. (K;



XX111

8. uTr ' '.

!• £• amfiricana - numerous (OXF; ?HC; 7) eap. Clifford herb, 

s.n. *'ype, fl. (SI ); Qastillo 24A fl. i/ao;*; Lund ell 

2425 fl. (3M)»; 4878 fr. (F)*; Latuda 3270 fr. (h); 

Gurti-3 260 fl. (F).

2. H. an£uatifolia - Pohl 4.570 fl. (OX?).

3. H. ftnaup tie alma. ~ Sand with 1246 ilype , fl. (K); itatin 60 fl. 

(K); Jenuian 970 fl. (K)i 884 fl. (K); hit ton 61 fl. (K).

4. H. bicornis - pruce e.n. fl. (K); 322 fl. (K); Jraill 214 
fl. (K); helinon s.n. bud (5C).

5« &• brachystachya - Spruce 2268 I'ype, fl. (K; OXF); Ducfee 
35576 fl. (K).

6» M« bract aata - Kartius s.n. rype , fl. bud. (K).

?• !!• bull at a - oohomburgk 132 Type, fl. (K); gpru.ce 3084 fl.
(K; BK; CXF)*; Lteyeraark 57094 fl. (P)*; Krukoff 4916 fl.

a ^oyan 53 U''*^.-^.^. 7877} fl. (K).

8 « li» burchelli - Succhell 6571 rype, fr. (K); 6416 i'yp©, fl. 
6331 fl. (K).

9. H. caaaca - j'ansbawe A I-a/^uire 23005a i^ype, fl. (/:); 23496

'i?ype, fl. (X; BE). 

10 » ii« carbonaria - little 6275 -type, fl. , fr. (Kj HY) *;

Ouatrecaeas fl., f r. (£)*.

11. H. caudata - j3. u. 4376 Type, fl. f fr. (K)*; F.L.3.g. 7854 fl.

120 U» oiliata - I acedo 4C12 fl., fr. (!.)*} Gardner 1591 fl., fr 

(K; OXF)*; 2562 fl. (OXF)*; j*.I>.j3.3. 2586 fl., fr. (?)*; 

^•e,s 20456 fr. (NT)*; Black 55-10736 fr. , fl. (:.T)*; 

10699 fl. (H; >>uoke 8068 fl.

13. .^ collina - Spencer ivoore 141 i'ype, fl. (3M); Krukoff 1244



TTlV

Hirtella 

fl. (K); Jlaziou 21109 fl. (K); rt 490 fl. (31-.).

14. ]i. coriacea - ^araner 13^1 IJL. ^AOT;^;

15. H. coryiEboBa - 3ellow e.n. Type, fl. (r).

16. H. cotticaeneis - Ka^uire & Stahel 24103 fl. (K).

17. H. davisii - uavis 352 U .-'.->.-'.. <^345) i'ype, fl. (!<)*;

g.D.B.fr. 4540 fr. (K)*; Fanshave (F.D.B.G. 4493) fl. (..),*; 

i . awe & ire 22912 fr. (K).

18. ii. duckei - :>uck.e 6756 Type, fl., fr. (3K)*; Krukoff 

6634 fl., fr. (F;

19* H. elon^ata - hartius s.n. Type, fl. (K); liau^ht; 2604 fl. 

( ? )*? vcke 7365 fl., fr. (3&)*; 6785 fl. (BK)*; ,^

2520 fl. t fr. (K; u^'j'f; 3196 fl. (W^'^j ../roes 20892 fr. 

(NY)*; uaitas & Klein 1690 fr. (NY)*.

20. H. eriandra - Ochombur^k 886 i'ype, fl, (K); ...pruce 117 fl. 

); £raill 213 fl. (K); Ducke 7980 fl.

- !• excelsa - Krukoff 5^91 fr. (K; 3M); 4786 fr. (K; BK).

22. H. floribunda - Qjiaffiiegp s.n. i'yp«, fl. (K.); uellow s.n. 

fl. (K); Clausaen s.n. fl. (K); Gardner 45^-1 tfl. (K'j BK; 

aiaziou 19138 fl. (i •.}.

2 3. K. glabrata - Ule 8Q84 rvr>e f fr. (K)*; Ducke 23586 fl. 

$ 35560 fl. (K.)*; 465 fl. (K)*.

24. H. iglandistipula - ^ucke a.w.J.^. 1 ^u^7 i'ype, fl. (II).

2 5. H. ^landuloea - Barreto 8673 fl. ( v ^*. r;late; Dahlgreh 

951 fl. (F)*; Gardner 1947 fr., fl. (OX?)*; . .rchell 

5969 fl. (OX?)*; 3361 fl., fr. (K); 97£0 fr. (I ); 

7306 fl. u); ^ acedo 38S7 fl. (I-:).

26. H. .aaziovii - aiaziou 4946 ^ype, fl.



XXV

Hirtella

27. il. _ . ila« - .ice 3523 Type, fl. (i. . ,; Trail 215& 
st. (K).

28. ]1. £uyanensis - ^chombur^k 166 iype, ix, u*J " 5 awe 

F.D.B.0. 4184 fl. (i)*; 3042 Ty^e, young-fr. 0 )*; 

Jerm.an 4734 fl. (K)*.

29. H. nebeolada - .;oehne 2J623 fl. U;*J feiers 4049 fl., fr. 

( .; 4637 fl. (K)*; fardner 370 fl., fr. (K; OX?)*j 

Pohl s.n. fl. (CX?)*; ___ ̂ 7841 fr. (KT)*| 

11942 fl.

30. H. hookeri - ^ara;;^r ^47 Type, fl., fr.

31. H. jggaaicenaig - Harris 5604 !^yp©t ^r. (BK)*J s.n, fl., fr. 

)*J rrlor s.n. fl. (K); Irnray 319 fl. (K).

32. H. lightioide* - ;;ang 2418 rype, fl. (K); j.j. v.illiaina 

1568 fl. (K| B. •.).

33. jl- lon^ifolia - ^pruae 2904 Type, fl. (K; OXu1 ).

34. H. gacrophylla - ^pruce 3095 -ype, fl., fr. (&; u^'; A ; 

gteyermark 60561 fl. (F)*; K'in^ 1948 fl. (K)*; Bernard 

769 fl.

35. H. Eaorpsepala - ^ayi.s 590 (F.J.ii.o. 2631 ^yp«» fl. (r'HO;

K ) * J ^* *.-; T,." ; *-:- *

36. a. mani^era - Penman 6663 fr., fl. (K)*; 3960 fl. (K; -i ;)*; 

I-.a^ulre & -^ovan 39298 fr. (K)*; ypjidvith 92 fl. (K)*j 

Co van & Ilndeman 39023 fl. U)*.

37. H. martiana - Gardner 4540 Type, fl. (:>:?)*; 3138 fl., 

fr, (10; ^laaiou 12657 fl., fr. (K)*; Ule 7274 fl. (J 

..urchell 749A fl. (K); hartiua s.n. fl.

38. U. ^ LI. .^^llams 9460 fl. (?)*.

39. -. ma^acarpa - Drummond ^ ileiasley 2614 Type, fr. (Y); 

e 68 st. (K).



xxvi
Hirtella

40. a. raelinonii - . elinon e.n. fype, fl. (K).

