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Albert C. Smith

In order to obtain an adequate understanding of the Fijian species of

many angiosperm families, it is obviously necessary to extend studies into

adjacent island-groups. Ideally such studies should be extended westward

at least as far as Malesia. It is not feasible in floristic work to revise

large families throughout their entire Malesian-Pacific range, but a prac-

ticable geographic compromise in the present instance exists in the boun-

daries of the "Fijian Region." As defined by Takhtajan (1969: 250, fig.

32), the Fijian Region includes the Santa Cruz, Banks, and New Hebrides

Islands, Fiji, Rotuma, the Home and Wallis Islands, Samoa, Tonga, and

Niue. Earlier phytogeographic analyses have implied the integrity of this

area as a "Southwestern Pacific Subprovince" (van Balgooy, 1960) or a

"Fijian Province" (Thorne, 1964). Although the outlines and rank of

such areas are necessarily somewhat subjective, current studies indicate

that a separate Fijian Region merits recognition on the basis of its phyto-

geographic cohesion and peripheral discontinuities. It would be a more

satisfactory and logical area for a floristic revision than a single archipel-

ago like Fiji, but the present writer cannot hope to cover it. Nevertheless,

studies of a limited number of families in the entire Fijian Region are

feasible while a new Flora of Fiji is being compiled.

One of the many large angiosperm families that requires a new, world-

wide review is the Myrsinaceae, of which the treatment by Mez (1902)

the only comprehensive revision. riod. and

the material then available, Mez's work seems highly meritorious, even

after 70 years. Modern taxonomists who criticize this monograph and

many other Pflanzenreich treatments should feel challenged to update

them. Certainly different conclusions as to relationships would come to

jern techniques and the careful examination

collections as were available to Mez. U~n-
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fortunately, it is easier to depreciate such works and the meticulous schol-

arship of their authors than it is to improve upon them.

For the Myrsinaceae there fortunately do exist some supplementary

regional revisions that are very useful (e.g. Walker, 1940, 1959; Backer

& Bakhuizen van den Brink, 1965; and studies of some American genera).

In the Fijian Region, especially in Fiji itself, the family is a frequent com-

ponent of the forest vegetation, although usually occurring as shrubs and

small trees of the undergrowth, or sometimes as lianas. It is represented

in our area by six genera and 43 indigenous species, including six here

described as new; two new combinations are proposed.

Pertinent herbarium collections in the following institutions are here

cited: Arnold Arboretum of Harvard University (a)
; Bernice P. Bishop

Museum (bish); British Museum (Natural History) (bm) ; University of

California, Davis (dav)
; Gray Herbarium of Harvard University (gh)

;

Royal Botanic Gardens, Kew (k) ; Department of Botany, University of

Massachusetts (mass); New York Botanical Garden (ny) ; Museum Na-
tional d'Histoire Naturelle, Paris (p) ; Departments of Agriculture and

Forestry, Suva, Fiji (suva) ; University of California, Berkeley (uc) ; and

U.S. National Herbarium (us). The collaboration of administrators in

making such material available is greatly appreciated.

Key to Genera

Ovary semisuperior, the ovules in our species bi- to several-seriate: pedicels

with a pair of persistent distal bracteoles (prophylls) ; fruit essentially in-

ferior, many-seeded, the seeds angled-obovoid, convex at apex, the style and
calyx persistent 1. Maesa.

Ovary superior; pedicels without prophylls; fruit superior and eventually fall-

ing from the calyx, one-seeded, the seed more or less subglobose.

Ovules mostly several-seriate but in our species 6-10 and irregularly uni-

seriate; style elongate, very slender and subulate to a minutely puncti-

form stigma; inflorescences in our species compact, irregularly fasciculi-

form or short-racemose or rarely short-paniculate, the rachis rarely more
than 3 mm. long at anthesis 2. Ardisia.

Ovules uniseriate, in our species 2-5; style sometimes cylindric and slender

but not subulate, the stigma discoid or subcapitate or peltate or (in no.

6) diverse.

Inflorescences paniculate, usually obviously pedunculate, often freely

branched, in our species rarely less than 20 mm. long at anthesis and

Corolla sympetalous, the lobes obviously dextrorsely contorted in bud;
flowers in our species hermaphrodite.

Anthers dorsifixed, the filaments distally free and ligulate; pedicels

sometimes swollen distally into a clavate or cupuliform calyx-tube,

but sometimes as in Discocalyx; style as long as or longer than

the ovary, in our species 0.6-5 mm. long at anthesis

3. Tapeinosperma.

Anthers broadly basifixed, the filament-tube adnate to the corolla-tube

for its entire length and not distally divided into free parts
;
pedi-

cels slenderly terete, the calyx subrotate from base; style often
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shorter than the ovary, in our species (0.1-) 0.2-0.7 mm. long at

anthesis 4. Discocalyx.
Corolla in our species choripetalous, the petals narrowly imbricate in bud;

flowers functionally unisexual 5. Embdia,
Inflorescences glomerulate or verruciform, essentially epedunculate, the

axis in our species not exceeding 7 mm. long 6. Rapanea.

Maesa Forsk. Fl. Aegypt.-Arab. 66. Oct. 1775; Seem. Fl. Vit. 147.

1866; Mez in Pflanzenr. 9(IV. 236): IS. 1902; St. John in Nat-
uraliste Canad. 98: 571, 573. 1971.

Mez's statement in his monograph to the effect that Maesa is a "Genus
vastum, difficillime systematice ordinandum, . .

." is not likely to be dis-

puted. Even in so limited a region as that now under consideration, species

as satisfactory morphological groupings appear non-existent. In his key
Mez utilized such characters as whether the prophylls are laterally free

from one another or whether they are connate to form a cymbiform recep-

tacle under the calyx; the presence or absence of lineolate glands in the

calyx-lobes; the margins of the prophylls and calyx-lobes, whether entire,

crenulate, or ciliolate; the apical shape of the calyx- and corolla-lobes;

and the proportionate lengths of filaments and anthers. Among the

Pacific species these characters seem of limited value in demarcating pop-

ulations. One is, therefore, required to assign exaggerated value to charac-

ters of indument (distribution and length of hairs as well as persistence

of minute scales), to leaf size and shape, to the abundance or sparseness

of secretory canals in the leaf-blades, to inflorescence-type (whether panicu-

late or merely simply racemose), and to pedicel-length. None of these

characters are satisfactory either, but by utilizing them with caution one

can delimit populations that have a certain cohesion as well as a rea-

sonable distribution. I have chosen this course rather than the alternative,

of which we have recently seen some startling examples in various families,

of distending infra-generic groupings in favor of muddled and geographical-

ly meaningless comprehensive taxa.

Although Mez indicates that the flowers of Maesa are functionally

unisexual, the species of our region appear to have hermaphrodite flowers.

An ovuliferous ovary and seemingly polliniferous anthers are present; if

incipient dioecism occurs, which is likely, it is not obvious. The species of

our area are normally 5-merous, although 4- or 6-merous flowers may

occasionally be found; all of our taxa have the calyx- and corolla-lobes with

quincuncial aestivation; the corolla is submembranous and campanulate;

the stamens are affixed near the middle of the corolla-tube; the ovary is

about half-inferior at anthesis; the placenta is essentially subglobose or

ovoid; the fruits have a thin pericarp 0.2-0.4 mm. thick including a car-

nose glandular-lineolate mesocarp and a spongy or brittle endocarp; the

prophy"s, sepals, and style persist in fruit; the seed? — -
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eating that most ovules develop), angled-obovoid, when mature castaneous

or blackish, shining, and approximately 1-1.2 mm. long and 1-1.5 mm.
broad on the convex apex. These characters, being essentially uniform,

are omitted from the following descriptions of species.

