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nesicum. Inflorescences fasciculate in the axils of the leave
scars, 1- to many-flowered, sometimes on tuberculate dwai
the bracts very small, semi-ovate or sublanceolate, tomentosd
glabrous. Flowers pedicellate, glabrous except rarely the
the outer sepals (or the tips of all sepals) and the anthers
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inner ones larger, thinner, imbricate, and ovate to ovate-dd
sepals of each pair often not strictly opposite and usually

n

fofms between sepals and petals extremely rare. Corolla hyyj
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very slender, not prominent, straight, near the margin mo

egularly high-arched and joined, often with one or two

. . . ! .
ually circular, less conspicuous only in some specimens of

s heteromerous, hermaphroditic, or unisexual (¢ ) by
pals usually 4, the outer ones smaller, thicker, and de

size ; or 5 sepals extant, very rarely 6 or 3 sepals extant,

hermaphroditic flowers with a very short tube and (4-)8
bricate, ovate or obovate petals, sometimes some of thest
tside or inside the others and more or less epipetalous,
en often differently shaped, namely either with narrow
tridentate ; in female flowers the corolla usually reduced
3 free or slightly connate, subulate petaloid small petals
prtive?), or to a whorl of irregularly dentate staminodiq
amens wanting in female flowers, in hermaphroditic ones
the very base of the corolla tube, uniseriate, extrorse, (¢
, not strictly epipetalous, often two or more before a

me of them smaller or more or less sterile, in the latter ¢
minoid or petaloid (same shape as the acuminate petals by
> the place of a stamen) ; filaments subulate and mostly d
Hexed at apex; anthers extrorse, dorsifix, oblong, the sa
nes with small apical protrusions, more or less laterally

ernipetalous staminodes as found in Sideroxylon, etc., if
tinguishable from sterile petaloid stamens or from redud
stamens except by their position. Pistil oblong, the base
I always glabrous (gynophore), without a disc, or with
lication of an adnate disc, ovary hispidly adpressedl
+)3-5(-6)-celled, apex gradually tapering into the short
brous truncate style, which is not or hardly exserted
wer ; cells uni-ovulate?, ovules attached at the base of th

2 An apparently anomalous specimen with bi-ovulate cells is mentioned un
cum (p. 146),

nder ones between; reticulation very minute underneath, areoles
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axis, half to more or|less fully anatropous and apotropous. Fruits

small,

which

to basilateral scar ingluding a small basilateral hilum and -+
insidel; upper limit of scar sinuous or round, the scar, if basil;
ly receding below this line; embryo with the foliaceous d
dons glmost completely surrounded by an abundant albumen,
tangential and oblique toward the flower axis; radicle inferior,
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baccate, pointed| at apex, the more or less spreading calyx not
or scarcely enlarged, pericarp thin, surrounding the solitary
is narrower or jat least flattened in the basal part, and
thick pnd hard, shining, crustaceous testa, with a large, broad,

seed3,
has a
basal
reined
ateral,
otyle-
plane
cylin-

e embryo was ex|
cotyledons proved to
Lucwimpa occidentalis H

ruits like those o
ned, therefore, a

not exserted.

pseudorostratum

(9, pp. 156-159,
ns in the Sapota

ma its proper pl
ed (13, pp. 10-1
s illustrated by th
rysophyllum (C.
ups with whorle
and those with
cylinae) on the o
reover, the genu
haracter, which

ngle example of a 2-s

mbers in parentheses 1

amined in all of the species. The plane ¢f the
be oblique to tangential (not radial), fas in
- J. Lam (13, p. 229, fig. 62, i*) and in {Pala-

H. J. Lam (14, pp. 393-394, fig. 3, 1, 1) ; in

n, its main axis is not vertical but makes an angle of abdut 45
ver axis (cf. Calvaria, where it is horizontal).

Discussion

nus, the restoration of which is respo

ace in the system of the order as previpusly

2; 14, pp. 382-385; 15, pp. 549-551).
e generic synonyms Palagquium (P. Nadeguds)
polynesicum), the choice was mainly betyeen
1 sepals (Palaquieae, Madhuceae) on thd one
spirally arranged sepals (Chrysophyllinae,
ther.
s shows a considerable variability in alimost
further complicates the classification. Hlow-

eeded fruit is mentioned by Hillebrand (12).
efer to Literature Cited, p, 157.
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anyone acquainted with the natural orderi of the Sapotace

e will

not be led astray by the calyx being frequently M. adhuca-like and the

number of petals being often more or less twice that of the
ill intuitively know, as did T.. Pierre, whose numerous apnota-
on the Paris sheets it was my fortune to use and to admir, that
wma is undoubtedly a member of one of the groups with spirally
arranged sepals. ‘
T attempting to place Nesoluma in the system of the Sapo

He w

tions
Neso

sepals.

faceae,

I will now discuss its more prominent features. In comparing

Nesoluma with other genera and species, I used not only the mjaterial
extart in the National Herbarium, Leyden, and the literatur¢ men-

tionell at the end of this paper, but also the splendid and v
f drawings of Sapotaceae made for L. 'Pierre by E. D¢ lpy in
1904, and preserved in the Paris Herbarium. Most, or ppssibly

set o

1891

all, of these are unpublished and I am very much indebted t
fessor Humbert, Director of the Paris Herbarium, for perr

to S‘q

¢

In th

generjc character (Madhuceae) and the same may be true, although to
degreg, for Nesoluma. Its reticulation is very characteristic, being

\
VEGETATIVE PARTS |

(Figs. 1-8, 10, 80, 81, 103)

yluable

n Pro-
nission

1dy these drawings which were most valuable to me in gaining
an inlsight into the systematic relations of N esoluma.

Isually the vegetative parts do not provide gengrically important features.
& Sapotaceae, however, the nervation of the léaves may be an important

a lesser
mostly

extremely minute and areolate (figs. 81, 103) and |though in some sgecimens

of N.

types

be called characteristic for the whole genus. The same type of reticu

polynesicum (fig. 10) the areoles are more longitudinally stretched (both
may be seen in the same specimen and even!in the same leaf), it may

ation is

found in several species of Sideroxylon (Calvaria) and Lucuma (Paquteria).

Parti

of Culvaria inermis (Sideroxylon inerme) (south! and southeast Af

striki

45, 5

in size, and not strictly opposite (cf. Lepiostylis)—I consider the 3
calyx] as the basic or at least the original type, of which those with 4

These show no special features that are not inherent to the natur

There are usually 4 sepals, but 5 sepals are not rare. When the
sepal$ the arrangement is spiral and of the ordinary Sideroxylinae t
the 4rmerous calyx is almost always more or less qrregular (figs. 11,

ng (5; 8, Taf. 7). |

INFLORESCENCES

whole. .

CALYX

), 82)—the outer sepals are usually smaller than the inner ones,

tularly the resemblance both in shape and in reticulation with the leaves

rica) is

hl order
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ype. As
14, 42-
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pals (given in the order of
bf 30 flowers of all species, only one calyx was 3-merous, 20 wer,
were 5-merous, and 2 were 6-merous. In this variability, as i
that of other whorls, both a s
em to play a certain part; in
figs. 15, 44, 87), in others two smaller and much imbricate on
» the place of one large sepal (figs. 12, 13, 70). This phenomeno
obvious in the corolla. Only one specimen examined had part of
val petaloid (N. pdlynesicum, St. John 10124, @ flower).
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COROLILA AND ANDROECEUM

an in any other genus of the Sapotaceae with which I am familia
lere is a strong correlation Hetween the corolla and the androeceum. Wi
te abortion|of the male organs| in unisexual (female) flowers [ci. Planchonella
ovate (13 p. 213, fig. 58), fi
and Pouteria species, Ecclinusa, Omphalocarpum (8, Taf. 1, 4, 5
seems to be a featuire of certain individual trees, there is generally
so reduction of the corolla

een called “staminodes”, with obvious and justified doubt (by

7, 104, 107) may be inserted either between and inside two petals
figs. 19, 38 70) where they may be compared with true staminodes, such
re known i
petal, evidently taking the place of a stamen, where they sho
oward what undoubtedly are sterile stamens (figs. 47, 54-56, 9

as well as from their position and their bearing a stamen (figs.
£2 53). The same phenomena of contraction and, here especially,

bf the consecutive whorls in the flower. Now that we know Nesp-

(13, p. 8) consider the smaller “staminodes” of Bumelia, Dipholis,
whorl of larger alternipetalous staminodes, and two smaller struc-