41. ii« mollies^ - ^kman Io:>o3 fl. U;*J ^ain 25 fr.

42. H. mult if lor a - Purdie s.n. x-ype, fl. (K); I-.arsh 644 fl.

)5 Harris & Brit ton 10753 st. (K); Harris 3180 fl.

'0; 660 fl. (ji); ^ ^ s.n. fl. (31).

43. H. mynaecophila - .jucke 385 fl. (:?)*; 25008 fl. (K); 

17977 fl. (K); 6557 fl. (Btf).

44. H. obidencie - )ucke 19764 I'ype, fl. (K)*; Bavis 175 

(?.*>. 3. tf. 2166) fl. U.io;*; Krukoff 5979 fl. (?; K)*; 

8100 fl. (K)»; .jj. t . : -. 6167 fl. (K).

45. H. paniculata - numerous (11; FHC) ess. ff.D.B.O. 2857 fl. 

(^HO)*; ?.I>.3.&. 2507 fl. (K; ?HO) Plate; Broadway 2951 

fl. U;*; 5583 fl. (K)*; ^chocb- 7 fl. (OXF)*| 

Fendler 1019 fl. (l)*J Jimmonds 15016 fl. (K)*.

46. H. penclula - ___ d 166 fl. t fr. (K)*; and er eon s.n. fl., 

fr. (K)*; _ s.n. fl. (31-u K)*j Box 1747 fl. (31-0.

47. -*. phyeophora - . pruce s.n. fl. (K); Jucke 23587 fl. (K); 

25009 fl; (K); 25004 fl. (K); Krukoff 6874 fl. U).

48. Ik X'ilosisaima - LI. Williams 1183 fl. (F)*; ^artiua s.n.

fl.

49. H. POhlii - Pohl s.n. frag. (If), fl. (K), Type.

50. H. praealta - : eueot 792 iype, fr. (K; BK; P).

51. H. punctlllata - Juc^e 15044 x'

52. ^. purusana - Krukoff 6983 fr. , y ; uoke 3913 fl. (Bk).

53. H. racemosa - nujTKrous (CXP; ?; 1C etc.) esp. i. admire c

57 fr. u;*; iESL - . dl ^3^o4 n. d 

£r r . v;w ;:..ui 2014 fl. VV>AJ?)*; 2148 fl. (J ); .iinton 10773 fl.

9236 fl. 0 ̂- Jenman 7552 fl. (K); 2466 fr. (K).



Hirtella

54. H, raogmor -;.r. hexandra - .ypruoe S.E, fl.

A.Q. flnith 2189 fl., fr. (?)*; .chombur^k 80 fl.

307 (F.D.B.J. 5736; fl. (k).

55. H. rasa - ^.in..; 4249 fl., fr. (K; 3L)*; i rukof f 5525 fl. 

(k; 3M)*| Jwarta b.n, fl. ^,

56. H. rotundata - Ule 9043 £ype, fl. (K).

57. H. ._ . - dintenis 232 fl. (3i-:; K); 1509 fl. (K); 

525o IJL. u;> o^o / fl. (iif-j; Barber 82 fl., fr. (K).

58- H« soabra - Schomburgk 1051 ^ype t fl. (k)*; Uteyermark 

59395 fl., fr. (?)*; 0 pruoe 3546 fl. (K; ?)*; Ule 

6616 fl. (I0; Lass or 1704 fl. (£).

59. H. scaberula - 3pruce 2418 i'ype, fl. (K; OX?).

S« selloana - 3ellow s.n. ^ype, fra^;. (K); Keaia 5473 fl. 

(Ki BM).

« S- ail ice a - v_r.ay^er s.n. i'ype, fl. (K); Broadway 4025 fl. 

(K) .616 fl. (PHG)*; Sandwith 1721 fr. , bud (K)*j 

Aggers 561B (K)*; grij/won et al. 1329 fl.

62. d. SPITJ.CC.J. - 3568 (1%; ^0; Lruicoff 4684 st.

10558 ^ r; /; >laziou 1265B fl. (K)j gaseler 10700 fl. 

(E); Ducke 8374 fl. (3M).

63. d, standleyi - I: lug 3022 I'ype, fl., fr. (K; JKY)»; 2869 fl. 

(K)*.

64. H. strijgulQsa - Hoetmann 175 -type, fl. (K); Lanjouw &

Lindeman 3377 fl. (K); 2949 fl. (K)| Je^ot 136? fl. (F;

&&)i ^oiteau s.n. fl. (K).

65. H. - Ule 9414 Type, fl. (K).

66. H. aubsc^maens - pruce 3533 i'ype, fl. (K; .. . ; , ^).

67. A. Bubsetosa - £l ...... ^. & „. , ire 23437 ^ype, fl. (},).



xxviii

Hirtella

68. H. tentacula - _____ 2 fl., fr. 

417 fl. (BM)* ; vucke 1251 fl., fr. (

69. H. thouarsianp. - .erv. For, .-ad as. 13568 fr. (?)*;

&TS- ke 702 fl, (P)*; ^ at hie 6240 fl. (P)*; Baron 6249 fl., 

fr. (R); 6980 fl. (K).

70. £. voct ' .r- - .juoke 15046 fl. UWJ itf«Ot> n. uJ.

71. H. triandra - Stevenson 86 fl. (F; W»)fs 3kutch 2088

fl., fr. (F)*; Valour 1019 fl., fr. U)*; Hau^ht 4024 fl. 

U)*i Align 1689 fl. (F)*; oilva 178 fr. (HI)*} Bartlett 

12741 fl. uO; .ri.i at 1i?l> tl., fr. (K).

72. H. ulei - Juoke 1745 n., fr. (K)*; 15079 fl. (K)*j 

^ _ 53 fl. (E)».

73. H. zanzibarica - nuioerous \. esr . _-_l2 K^y79 fl. (J?HO)*; 

Oreenway 5376 (FHO)j iiqundspery 2280 fr. (L); Haerdj. 

333/0 fl., fr. (K).

9.

1 « £• alb Ida - Le Jes.tu 5472 'Uype, fl. (P; muj*.

2. K. banigveolensia - numerous K; oi,; ^SO esp. Jrles 732 ^ 

fl. (K; Bxi); Brenan & Ore -n way 8060 fl., fr. U'HC)*; 

Jreenway o.. Hoy I.e. fl. (?HO)*; . Lines j'J. J.J. - :": 

fl. (Fno;*; ;.j. Killer 224 fr. uvi^> T J .^e o aether 87 fl. 

; o.e vis 24 fr. (FHO)*; Chapman 40 fl. (?HC); 

286 fl. (FHO)*; Jemsei 120 fj. (PHC)*; ?anshave 

2930 fr. (K); jtolg 2276 fr. (P).

3. K. butayei - But aye 1440 i'y;>e, fl. U*t>; .aeraan 2039 fl. 

(K)*, Hate: Gilbert 1295 fr. (BR)*; loosens ^^ fl. 

(3,0 , ^ouis 16819 fr. (vkt)<; Leonard 270 fl. (BH)*j 

Robyns 3602 fl. U-i)*J Corbisier-b i 1357 fl,



Magnistipula
*• -• coftrauana - -Jonrau 65, Type, fl. 

5- 1> cuneatifolia - le xesT;u 9376 -, fl. (31;*.