The presence of secretory canals in the leaf-mesophyll of Myrsinaceae

(Metcalfe & Chalk, 1950: 865) has often been noted in taxonomic dis-

cussions. These canals contain tannin and other materials and are fre-

quently described as "resiniferous lines" or "nervilliform lines" (Mez,

1902). In Maesa, in particular, their putative presence or absence has

been utilized to differentiate species. As a taxonomic character in Maesa,
the secretory canals are undeniably useful, but considerable caution must
accompany statements that they are present or absent.

As examples, in herbarium specimens of M. tabacijolia secretory canals

are inconspicuous or not apparent, but in cleared leaves - (Figure 10) they

are seen to be copiously immersed in the mesophyll at right angles to

tertiary nerves. Leaf-indument, if present as in this species, shows well

in cleared leaves. To separate such paired species as M. insularis and M.
samoana it is convenient to suggest that in dried leaves secretory canals

are comparatively inconspicuous in the former (Figure 1) and obvious

in the latter (Figure 3). In fact, canals are present in both species as

seen in cleared leaves, but less copiously so in M. insularis (Figure 2)

than in M. samoana (Figure 4). Another pair of related species consists

of M. persicifolia, in which dried leaves (Figure 5) seem nearly or quite

to lack canals, and M. vitiensis (Figures 7, 9), leaves of which are usually

copiously marked on the lower surface by sinuously parallel "resinferous

lines." In cleared leaves, confluent areas of secretory cells become obvious

in M. persicifolia (Figure 6), while in M. vitiensis (Figure 8) the canals

nearly disappear with clearing.

It is evident, then, that in different species or individuals of Maesa, at

least as represented by herbarium material, the secretory canals have
different degrees of superficiality, abundance, form, and soluble content.

A detailed study of these bodies in Maesa, and in other genera of Myrsin-

aceae, would doubtless be taxonomically illuminating. But in the mean-
time, with these few cautionary examples, I continue to mention the

! specimens as follows: leaves are cleared in i 4% NaOH followed 1

iloral hydrate, then stained with 1% safranin in absolute ethyl alcohi

red in xylene and mounted in synthetic resin.

Figures 1-10. Leaf-blades of Maesa spp., showing the lower surfaces (left

figures) of blades from dried is, and cleared portions (right

figures), all X 10. Figures 1 and 2. M. insularis: 1 from Fiji Dept. Agr. 11577,
2 from Gillespie 3479. Figures 3 and 4. M. samoana: 3 from Christop/tersen

384, 4 from Reinecke 262. Figures 5 and 6. M. persicifolia: 5 from Degener
15004, 6 from Fiji Dept. Agr. 14895. Figures 7-9. M. vitiensis: 7 and 8 from
Gillespie 2390, 9 from Gillespie 3287. Figure 10. M. tabacijolia: from See-
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secretory canals in keys and descriptions in such a genus as Maesa, where

satisfactory taxonomic characters are at a premium.

Maesa is an abundant and complex genus in many parts of its range,

which extends from Africa and Madagascar eastward through south-

eastern Asia to Japan, Queensland, and Malesia into the Pacific as far as

Samoa and Tonga. In the region here covered 23 species have been pro-

posed, but with several reductions I now recognize 15 species.

St. John (1971) has provided a valuable commentary on the overlooked

1775 edition of the Forsters' "Characters Generum Plantarum," indicat-

ing that Maesa Forsk. has priority over Baeobotrys J. R. & G. Forst., al-

though both were published in 1775.

Key to Species

ument (of young parts, branchlets, petioles, and at least the proximal parts

of leaf-costas) composed of spreading simple hairs as well as of minute

scales, the hairs usually obvious but sometimes inconspicuous, rarely as

short as 0.1 mm.
Spreading hairs usually obvious on some inflorescence-parts, occasionally

limited to calyx-lobes.

Leaf-blades prevailingly ovate to suborbicular and about twice as long as

broad (or broader), usually 6-13 X 3.5-9.5 cm., persistently soft-pi-

lose at least on the lower surface, cordate to rounded at base, infre-

quently merely broadly obtuse, the secondary nerves usually 5-8 per

prevailingly paniculate, only rarely simply race-

margin, without apparent secretory canals; Fiji. 1. M, coryUfolia

Prophylls comparatively conspicuous, ovate, 1-1.2 mm. long and broad;

leaf-blades inconspicuously crenulate at margin; New Hebrides.

Petioles about 15 mm. long; leaf-blades cordate at base, without ob-

vious secretory canals; inflorescences compact, about 2 cm. long

at anthesis 2. M. bennettii.

Petioles 25-35 mm. long;

anthesis

Leaf-blades prevailingly lanceolate or oblong-lanceolate and about 3 times

as long as broad, usually 6-13.5 X 2-4.5 cm., usually glabrous on both
surfaces except for scattered hairs on the principal venation, but some-
times copiously pilose beneath, prevailingly acute to obtuse at base,

infrequently narrowly subcordate, usually subentire or undulate at

margin but occasionally obviously crenulate, the secondary nerves usu-

ally 6-11; inflorescences simply racemose, only rarely paniculate with
as many as 10 branches; Fiji 4. M . pickeringii.

Spreading hairs lacking on inflorescence-parts, these merely furfuraceous ; leaf-

blades glabrous beneath except for sparse indument on proximal parts of

costa and secondaries (or occasionally soft-pilose on the lower surface

in no. 5).

Leaf-blades prevailingly obovate-elliptic to ovate, usually 8-26 X 5-15 cm.,
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comparatively broad, usually about twice as long as broad; petioles

15-45 mm. long.

Inflorescence-parts (rachis, bracts, pedicels, and calyx) copiously fur-

furaceous, the scales at anthesis usually congested, contiguous or

overlapping, fimbriate-margined; prophylls inconspicuous, lanceolate-

or ovate-deltoid, 0.5-1 mm. long and broad; calyx-lobes deltoid, 0.7-

1 X 0.7-1.2 mm.; leaf-blades with comparatively inconspicuous secre-

tory canals, these usually not apparent; Fiji to Samoa
5. M. tabacijolia.

Inflorescence-parts (rachis, bracts, pedicels, and calyx) with comparative-

ly few and scattered scales, these not contiguous at anthesis nor ob-

viously fimbriate; prophylls comparatively conspicuous, ovate, usu-

ally 1-1.4 mm. long and broad; calyx-lobes ovate, 0.8-1.2 X 1-1.5

mm.; leaf-blades with obvious secretory canals near lower surfaces;

New Hebrides.

Leaf-blades rounded at base, rounded or broadly obtuse at apex

6. M. eramangensis.

Leaf-blades broadly obtuse at base, obtusely cuspidate at apex

7. M. aubertii.

Leaf-blades prevailingly lanceolate to oblong-elliptic, usually 4-13 X 1.5-

5 cm., comparatively narrow, usually about 3 times as long as broad;

petioles 5-27 mm. long 14. M. persicijolia.

ndument composed of minute scales only, without hairs (or, if hairs rarely

present and visible on branchlets, then forming an obscure puberulence and

less than 0.1 mm. long).

Leaf-blades usually 5-23 X 3-13 cm, comparatively broad, often about twice

as long as broad, or if proportionately longer then rarely less than 4 cm.

broad; petioles 10-45 mm. long.