Mlappen.” This interpretation seems to be supported indeed by the
& lateral position of
imusops and Manilkara). However, these corollary “stipules” may

[*N)

frequency observed) are variations or derivg

erial and a collateral contraction or duplicatio
some specimens two sepals are inserted opposit

o B 8 o

ma, and petaloides (13, p. 196, fig. 53), certai

5). These organs (figs. 22, 23, 33, 36, 39, 4D,

they may represent a petal, as appears fro

the calyx, are strikingly apparent in the corolla
lumae shows all transitional organs in the series
nnection it is important to note that the petalojd
tals (fig. 33, d, f) are often more or less con-
es: figs. 23, 47, 52-57, 104; petals: figs. 63, 65,
minodes of such species as Planchonella obovata
la Schlechteri (15, tab. 128), many species pf
etc. I mention this point because the so-called
nae have heretofore usually been interpreted &s
stamens, apparently on account of the continuops

v as well be considered as a whorl of reduced
dying more thoroughly, as there is still another
chler (6, p. 333) and, probably on his authority,
also of the Mimusopeae, as “Nebenblittchen an

the staminodes (ventral in Bumelia and Diphols,

atavistic form and thus a primitive phase of the tendency
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sidered as the remmants of the pollen sacs [cf‘ the sterile stamer

scale (cf. figs. 40, 53), I would suggest prévisional interpreta
structures in the corolla androeceum region as potential petals

stemony (cf. 16, pp. 97-115).

.[334, for Bassie=Madhuca). In the Sideroxylinae, pleiomery is

ions of Cryptogyne as such a fixed serial duplication.

-

Diphalis (7, p. 145, fig. 78 B) be tridentate as well and this m;
inion, their stipular nature doubtful. The lateral teeth could as v

onella petaloides (13, p. 196, fig. 53 e); alsé the illustrations
, Taf. 7; 11)]. On account of the staminodeé in Nesoluma, in o

cnandra with 5 or more staminal structures opposite each pe
‘yptogyne (7, p. 150, fig. 81 B), where the stamens are borne o

tential stamens on the basis of a general tendency of contra
plication. This problem is fundamental for the interpretation of
... \ .

The tendency to pleiomery and duphcatlon in certain whorls (an
the corolla and the androeceum) is partlcularly striking in M|
. Madhuceae in general; cf. 17, p. 102), as already remarked by

ticed in Planchonella (P. kaniensis, 15, tab. 124, 6-merous flowers
ally in Krausella, with 6-8-merous ﬂowers w1th‘gynophores (15, tabp.

In Nesoluma both collateral and serial dup{lcatlon or contract

ent, as has been stated above; I am inclined|to accept also for
d for the androeceum the number 5 as the basic one; it can be fou
the ﬂowers, if the duplication is taken into a‘ccount (figs. 35, 84
plication is stated: \

Collateral : @, in that frequently two small|and much imbrica
sepals take the place of a single large one (sepals: figs.
petals: figs. 18, 19, 70, 86) ; b, in the frequent connations a
(figs. 35-38, 41), as well as between petals and “‘staminode
48, 70) and among filaments of stamens' (figs. 34, 87, 89).

Serial: in the occurrence of two or three staminal structure
sepals opposite each other (ﬁgs 34, 35, 38, 40, 44, 53, 70).

Considered from this point of view I am mchned to interpretf

In addition there may exist a certain sectorial correlation betw
d5 androeceum (figs. 35-37) with regard to these phenomena
-53).

It is a well known fact that pleiomery or melomery may in
fect certain whorls in a flower. Mexomery‘ is stated in the
puteria, in the corolla in Leptostylis and in the gynaeceum in M
rckella; pleiomery (collateral duplication) nﬁ the calyx in Iso
419, fig. 7 1, and p. 420, fig. 8 h, k, m), in ‘the androeceum in
d Pycmmdm in the corolla, androeceum and\ the gynaeceum in
d in many numbers of the Madhuceae _(17 p. 102). Generall
eiomery seems to be more frequent in the: corolla and the 3
eiomery in the gynaeceum, the reduction of the number of carpels
numerous natural orders. This is also true for Nesoluma.

GYNAECEUM '

As usual the androeceum and the gynaeceum are strictly sepa
er, I found one specimen of N. polynesicum which had the conn
amen adnate to the pistillum (figs. 24, 25) ; Pierre mentions the s3
pe specimen.

9

vell

1 4,
tal,

on

the corolla
nd in many

cf.

me

ikes, in my

s of Plan
{ Calvari
her geners

ion of al
as well a
tion or o
he obdiplo

d especially
ndhuca (or
[Eichler (6,
ccasionally
) and genr

127-128).

). Such a
e petals or
12, 13, 70}

nong petals
? (fgs. 23,

, petals or
the condi-

een corolla

dependentl
perianth i
adhuce an
andra (14,
Leptostyli
Pyr:mmdn}r
v, howeve’,
ndroeceum,
eing state

be cont

and it
and ir
a petaloi

A 2

are fre-

16, pp.

= =

ate. How
ective of

for th



The
N. polyng
were 5-ce
one cell v
N. polyng
cell, in tw
two comp

symmetrigal cross section (figs. 77, 78).

Gene
of a gyn
diospyroid
of the ov
has been

the disc adnate to the ovary,|as in some Planchonella and Lucuma species

15, tab. 17

The
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According

the scar is practically horizantal (N. Nadeaudi, N. polynesicum, figs. 111-

31) to th
Johnianun
be more

scar). T

As h
be a featy
ever this
at first si
exserted
(St. John

late ones

It seems also that the pistillate flowers are fewer-flowered than the bise3

ones.

As in
value in
Nesolumaq
the ovule
seed scar
tween a 1

28-32), in

form is Known. Although the basilateral form (figs. 99, 100) strongly rec

the seed
the basal
(8, Taf. 7
in the las
seed with

sicum one was 2-gelled, six were 3-celled, five were 4-celled, th
lled, and one was |6-celled. In a few specimens one or more {
vas sterile, but usually all cells were l-ovulated. In one specime
sicums (McEldowney and Skottsberg 369) I found two ovula i
o cases (figs. 75, 76). One of them was apparently a connation
ete ovaries, as shown by the flattened style and the 9-celled and q

ally the basal part of the ovary is glabrous, suggesting the naf
phore [cf. Krausella, 15, tab. 127-128; and Sideroxylon (Calva
es, 8, Taf. 7], and|the cells are then situated in the upper hairy j
ary (figs. 24, 26, 58, 61, 62, 65, 68, 92, 97). Though no actual
found, a longitudinal section (figs. 71, 97) in some few cases sh
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number of cells is [rather variable; of the ovaries of 16 flowers

9). ,

legree of anatropy |of the ovula seems to be also fairly variable.
imens I found the|ovula almost fully or fully anatropous, in otl
wpylar part was protruding below the insertion of the funicy
ly, the position of the seed in the fruit may vary from that in wl

it in which it is almost lateral (N. polynesicum, figs. 30, 32; N.
p, figs. 99, 100). s a consequence of this variation the fruit 1
bvoid or subglobose (basal scar) or narrower at the base (lat
he apex may be mare or less protracted.

UNISEXUAL FLOWERS
(See also under Corolla and Androeceum)

s been said above, [flowers with abortive stamens and corolla seent
re of individual trees rather than of species, varieties, or forms. H|
must be checked in the field. Female flowers may usually be recogn
ht by their narrower and more pointed buds and by their someti
styles (figs. 59, 64| 67, 72). In one specimen of N. St.-Johnia
and Fosberg 15105) a single bisexual flower was found among pi
it possesses only 4|petals and 8 stamens.