6 » £• cupheiflora - i dldbraed 8307 st. (K)j .P.O. Jhoiaag 118 fl. 
(FKO)*.

7. K. " adulosa - nuceroun F; ?HO esp. Borle 254 iype, fl. 
(FHO; F)*; Lynes 327 . ir. (.^j*t .Oiea U fl. (^HO)*; 
Aixa:ue 535 fl. . o)*j Kartin 889/38 fl. (FHO)*; Holmes

fl. (J?ac)*;

K. fleur.vana - Baldwin 12522 fl. (K)*; 7017 fl. (K); 
Le restu 9611 fl.,fr. v^;-; 9551 fl.

9. |4« ^laberrima - Zenker 4509 ^ype, fl. (k; ,/*; ^e ^ 
6026 fl. (*)*.

ii« katan^enois - Duvi"" J. 1399 ^ype f fl. (B.t; ,^HG).

11. M. montana - Kichelson 741 Type, fl. (Bil)*; 762 f r. , fl. 
(**rt 756 st. (Bit)*; Pierlot 2769 fl. (3d)*; 3204. fr. 
(BR)»; 1741 fl. («R)*| 2465 fl. (Bit)*.

12 « !• pallidlflora - Zenker 4525 fl. (K; S; P).

1 3. £;* ea.pinii- Sapin s.n. Vype, fl. (BH); iioleman 6133 fl. 
(FHCj*; de Vitte 628 fl. (3K)*; 560 fl. (BH)*; Qverlaert 
941 fl. (. >, ; aisopouloe 665 fl. (3zt); 624 fl. (B.i); 
Jreenway 6161 fl. (FHO).

14. L. t ;iii - Teesman 81 xype, fl. (K; P){ Le
9086 fl; U'>"; 9419 fl. UJ*; 8036 fl. (P)*; 8790 fl.
U)*J 1333 fl. (P)*? aOB8V8iler 696c> fi. f Ir. (3r.)* Plate;
lalbot s.n. fl. (_.. , r .

» i.- youa^ii - loun^ 410 i'ype* *!• (k; rL).

16. r,. zenkeri - ^enker 2469 ^ype, fl. U; ;*.



1« _• /aianensia - .quiet s.n. t'ype, fl. bud 
s.n. fl. (K); ^errotet s».n. fl. v , ,• .

2 » if sonmolena - kelinon 230 2ype, fl. (P).

A- schultesii - Jchultes & iOgez, 0958 i'ype, fl. (K).

4. „;• barter! - ison 66 ?ype, ^ MM* ; Barter 2183
fl. (>)"; 1 1740 fl. (PtfO)*j J. finish 7 fl. (?HO)»; 
Chf'- i 1. (A-IO)*; 0.3.3. 160 fl. (?HO)*; 
Kennedy 3146 fr. (?HO)*j jjarajiiola 45684 fl. ( *; 
^ _____ ̂ ,-73 fl., fr. (?HO)*; Baldwin 9108 fl. (l )*; 
Dinkla^e 2101 fl. (K)*.

5. i. bell a - Griffon du Bell a v s.n. I'ype, fl. (P); 
3726 fl. (?HO) i'late; Klaine 1 0 1 fl. (K);

	._- £ 1? 3 fl. (K).

6 « A. brazzai - Thollon 565 l\ype, fl. (j?); 4209 ^ype, fl.

?• !• buchneri - •>oss>7eiler 14039 fl. (K).

8. A. campestrig - Joyaux 562 -Oype, fl. (K).

9* ii« chevalieri - Dybovski 118 i'ype» fl. (P; BR).

10 - ii- Qinerefc. ^enker 2903 ^ype, fl. (Kj Bl .).
11. A. dawei - __ ̂ 224 ^ype, fl. (K, ..,.,.

^« (lewevrei - ^oais 11 1 '; , ' ; ^90^ fi. (^;*; fl.
(BM)*; Leonard 943 fr. (K)*; Germain 4813 fl. (K)*; 
Gossweiler 13913 fr. (BM)*; 13820 fr. (BK)*; Young; 524

fl. (BM)*. 

13. ^* iiohotoma - Jalbot 3048 Type, fl. (

14. A. dinkl.a^e_i - linj ___ '3 ^ype, fl. (K; ^ )*;
v pe, fl. (in-,;-; ..ndoh 5677 fl. ; K)*; yjUne 973 fl. 

(Fi-iu; ^;^j 204 fl. (r1^;*! 156 fl. ;•; jarko 1038 
fr. 0)*.



Acioa
'615. £• . . ..

rype, fr. (K)*; " ni 10451 fl. U ^J ^; 5 ±c iler

4405 fl. (K)*; ^onteiro. ^anto.s <x i-tu ->,«. 258 fl. (~- v*.

16. ^. __ __£ - Jhevalier 19818 fl. (K),

17. A. Johns tone! - Jph/i^tone 74/31 iype, fl. U'HG; K;*; 

Kaitland 1401 fr, (FHO)*.

- £• klaineana - Ujor ?H1. 3793 fr. (K)*; ?albot 1529 fl. 

(K)*; 3153 fl. 00*; Preuss 263 fl. (K)*; Onochie r\ll. 

33153 fr. UJ*; ooyaux 111 fl. (K)*; ^enker 4507 fl.

19. ii. lujai - Luja 36, ... v_ -..> ; Jermaln 1447 fl. (K 

. ____ : fr. (i:)*; earlier 307 fr. (>;)*; Liben

fr. (L)-; ^r 14039 fl. (3K)*.

20. A. mr-- 44;. - . aiin 1427 xype» fl. (K); Staudt S13 fl. (K); 

...-.,-.,..... s.n. fl. (K); *£7 fl. (K); .inkier 1104 fl.

21. A. pallesqens - Otiffon du itellay 261 'i'ype, fl,

Leoompte s.n. fl., fr. (#)*; J. Jmjth 75 fl. (FHO)*; 

Kotuba FHI. 32654 fl. (:•:)*; "Jalbot 1716 fr. (K)*; 1599 

fl. (K)*; Johnstone s.n. fl. (K)*; ^enker 855 fl. (K)*j 

3641 fr.

22. A. parvifolia - 'ghQ.ma_s 5621 fl. (K); 5502 fl. (K)l Klein 

55 fl. (?HO); Unwin « .myth 36 fl. (K).

23. A. pierrei - Llaine 196 rype, fl. (K; £; Sj; 510 fl. (Bi>.)j 

^estu 2114 fl. (K; BM)| 1779 fl. (Bh).

24. ^. rudatisi - audatis 30 £ype, fl. (I; . , ; Liestel 654 

Type, fl. (K); Jones & Onochie FHI, ' fr. 

haitland e.n, fl. (K)*j 545 fl* (K)*; Qlorur 

30628 fl.

25. A, afipinii - ?pin p.n. Tvue, fl. (



Acioa

26. A. sc ^- ^

14189 fl. (K)*; riser 265 fl. ( 

2627 fr. (K)*j ^@j.^htori ^>4U^> ir. in 10665 fl.

27. . staudtli - ;jta pe, fl. (i ).

1533 Type, fl. (K; Bi«.}.

29. -,. thoUonl - Jhollon 794 Type, fl., fr. (?)*.

30. A. unwinii - a & 36 ^ype, fl. (K).

31 • Jt« whytoi - >-hy-^ s. 1 !. xype, fl. (K)*; ' \rre.tt s.n. fl.