Petioles narrowly winged in the distal half; leaf-blades obovate or lanceolate-

elliptic, 8-17 X 4-9 cm, attenuate to obtuse at base and long-decurrent

on the petiole; inflorescences appearing simply racemose and fascicu-

late but actually short-paniculate, composed of 2-5 elongate branches

arising from a short, irregular rachis; Santa Cruz Islands and New

Hebrides 8. M. banksiana.

Petioles not conspicuously winged, the leaf-blades usually short-decurrent

on the petiole; inflorescences paniculate, with branches spreading from

an elongate rachis. or simply racemose.

Inflorescences prevailingly paniculate but infrequently simply racemose;

leaf-blades elliptic to ovate, not suborbicular, the marginal crenations

often comparatively inconspicuous.

Secretory canals comparatively inconspicuous on lower leaf-surfaces.

Leaf-blades elliptic to ovate- or obovate-elliptic, obtuse at base, ob-

tuse to obtusely short-acuminate at apex; inflorescences soon

glabrate; New Hebrides.

Pedicels at anthesis and in fruit not exceeding 1 mm. in length, the

prophylls conspicuous. 1-1.5 X 1-2 mm.; leaf-blades usually

12-17 X 8-13 cm, the basal margin conspicuously thickened.

9. M. nemoralis.

Pedicels 1.5-2 mm. long at anthesis, 2-4 mm. long in fruit, the

prophylls less conspicuous, 0.7-1 X 1-1.5 mm.; leaf-blades

u-uallv 6-14 X 3-8 cm, the basal margin less obviously

thickened 10. A/, ambrymensis.
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Leaf-blades ovate-oblong to elliptic-lanceolate, usually acute to at-

tenuate at base and gradually acuminate to cuspidate at apex,

usually 8-23 X 3.5-9.5 cm.; inflorescences often persistently

furfuraceous; pedicels to 2 mm. long, the prophylls comparative-

ly inconspicuous, 0.4-1 mm. long and broad; Fiji

11. M. insularis.

Secretory canals sinuously copious and conspicuous near lower leaf-

twice as long as broad, usually 9-21 X 4-9 cm., rounded to at-

tenuate at base, cuspidate or short-acuminate at apex; Samoa. .

12. M. samoam.

Inflorescences often simply racemose but sometimes paniculate, the pedi-

cels 1-4 mm. long; leaf-blades ovate to suborbicular, sometimes

broadly elliptic, usually 5-14 X 4.5-11.5 cm., rounded to broadly

obtuse at base, rounded (less often broadly obtuse or obtusely cus-

pidate) at apex, conspicuously crenulate at margin, with copious and

conspicuous secretory canals near lower surfaces; eastern Fiji, Tonga.

and eastern Samoa 13. M. tongensis.

Leaf-blades usually 4-13 X 1.5-5 cm., comparatively narrow, usually about

3 times as long as broad; petioles 5-35 mm. long; Fiji.

Indument-scales often subpersistent on inflorescence-parts; petioles nar-

rowly winged distally; leaf-blades usually rounded to obtuse at base

and abruptly short-decurrent on the petiole, the secondary' nerves

spreading, the lower surfaces without visible secretory canals or these

immersed and not apparent, rarely faintly discernible; inflorescences

usually paniculate, sometimes bipinnately so, with spreading branches,

infrequently simply racemose, the pedicels often negligible but some-

times to 2.5 mm. long at anthesis and to 3 mm. long in fruit, the corol-

la-lobes inconspicuously glandular-lineolate 14. M . persicijolia.

Indument-scales evanescent, rarely persistent to anthesis on inflorescence-

parts; petioles narrowly winged or cartilaginous-angled often nearly to

base ; leaf-blades attenuate to obtuse at base and long-decurrent on the

petiole, the secondary nerves curved-ascending, the loner surfaces usu-

ally with conspicuous secretory canals but these sometimes immersed
and not obvious; inflorescences often simply racemose but frequently

paniculate and then usually with comparatively short and ascending

branches, the pedicels obvious, usually 1.5-2.5 mm. (but sometimes
only 0.5 mm.) long at anthesis and often to 3.5 mm. long in fruit, the

corolla-lobes obviously and conspicuously glandular-lineolate

Maesa corylifolia A. Gray in Proc. Amer. Acad. Arts 5: 330. 1862;

Seem. Viti, 438. 1862, Fl. Vit. 148. 1866; Home, A Year in Fiji,

264. 1881; Mez in Pflanzenr. 9 (IV. 236) : 37. 1902; Gibbs in Jour.
Linn. Soc. Bot. 39: 155, p. p. 1909; J. W. Parham, PI. Fiji Id. 156.

1964. Figure 11.

£S"
mcrophylla sensu Seem, in Bonplandia 9: 257. 1861; non Wall.
orylifolia var. n. Home, A Year in Fiji, 264. 1881.

Liana cir scandent shrub to 5 m. high, with indument of two types: (1)
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diaphanous, ferruginous, irregular scales about 0.1 mm. in diameter, and

(2) spreading, translucent, ferruginous hairs 0.3-1 mm. long; branchlets

slender, furfuraceous and persistently pilose, copiously lenticellate; pet-

ioles (7-) 10-30 mm. long, slender, shallowly canaliculate distally, co-

piously pilose; leaf-blades chartaceous, drying dark brown, ovate, (5-)

6-13 cm. long, (2.5-) 3.5-8.5 cm. broad, cordate at base or infrequently

merely rounded and rarely broadly obtuse, cuspidate or short-acuminate

and callose-mucronulate at apex, usually conspicuously crenulate-dentate

at margin (crenations 2-4 per centimeter, callose-tipped), copiously and
persistently soft-pilose on both surfaces or rarely eventually glabrate above

except on nerves, the costa prominent beneath, the secondary nerves 5-7

per side, spreading, raised on both surfaces, the veinlet-reticulation im-

mersed or prominulous beneath, the secretory canals not apparent; in-

florescences axillary, solitary, broadly paniculate, often bipinnately so,

only sporadically simply racemose, usually 4-15 cm. long and broad and

with 5-15 spreading lateral branches, the rachis, branches, bracts, pedi-

cels, prophylls, and calyx copiously pilose; peduncle to 2 cm. long,

slender like the rachis, the branch-subtending bracts oblong, 1-2 mm. long,

obtuse or rounded, glabrous within, the flower-subtending bracts similar,

0.5-1 mm. long; pedicels slender, 0.3-1.5 mm. long, the prophylls in-

conspicuous, oblong-deltoid, 0.4-0.7 mm. long, 0.2-0.5 mm. broad, obtuse,

glabrous within; calyx-lobes deltoid, 0.6-0.8 mm. long and broad, acute,

obscurely erosulous at margin, glabrous within; corolla 1.2-1.8 mm. long

and 2-3 mm. in apical diameter, the tube shorter than the lobes, the

lobes ovate-oblong, 0.8-1.2 mm. long and broad, rounded and strongly

reflexed at apex, minutely erosulous at margin, inconspicuously glandular-

lineolate; filaments and anthers each to 0.4 mm. long; ovary flattened-

conical, the style minute, to 0.3 mm. long, inconspicuously lobed, the

ovules usually 15-18, 2 -seriate; fruits ovoid or subglobose, 2-3 mm. in

diameter at maturity, often copiously furfuraceous, pilose at least distally

and on the persistent calyx-lobes.

Type locality: Mathuata Province, Vanua Levu, Fiji; the type is a

U.S. Exploring Expedition specimen, cited in the sequence below.