FRUIT

determining the position of the genus in the system of the or
shows a certain variability in the fruit, as far as the anatropy
s and, consequently, the more lateral or more basal position of
are concerned. In| Nesoluma polynesicum all intermediate forms
ully basal and an obliquely basilateral seed scar may be found (

of Northia fasciculata (13, p. 243, fig. 63 m, n), a comparison 3
form and with the seeds of certain Sideroxylon (Calvaria) spe
; 11) indicates that the Nesoluma seed shows actually the type, kn
t-named genus. An accurate comparison of the Nesoluma fruit
those of certain species of Sideroxylon (Calvaria) from south
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s has convinced me
nce is based upon s

heast Africa, Madagascar, and the Mascarene
genera are very closely related. The resemblal

One-seeded fruit

Pericarp with abundant and viscid milk

More or less globular seed

Faint ribs on testa [Nesoluma Nadea
inerme]

Basal seed scar

Thick and bony testa

Testa veined inside

Abundant albumen

Tangential and oblique or horizontal p

The size of the seed scar of Nesoluma is int

1 scar of some Calvariz species from Madaga

y juice

bl s

udi, Sideroxylon (

© NS n

. psition of the embr]
ermediate between

iscar and Réunion

scar of such species as Sideroxylon inerme L.
5] and S. diospyroides irom south and southea

FLORAL FORMULAE
In order to illustrate the ahove conditions I

Calvaria inermis (
st Africa (8, Taf. 7

give here a statem

ctures found in some of the flowers examined. (See also the di

12-16, 18-20, 34-35, 44-45, 60, 70, 84-87, 95-96, 108.)

RELATIONSHIP

Summarizing and completing our sulfvey, we may
soluma combines features of the followirrg groups and ge|

Leaf type and reticulation: Sideroxylon (Callpam'a) merme and
des, Sebertia, Lucuma Lecomtei Guill., and L. neocaledonica 1
Unisexual flowers: Ecclinusa, certain Planchonella species (P
P. firma, P. petaloides), certain Sideroxylon and Pouleri
Omphalocarpum, etc.
Calyx: Leptostylis, certain Pouteria species.
Pleiomery of androeceum: Pycnandra, Ach
many Madhuceae.
Pleiomery of corolla and androeceum: Ochrot
certain Planchonella and Pouteria species.
Reflexed filaments: Calvaria sensu lat. (in the
stylis, Ochrothallus, Pycnandra, Pouteri
Pradosia, Aulandra, certain Palaquium spe
Staminodial structures: no staminodes in Lefitostylis, Pycnandrd
phyllum, staminodes sometimes reduced in certain species of
nella and Pouteria; shape or position: Cryptogyne, Calvaria
Gynophore : Calvaria sensu lat. (glabrous basal part of pistillum
tant), Krausells (in Nesoluma, if any, without a distinct dis
Gynaeceum: Sideroxylon, Planchonella, and Pouteria, but often m
as in some Pouteria species, Burckella, etcl
Ovule: Leptostylis, Sideroxyion, Pycnandra, Mimusops, Northid
Fruit: Calvaria sensu lat. |
Seed (testa) : Calvaria sensu lat., Northia fasciculata (Warb.) H
Embryo-—plane of cotyledons: Calvaerig, certain Pouteria and 1
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n islands. A second species discovered
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e systematic position of the genus.
lier publication on the Sapotaceae (13,
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of succession of the tribes should be
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them. In order to show the connection W%th the Sideroxy
regards the “stipular” appendanges to the petals, the Mimusop

put

volyed no special difficulties. The usual subdivision of the S
li_née, however, is based upon the position of the hilum of 4
When the hilum is basal (Sideroxyleae Dul‘D.) the scar is st
cirqular and the hilum is situated quite closeito the micropyle

the
nar

embryo takes a vertical position. There are

take an intermediate position in this respect, insofar as they|
either a large, circular, basal or subbasal scar in which th
is not situated very near the micropyle, or a small, circula
scat; in both cases the embryo is oblique or‘horizontal. Iag
Dubard (5, pp. 84-88) that the genus Calparia Commers.
kept separate from Sideroxylon, as it is not only charactes

Bernice P. Bishop Museum—OQOccasional Pepers, X1V,

From the Sideroxylinae may be derived on one hand the

Palaquiinae. The Mimusopinae is a new tribe; it seemed|
to give the former Mimusopeae that rank, although the
inction of this group by the dorsal appendages at the {
ntly blurred by the discovery of Northia species in whi
endages are much reduced or even wanting. Although

pquieae and the Mimusopeae seem to represent slightly
ups, as the cyclic arrangement in the calyk is generally att

in the second place and therefore the Plalaquiinae last.

hilum is lateral to apical (Lucumeae Baill.) the scar is 1
row or occupies a large part of the testa. In both grd

A

Mimu-

nae, and on the other (through Diploknema and Aesandra)

prefer-
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th these
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three tribes has its primitive and its secondary characters, the

younger
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The subdivision of the tribes Mimusopinae and Palaquiinae in-
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he seed.
nall and
‘When
ong and
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some intermedidte cases
reldtive to the scar character, which may be a valuable o
plays also an important part in the subdivisﬁon of the Mimu
Nesoluma, and Calvaria (1, p. 258, figs. 274-275; 8, Taf.
from south and southeast Africa, Madagas&ar, and the Mas

ne as it
sopinae.
7; 11)
carenes,
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its basal seed scar but particularly by the hiorizontal positio
embryo, and also by the characteristic retiCLﬁlation of the leaves, the
petdloid “staminodes” and the albuminous seed. I am inclineq, there-

me

fore, to accept Dubard’s inclusion of such species as Sid

me L. and S. diospyroides Bak. in Calva!ria, in which the

takes a horizontal position, although the seed scar is small, g
trug Sideroxylons. I am not able to check al} other species m
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the genera Nesoluma and Calvaria (
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eme 1S as follows:

(including Chrysophyllinae Engl.).
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hen the sepals sometimes unequal and not stri
us or rarely pleiomerous (Nesoluma, Chry
ous and often insomerous with petals, sometiy
ypeae), in one whorl; alternipetalous staming
none; carpels usually isomerous with the cal
v more (Pycnandra) ; petals sometimes with v,
(Bumelia, Dipholis) but never with dorsal

ov. subtr.

bglobosi cicatrix (magna vel parva) orbiculata
el sublateralis. Testa ossea. Embryo tangenti
sve horizontale. Foliorum reticulatione permin
si adsunt, plerumque magna vel petaloidea.

ey to the Calvarieae

5-merous, petals and stamens 8-12, carpels
cular alternipetalous staminodes extant (Poly-
Nesoluma H. Ba

. Flowers 5-merous
tant (south and

in all whorls; alternipetalous staminodes ex-
southeast Africa, Madagascar, Mascarenes)
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be B. Sideroxylea
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Argania Roem. and Schult.)
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aa.

Ca

and Angola), Achrouteria Eyma (Guiana), Calocarpum Pierre (trop

ica

T

q

Ty

bet;
mo|

(w

h. Alternipetalous staminodes extant (in Powuferia rarely none) ; dis

bb. Staminodes and disc none.

arranged sepals (Diploknema) ; stamens twice as many as petal

b Bernice P. Bishop Museum—O ccasional Papers, X1V

Key to the Planchonellidae o the Pacific
Calyx 4-5-, corolla 4-6-merous; gynophore none; disc often exts

extant, ‘
c. Albumen usually abundant, cotyledons foliaceous; fruit rela

fleshy ; sepals always 5, petals 5, exceptionally 6; carpels 5
ical Asia to Polynesia) | Planchone
cc. Albumen usually none, rarely somewhat extant, coty
fleshy ; fruit often large, usually globular, pericarp fleshy;
4-5, petals 4-6, carpels 1-12 (tropical America, Polynesia
tralia, Malaysia, Malay Peninsula, and India)....._... Poutg

d. Corolla tube shorter than the lobes; sepals usually 5, som
6-7-11; ovary 5-10-11-celled (tropics)...lemecccee. Chrysopl

dd. Corolla tube much longer than the lobes, sepals 4; ovary 4-
(New Caledonia) Leptosty
Calyx and corolla 6-8-merous; gynophore|and disc extant
Guinea) Krausella

In this subsection (Planchonellidae) are probably also Sebes

, and Bakeriella Dub. (tropical Africa), etc.

Subsection b. Achradidae; nov. subsect.
Sepala biserialia (343: Achras L., trop
ica; 4-44: Butyro.rperdmm Kotschy, tropic
staminodia staminaque sepalis isomera

America and Africa)l‘
Section 2. Achradotypeae H. J. Lam.