5801 fl. (K)*; 5116 fl. (K)*; Jhoma.

2684 fr. (y.)*; 2522 fr. (K)*; Jaall 191 fl, (K)*; 

Sayth 241 fr. (K)*.

11. .all

1. i- . caopestris - Aublet s.n. Type, fr. (B?i)j Ducke 1256 fl 

(^)*> Orue^er s.n. fr, (K) 1-; Persaud 58 fr. (?)*; 

Brooks 12257 fl. (K); ;ot 204 fl. (>•:).

- Aublet s.n, 'I?ype, fr. (Br-); j.,^. .^niua

P; Krukoff 5862a fl. (K; O*, Plate; Vlndaok & 

^onachino ^9&75 fl. (K)*j Juoke 15025 fl. (K); Huber 

7045 (type of P. paju- ;i. (be^ K).

, ,

£• anamensis - Pjerre 339 !£yp© f fr. (I; BM); Kerr 604 fl. 

(X)*; 2309 fr. (K)*; 2559 fr. (F; F )*; Collina &1& 

fr. (1)*; 970 fr. c )*; 'larrand 109

£• bicolor - ^

fl, 

34721

eballog j'

, fl. 
fl. ^'

. (!').

5. £. bprneensiB - ^r 273' 

Katermana. 6615 fr. U J J

, fl. (I; l>.i; ^i.);

fr. U J J 6544 fr. Ir ) ;



XXXiii

IBarinari

6» 'i* "aallienais -

fl. (K)| jlaziou 9331 fl.

7. P. braohyataohya - .,,cr:on.

a.n.

b -type, fl. (K;

Krukoff 1, , fr. (K)*; _>£ruQe 1597 fl. (OXP)*; c. :.._..;. 
3406 fl. (i, ; *.

« £• oe-narioides - , xa 7152 i'ype, fl. (K)*; 5546 fl. 

(I; K)*; 10759 fr. VA,,*J 4376 fl. (K)*; 10017 fl. (Ky .

» £• c&penais - numerous FHC esp. Bnrk® 518 Type, fl. (K); 

g.orby s.n. fr. )*j • .is 4 fl. (j?HO)*; 1691 fl. (
e 1 Jr. i^uu;>; „ _; l£ 1267 fl. (FHC); 1278 fl.

-#• *

(FHO)*; ^dmondB 11/47 fr. (?HO)».

10 °IV. A • .la - i)ucke 24183 Type, fl. (K); 24182 Type,

fl. (K).

11 • ju» chapelieri - 657t; rr.

12. P. con^ensla - numerous (I 

(i^IC)*; s.n. fr, (

-0) esp. Leonard 520 fl.

.-ien s.n. fl. (PHG)*.

P. -a - _ 6yl i'ype f fl. (3H)*; .3in s.n. fr. 
--/ » ,.aurent 429 fl. (BR)*; '/ubois 915 fr. 

711 fl., fr. (BH)*.

£. C2: ^ - reorders 30270 fr. (L); i-.ain^ay 621/2 fl., fr. 
(»; ^ux-^a 259 fl. 00; r - ._ 4 71431 fl. (K);
Kgarllman -F 36915 fr. (F).

362 Type,15. P. curatellifolia - numerous PHC, t . ___)

fl. (0£F)*; Holmec j40 fl. (?Hc-)»; !oyle 579 fl. (?HO)*|

511 fl. (PHC)*; ^gelin^ 14ou ix. u'^u;"; ^ ; 1622 fr.

*• Jackson 2040 fl., fr. ^^0)*.

16. P. eycelsa - numarous ri ;IO, esp. Don s.n. 

,hi':e 3503 fl. U^O)*; nnedy 1726 fr.

^ i ^ ^» j. j.., .1 r.

' i.-L. v- -^y " i --«.^,

s.n. fl. (0*?)*; Chapman 137 fr.

r.
1643 fl.

Heudelot



Parinari 

17. £• _ ______ . - ..-ziou L_ , . (K); 21 ?...

tl. (fc); 7602 fl. > iy, -.!.(. , __ fl.

18. P. helferi - Heifer ,*..... ., ,. (K); ..ace 2963 fl. 0 /;

Parkineon o 249 fl. (K); t enny . e 94H fl. (K).

19» £• ifl-3ulara - Herb^ U.^. 'xpl. . s.n. Type, fr. (K.); 

^jgjrui iyy«i fr. u'^iu;^; .yKeg 7u il. u'nu;*; .. s.n.

f vw^.' 1 )*; Vaupel 484 fl. (14)*; Greenwood 5203 fr.

20, £. Ip.xi^lorp - ___ : 11051 ryoe, fl. (K); 3. fl. 

2418 fl. U); . .... ^2 fl. (K).

21 . £. _ - ; u^o.j. •-•.•.?.- s:.u. -/pe f fl. K)*; I- * 'Jilliyray s.n.

Typ- . , * T ..41 138 fr. t fl. (K)*; Brass 27725 fl.

(K)*; O fl. (K)*; iirandenhoret 15 fl. (K)*.

22. im . >j.j.a - *£_ ' .:Jt ^^-^ *yp©t fl. U^> w i ^.ow rial ?D

23797 XA. v^^)*j KeKdereoa SP 29619 fl. (K)*; SF 29670

fl. . J)*? ........ .. . .- .-.jlOfr. (K)*; Line's Jol. 10422

fi. u;.
23. £. ojwugifolia - . " ier 3137 Type, fl. (Kj OXP); Pereira 

& Pabst 7376 fl. (F); Burchell 6067 fl., fr. (K); Uster 

357 fl. ____ JJi 21112 fl. (K); . -cedo 4261 fl. (1 j.

24. £.. pacfryphyila - H.h. ^mith 1775 i(ype t fl., fr. (K)*;

^ernarai ' ~ . illiaitis 9972 fl., fr. (i-x )*.

. 1. puanfi - 1. . liiith 1004 e, st. (L).

26. P. parilifl - li_ '' fl., fr. (F; I ; -uj*.

27. £. imrvifoliR - ^ JJh 1^ *^pe t fl. (K); £— • • 3 3992 fl.

28. P. ,.-QJA ^ - ^ .: 8 » n - -^'yp©» ' -• < •; ingay ; fl.

's s.01. oOt-7 fr. (L; k;; 4624 fl. (L;



Parinari

£• rodolphi - .odr^ j. a.A.i . r. 9t~. a, fl. (- ;.

30. £. rubdUinosa - 4ialey 16016 iype, fl. (K); .,..'. 11301 fl. 

(K).

31 • £• salomonensis - *elke._r 6. ..Jiite.. ?ype» f r. (K); 

L,o. afciith 193 st. (!'..).

32. P. B^x-ucei - oprucg 3539 *ypQ f fl» (O^iF; K).

33. ?• oumatrana - Koorders S56P Type, fr. (1 ); 30270 fr. (K); 

30331 fl., fr. (K).

34-. P. verdickii - y.erdlck 568 i'ype, fl. i^u; sf.oetze 1473 

Type, fl. ^.vi ,}; chmitz 738 fl. (Brt); 2301 fr. (J&i); 

ttitBchard 1676 fl. (IR)? 1682 fl. (K); ^uarr^ 5438., fl. 

(3E; K).