Distribution: Endemic to Fiji, but thus far known only from the

two large islands, Viti Levu and Vanua Levu, and also from Ovalau and

Ngau. It is sometimes locally abundant, occurring at elevations from

near sea-level to 1,150 m. in various types of forest and also in grassland

thickets or on open hillsides. Individuals are often lianas but sometimes

scrambling or scandent shrubs to 5 m. high. Corollas are noted as white

to pale greenish yellow, often brown-lineolate; the filaments are pale

greenish yellow and the anthers yellow; the ovary is orange-red, with

a green stigma; and the fruits at maturity are dull waxy white.

Local names: The only dependable names, often generic in connota-

tion, are kutwnirase (on Viti Levu) and kolo ni mbeka (on Vanua Levu).
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Other recorded names are wa vatu (Mba) , wa sinu (Nandronga & Navosa)

,

ngingi (Namosi), vere (Mathuata), and kala mbu ndi wawa (Thakau-

ndrove).

Fiji. VitiLevu: Mba: Mountains near Lautoka. Greenwood 46 (k), 403 (k),

896 (a, k, ny, uc, us) ; between Nandala and Nukunuku Creeks, west of Nandari-

vatu, Smith 6175 (a, bish, k, us); Savundamatau Creek, west of Nandarivatu,

Webster & Hildreth 14252 (dav, mass); vicinity of Nandarivatu, Gibbs 557

(bm, k), Gillespie 3185 (bish, uc), Parks 20722 (bish, suva, uc, us), Tothill

344 (k), Greenwood 846 (a, k), Smith 6031 (a, bish, k, ny, us) ; Mt. Nanggara-

nambuluta, Gillespie 3679 (bish, k, ny, uc), Smith 4893 (a, bish, k, us), Fiji

Dept. Agr. 13543 (bish, suva); Mt. Tomanivi, Smith 5219 (a, bish, k, us).

Nandronga & Navosa: Northern portion of Rairaimatuku Plateau, Smith 5428

(a, bish, k, ny, us), 5478 (a, bish, k, us), 5587 (a, bish, k, us). Namosi: Mt.

Voma. Fiji Dept. Agr. 945 (a, bish, k, suva); vicinity of Namuamua, Gillespie

2959 (bish). Rewa: Suva and vicinity, Yeoward 6 (k), Tothill 555 (bish, k),

H. B. R. Parham 66 (bm). Viti Levu, without further locality: Graeffe 57 (bm).

Ovalau: Milne 263 (k); Mt. Koronimoko, Smith 8073 (bish, gh, k, suva, uc,

us); north of Levuka, Gillespie 3474 (bish, uc). Ngau: Milne 222 (k). Vanua
Levu: Mathuata: U. S. Expl. Exped. (us 73887 holotype; isotypes at gh, k),

Seemann 288 (bm, gh, k); Seanggangga Plateau, Smith 6638 (a, bish, k, us),

Fiji Dept. Agr. 10486 (bish, suva), 15199 (k, mass, suva) ; vicinity of Lambasa,
Greenwood 519 (k); Mt. Numbuiloa, Smith 6347 (a, bish, k, us). Thakau-
ndrove: South of Nakula Valley, Smith 349 (bish, gh, k, ny, uc, us); between
Urata and Valethi, Degener & Ordonez 13824 (a, bish, k, ny, uc, us). Fiji,

without further locality: Home 167 (gh, k), 822 (gh, k).

Although typically a distinct and unmistakable taxon, M. corylijolia,

if reasonably interpreted, is seen to vary peripherally and to merge with

other taxa. Among species with which it may occasionally be inter-fertile

are M. pickeringii and M. tabacijolia; comments on such relationships

are noted under those species.

2.

Shrub or small tree (?), with indument of simple spreading hairs and
doubtless also of minute scales; branchlets thick, short-tomentose, the

lenticels small and dense on older parts; petioles about 15 mm. long, the

leaf-blades oval, about 9 cm. long and 6 cm. broad, cordate at base, broad-

ly rounded at apex, entire (?) at margin, above eventually subglabrate,

beneath shortly soft-tomentose and minutely ferruginous-punctate, with-

out apparent secretory canals, the costa prominulous above and prominent
beneath; inflorescences axillary, few-flowered, sparsely 2-4-branched, not

and prophylls, all X 10.

Figure 11. M. co th 349. Figure 12. M. pickeringii: from
Fiji Dept. Agr. 14763. Figure 13. M. tabacijolia: from Smith 8773. Figure 14.

M. nemoralis: from Stone 2212. Figure 15. M. ambrymensis: from Aubert de
la Rue, Aug. 1934. Figure 16. M. insular Figure 17. M.
tongensis: from Setchell & Parks 15630. Figure 18. M. persicifolia: from De-
gener 15037. Figure 19. M. vitiensis: from Webster & Hildreth 14093.
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much longer than the petioles, the branches tomentose; pedicels stout, about

0.5 mm. long, the prophylls large, forming a cymbiform or cupuliform re-

ceptacle below the calyx; flowers glabrous, about 3 mm. long, the calyx-

lobes broadly ovate, round or subacute, without conspicuous glands, the

corolla-tube subequal to lobes, these narrowly rounded, without obvious

glandular lines; filaments and anthers subequal in length, the anthers

dorsifixed, scarcely emarginate; style short, the stigma obtuse.

Type locality: Eromanga, New Hebrides; the type, collected by Ben-

nett, was deposited in the Berlin herbarium and presumably has been de-

stroyed. No isotypes or other collections were designated by Mez.

No material has been seen that might be referred to M. bennettii, which,

on the basis of Mez's description and key, seems to be a reasonably dis-

tinct species; the above description is modified from the original treat-

ment. Among New Hebridean species it seems closest to M. aneiteensis.

From the Fijian M. corylifolia it would appear amply distinct in its

rounded leaf-apex, compact inflorescences, large prophylls, and glabrous

flowers.

3. Maesa aneiteensis Mez in Pflanzenr. 9(IV. 236): 52. fig. 7. A-F.

1902 ; Guillaumin in Bull. Soc. Bot. France 74: 700, as M. aneitensis.

1927.

Shrub or small tree, the young parts copiously lepidote-furfuraceous

and also tomentose with spreading hairs 0.2-0.5 mm. long, the indument
persistent on branchlets, leaves, and inflorescence-parts; branchlets slender,

obviously lenticellate on older parts; petioles 25-35 mm. long, canaliculate;

leaf-blades chartaceous, broadly ovate or suborbicular, 7-12.5 cm. long,

5-9.5 cm. broad, rounded at base and abruptly short-decurrent on the

petiole, rounded or broadly obtuse and callose-tipped at apex, subentire

or inconspicuously crenulate at margins (crenations 1 or 2 per centimeter,

callose-tipped), glabrous or spreading-pilose on principal nerves above,

uniformly soft-tomentose beneath or at least on principal nerves and
otherwise sparsely pilose, the costa prominent beneath, the secondary

nerves 6-8 per side, spreading, prominulous above, strongly elevated be-

neath, the veinlet-reticulation lax, inconspicuous, the secretory canals ob-

vious on lower surface; inflorescences axillary, paniculate with several

branches, 5-7 cm. long, the rachis, bracts, and pedicels copiously or

sparsely tomentose; peduncle 4-12 mm. long, the branch-subtending

bracts deltoid-lanceolate, 1.5-2 mm. long, acute, dorsally tomentose, the

flower-subtending bracts similar, 1-1.5 mm. long; pedicels 1-1.5 mm.
long, the prophylls conspicuous, ovate, 1-1.2 mm. long and broad, acute

or obtuse, dorsally sparsely pilose ; calyx-lobes broadly ovate, about 1 mm.
long, slightly narrower, obtuse, obscurely erosulous at margin, dorsally

pilose or glabrate, obviously glandular-lineolate; corolla 2-2.6 mm. long

and about 2 mm. in apical diameter, the tube slightly shorter than the

lobes, these ovate, 1.3-1.5 mm. long, 0.8-1.3 mm. broad, rounded at apex,
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subentire or minutely erosulous at margin, glandular-lineolate; filaments

0.3-0.5 mm. long, the anthers 0.5-0.7 mm. long and broad; style short,

obscurely lobed, the ovules 20-40, 3- or 4-seriate; fruits ovoid, 2-3 mm.
long (immature?), with often pilose calyx-lobes.