Stamens 2 or more opposite each petal. (Ac
Baill., New Caledonia and New Guinea; Omph
tropical Africa; Pycnandra, 'New Caledonia.)

be II. Mimusopinae, nom. nov. (= Mimusopeae Hartog).
Petals with dorsal or dorso-lateral appendages (rarely abortiv
orolla, stamens, and staminodes isomerous. Circumtropic.
Subtribe A. Mimusopeae, nom. nov. (= Eumimusopeae Dub.).
Hilum basal, close to the micropyle; scar of the testa smal
basal ; flowers 8-merous (Mimusops L., etc,).
Subtribe B. Manilkareae Dub. W
Hilum apical or lateral, distant from the micropyle; scar @
linear and narrow [Manilkara (Rheede) Adanson, appendages
nodes large] or broad and large (Northiez Hooker f., apper
staminodes small, rarely abortive) ; flowers 6-merous.

ibe III. Palaquiinae Dub. [
Calyx with two fully cyclical whorls of 3 'or 2 sepals, rarely|

¢ Including Lucuma Moliva (9, p. 159, descr. emend.). There is no shay
ween Pouteria and Planchonelle. Both are large genera and Pouteria is
re primitive.

7 Apparently a heterogeneous genus, urgently wanting revision; including
ich is probably better considered as a separate genus) and Trouettia.

small, often pointed, pericarp thin, rarely larger, globosE and

edonia, insufficiently known to me), Microphalis Griseb. (tropical America
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Genus Nesoluma (Sapotaceae)

more whorls; staminodes none (sterile stam
tals without dorsal appendages. South and
olynesia.

ae H. J. Lam.

s more numerous than sepals, usually twice as
ss (Burckella) ; sepals cyclically or spirally ar

Diploknemeae H. J. Lam.

Is (4-)5, spirally arranged, petals (8-)12, stam|
2-4 whorls, carpels 5-12 (Diploknema Pierre,

Eumadhuceae H. J. Lam.
Is in two dimerous whorls (Burckella Pierre,

e Engl.

in Palaguinm Blanco and Aulandra H. J. Lam,

PHYLOGENY

elationship of Nesoluma (p. 136) indicat
onnections and relationships seem to b

aves, androeceum, testa of seed, embryo!; in
stamens !).

yebertia: leaves; Lucuma: leaves; Leptostylis:
chradotypus and Pycnandra: androeceum; Och
v of corolla and androeceum).

thia fasciculata: testa of seed; Achradotypus:
ella: gynophore).

4

triking facts of this statement, it seems
ation with south and southeast Africa, ]
s, and to a certain degree also with New|
hips seem much less significant.

ed (p. 138) the striking resemblance of
such species as Calvaria inermis (L.)
ik it is too speculative to suggest that tl
ae have lived in the Antarctic continent. A
rtainly preserved the greatest number of
the instability in the number of whorl
arie is already fixed (5-merous throug
erefore to be considered as the most pri
1, consequently, of the whole order, T
se extinct Procalvarieae in the Tertiary
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Bernice P. Bishop M useum—Occasional Papers, XIV, 9

continent, two lines of evolution have survived. One of]
leveloped into the group with small | basilateral seed
roxyleae), first with albumen (Sideroxylon, Argania, Dip
vard exalbuminous (Busmelia) ; the other has develope
roups with long and narrow or with|very large seed
erieae). During this evolutionary process migrations took
various lines of dispersal. Nesoluma maintained itself as
central part of the Pacific and has, apparently on the bas
rich potential polymorphy, developed a‘ number of closg
forms in various parts of its vast relic area. Calvaria, yq
hore specialized than Nesoluma, has its center in south 4
he Mascarenes. Such habitats as Cape} Verde, Madeirg
i

ra have to be checked; perhaps they are outposts, but
bly they are relics from a formerly larger generic area.
more probable as Sideroxylon, representing a further pha
disjunct area [according to Dubard(5) i Antilles, Hong
in, Abyssinia] which can be best explained as a relic area
the areas of Argania (Morocco) and ‘Pf Dipholis (An
y agree. The areas of the younger groups need not be
| here. Suffice it to state that I conside | Nesoluma as ai
relic.
milar conditions are found in other gﬁ-:nera, such as 4

b. 3323), that are generally considered as Antarctic relics

e must be sought in the Tertiary Antarctic continent, whi
tedly been claimed by such investigators as Setchell (19,2(
sberg (21,22,23) as the rich reservoir o}f floral elements
the floras of the Southern Hemisphere have been fed. §
maps of the area of Astelia (22, pp. 3518, 3323; 23, p
Is sections are particularly interesting if studying the a
alvarieae, because the Mascarenes, NeWTCaledonia, Tahit
ii are included in the generic area of Asgelia. The concoy
en Astelia and Nesoluma, however, is not far-reaching
se the area of Nesoluma is much smaller and because Asf
it of the high mountains, Nesoluma a naEFive of tropical o
a] foothills (from near the seashore up to about 800 m.,
data go). Also Astelia consists of a number of species th
osely related, while Nesoluma seems to! form one large
ng population. Both, however, show no p‘articular adaptati

sal; T suppose, at least, that the very thin pericarp of the
|

them
scar
olis),
1 into
scar
place
. relic
s of a
ly re-
unger
A frica
), and
more
This
e, has
Kong,
with
tilles)
men-
Ant-

Istelia
The
th has
) and
from
kotts-
295)
rea of
i, and
dance
both
elia is
r sub-
as far
at are
inter-
bns to
Neso-




luma
are s

T
Masq
are 1
to A
297-1
299)
calls
sente
tione
Mad
into
in cg
we 12
centr
relati
there
genet

T
varia
in ag
circu
instal
fusio:
the s
18 so
are:
seede
scar,
certai
Featy
dark
cence

and the flowers; the

Lam—

fruits forms no
till less probable
here are several
arenes and Polyn
mportant in this
Koa (21, p. 15
98), Vincentia

All these speci
the tricentric g1
d in Africa, Am
d examples in wh
igascar and the
account, such gen
mparison with N
ck in Nesoluma
nl Pacific and tha
pns instead of a
fore more specul
2 mentioned.

SUBDIVISION A

he specimens of t
bility in many of
tive evolution.
mscript as a ge
ility (which is ¢
n with other gen
ime entangling ni
haracteristic for
the flower-chara
d fruit and the
bony testa, tange
n degree also th
res of lesser ran
brown) ; the shaj
of branchlets, leg
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alluring food for birds; winds and sea ci
means of dispersal.

lesia. Skottsberg mentions several specieq

es are taken from what Skottsberg (23, g

erica, and Australasia. Thus far we hav
rich the African sector was represented d
Mascarenes. When the continent is alsq
rera as Gunnera and Acaena become imy
Vesoluma. We must, however, remembe

This is strange as the group seems ver

other indications of connections betwe

light. One of them is an Acacia specie
; others are Sophora, sect. Edwardsia (
(23, p. 298), and Weinmannia (23, py

oup, which comprises systematic units

the knowledge of actual habitats outsi
it we have to rely upon supposed, though
ctual habitats. The phylogeny of Nesol
ative and more uncertain than that of thd

\ND GEOGRAPHIC DISTRIBUTION OF THE
GENUs NESOLUMA

he genus available for investigation show
the characters, a peculiarity of a young

ws. Its generic characters—in spite of
2 generic character itself)—preclude an
era ; the specific and still smaller features
etwork of always repeated combinations
the whole order. Most striking generic fg
cters (particularly their instability), th
quite peculiar seed (large basilateral tq
ntial and oblique position of embryo), ax
e reticulation of the lower side of the
k are the drying color (light yellowish g1
pe and the dimensions of the leaves; the
ves, and flowers ; the dimensions of the p
number of flowers in the inflorescence
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uality of the flowers; the extant or non-extant gynophort
and the dimensions of the fruit; and 'Ahe more or less
pous ovules and the therefore more OI‘JIess basal positi
ed scar. Several of these features could not be checked in
specimens, and therefore they were less ippropriate as the
ubdivision ; many other features suppli‘ed no taxonomig
and only a slight geographic correlatioA (see p. 148).
applied various methods in arranging | the various fe
8, pp. 180-184) but none gave a satisfactory result and

; the
fully
on of
many
basis
con-

jitures
[ was

to conclude that intercrossing must he as frequent inm this

as it is supposed to be in Gouldia (Rubiaceae) (10, pp. 1
occupies a much smaller area than Neso‘luma. The geogt
f Nesoluma is entirely situated in the central Pacific, exte
Imost 50 degrees of latitude (or more than 6,500 km.)
ii to Henderson Island and Rapa. Exactly the same
olynesicum, var. 8, forma a, subf. 1) ‘as been collected
waii and in the Austral Islands (Raivavae and Rapa).
ruishing of three different species, theﬁ, is to be consij
provisional scheme; I expect that the study of more m4
ad to the combination of these species into one large “ling
e main species, N. polynesicum, occupies‘by far the larges
ntains numerous forms. It occurs abundantly in the Hay

ty 8 only) in the Austral Islands, a r}emarkable disju

5 (Oahu, Lanai, Molokai, Maui) and has also been co‘lﬁected

that may perhaps be filled in by future collections. Maybe, ho

the di
dental
in the
in 24,
Th
specie
from
specie
nesicy
are in|
audi)
tingui
be sail
two.