35. P. |>arva - ^oaen-i.Xoss 14676 Type, fl. (K).

36. P. sericeo-ar&©nt@a - l;;,ai.l .,-._,;B 2875 iype, fl. (K).

37. P. sp. 1 - jfein. 21399 Type, fl. (-

12. ii

!• benng.: Joott Llliot 5480 Type, fl. (K)*, Plate; 

5052 *ype, fl. (K)*; .j^rfuin 900 fl. (P)*5 Chevalier 

13068 fl.-fr. (jr}»; 13164 fl., fr. (?)*; _ _ on 5445 

fl., fr. u)*; ':&lziel 8386 " (K)*; . ' li 6807 fr. 

(BR)*; " T1——^r 181 fl. . *-. { • r ' fl. (K)*; .Jta 

330 fr. (K)*.

13. NEOOARYA

N, giacrophylla - numerous k, ^t-.L, esp. - -on s.n. 3, fl. 

(KJ*; A.r. ^. *jones cuo il. U'^0)*, rlate; Qri^hton 148 fl. 

(PHO)*, ixt:ve; Irvine 1? M fl. ^-w,, >,allace 113 fr. 

(?HO); i'rochain 3070 fr.



£• C-.o riacea — 3chonibur^:k 65 -^yp^» £1*
s.n. fl., fr. )*$ j'roejg. "?i* fl, : 22630 fl,
U'*;*; j, 1364 fl. (F)*; 1700 fr. (NY)*; Pires &
Silva 4401 fr. (iu;»; '1 fl. ;*.

£• *s -ri - Gardner 51 "=• Type, fl. (OX?- ' -siou 
15943 fl. (irj*; 14677 fl. (P; , ?j BR)*.

£•£,,.„., lucke H,A. - - 1. (NY)*; 364 fl. 
i ^v^r 1137 fl. vWt -t J A... .mi 2609 fl.

(KY}*| 3559 fr. (K; F)*j Japucho 384 fl. (?)*.

. (K;

15. OYC-

2- asperula numerous esp. - Teysman P.H. ^•'• <| '"? f st. (i»;; 
f-yrnirx<ton 23343 fl. (r'HO)*; chut K2 fl. (K)*; Kosternane 
13931 fr, (K)*; 7015 fr. (K)*; „ ______ j fr. (K)*;
^. .. .. ,..-.£ »•"• ^>^i i- U->*; .. . . _. 511 fl. (:..,)* etc., 
etc.

- 's Ool. J"/11 i1ype, fr. (K)*; Hose 475 fl.
, j fl., fr. (K)*j Aghton 3184 fl.

^t>u fr.

£• ^la^>errigi^ numerous esp. - i- ckee 2928 fr. (K)*; 
if'.^. .. Born 6224 fl., fr. U)*, /late; ^_iad. 1994 fr 
UUG;*; Vaupgl 237 fl. (r;)*; 3r 20714 fl. (J1 )*; 
Kusvata c SolTB.dmo 45 ir. (i^;*; fr.

ji* indlca - 3eddoK3 s.n. ^'y?e» fl. 

0. latifolia - H§ni££ • . 21119 rn̂ype, fl. (K).

, fr, (k>*j
Type, fl. (K)*; _™



ii
Gyclandrophora

£. tr vancoricQ -

364 fr. (K)*; IT ^ 34 fl . (K )*.

£• impreasa - Je.ccari 2510

£ 14629 fl.

£• lacoi/eii - ;

-., fl. (K); 2955 fr. (K); 

£ e.n. fr. 0;

e, fl. (. . 9378 fl. (K).

*Vi-^- f fl.

16.

< -corygibosa - numerous K, / X , esp, L,,,.%^ . ,.^.!?.B. 1839 
« U;*l :• 10 P.K.H. 18047 fl. (F . ; Ida

5398 fl. /T w ; Kostensana 13856 fl. v 1200 fr. (K)*; 
White : M?3 fl. ri 5*1 Kuswata ^ ^oJ ~ -' o 67 fr. urj 
Mas ?D 12371 fr, )*; Symln/cton Fi) 20872 fl. (?HO)»; 
Pawancliee FP 13751 fr. ( j.

2 » • aubrevillel - 185 ^' U"> K { S47 fl. 

283 fl. (K)»;(Jiil), fr. (K)*; 2051 :fl. (P)*j 

Bur bridge 609 fl. (K).

3. K. chrysophylla - i ,ann _978 x'ype , fl. (K)*; ._.-•._ Cooper 297 
b«d r^Hr)*; 446 fl. (K> ;^ T'±£?-' • -- n "'% 9 iJ.. f fr, i&O*; 

Talbot s.n. fl. (K)».

4. )*; fl. (
s.n. fr.

Vermoegen 1442 fr.

fr,

oyaux 45 i^yp®, fl. (K).

5. |i.

229 

(PHO)*J

- Kann 1 :j2 Type, fl. (*)*; 

j Jorbisier 1050 fl. (ifci 

fr. (PHO)»; 229 fl. (?HC

a 13S fl. 

Kennedy

2323 fr.



Karanthes

6. K. gpetseniana - ______ ^ fl* 14 fl. (K); 

1566 fl. (K); Bryce 127 fl. ^).

7. K. kerstin/rii- i.erstin^ 320 ^yp«, fr. <; 547 Type, 

fl. (i')*; Jons. /or. »•. ^i^.. e.n. fl. •; . Lely 737 fl.

Batten Poole 106 fl. (K).

:el . fl. Uj; ., .; J>H6 fl.

; •/x.^o- 1130 fr. (.,.,, -^^ ... ^4424 fl.

Peal 113 fl. (?HO)*; Hoyle 683 fl. (FHO)*? 1056 fl. (/HO)*?

1034 fr. (FHu); rreenvay & iioyle 10t>6 ri. ^ -; , ilte

3484 fr. U'HU;*; ophmitz 3666 fr. ^i\;*; Bequaert s.n.

(Type of Parinari beguaertii). fl. (BE)*; u g -itte 6605 fl.

--^ • ,::iweinfurth ,.,._ fl. (M)*; i.ff 249/42 fl, 0)*;

______ J fr. (i,).

&• rob nil 461 e, fl. W; / ^ 4043 fl. (FED;' ; 

Irvine *>*"••' :0)*5 Taylor T ° ^ (?HC)*; Jones PHI 

') -^1
J -^ -L . x ; .

16.

' - Jlmer i O44 A'ype» fl. U»» ^-.;; 21848 fr. 

v-y* ^uasa v, ^nj;^o3i 10621 fl. (K,; 10187 fl. (K); 

^03chbomopraefst ^.13841 fl. (K; P): * ___ -mne 13630 fl. 

(K); . . ,24 fr. ( 3 fl. (K); 

s.n. fl. Uw •

2, -f. heteropetala - Kini^s Col. Q m^r> n (K)J 

Scortechini 2040 ryr>e, fl. (0.^

£• a p. I - tlav; . &• Hpse 3156 3 t fl. (> } ; .josli 

14^ lj-J fl. UAU>; " , o 157«^y fr. . 151o^ ir.



The st ~y is riven on th diagram in/ pocket of this

work, where the c res are >rs

refer to the following anatomical c ;-

1» Cells of the outer e^ider^is palisade-like elongated. 