Type locality: Aneityum, New Hebrides; the type is Bennett 15, the

only collection cited by Mez, said to be deposited in the Geneva and Vienna
herbaria.

Distribution: Endemic 1

land of Aneityum. No adeq

vray specimen is noted as a "small tree."

New Hebrides. Aneityum : M'Gillivray 15 (bm, k).

The M'Gillivray material, with flowers and fruits, permits a slight

amplification of Mez's description. The closest relationship of M. anei-

teensis seems to be with M. bennettii, from which it differs in its longer

petioles, its leaf-blades being merely rounded rather than cordate at base

and with obvious secretory canals, and its more ample inflorescences. Fu-

ture collections in the New Hebrides may well suggest that the two species

Maesa pickeringii A. Gray in Proc. Amer. Acad. Arts 5: 329. 1862;

Seem. Viti, 438. 1862, Fl. Vit. 148. 1866; Home, A Year in Fiji,

264. 1881; Mez in Pflanzenr. 9(IV. 236) : 37. 1902; J. W. Parham,

PI. Fiji Isl. 158. 1964. Figure 12.

Maesa corylijolia sensu Gibbs in Jour. Linn. Soc. Bot. 39: 155, p. p. 1909;

Shrub or small tree or liana, the indument consisting of minute fer-

ruginous scales and also of spreading hairs 0.2-0.6 mm. long; branchlets

furfuraceous or also copiously pilose, often glabrate, abundantly lenticel-

late; petioles 7-25 mm. long, canaliculate, copiously or sparsely pilose

or glabrate; leaf-blades chartaceous, often thick, lanceolate to oblong- or

ovate-lanceolate, (5-) 6-13.5 cm. long, 2-4.5 (-5.5) cm. broad, broadly

obtuse (rarely very narrowly subcordate) to acute at base and abruptly

decurrent on the petiole, obtuse to obtusely acuminate at apex, subentire

or undulate or crenulate at margin, glabrous on both surfaces or with a

few hairs persisting on principal nerves or occasionally copiously pilose

beneath, the costa plane or slightly raised above, prominent beneath, the

secondary nerves 6-11 per side, curved-ascending, sharply elevated be-

neath, the veinlet-reticulation usually immersed, the secretory canals ob-

scure or not apparent; inflorescences axillary, solitary or sometimes paired,

2-8 cm. long, simply racemose or with 2 or 3 lateral branches, infrequently

truly paniculate but rarely with as many as 4-10 branches, the peduncle

(to 1 cm. long), rachis, bracts, pedicels, and prophylls scattered-fur-

furaceous and sparsely or copiously pilose, the flower-subtending bracts
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oblong-deltoid, subacute, 0.7-1.2 mm. long, glabrous within, the branch-

subtending bracts similar but lanceolate and to 2.5 mm. long; pedicels

slender, 0.5-2 mm. long, the prophylls inconspicuous, oblong-deltoid, 0.5-

1 mm. long, about 0.5 mm. broad, acute; calyx usually spreading-pilose at

least on lobes, rarely subglabrate, the lobes deltoid, 0.5-1 mm. long and
broad, acute, obscurely erosulous at margin, inconspicuously glandular-

lineolate; corolla 1.3-1.5 mm. long and 1.5-2 mm. in apical diameter, the

tube subequal to the lobes, these oblong, about 0.7 X 0.6 mm., obtuse

and reflexed at apex, obscurely erosulous at margin, inconspicuously

glandular-lineolate ; filaments and anthers each to 0.4 mm. long; ovary

conical, the style to 0.3 mm. long, obscurely lobed, the ovules 15-20, usu-

ally 3-seriate; fruits ellipsoid, to 4.5 X 4 mm. at maturity, subpersistently

furfuraceous and also sparsely pilose at least on the calyx-lobes.

Type locality: Viti Levu, Fiji; the type is a U.S. Exploring Expedi-

tion specimen, cited below. The us specimen (no. 49420) is a mixture, of

which the left-hand portion precisely matches Gray's description and is to

be taken as the holotype. The right-hand portion represents M. persici-

jolia A. Gray but apparently is not a part of the type material of that

Distribution: Endemic to Fiji, but known only from Viti Levu and
some of the smaller islands of the Lomaiviti group. It is recorded from
near sea-level to about 850 m., in various types of forest or thickets or on
open hillsides, as a shrub or small tree to 10 m. high or as a scrambling

liana, with a white corolla.

Fiji. Viti Levu: Mba: Mountains and hills near Lautoka, Greenwood 901 (a,

k), 1071 (a, bish, k, ny, uc); Sambeto Range, Vaughan 3208 (bm, k); Navoli,
Fiji Dept. Agr. 10889 (bish, suva); Naloto Range, Fiji Dept. Agr. 14763 (bish,

suva); vicinity of Nandarivatu, Gibbs 556 (bm, k), Parks 20507 (bish, suva,

uc, us), 20515 (bish, uc, us), Degener & Ordonez 13558 (a, bish, k, ny, uc,'

us), Fiji Dept. Agr. 8519 (bish, mass, suva); Mt. Nanggaranambuluta, Fiji

Dept. Agr. 2336 (a, suva). Nandronga & Navosa: Rairaimatuku Plateau, be-

tween Nandrau and Nanga, Smith 5587a (a, us). Ra: Yanggara, Greenwood
767A (k); Ndombuilevu, Fiji Dept. Agr. 1225 (a, bish, suva). Viti Levu,
without further locality: U. S. Expl. Exped. (us 49420 p. p. holotype; isotypes

at gh, k, ny). Makongai: Tothill 363 (k). Wakaya: Tothill 357 (bish, k).

Fiji, without further locality: Fiji Dept. Agr. 3929 (bish, suva).

In the sense of its nomenclatural type, M. pickeringii clearly differs

from M. corylifolia in the less copious indument of both vegetative and
inflorescence parts, the somewhat shorter petioles, the narrower leaf-blades

that are prevailingly lanceolate rather than ovate, obtuse or acute rather

than cordate at base, less obviously crenulate at margin, and with more
numerous secondary nerves, and in having its inflorescences simply race-

mose rather than broadly paniculate. However, with the availability of

abundant material of this complex from northwestern Viti Levu, where
the interior forests give way to grassland and scrub thickets, it becomes
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apparent that the two taxa intergrade in many respects. Occasional indi-

viduals with the typical leaf-shape and simply racemose inflorescences of

M. pickeringii are found to have the soft-pilose leaf-blades usually as-

sociated with M. corylifolia. Populations occur in the vicinity of Nandari-
vatu that combine the typical indument and paniculate inflorescences of

M. corylifolia with the narrower and obtuse based leaf-blades of M. pick-

eringii. I have cited collections as one or the other species; the strictly

intermediate forms are comparatively few and need not obscure the gen-

erally satisfactory nature of the two taxa recognized by Gray.