R I
sjunction in the area of Nesoluma really exists. I would

Iy, suggest that a solution of this problenjl could then be o
geologic history of the Pacific as suggested by Chubb
p. 511 (Geol. Mag. 71: 300, 1934)]. {
le two species which I provisionally separate from the
5, partly on geographic grounds, are N Ejsolmna St.-Johw
Henderson Island and N. Nadeaudi fr(i)m Tahiti. Thes
5 agree in that they are large-leaved, while the typical N.
m is small-leaved (the large-leaved forrﬁs of the latter s
other features discordant to N. St.-Johnianum and N. ]
N. Nadeaud: is insufficiently known.} It seems to b
shed also by a relatively large fruit. None of the specig
d to represent a more primitive form th}an either of the
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SPECIES OF NESOLUMA
Ky to the Species of Nesoluma

1. a.| Leaves generally small and elliptic or ovate or slightly obovate with more
or less broadly cineate or subrotundate base and rounded apex, pubes-
cent or not when| young, brown or more rarely somewhat greehish yel-
low when dry; shape, size, and pubescence of leaves extremely |variable,
from oblanceolate| to ovate and broadly elliptic, generally about| 4-8 cm.
long and 2-4.5 cm,. broad, if up to 12 cm. long then 4-6.5 c¢m. brioad, and
with rounded apex; reticulation variable, minutely areolate to more
irregularly reticulate; fruit 1-1.5 cm. long, about 1 cm. in Hiameter
(Hawaii and Austral Islands) 1. N. polynesicum
b. Leaves larger, oblong-ovate to oblong, narrowing toward tHe apex,
which is blunt, generally 6-13(-16) cm. long, 3-5.5 cm. broad; feticula-
tion minutely areplate, areoles circular; fruit 1.5-2.5 cm. long (Hen-
derson Island, Tahiti) 2
2. a.|Leaves oblong-ovate to oblong, light yellowish green when dry (al-
ways?), petioles 1.5-2.5 cm. long; fruit 1.5-19 cm. long, 0.7-1 cm. in
diameter (Hendenson Island) 2. N. St.-Johnianum
b. [Leaves ovate to elliptic-ovate, dark brown when dry (always?), |petioles
2-4 cm. long; fruit 2.5 cm. long, 1.7 cm. in diameter (Tahiti)......
3. N. Npdeaudi

1. Nesoluma polynesicum (Hillebr.) H. Baill, Soc. Linn.| Paris,
Bull. 2:964, 1891 ; Hist. d. P1. 11 : 279, 1892 (nomen in amnot. ).
Type species (pls. 1-3, figs. 1-79).
hrysophyllum polynesicum Hillebr.: Flora Hawaiian Is., 277,
1888.

[

A small tree or large shrub, up to 7 m. high and 20 cm. in diameter, with
milky| juice, bark rough, brown or gray, sapwood creamy. Branchlety round,
up to| 0.5 cm. thick, often slender and rather smooth, or wrinkled when dry,
the ultimate tips ferruginously tomentose. ILeaves variable in size, shape, and
pubesgence, generally elliptic or ovate, sometimes somewhat obovate| rarely
oblandeolate, base usually broadly acute to subrotundate, rarely cuneate, apex
broadly rounded, more rarely gradually narrowing and obtuse, marging entire.
Blade| and petiole mostly dark brown when dry, sometimes lighter brown or
greenjsh brown, more rarely light greenish yellow. Leaves usually thin coriace-
ous and rather rigid, ferruginously pubescent on either side when very| young,
this ppibescence remaining a longer or shorter time with age especially| on the
lower | side. Midrib prominent below; secondary nerves 7-10-15, very faint
and afmost inconspicuoug below, almost straight, ascending from the|midrib
at an|angle of about 60{70 degrees, united near the margin in an irregular,
thin, intramarginal nerve|; tertiary nerves of variable type (even in the same
leaf),|minutely reticulate| with a general parallelism to the secondary nerves,
with subsequent grades tg regularly areolate with circular and very conspicuous
areoles. Dimensions of the adult leaves: (1-)4-8(-12.5) cm. long, 0.6-)2-
4.5(-65) cm. wide, the |petioles (1-)2-3(-5) cm. long. Inflorescencés 1-5-
flowerpd, with minute bracts which are ferruginously tomentose, fascitled in
the axjls of the leaves or|of their scars, in the latter case in some forms borne
upon mammillose dwar{ shoots on the older parts of the branchlets. Pedicels
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ferrugi
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CONSPECTUS OF THE SUBDIVISION OF |N. POLYNESICUM
(For full particulars see pp. 148-153)
Plate 1, figures 1-9

o typicum: adult leaves more or less pubescent, except the old
secondary nerves 7-10.

Hawaii (Oahu, Lanai, Molokai, Maui)
forma a. genuinum: leaves small and broad (about 7 by 3.5 cm
short petioles (1.5-2.5 cm.).

Lanai, Molokai, Qahu.
Forma b. longipetiolatum: leaves small, with long petioles (2.5-4.5

Lanai, Maui.
Subforma 1. originarium: leaves broad or narrow, pubescent, rig

Lanai, Maui.
Subforma 2. laurinum: leaves narrower, sooner glabrate, thinn

more slender.

Maui.
forma c¢. microphyllum : leaves very small (up to 5 by 2 cm.), oblg
and crowded.

Maui.
forma d. macrophyllum: leaves broadly elliptic to oblong, larger
12.5 by 6.5 c¢m.).

Molokai, Lanai.

Hawaii, Austral Islands, and Rapa.
forma a. genuinum: leaves shaped as in var. e} forma a.
Hawaii, Austral Islands, and Rapa.
Subforma 1. originarium: leaves larger, habit [stouter, petioles up
long.

and Rapa.
Subforma 2. gracilis: leaves smaller, habit Hrnore slender, petiol
2.3 cm. long.
Rapa. ‘
“orma b. longipetiolatum : leaves larger, petioles longer (2-5 c¢m. 1
Hawaii (Oahu, Molokai).

ENUMERATION OF THE MATERIAL

|
pluma polynesicum var. o typicum H. J. Lam, nov. var
gs. 1-5; pl. 2). |
folia adulta praecipue subtus pubescentia, ultimatim vetustiora g
secundarii 7-10. !
Adult leaves ferruginously pubescent, especialﬂy at lower side,
ultimately glabrate; secondary nerves 7-10.

ma a. genuinum (fig. 1). ‘

.eaves small, ovate, elliptic or obovate with broadly rounded ap
h when dry, with short petioles; blade (2.5-)6-8 cm. long, (1.2-
broad, petioles 1.5-2.5(-2.8) cm. long; inflorescences in the axil
5, rarely more or less prominent, dwarf shoots extant.