2. ..... wit '-I the cuter wfl.ll

3. ..... with the outer wall thick h a wed.^e-t. ,:d
	decurrent mass of sec ,.

4. ..... with outer and lateral walls thickened.

5. ..... with lateral walls only, thickened.

6. ..... thickened oc the inner vail.

7. ..... inner and lateral v thi

5. ..... with collenc; ;s thieke

9 . ..... mucilaginous .

10. ..... developing hypoderm without mucilagination,

11. ..... develo, . - oderm.

12. ..... with a sil: nerves.

13« Cells wi UJT* i>j.li.ca-bodies.

14. Jells of the lower epidermis thickened on the lateral walls.

15. ..... t .tokened on the lateral and inner walls.

16. ..... with collenchyr :.ickenia_;.

17. ..... witn papillose an lorentifctioa.

18. ..... rhowin,^ dimorphy.

19. ..... mucilP T iriou8 .

20. ...*. developing a muci i.

21. ..... exhibiting a striated pattern.

22. ..... covered with lenticels.

23. 3to»ata without accessor -.^n.c?.

24- Kesophyll in the >re.

25. ..... with disc OUB lacunae parallel to veins.

26. , .... having fatty bodies.

27. ..... having silica-bodies .



28. __ j>!B with

29. ..... with sole. _ .touB rin~ only.

30. ..... without enchymavous ri is.

31. ..... of leai-unaereurface ridge-like.

32. Palisade gl^-' ar aurface.

33. ..... on the leaf loi?/er surface.
34. ..... ent.

j?p. veers tor; vities pr t.

3t. Paired ^j.i^id8 present.

37. Crystals in t^r: 'rniir.r^»-iike hypodena cells.

38. Leaf lower surface wi. a ar >id indumentum.
39. leltaue hairs }

40. -jtellate hairs pres«&i.

41. Glandular haire present.

42. ^picular cells in the mesophyll.

43. ^i' es in the nerve; tr.

44. ..... cone-sa.->oc.".,

45. ..... ^lobular and cone-shaped.

4C. *annin sacs in secondary cortex.

47. jnetrical stomata evenly distributed on both sides of 
	the leaf.

48. iaiple pits in the *ooa prosenchyma.

49. ilica-membrane absent.



iJL

About 15- -ai a iuci sheet 

and pla,;Ovi in a ;e tuutj. i'iau whole process 

of preparation *o done in these tube®.

(1^ ly 10 ml. i . _ar gently 

for 40 minute-; in an oil bath.

(2) Centrifuge and -it, wash in c lied water, 

centrifuge again and decant.

(3) "d'1 a few ml. glacial acetic aoid. Centrifuge and 

decant.

(4 N out 5 ml« f? ly made up acet cdxture 

(y parts acetic ' iride, 1 part cone, r '" ). The H^J^A 

must be added drop by drop while vigorously '-'tating the 

mixture all the time.

(5) Keat in a water bath for •- 20 minutes, to bring 

no ooilin,-; pours eoia aiatil the mixture uurns a dark colour.

(6) Cool, centrifuge and decant.

(7) -.da a few ml. of „ .tic acid. Centrifuge 

and decant.

(u; li in dibtiillea w , cenirxiuge ana uecant, 

v^-; --ad about 10 ml. 10^ NaQH and sijamer for about 20 

minutes.

(1 j, d 3.

(11) 'AaBh twice in distilled .r, decant.

j?h.* residue is now ready for mourr . \ 

few drops of the residue are n' \ in a welled elide. Id 

two drops of .' ' ain, ana w;-.-.: -;u.a n^i; niixoa in, add a einall 

quantity of glycerine jelly. ,. ..^^ the jelly has 

melted £^id is* evenly distr^ , low to cool 

set. A small quantaty of this jelly may i

melted onto a slide. ^ is then c ' ' - rounded by 

wax to make a permanent preparation.



captation -* ,>a

wealth ,'or9e tr Uute(



A. , 4



Q
 

Q)

-p o
O

n 
s»

B

gfi -sCJ 
O

•H
 

82
f-t 

O3J

0

j.?* 
] 

&
 

%> 
\

*
 O

 
i 

I®
 

O

000t-

O
O

O
O

O
O

O
O

O
O

<
5

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
C

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O

o
o

o
o

o
o

o
o

o
o

o
o

o
^
o

o
o

c
^
o

o
<

:>
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

»
—

»
—

»
—

 *—
 w

"• v—
 <r—

 <—
 

*—
 

«—
 «

—
»
—

<
-•»

«
«
—

 
«—

 *—
 V

" *--T
--«

~
<

r—
 *—

 «r—
 
*
-*

—
 *—

 *r- <
r- •«—

 5r~ w—
 

^p- *—
 *—

 »—
 

»—
 

«—
 
O

 *•* *
•
 *—

 «—
 *—

 
«r» v—

 «
~

 
O

 *~
 
*•* 

*"• *~
 »

~
 
«

••

i
o

 »- o
 o

 o
 »- —

 o
 o

 o
 *-> o

 o
 o

 o
 o

 o
 o

 o
 o

 *- o
 o

 o
 o

 o
 o

 o
 o o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

^
^
*
-*

--r-*
-^

-'r-*
-^

-O
O

O
*
-O

O
O

*
-*

-«
-*

-*
-*

-*
-*

-^
*
-»

-*
-^

»
-*

-*
-«

-*
-»

-»
-*

-

O
Q

O
O

O
O

O
 *

-*
-'-«

- «r~—
 ^

*
-*

-O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

«r~ 
T—

 *—
 

*—
 «—

 w
" *—

 •»•—
 »•" *~

 *~
 

«r~ *—
• •»•• •—

 •»~ 
O

 O
 C

5
 C

?
 C

5
 »"* *"" 

*~
 ^

~
 *~

 *•" *~" 
*~

 ^
~

 *~
 ^~* *~

 
*~

 C
5
 *

•
 """ *"~ *~" *~

 **• 
V

* *~
 
"
"
 

C
?

 *~
 *•" *~

 *"• *~
 O

 *"" *"" C
5

GJ 
Cf3

«tt o

03>>

CJ 
•H

 
O*

» 
«w»

.- 
4 c; 

' 
-;r O 

*
->

t. 
«.. -4-4 aj

G
 

*? 
Ot. a
fif

^
 &

 
,v 

ii-*3
 

•'" 0
 

«S 
C

 H
 O

 
d

 
O

 -£> 
Cj

eSOO
 

V1

O
O

 
O

 
0
, 0

HI 
-H TJ 

«**
4 

^
•
^

•
n

s
a
p

w
 

w
v

J
-.

OS 45 
C

 
O

 CD 
Si 

»
 

*< M
 ~ '•

*J 
O

, 
<B ^

 o
 «?? 

O
 

&
 T> 

^
* 

** 
O

 
* 

ri 
<•> 

-"! 
*3 

c5 
^
 
«

 
O

0
 

«-* 
!.!> 

t 
..• 

»
 -H

 ^> 
«S *4

fc 
O

 
, .i 

v 
,) 'H

 
?4 

c3 
H

 
d

 
,.

«ff 
£

 
' 

"» 
'. 