5. Maesa tabacifolia Mez in Pflanzenr. 9(IV. 236): 51. 1902; Rech-

inger in Denkschr. Akad. Wiss. Wien 85: 326. 1910; J. W. Par-

ham, PI. Fiji Isl. 158. 1964. Figures 10, 13.

Maesa indica sensu Seem, in Bonplandia 9: 257. 1861; A. Gray in Bonplandia

Maesa nemoralis sensu Seem. Viti, 438, 1862, in Jour. Bot. 2: 72. 1864, Fl.

Vit. 148. 1866, 430. 1873; Home, A Year in Fiji, 264. 1881; non A. DC.
Maesa grandis Gillespie in Bishop Mus. Bull. 74: 5. fig. 2. 1930.

Maesa samoana sensu St. John & A. C. Sm. in Pacific Sci. 25: 336. 1971; non

Shrub or small tree or liana, the indument composed of copious, fer-

ruginous, minute, fimbriate-margined, irregular scales and also of pale

spreading hairs 0.1-0.4 mm. long, the latter persistent but often incon-

spicuous on young branchlets, petioles, and proximal parts of the costa and

secondaries of both surfaces of leaf-blades; branchlets slender, terete,

abundantly but not conspicuously lenticellate; petioles 15-45 mm. long,

canaliculate, often semiterete proximally; leaf-blades chartaceous, elliptic

or ovate to obovate-elliptic, (7-) 8-26 cm. long, (3.5-) 5-15 cm. broad,

rounded (or shallowly subcordate) to obtuse at base and abruptly de-

current on the petiole, obtuse to obtusely short-acuminate at apex and

callose-apiculate, conspicuously or obscurely crenulate at margin (crenula-

tions 1-3 per centimeter, callose-tipped), persistently (but often incon-

spicuously) pilose on the proximal parts of the costa and secondaries and

infrequently soft-pilose on the lower surface, the costa flattened or slight-

ly elevated above, prominent beneath, the secondary nerves 6-11 per side,

spreading or subascending, sharply elevated beneath, the veinlet-reticula-

tion often immersed, sometimes prominulous beneath and sparsely pilose,

the secretory canals inconspicuous or not apparent; inflorescences axillary,

solitary, usually 4-11 cm. long and paniculate with 3-12 spreading

branches, rarely simply racemose, branched from base or with a slender

peduncle to 1.5 cm. long, the rachis, bracts, pedicels, prophylls, and calyx

copiously furfuraceous with congested scales, the rachis and branches

rarely also minutely pilosulous; flower-subtending bracts oblong-deltoid,

obtuse or acute, 0.5-1.5 mm. long, the branch-subtending bracts slightly

larger or sometimes subfoliaceous; pedicels 0.5-2 mm. long, the prophylls

inconspicuous, lanceolate- or ovate-deltoid, 0.5-1 mm. long and broad,
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acute; calyx-lobes deltoid, 0.7-1 mm. long and slightly broader, acute,

obscurely erosulous at margin, without obvious lineolate glands; corolla

1.5-1.8 mm. long and to 2.5 mm. in apical diameter, the tube subequal

to the lobes, these ovate-oblong, 0.7-1.1 mm. long and 1-1.2 mm. broad,

rounded and reflexed at apex, minutely erosulous, with usually obscure

lineolate glands; filaments scarcely 0.2 mm. long, the anthers oblong-del-

toid, about 0.3 mm. long; ovary conical, the style sometimes stout, to 0.4

mm. long, the stigma obscurely lobed, the ovules 10-15, 2- or 3-seriate;

fruits ovoid or subglobose, about 4 mm. in diameter at maturity.

z's citation was: "Viti Lewu und Matuku (Harvey,

Home, Moseley, Seemann n. 286)." He did not mention places of de-

posit, but all these annotated specimens are available. The Harvey col-

lection is from Viwa Island, Tailevu Province, Viti Levu. The Home
specimens, unnumbered, are from "Rewa," by which Home probably re-

ferred to the village of that name on Viti Levu. Moseley's specimen is

from the island of Matuku. Seemann 286, the best of the collections, bears

labels indicating "Viti Levu, July 1860" and "Somosomo, May 1860, at

the waterfall." (As was then customary, Seemann's specimens were col-

lated and numbered after the collection was returned to England, and
therefore there are mixed localities and, unfortunately, occasional mixed
taxa.) Nevertheless, I designate as the lectotype the two sheets of Seemann
286 deposited at Kew; the locality must remain uncertain, as south-

eastern Viti Levu (where Seemann was in July 1860) and/or the vicinity

of Somosomo, Taveuni. The k and gh sheets of Seemann 286 also bear

fragmentary portions of M. persicijolta, which Gray (in Proc. Amer. Acad.

Arts 5 : 330. 1862) took to represent M. nemoralis.

Maesa grandis is typified by Gillespie 2503, from Namosi Province, Viti

Levu, Fiji, as cited below.

Distribution: Fiji (several islands), the Home and Wallis Islands,

and Samoa (at least Upolu and Apolima, reported from the latter island

by Rechinger). It has been reported from altitudes of sea-level to 600 m.,

and from forest, thickets, or open hillsides. Usually recorded as a shrub or

slender tree 1-7 m. high, the species also occurs as a liana; the corolla is

noted as white to pale yellow, with faint purplish linear glands; the fila-

ments are white and the anthers yellow; the gynoecium is noted as dull

pink, and the mature fruit as dull white.

Local names and uses: Recorded local names (most of which are

perhaps not reliable) are: Fiji: ngginggi (Namosi), ndawandawa i rakalavo

(Naitasiri), matamerangginggi (Tailevu), kolo ni mbeka (Thakaundrove),

vini (Taveuni); Home Islands: uali; Samoa (Upolu): vi vao, vine, vine

vao, laufia, masame. It has been noted in Tailevu, Viti Levu, and on Fu-

tuna that the leaves are used medicinally.

Fiji. Viti Levu: Namosi: Mt. Yoma, trail from Namosi, Gillespie 2503,

September 3. 1927 (bish holotype of M. grandis; isotypes at bish, k, ny, uc);

VVainambua Creek, south of Mt. Naitarandamu, Smith 8773 (bish, gh, k, suva,

uc, us). Naitasiri: Waimano Creek, Wainimala Valley, St. John 18180 (bish,
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k, suva, us). Tailevu: Viwa Island, Harvey, Nov. 1855 (bm, gh); Navuloa,
Fiji Dept. Agr. 2717 (bish, suva). Rewa: Rewa Village (?), Home (gh, k).

Viti Levu, without further locality: Milne 14 (k). Viti Levu and/or Taveuni:
Seemann 286, p. p. (k lectotype; isolectotypes at bm, gh). Kandavu: Tothill

348 (bish, K), 366 (k)
; Lutumatavoro, Fiji Dept. Agr. 14928 (bish, mass, suva).

Nairai: Milne 184 (k), Tothill 364 (k). Vanua Levu: Mathuata: Ndreketi
Plantation, Fiji Dept. Agr. 16965 (bish, mass, suva). Thakaundrove : West of

Mbutha Bay, Natewa Peninsula, Smith 812 (bish, gh, k, ny, uc, us). Taveuni:
Vicinity of Waiyevo, Gillespie 4632 (bish, k, ny, uc, us); vicinity of Wairiki,

Gillespie 4664 (bish); Mt. Manuka, east of Wairiki, Smith 8181 (bish, gh, k,

suva, uc, us). Moala: Milne 129 (k). Matuku: Moseley (k), Bryan 240 (a,

bish, k, us), 250 (a, bish, uc, us).