B glabrum: adult leaves very soon glabrate; secondary nerves 9-13.
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Subfo

Ledves as in forma a, rigid, with rounded and relatively broad apex,
times narrower but with the venation, pubescence and general habit of for:
inflores¢ences often on the older wood, on more or less prominent dwarf

Bernice P. Bishop Musewm—O ccasional Papers, XIV, 9

rma 1. originarium (fig. 2).

some-
ma a;
hoots

in the axils of leaf scars.
Hawaiian islands, Lanai: Mahana, near Me}unalei road, Sep}. 22,
1913, . C. Munro 111 (H), with flowers and fruits; a second speci-

t. 1917, C. N. Fprbes

men without number but with identical label 1jnd with the addition,

“Keahi”, probably belongs here; west end, Se

503 L

ers globular and relatively large, 0.5 cm. long,
parts yery unstable; reticulation of the leaves vlzry coarse).
Hiwaiian islands, Maui: lava fields Auwahi, Nov. 1910,

Rock

| (H), with flowers and 1 fruit (fruit obloLng and pointed ;

8671 (H, G), with fruits (fruits obm‘}oid, about 1.2-1

Aow-

alyx 0.35 cm., flower

J. F.
5 by

1-1.1 ¢m., seed scar almost basal ; leaves narrower and more pginted

and somewhat crowded toward the tips of the branchlets (cf. for
transition form to subf. 2). |

ma C;

Hawaiian islands: no locality given, 1913, Wilder (H), stetile.

Subforma 2. laurinum (fig. 3).

. L
I.eaves thinner and sooner glabrate, narrower with cuneate base and

grad-

ually tarrowed apex with slender branchlets; inflorescences in the axils of

leaves.

Hawaiian islands, Maui: Kamana, S. slope of Haleakala, March

23, 1920, C. N. Forbes 2074 M. (H, L.), with young fruits (
light hrown, soon glabrate ; fruits obovoid).

Form

Lenves oblanceolate, crowded at the tips of the branchlets, brown
dry, very small, 4-5 by 1.8-2.2 cm., petioles 1-1.5 cm. long ; inflorescences
prominent dwarf shoots.

Hawaiian islands, Maui: Olowalu Valley, May 9, 1920,
Forbels 2277 M. (H, NY), with fruits (frwits obovoid, seed
almost basal; leaves long remaining pubescen%t).

Form

shoots.

H
7052
April

Ieaves large, elliptic or ovate to oblong, 8-12.5 ‘by 4-6.5 cm., petio
cm. long, blade yellowish brown when dry; inflorescences on prominent

, ¢. microphyllum (fig. 4).

5 d. macrophyllum (fig. 5). ‘

awaiian islands, Molokai: Mauna Loa, April 1910, J. F.
(H, G, NY), with young fruits (fruits obovoid); Mz
1918, J. F. Rock 14068 (H, US), with young fruits;

caves

when
not on
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scar
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hana,
same




locality, April 1909, J. F. Rock without number (G), with

fruits
with
April

Hawaiian islands, Lanai: Hillebrand without number (US)
specimen attached to 4 sheet of var. «, forma a.

Var. |8 glabrum H. J. Lam, nov. var. (pl. 1, figs. 6-9; pl. 3).

F

Lam—-Genus Nesoluma (Sapotaceae)

; same locality, March 1910, J. F. Rock without number

18, 1928, Otto Degener 10642 (NY ), with young fruits.

lia adulta mox glaberrima; nervi secundarii (9-)10-15.
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young

NY);

young fruits; Waiahewahewa Gulch, last relic of dry forest,

small

Aflult leaves very soon entirely glabrous; secondary nerves (9-)10415.
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a a. genuinum,

aves brownish or \greenish when dry, up to 9.5 cm. long and

10108 (NY), with flower bud.

awaiian islands, Molokai: west Molokai, Mahana, March
Rock 12505 (H, NY), with fruits (fruits ovoid) ; same logality,

id, up to 1.5 by |1 cm.).
awaiian islands, |Kauai: Halemanu, near bottom of W]

. John and F. Rl Fosberg 15936 (H, L), (tree 5 m. hig

n diameter; flower whitish, perianth divergent, odor heavy,

aves shaped as in yar. « forma a—small, ovate, elliptic or obovate with
broadly rounded apex, about (1-)3-7(-9.5) by (0.6-)1-3.5(-5.3) cm., petioles

rma 1. eriginarfum (fig. 6).

etioles up to 3 cm.|long.

14, 1918, J. F. Rock 17125 (H), with fruits ({ruits oboy

tree, 3.5 m.; fruits pointed) ; Waianae Mountains, sou
ehua, Nov. 23, 1935, Otto Degener, Kwan Park and M.

1909, J. F. Rdck without number (G), with fruits

n, Feb. 1907, J. F. Rock 2336 (H), sterile.
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(H, L), (tree 6|m. high, 20 cm. in diameter; {ruit gree
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shoots.

.3 cm.
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| parts more slender, leaves light green when d
broad, petioles up to 2.3 cm. long.

, July 20, 1934, F. R. Fosberg 11596

(small tree 6 m. high; ¢ flowers only).

Form

a b. longipetiolatum (figs. 8, 9).
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3, 1935, O. Degener and D. Toppina
ruits (fruits globular to ovoid, 1.2 em. |
of Waimanalo landing, single tree, ref
April 10, 1936, Degener, Takamoto, and
g.), with young fruits.
Molokai, Mauna Loa, June 1912, C. N. }
s (fruits obovoid).
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tusa vel paulo emarginata; nervi secundarii (84
dscendentes, reticulatione perminuta distincta,
1e in foliorum axillis fasciculatae, ¢ 5-12,
astris ¢ ovoideis, ? oblongo-acutis glabri;

ninodioidea, in floribus @ valde reducta, 8-0, 1
entata (staminodioidea), libera vel basi paulo co
3, in floribus &' 8-11 glabra, interdum nonnulla 1
petaloidea; filamenta apice reflexa antheris ol
lis aequilonga vel paulo longiora; pistillum
n, ovarium 5-4(-3)-loculatum, hispido-pilosy
rtum truncatum contractum ; ovula fere tota ang
oidei, apice plus minusve abrupte acuminati;

igh and 30 ¢m. in diameter, the bark greenish
ungest parts reddish brown tomentose. Bral
ound and smooth, the older ones somewhat

greenish when dry (always?), elliptic or obl
h obtuse or rounded or somewhat emarginat
15.8 cm. long, (1.6-)2.6-5.7 cm. wide, petioles
secondary nerves (8-)10-14 diverging at an af
culation very minute and distinct, areoles ¢
¢ flowers and 5-12-flowered, not crowded ai
Pedicels glabrous or nearly so, in flower 0.4
uds of hermaphroditic flowers ovoid and 0.4-
blong and acute, and 0.25-0.3 cm. long, 0.15
4, more rarely 5, glabrous except at the tips.
hardly exserted. Petals ovate and much iml
em smaller and then either petaloid or stamin
h reduced, petals 8-0, if any, either ligulate (pe
te (staminodioid), free at base or slightly ¢

ng as or somewhat longer than the oblon
ens sometimes smaller and then sometimes
taloid. Pistil with glabrous base (with someti
fisc) and much milky juice, 0.3-0.5 c¢cm. long,
, sometimes 5- or 3-celled, style glabrous, tr
st fully anatropous. Fruit 1-seeded, ovoid wit
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or les§ abruptly narrowed, acute beak, green when

1.5-19
ing ge
basilat

H

alt. 33 m., June 18, 1934, H. St. John and F. ﬁ Fosberg 151317
(H, 1,), with flowers and fruits (tree 8 m. high, 15 cm. in diag
rs whitish ; some branches fasciated); same locality, June 17,

flowe
1934,
(tree
green
1934,

(tree

glabr

The dreoles of the reticulation of the leaves are circular.