A- 
^
 

O
 

O
 

©
 
g

 r-
JC3 

E
 - 

*•» 
t* 

-M
 *>

 
O

 
SO 

.?? 
S

k «

a5
C

33C
S

C
3H

 
O

 
ti <H

-H cd ,ci
<~4 O

 tf .fir «
 tt 

O
 

-S 
O

 
<» 

^»»^ 
w

 
CJ

5 ^
 
o

 
O

 H
 
£

^ *H
 -rt

<9 >

of)
^H 
tu 
ft

O
 

O

v. ^- «- ^. f g <\j f j f\j <M c\j c.j <\i 
jf\jK

\>^r<>?<'N
K

M
i^M

<^f«'M
^\' 

^*ifr*!t
<«

f^
'i«

a
-^'^W

<<3
'in

tfN
ir\ir\ir\



inO/-%'•V

•;.i :>

o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 *~ o

 *~ *~ o
 o

 *- o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 <r- o
 o

 o
 o

 «- o
 o

 o
 o

 *- o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
o
 o

 o
 o

 o
 o

 o
 o

 *- o
 *-o

 o
 o

 o
 o

 o
 *- o

 ••- •— «•- -- o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 «r- o
 o

 o
 o

 -~ *- T- o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 «- 
o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o• *~ *- *- o
 o

 o
 o

 o
 o

 o
 o

 o
*—

 
^~- v—

 «
_

 *p~ v~. ««• «—
 «•- <r~ *—

 *»• 
«r* »—

 *—
 «—

 *—
 *—

 «
•• v—

 «•"*• «—
 
«
~

 «—
 »—

 n
r* *—

 *
•
 «•«• »—

 
»—

 »—
 «

~
 ^

»
 »—

 •«
• »

«
 <r—

• ^—
 O

 »—
 t»~

 
£;5 *—

 •"• «~- O
 O

 C
?

 *•" *~
 
""" *"" 

*~
 *~

 
*~

' •
"
 *"* 

<r~ *~" *~
 *~" *~

 O
 ^

~
 "~

O
O

O
O

C
)O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
C

>
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

^
«
r-O

'r>
^

~
O

*-O
O

O
O

O
O

O
O

T
—

t—
^

r-*—
 •—

*—
*—

•—
 »—

 »—
 «»' <r- »—

 «—
 ^—

 *—
»

—
«

—
 *—

 O
 O

 O
 O

 *"• *~
 •*•* *r- *

•
 «r- <*—

 «*—
 «—

 *—
 w—

 »—
 *—

 f—
 t—

 *"
 *—

• *—
 •*—

 -r- *—
 «—

 O
 O

 O
 O

 «
—

*—
•—

«
—

 *—
 CJ> O

 O
 O

 O
 O

 «
"-«

"-«
—

 •»• «•—
 «r-

O
 O

 O
 *- O

 *- O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 —

 »- —
 «•- o

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 *- O

 O
 o

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 

O
O

O
O

O
O

O
O

O
O

O
O

O
C

^
O

O
O

O
O

^
»

--*
-<

r
-*

-O
^

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
'r

-O
O

O
C

--*
---*

-O
O

O
O

O
O

O
O

O
O

O
O

 
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

^
*
~

^
-*

-O
O

O
O

O
»
-O

O
O

O
O

O
O

O
w

O
O

O
O

O
O

O
-~

O
O

O
»
-'r

-O
O

O
-~

 —
 O

~
-O

O
O

O
O

O
Q

C

c; 
•HH

 
G5 

O
 

H
 

V
l 

OJ 
Sf

©
 **H ^C?

CJ 
*
 

O
 

L? 
O

 H

Of) 
^-> ^

O
 X

 T^

-P
O

O
O

 
fc 

O
S

 
O

 X5

to -H
 

O
 

O
 H

 H
H

 
O

 ^-*
•H

 -H
T

3

>
 
^

O
 

^0

a-P(g!

85-

<D

r~
l -H

 
O

 
fid

O
 

O
 

63 
ffi 

ffi} 
C

•H
 *«"< 

C
 

<& O
 

yl
Jk -H

 ©
 

O
 

£3 
O

^
 

«» 
0)

H
 

H
•Hcs

O
 <H

 
>?

jf 
«

•**
C? 

O
o

 tr.
oO

o Jn
H

 cf
CC

(4 c3
05 4*
•H

 
CQ

*> 
3
 

H
 ,Q

0^ 
O

£1 
t*

03 
©

 
T

i 
•H

 
O

JsH
 

O
H

<S
H

C
 
O

,
C? 

O
•H

 -H
*> so ; j
^
 

?H
 

*H
d © e8

O
i 

•H

OJ 
«

is 
ca

o 
o

H
 

«3 H
--« 43 

•$
H '55 "d
o i> c
3
 

O
 

35
C.1! ^

H

OJ

Id 
>

 
O

 A
 O

comosa c o
«! 

O
 

>» O
 

H
 

O
O

H

""—
 

»»»

31o o
&

 -H
H>

CI

•H
tlP

 
•H

H
 ffi

O

O•HO
 o

£ I' 

D C

oe?
O

O
03 -H

£3 
O

 
>

 -H
 

C
 

4 
k

 4^>
5 *? 

O
 

^ 
<3> 

0>
-$ 

0j ,O
 

*)L, ^ jj ,0
 

<D
V

-k 
^*%

 
{
•
 

t
i
 

^
^

 
f
 ̂

 
fW

 
(T^

*^
 

»•»•• 
f*^

 
f^

 
>

-* 
^

^
 

v
v
 

»
^

X
r
J
O

O
S

O
O

H
^

^
O

 
vt &

, 
O

 
O

 
M

 
?,5 O

 
O

O
« f(J 

£^
£

 
c£ 

Q) 
C? J.1

(y 4-> 
W

 -H
 *J -H

£
 

6? 
O

 
G5 

C| 
ft)

C5 H
 
«

 H
 «H

 "O
^
 p ci «*^ ^ 3

> "• r> *> ^
> r-> o

 o
O

 O
 O

 O
 o

 O
 O

 O
 O

V
 -
| 

P
 
f"

?
•*- •* 

«-* -*
H

;-* 
• 

r^
 

*T
* 

r'*-*

o
o

o
o

»
- T

-*- »
-.; 

;: ;-,---



Ono1

O
O
«
~
O
*
-
O
O
<
r
-
O
*
~
*
-
O
«
-
«
'
-
O
*
-
«
r
-
O
O
<
«
~

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

O
O
O
*
-
*
-
O
O
O
O
O
O
O
O
O
O
O
O
Q
O
O

o
 o
 o
 —
 o
 —
 o
o
o
o
o
 —
 o
o
o
o
o
o
o
o

05CD
+=>

Cti 
Q

)

G5 
O

 ,0
 

03 

P
-P

 r^ 
O

el o O- o

& o

O
© o s

•Hd o•P
 J3

^
^
 
t
 <

jr; o
O

H

"HoHo

•Ho
Q?

-H-H-P

• Sc- 
Cs, o

OS
J.

<H

."* 
•- 

"•,
—? 

.-f-
*'•«« 

.

•-,' CM 04



B, ^ata used for the analysis

p
L

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57 
58

•Si

"\

O

P.

#•

A.
Gr.
Gr«

ParacteiLonj = t -.iu*elesia

Licani u = Hun^ra;

pecies

veroteeghii
urophyllus
elaeosperma
pall id us
oblon^ifolius

Jr. borbonica
Ji
I'"1! u

L.
L.
P.
P.
H.
L.
I.
L.
V •

L.
T
.L •

L.
L.
L,
L.
L.
1-.

L,
L,
L.
i,
L.
L.
L.
L.
L.
L.
L.
L.
L.
L.
L.
L.
I;.