Home Islands. Futuna: Vilo Malia, Yen 412 (bish). Alofi: Yen X20 (bish).

Wallis Islands: Vedel. in 1847 (p). Uvea: Graeffe 29 (bm); Lac Lanutavake,

McKee 19899 (bish, p).

Samoa. Upolu: Lefaga, Tafagamanu, Bristol 1956 (bish); Lefaga, Savaia,

Bristol 2106 (bish, k); Lefaga, Mata'utu, Bristol 2399 (bish); near Safata,

Rechinger 469 (bm, us). Samoa, without further locality: Whitmee (bm, gh), 7

(k), 11 (k).

In describing M. grandis, Gillespie did not contrast it with any other

species, and he erroneously indicated it as "glabrous." In fact, however,

the type specimen is copiously but minutely pilose on its branchlets,

petioles, and leaf-costa precisely as in typical M. tabacijolia. Gillespie's

specimen has the leaf-blades rounded to shallowly subcordate at base, but

it is well within the normal variation of M . tabacijolia.

Eastward of Fiji, M. tabacijolia has often been confused with the quite

different M. samoana, which is now seen to be absent from the Home and

Wallis Islands. The occurrence of the former species in Samoa had been

noted by Rechinger, but as a rule Samoan herbarium material has been

indiscriminately placed with M. samoana.

The cited collections from most parts of Fiji, as well as those from Sa-

moa and the Home and Wallis Islands, are quite typical of M. tabaci-

jolia in the sense of the specimens cited by Mez. However, material from

Taveuni and the Natewa Peninsula of Vanua Levu represents a form with

more abundant indument, the spreading hairs being sometimes copious on

the lower surfaces of leaf-blades. These individuals suggest M. corylijolia

in their indument, which may also extend sparsely to the rachis and

branches of the inflorescence, although not to the calyx as characteristical-

ly in M. corylijolia. Additionally, these copiously pilose specimens of M

.

tabacijolia differ from M. corylijolia in having long-petiolate, larger leaf-

blades with less obvious marginal crenations and with the base obtuse, or

at least not obviously cordate as is characteristic for M. corylijolia.

6. Maesa eramangensis Mez in Pflanzenr. 9 (IV. 236) : 52. 1902; Guil-

laumin in Bull. Soc. Bot. France 74: 700, as M. eromangensis. 1927.

Shrub or small tree (?), the indument consisting of minute, ferruginous

scales and also of pale, spreading hairs 0.2-0.4 mm. long, the latter sub-

persistent on young branchlets, petioles, and proximal parts of the costa
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and secondaries of both surfaces of leaf-blades; branchlets at first sub-

angular, becoming terete, copiously lenticellate
;
petioles 22-30 mm. long,

shallowly canaliculate; leaf-blades submembranous, elliptic, 9-11 cm. long,

5.5-7.5 cm. broad, rounded at base and abruptly decurrent on the petiole,

rounded or broadly obtuse and sometimes inconspicuously emarginate at

apex, subentire or obscurely crenulate at margin, the costa slightly ele-

vated above, prominent beneath, the secondary nerves 6-8 per side,

spreading, curved, plane or prominulous above, sharply elevated beneath,

the veinlet-reticulation plane or immersed above, prominulous beneath,

the secretory canals obvious beneath; inflorescences axillary, solitary,

paniculate, sometimes bipinnately so, 5-7 cm. long, with 2-4 (or more?)

spreading branches, the slender rachis and peduncle (usually 1-1.5 cm.

long) with scattered scales, the branch- and flower-subtending bracts ob-

long-deltoid, 1-1.8 mm. long, acute; pedicels 1-2 mm. long, like the

prophylls and calyx dispersed-lepidote, the prophylls ovate, 1-1.3 mm.
long, 0.8-1.2 mm. broad, acute, sparsely glandular-lineolate, obscurely

ciliolate at margin; calyx-lobes ovate, 0.8-1.2 X 1-1.5 mm., acute or ob-

tuse, obscurely erosulous at margin, glandular-lineolate; corolla about 2

mm. long and 2-2.5 mm. in apical diameter, the tube subequal to the lobes,

these ovate-oblong, 1-1.3 mm. long, rounded (or subacute?), obscurely

erosulous at margin, conspicuously glandular-lineolate; filaments about

0.3 mm. long, the anthers oblong, 0.4-0.5 mm. long; style slender, 0.2-

0.4 mm. long, the stigma obscurely lobed, the ovules 25-30, 4- or 5-seriate.

Type locality: Eromanga, New Hebrides; the type and only material

cited by Mez is an unnumbered Bennett collection, said to be deposited

in the Geneva and Vienna herbaria.

Distribution: Endemic to the New Hebrides and perhaps to the island

of Eromanga. No descriptive field-notes are available; the excellent flower-

ing specimen cited below was collected in May 1896.

New Hebrides. Eromanga: Dillon Bay, Morrison (k).

The Morrison specimen agrees well with Mez's description and permits

a slight broadening of it. From the allied M. tabacifolia, M. eramangensis

differs in having its leaf-blades rounded or very broadly obtuse at apex
and with obvious secretory canals near the lower surface, its inflorescence-

parts with widely dispersed rather than contiguous scales, its prophylls

comparatively conspicuous, its calyx-lobes proportionately broader, its

corolla with more conspicuous glandular lines, and, on the basis of the

material examined, its ovules more numerous.

7. Maesa aubertii Guillaumin in Bull. Soc. Bot. France 82: 350. 1935.

Shrub or small tree (?), the indument consisting of minute, irregular,

ferruginous scales about 0.1 mm. in diameter and also of spreading, simple

hairs 0.1-0.2 mm. long, the latter profusely persistent on young branchlets,

petioles, and proximal parts of leaf-costas; branchlets slender, subterete,
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copiously pale-lenticellate; petioles 30-40 mm. long, slender, canaliculate;

leaf-blades chartaceous, broadly ovate, 10-13.5 cm. long, 6-9 cm. broad,
broadly obtuse and thick-margined at base and abruptly decurrent on the

petiole, obtusely cuspidate at apex, inconspicuously crenulate at margin,
the costa sharply raised above, prominent beneath, tardily subglabrate,

the secondary nerves 5-8 per side, subspreading, slightly prominulous
on both sides or plane above, sometimes proximally pilose beneath, the

veinlet-reticulation lax, immersed above, prominulous beneath, the secre-

tory canals obvious beneath; inflorescences axillary, solitary, paniculate,

3-8 cm. long, with few, ascending branches and many flowers, the slender

rachis, peduncle (1-1.5 cm. long), bracts, pedicels, prophylls, and calyx

dispersed-lepidote, the branch- and flower-subtending bracts oblong-del-

toid, 0.8-2 mm. long, acute; pedicels 1-1.5 mm. long, the prophylls ovate,

1-1.4 mm. long and broad, acute, minutely erosulous and sparsely glan-

dular at margin; calyx-lobes ovate, 1-1.2 mm. long and broad, obtuse,

minutely erosulous at margin, glandular-lineolate; corolla about 1.6 mm.
long and 2 mm. in apical diameter, the lobes oblong, about 1 X 1 mm.,

rounded and recurved at apex, minutely erosulous at margin, conspicuously

glandular-lineolate; filaments about 0.2 mm. long, the anthers deltoid,

about 0.4 mm. long; style about 0.5 mm. long, the stigma rounded, the

ovules about 30, 4-seriate; fruits subglobose, about 3 mm. in diameter,

inconspicuously dispersed-lepidote.