3. N

A

(e desger.). Branchlets erect, round, tuberculate by the old inflorescences

0.5-0.7
when

entire,
1.8-3¢
12-14(

degrees in the apex and 70 degrees in the base of ‘{he leaf; reticulatiq
minutgly and regularly areolate below, areoles circular, inconspicuous
Inflordscences axillary, fasciculate, 2-4-flowered. Pedicels glabrous, 0.8

flower
Pierre

and also with Delpy’s pencil drawing) in bud =% 04 cm. long, when o
cm. in| diameter and greenish white. Calyx with 5 %sepals, 2 larger ou

smalle|
very s

and 3{lobed ones which conform to the petaloid stamens; therefore pet

Profesy
and vo
new cof
2 1
Drake
flower

Nesoluma St.-Johnianum is characterized by its large, o

Herb.)® (pl. 5, figs. 103-114)°. ‘

8 Tthe label mentions in Pierre’s handwriting: “Bull. |Soc. Linn., Par. 18

Bernice P. Bishop Museum—OQccasional Papers, X1V, 9

young, black whe
cm. long, 0.7-1.0 cm. in diameter, the beak 0.3-0.4 cm. long. Seed
neric characters, the scar (in accordance witﬂx the shape of the
eral.

enderson Island: north end, jungle on eIFvated, dissected

St. John and Fosberg 15105 (H, L), j ith flowers and
10 m. high, 30 cm. in diameter; flowers, 2 only, and

; bark greenish brown, sapwood white) ; |same locality, Ju

St. John and Fosberg 15146 (H, L), with flowers and

us leaves which are, as far as known, gre‘enish yellow whe

esoluma Nadeaudi (Drake) Pierre (nmLen in schedula,

Palaguium? Nadeaudi Drake: in Nadeaud, Morot’s Jo
Bot. 11: 110, 1897. |

tree about 10 m. high, bark red inside, w ‘d reddish and ver

cm. thick, glabrous except the very tips. Leaves glabrous, dark
dry (always?), elliptic or rather ovate, bluntly acute at apex, the 1
acute and slightly decurrent at base, 6.5-13 bB/ (3-)3.7-5.7 cm.,
4) ¢m. long, the blade rigid, midrib prominent below, secondary
-16) not prominent, very slender, straight, ascending at an angle

1.2 cm. in fruit. Flowers (not scen by me, description mostl
s annotations which in some respects disagreér with Drake’s des

r within, ovate and acute, minutely pubescent outside. Corolla

hort tube and (5-)6 ovate petals, apparently wi%th some additional

or Humbert informed me that no mention of this name was found in that|
ume (which was not available to me). Therefore iti is apparently an ung
mbination. |

escription of vegetative parts after the type specimen); also after the descri
which is in many points wrong) and the pencil drawing by Delpy; descrj
mostly after Pierre’s annotations and sketches accompanying one of the sp

5 m. high, diameter 15 cm., flowers green, fruit black, tasting
someyhat like olives, with milky juice). T

n ripe,
show-
fruit)

coral,

, type
neter ;

fruits
fruits
ne 18,
fruits

blong,
n dry.

Paris

ir. de

vy hard
| about
brown
nargins
petioles
nerves
of 50
n very
above.
cm. in
v after
ription
pen 1.2
side, 3
with a
smaller
als and

9””, but
journal
ublished

ption by
ption of
bcimens.




stamens variable in numbper.

(7-)9-10(-12), some of

and I{7 cm. in diameter,
surro
broad

Spciety Islands: ‘T

402,

few
from| Pierre’s herbari
flowers and a part of
name Mimusops disse

Lam—-Genus Nesoluma (Sapotaceae)

Stamens inserted in the base of the cord|
them petaloid. Ovary pubescent, apparently

um with some detached leaves, two dig
a fruit. This last sheet bears a label w
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la tube

without
a glaprous basal part, 4/(-5?)-celled, contracted into a glabrous conica
the ofules ascendant with inferior micropyle. Fruit acuminate, 2.5 ¢

1 style,

m. long
the pericarp with an abundant and very viscid latex,
inding a single seed, attached at the very base, 1.5 cm. long an
testa hard and thick, dark brown, shining except the large,
circulpr and basal scar, faintly trigonous in cross section, the embryo ta
and oplique, with abundant albumen surrounding the thin cotyledons.

11 cm.

almost

ngential

ahiti, “In convallibus Pinai, ad altitudindm 800
m., i) (24) aprilo floret et in (12) junio (1896) fructifert”, N
ype, (P); Moorea, Mount Raai’ri, near Temae, Nadeaud
out number, Aug. 1897 (P, L).

There is one sheet of the type specimen with a branchlet
Hower buds, bearing the number Nadeaud 402, and ond

vdeaud

with-

and a

sheet
sected
th the

'ta (non R. Br.) Nadeaud (which is prohably a

nomep nudwm) in addition to the name Palaguium (?) Nadeaudi

Drake. There are se
together with a pencil

in sofne details (flower diagram, corolla, and biseriate androd

too rggularly 5-merous
description as compare

Moorta is represented by four sheets and conforms with thd
except that it is sterile. This being apparently all that is left

matetfial, it is too scar

Ag has been noted
the “gtaminodes” (==1
ber of stamens is var
the “gmall petals” or
sketcl
genus
of the
as to
furthe

N

Other items of
other species of
the inclusion of

esoluma Nadeau

bluntly acute leaves which, as far as known, are dark brown

dry, ifs relatively large
scar df the seed.

es (copied in figs. 104-108), are found in other species

r examination of more material remains highly desirable

veral small sheets with annotations by
drawing by Delpy, which, however, is

throughout, which does not agree with D
d to Pierre’s annotations). The specimen

he smaller petals) may turn fertile, so the
iable as well as that of the petals. Mo
“petaloid stamens”, figured in Pierre’s

Pierre’s drawings agree perfectly with
Nesoluma. 1 therefore fully agree with
the species in the genus Nesoluma, alt

di is particularly characterized by its

fruits and seeds, and the peculiar, almost

[Pierre
wrong

ceum,
rake’s
from
type,

: of the
ty to allow detailed checking. I therefote had
to depend on Drake’s and especially on Pierre’s authority.
by Pierre in his annotations to the spe¢imen,

num-

[eover

rough
nf the
those
Pierre
hough

pvate,
when
basal
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LIST OF COLLECTORS

m, W. T., see under Mann, H.

7: N. polynesicum var. 8, forma b
r, O.

42: N. polynesicum var. 9, forma d
566 (with Takamoto) : N. polynesicum, var., 8
277 (with Takamoto and Martinez) : N. polyn

C.N.

Mo.: N. polynesicum var. 8, forma b

2 Mo.: N. polynesicum var. ¢, forma a

3 L.: N. polynesicam var. ¢, forma a

3 I.: N. polynesicum var. «, forma b, subf. 1
74 M.:N. polynesicum var. @, forma b, subf. 2
V7 M.: N. polynesicum var. ¢, forma ¢

Y1 O.: N. polynesicum var. £, forma b

nr. (April-May 1912) : N. polynesicum var. B,
e also under Garber, D. W.

e, F. R.
596 : N. polynesicum var. 8, forma a, subf. 2
e also under St. John, H.

, D. W. and C. N. Forbes
8: N. polynesicum var. 8, forma b

rand, W.
nr. (several specimens in several herbaria) : N
nr. (1 specimen, US) : N. polynesicum var. o,

A, F.
nr. (March 1932) : N. polynesicum var. 8, fo
e also under Brown, F. B. H.

C. S.

: N. polynesicum var. 8, forma a

6: N. polynesicum var. ¢, forma a

owney, G. and C. Skottsberg
O: N. polynesicum var. #, forma b

H. and W. T. Brigham
3: N. polynesicum var. ¢, forma a

, G. C.

1: N. polynesicum var. o, forma a
1: N. polynesicum var. o, forma b, subf. 1 ‘
5: N. polynesicum var. «, forma a

98 (with Park and Toppina): N. polynesicum, var. 8, forma b
08 (with Park and Takamoto) : N. polynesicum var. 8, forma a,

Papers, XIV, 9

forma b
esicum, var. B8, forn

forma b

polynesicum var. 4
forma d

rma b

ubf. 1

na b
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r. (1897) : N. Nadeaudi

— g

“ 4: N. polynesicum

J. F.
36: N. polynesicum var. B, forma a, subf. 1

52: N. polynesicum var. @, forma d

§040: N. polynesicum var. «, forma a

0407 : N. polynesicum var. a, forma a

71: N. polynesicum var. e, forma b, subf. 1

8671a: N. polynesicym var. a, forma a

12505: N. polynesicum var. 8, forma a, subf. 1

: N. polynesicam var. o forma d

17125: N. polynesicum var. 8, forma a, subf. 1

ng nr. (April 1928) : N. polynesicum var. a, forma d
no| nr. (March 1910)|: N. polynesicum var. e, forma d
no nr. (April 1928) : |N. polynesicum var. «, forma d

St. _]'hn, H.
10124 N. polynesicum var. 8, forma b

hn, H. and F. R. Fosberg

15105: N. St.-Johnianum

15037 : N. St.-Johnianum

15146: N. St.-Johnianum

15935: N, polynesicum var. g, forma a, subf. 1
15936: N. polynesicum var. B, forma a, subf. 1

sherg, C.,
e under McEldown

var. o, forma a

9

ey, G.