JU.

L.
A.
H.
C.
C.
c.
c.
G.

L!
7J-t •
L.
L.
L.
L.

•. ffiadagascarienris
'. porosa
rhamnoides
balansae
neocaledonica
minuti folia
lOx Ala
;erontogea
lifouana
gerontogea var. frankii
icaco
arborea
coriacea
incana
cuprea
apetala
guianensis
heterornorpha
kunthiana

> mi era nt ha
> microcarpa
mollis
latifolia
octandra
parinarioides
parviflora Benth.
apetala II
platypus
rigid a
sclerophylla
tomentosa
grisea
persaudii
laxiflora
canescens
venosa
majuscula
licanaeflora
splendens
lo^i folia
pellocarpue
savanarum
atacoriensis
ellipticus
orbicularis
spicatum
buxifolia
davillaefolia
densiflora
Vi ~ T T^t ill FIri jAiiJ j« JL. ̂ L k-*

pallida Britt. 
soarsipilis

J

1
5
2

20
16
15
15
8
7
8
6
7
7
8
8
7
5

22
12
11
5
3
8

35
9
6
3
5

10
10
8

20
5

10
19
14
8
30
3

11
7
5
6

12
24
10
9

17
17
14
22
26
2
5
7
4
5

14
6

G

2
1
1
1
1
1
1
1
1
0
'v>

0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 
1

=

1
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 
1

22

4
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 
1



Species_________________1234
59.
60
61
62

L.
L.
A.
L.

bl^rlandulosa
latifolia
papuana
spruce!

12
7
7

10

1
1
0
1

1
1
01

1
1
1
1
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Contents of the Groups E

nalysis

capensis

P. CC

p. parilis

11, P.

i, insular?, 75,

1Gv,

,, P. 

76, ?. a:

[2] CQUBPIA braoteosa 58, J.

&y .association

. none r.nt.-nn

P. , . slata ~~, ^-

la 74,

77, P. or,

[6] PARINA i glaberrima 22, P. afiijje.ruj.tf. ^>, r.

30

4 - A corymbosa 1Q, P. polyandra 18, P. glabra 20, 

?. floriDunda 21, P. be -rtii 17, P. , .'ta 80, P. gabunensis 

chi'yeophylla 105, P. P villei 106, P, kerstingii 107, 

carbonaria 108.

HIRTSLLA bullata 116, H. pilosissima 118, K, guainae 119, 

H. tentaculst^ 90, _i, Jainaicen&is 91, H. aaacrosepala 117, 

H. rasa 92, H. daviaii cordata 94, H. .. .ensis 95, 

H. glabrata 96, 'I. mani 97, n. ,olei 90, H. pendula 99 , 

/i. raceiQoua 34, 'u triandrt, ^5» H. coriacaa po f *i. scaura 77, 

H. haxandr-' T3 , H. p8.niculata 39 » H, elongata 40, H, americana 

41, H. i,'landulosa 42, !:. niollicoiaa 43» H. si j. 44, 

H. raaci , ^ibarica 46, ii. i . 47,

H. .'alia 48, H. si 49, 

ti, obideii8iB 52, u* iieuecladi.

QCU&PIA chryao calyx 54, -. . 

56, C. longipenduls 57, -J. macr. lla I 

-oltiflora 62, ;. ovalifolia 6$, U. > 

65 . ateudej-j. ,^, obusta

50, H. media 51,

uiti 61,

64, . ulei



.X

G. myrtifoli , .8 7( . 71 , 

C, r oea 72, G. dc 7 . . versi 

color 82, J. c , obov? 

85, y» glandulesP pc , ..^u^c . #u±x - 38» 

C. floccosa _ rir.r.T nckfti 120, ";. habran 

121, C. leptostachya 122, . c -lebia 123.

104

t

[19j coriacea 27» P. &ard x 29,

P. benna " ,

1\AC% . outayei 1, K. fleuryana 2, M. eglandulosa 3,

i'i. sapinii 4, ;., t.: ^olensis 5» M. a 6, M. sp, II 7, 

1'U conrauana 109» &• zenkeri 110, H« -errina 111, 

K. cuneatilolia 112, K, cupheiflora 113> i: -« albiua ii4«

. . borbonica 101, >. porosa 102, G. lensis

103.

Hpte - i^he species are followed .,y wieir number in the
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1 254 5678 9 TO It 12 13 14 15 16 17 IE 19 20 21

121 
122 
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

,•"* 
^f •

0.-*» 
w •

P.:\
P.
••'- •
A.

* 
A •

A,.
A.
j> f
*

1 i. *

.-'I. •

A..
A.

*

A.
A.
A.

habrantha. 
leptost&chya

000010100 
000010100 
100010101

aerlceo-argentea 1 1 1 100100
borneerxae
inpresea
pall «s cone
Johns ton«i
floribunda
tholloni
barter!
r*P* I
acabrifoli®
whytei
rudatie
klaineana
dinfclagei
lujai
dewevrei
gilletii

101 100101
111010100
100010100
100010101
100010100
100010101
100010101
1 1 1000100
100010101
100010101
100010100
100010101
100010101
100010100
100010100
100010101

0 
0 
0
01
0
0
0
0•>;0
0
0
0
0
0
0
0
0
0
0

0 
0 
0
0
0r
1
11
11
0111
11111

1 
1 
11
1111
111111
1

2 
2 
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

»
J
1y
3
4
4
3-}
3'i
4
3
4
3
3
3
3

H*~
3
3
3-i"3
2
1
1
2
2
3
2
2
2
1
3
3
1
1

4
4
3
3
3
3
2
1
a
3
5
3
3
3
3
3

3
3
1
1
1
1
1
2
1
1
1
1
1
1
1
1

••.

1
?
4
4
4
L
4
1
4
4
4
4
4
4
4
4

3 25 9 
3 21 11 
1 25 9
385
1 5 7
3 13 17
3 43 35
3 21 15
3 28 27
3 37 70
3 21 18
1 7 7
3 7 22
3 35 25
3 19 21
3 28 40
3 34
3 35 30
3 17 14
> 26 26
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B. Data usad for tha analysis of the Chrysobalancaa

P « Parastemon; A » Angelasiat 

L « Licania; H « Hunga;

Oeobalanua t S 

ChrysobalanuB.

3 peel* a Characters 
1 2 34 5 6 7 8 9 .10 11 1£ 13 14 15

1
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

P. vereteeghii 
P. urophyllus 
A. alaaosparma 
Q. pallidus 
3, oblongifolius 
Jr. borbonioa 
G>r. madagasoariensis 
•Jr. porosa 
L. rhamnoides 
L. balanaaa 
P. neooaladonioa 
P. minutifolia
H. longifolia
L. garontogaa
L. lifouana
L. garontogea var. frankii
C. ioaco
L. arbor ea
L. coriacaa
L. incana
L* oupraa
L* apatala
L. guianenais
L. hateromorpha
L. kunthiana
L. micrantha
L* microcarpa
L. mollia
X. latifolia
L* ootandra
L. parinarioidaa
L. parviflora Banth.
L. apatala II
L. platypus
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