391; N: polynesicum var. 8, forma a, subf. 1
406: N. polynesicum var. 8, forma a, subf. 1
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Brare 1 (figs. 1-9).—Nesoluma polynesicum : 1, var. ¢, forma & (from
Munno 955) ; 2, var. a, forma b, subf. 1 (from Forbes 503 L) ; 3, var. ¢

, forma

b, sulif. 2 (from Forbes 2074 M.) ; 4, var. «, forma c (from Forbes 22f7 M.) ;
e, forma d (from Rock 7052) ; 6, var. 8, forma a, subf. 1 (from Rock
; 7, var. B, forma a, subf. 2 (from Fosberg 11596) ; 8, var. B8, forma b
McEldowney and| Skottsberg 369) ; 9, var. 8, forma b (from $t John

5, vaf.
12505
(from

10124).

Brare 2 (figs. 10-41) —Nesoluma polynesicum, var. a: 10, branch
inflorgscences; 11, flower bud; 12-16, diagrams of various calyx tyj
corollp in bud; 18-20, diagrams of flowers; 21, longitudinal section of

et with
es; 17,
flower ;

22, pgrt of corolla inside, with two stamens and a “staminode” obliguely at-

tache
and agl

pistillim ; 25, the stamen|of fig. 24 detached ; 26, longitudinal section of]

to one of the petals (cf. diagram below) ; 23, petal inside with

stamen

nate “staminode” ; |24, stamen with additional filament (?), adnate to the

ovary;

27, fyuit; 28, seed, ventral side; 29, the same, lateral view; 30-32, |various

types jof seeds; 33, various corollary structures, a. small outer petal, b.
petal, |c. the two types of inner petals (usually ovate though some have n4
tip), |d. two types of petaloid “staminodes” (petaloid, staminoid),
types |of staminoid “staminodes”, f. two types of scaly petals in @

normal
rrowed
€. two

Howers,

the ligulate petaloid type| (left) and the staminodial one (right, distinkguished

by its
(with

of which are connate; 35, diagram of flower (without calyx) with fun
tally S-merous corolla, tW( of the petals being deeply 2-lobed (see also fig. 86) ;

in add

lateral

side and 37, outer side ofl the corolla of fig. 35; crosses indicate corresy

irregular shape, recalling tridentate staminodes) ; 34, diagram of]
ut calyx) with four large and four small petals and seven stame|

tion, there are one

duplication ; the three ripe anthers are indicated by an asterisk; 3

flower

ns, two
damen-

deltoid “staminode” and 11 stamens which are smaller
(younger) in the part of [the corolla in which the petals are not subject

to col-
, inner
onding

regions ; 38, diagram of a flower with two connate petals, two “staminodes”,

seven jstamens and six carpels; 39-41, various parts of the corolla of fig
indicaged by the arrows, [figs. 39 and 40 inside, fig. 41 outside; in fig.

anther

32 dr

38-41 from Munro 111.

P1

different calyx types; 44 and 45, diagrams of calyces, serial duplication
46, pej:ls outside; 47, petal inside with one stamen and one “staminode” (cf.

“stami
obliqu

in long

without bearing a stamen{ 53, a similar structure but bearing a stamen;

variou

nal seqtion and ovule; 59‘ 68, @ flowers; 59, type of @ flower with e3
style; |60, diagram of saer; 61, pistillum of same with longitudinal s
ft

the co
one of

ly adnate “staminode”; 49, two petals with stamens opposite; 50
with filaments and basal hair tuft, the anther has been removed; 51, th

. 38 as
40 the

of the middlemost stamen has been removed. Figure 10 drawn from
type gpecimen; 11-29 from second specimen in Berlin herbarium; 30 and
jﬁvn from Rock 8040 ?, 31 from Munro 955, 34-37 from Forbes 503 L.,

ATE 3 (figs. 42-79).—Nesoluma polynesicum, var. B: 42 and 4

3, two
in 44;

ode” detached and diagram above); 48, petal with one stamén and

itudinal section; 52, petaloid “staminode” with hair tuft like a pe)

types of staminoid|or petaloid “staminodes” ; 58, pistillum with lon

olla is scaly and he petaloid type; 62, pistillum with free
which is larger; 63, various types of reduced petals in ¢ flowet

, petal
e same
tal but
54-57,
gitudi-
rserted
ection,
petals,
rs; 64,
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another
staming
of sam
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of this
laterall
gynaece
indicati
scaly ¢
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type of @ flower; 65, pistillum of same v
dioid type; 66, corolla of fig. 65; 67, another
e, corolla scaly and of petaloid type; 69, flo
an inner sepal, the upper portion somewhat enl
flower with petals of various sizes, two ‘“‘stan
y adnate to a petal, duplication in calyx and
rum ; 71, longitudinal sections through pistillum
on of an adnate disc; 72-78, @ flowers; 72,
vrolla of same; 74, corolla of figs. 72 and 73, s

76 cross sections of ovaries with sterile cells, in 75 o

77, brd
connatd
metry)
and Fqg
69-71 £
79 fron

P1
floresce
the aref
85-87,
merous
with ¢
staming
longitu
and 96
(petalq
fruit;
section
from §
St. Jo
John aj

Py
reticul
longity

adened pistillum with cross section, apparent

pistillums; 78, cross section through ovary
with two biovulate cells; 79, fruit. (Figures 4
sberg 15936; 58-63 from Fosberg 11596; 64-
rom Brown and Judd 1307 ; 72-78 from McEldo
1 St. Johwn and Fosberg 15935.)

aTE 4 (figs. 80-102).—Nesoluma St.-Johnianu
nces (¢ flowers) ; 81, portion of lower side
olate reticulation; 82, flower bud; 83, open flow
diagrams of three different flowers, in 86 the c
(cf. fig. 35); 88, part of corolla inside, with
nnate filaments from the flower of fig. 87; 90
id “staminodes”) ; 91, petal with two sterile st
dinal section; 93, ovula; 94, female flower, t
diagrams of @ flowers; 97, pistillum of ¢ flg
id type) and longitudinal section with indicati
00, seed, lateral view; 100, the same, ventral
; 102, various types of reduced petals in @ flows
't. John and Fosberg 15137 ; 94, 97-101 and 102
n and Fosberg 15105; 95, 96 and 102 (two le
hd Fosberg 15146.]

ATE 5 (figs. 103-114) —Nesoluma Nadeaudi:
ation magnified; 104, one stamen and some “sta
dinal section; 106, cross section of same; 107,

stamenis and one sterile one; 108, diagram of flower; 1

section]
view ;

of same; 111, seed, lateral view; 112, the sam
114, embryo without albumen. (Figure 103 d

104-108 from Pierre’s ms. drawings; 109-114 from D

Papers, XIV, 9

vith scaly corolla

Q@ flower; 68, pi
wer with petals co
arged at left; 70, di
ninodes”, one of wi
corolla, and a bi-g
of the same flowe]
Q flower; 73, ovai
staminodioid type;
ne of the cells biov
ly originating froy
of same (bilateral
2-57 drawn from S
68 from St. John
voney and Skottsber

m : 80, branchlet wi
of leaf magnified t
er; 84, diagram of

stamens; 89, two s
, two sterile stame]
tamens ; 92, pistillus
he style not exsert]
wer with some fred
on of an adnate di
side; 101, the same
ers. [Figures 80-93
(right-hand figure
ft-hand figures) fir|

103, branchlet wi
minodes” ; 105, ovat
one petal with two
09, fruit; 110, longi
e, ventral side; 113
rawn from type sp
elpy’s ms. drawing

pf the
tillum
vering

hgram

ich is
erous
r with
vy and
5 and
ulate ;
n two
sym-
John
10124,

g 369 ;

th in-
show
calyx;

orolla is fundamentpally 5-

amens
ns (or
n with
ed; 95
petals
c; 98,
Cross
drawn
from
pm S't.

h leaf
v with
fertile
tudinal
apical
cimen,
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