Type locality: From Guillaumin's citation it is not clear that he was

aware that two collections of M. & Mme. Aubert de la Rue were included

among the three sheets available at Paris. One of these was obtained on

Ambrim in August 1934, the other two on Sakau Island in the Maskelyne

Islands, just southeast of Malekula Island, also in August 1934. Although

the latter collection is better, the first bears an excellent drawing and,

except for the final word "Sakau," is the specimen described in Guillau-

min's citation. Therefore I designate as the lectotype the Aubert de la

Riie specimen from Ambrim.

Distribution: Endemic to the New Hebrides and thus far known only

from the collections mentioned above, from Ambrim and the Maskelyne

Islands. The former was obtained on volcanic cinders near an active vol-

cano, at an altitude of 600-700 m.; the latter lacks field data.

Maesa eramangensis and M. aubertii are keyed together by Guil-

laumin (in Bull. Soc. Bot. France 82: 351. 1935), being separated by the

former having erect and subacute corolla-lobes, and the latter reflexed and

rounded corolla-lobes. Mez also indicates in his key that M. eramangen-

sis has 'petala acutiuscula," but in my observation the corolla-lobes in

Maesa in our area are never really acute, and this character would ap-

pear undependable. On the basis of the available material I retain M.
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aubertii as distinct because of its slightly longer petioles, obtuse rather than

rounded leaf-base, and conspicuously cuspidate rather than usually round-

ed leaf-apex. These are certainly very questionable characters, but the

two taxa have discrete distributions, and the material of Maesa from the

New Hebrides is so sparse that I refrain from combining concepts without

very positive evidence.

8. Maesa banksiana Guillaumin in Jour. Arnold Arb. 14: 58. 1933.

Maesa pentecostes Guillaumin in Bull. Mus. Hist. Nat. Paris II. 9: 293. 1937.

Small tree, to 10 m. high, the young parts copiously furfuraceous with

minute, irregular, ferruginous scales about 0.1 mm. in diameter, these sub-

persistent on some inflorescence parts; branchlets slender, slightly angled

distally, soon subterete and glabrate, copiously lenticellate; petioles 10-25

mm. long, semiterete or shallowly canaliculate, narrowly winged in the

distal half; leaf-blades chartaceous, obovate or lanceolate-elliptic, 8-17

cm. long, 4-9 cm. broad, attenuate to obtuse at base and long-decurrent on

the petiole, obtuse to obtusely short-acuminate at apex, inconspicuously

crenulate at margin (crenations 1 or 2 per centimeter, callose-tipped), the

costa elevated above, prominent beneath, the secondary nerves 5-7 per

side, subascending, raised on both surfaces, the veinlet-reticulation copious,

prominulous or immersed on both surfaces, the secretory canals usually

obvious; inflorescences axillary or lateral above leaf-scars, short-panicu-

late, the branches 2-5, slender, spreading or ascending, 2-7 cm. long,

congested on a very short, irregular rachis 1-5 mm. long, this copiously

furfuraceous, the branch-subtending bracts thick, oblong, to 1.5 mm. long,

copiously furfuraceous, rounded at apex, the flower-subtending bracts

ovate-deltoid, 0.5-0.7 mm. long, acute, glabrate; pedicels 0.5-1.5 mm.
long, the prophylls ovate-deltoid, 0.5-1 mm. long and broad, acute, min-

utely erosulous and sparsely glandular at margin; calyx dispersed-lepidote,

the lobes ovate-deltoid, 0.8-1 mm. long and broad, rounded or obtuse,

obscurely erosulous at margin, sparsely or obviously glandular-lineolate;

corolla 1.5-2 mm. long at anthesis, the tube subequal to lobes, these ovate,

0.8-1 mm. long, rounded, obscurely erosulous at margin, inconspicuously

glandular-punctate or short-lineolate ; filaments 0.4-0.5 mm. long, the

anthers oblong, subequal to filaments in length; free part of ovary conical,

the style stout, 0.2-0.5 mm. long, the stigma obscurely lobed, the ovules

8-12, 2- or 3-seriate.

Type locality: Vanua Lava, Banks Islands, New Hebrides; the type

is Kajewski 456. The type of M. pentecostes was collected by M. and
Mrae. Aubert de la Rue on Pentecost Island, New Hebrides, in 1935.

Distribution: Endemic to the Santa Cruz Islands and the New Heb-
rides and thus far known only from three islands between Vanikoro and
Pentecost. It has been collected in rain-forest or in secondary forest from

near sea-level to 510 m.; Kajewski notes it as a common small tree 8-10

m. high on Vanikoro and Vanua Lava, with a white corolla.
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Local name and use: The de la Rue specimen records the local name
matpuas, and indicates that flowers are placed on the crowns of coconut
trees to insure an abundant harvest.

Santa Cruz Islands. Vanikoro: Kajewski 552 (a, bish, k, uc, us)
New Hebrides. Vanua Lava, Banks Group: Kajewski 456, July 12, 1928 (a

holotype; isotypes at a, bish, k, p, us). Pentecost: Axial zone of island be-

tween Taaling and Lalak, December 6, 1935 (p holotype of M. pentecostes).

Maesa banksiana is amply distinguished from the other species of our

area by having its inflorescences with a very short rachis and elongate

branches, suggesting a fasciculate cluster of simple racemes; however, they

seem better described as short-paniculate. The leaf-blades are long-decur-

rent on the petiole, which is narrowly but obviously winged in the distal

half. A comparison of the two type collections discloses no consequential

differences. That of M. pentecostes has the more mature inflorescences,

while the type of M. banksiana has slightly longer petioles and a more

». Maesa nemoralis (J. R. & G. Forst.) A. DC. in Trans. Linn. Soc. 17

:

134. 1834, in DC. Prodr. 8: 79. 1844; Mez in Pflanzenr. 9(IV.

236) : 53. 1902; St. John in Naturaliste Canad. 98: 573. 1971.

Figure 14.

Baeobotrys nemoralis J. R. & G. Forst. Char. Gen. PL 11. t. 11. 1775. ed. 2.

22. t. 11. 1776; Forst. f. Fl. Ins. Austr. Prodr. 16. 1786; Vahl, Symb. Bot.

1: 19, as Baeobothrys n. 1790; Spreng. Syst. Veg. 1: 760. 1824.

Maesa baeobotrys R. & S. Syst. Veg. 5: 226, as Maasa b. 1819 (1820?).

Maesa efatensis Guillaumin in Bull. Soc. Bot. France 66: 212. 1920, in op. cit.

74: 700. 1927, in Jour. Arnold Arb. 13: 12. 1932.

Maesa tabacifolia sensu Guillaumin in Bull. Soc. Bot. France 74: 700. 1927;

Shrub or tree to 20 m. high, the young parts copiously but minutely

furfuraceous with irregular scales less than 0.1 mm. in diameter, the in-

dument persisting for a time on some inflorescence parts but in general

fugacious; branchlets slender, soon terete, obviously or inconspicuously

lenticellate; petioles 15-45 mm. long, often robust, shallowly canaliculate;

leaf-blades chartaceous, becoming thick, elliptic to ovate- or obovate-

elliptic, (6-) 12-17 cm. long, (4-) 8-13 cm. broad, obtuse at base and

abruptly short-decurrent on the petiole, conspicuously thickened on the

basal margin, obtuse or obtusely cuspidate at apex, narrowly recurved and

thickened and inconspicuously crenulate at margin (crenations 1-3 per

centimeter, callose-thickened), often copiously but minutely glandular be-

neath and with inconspicuous secretory canals, the costa plane or slightly

raised above, prominent beneath, the secondary nerves 6-8 per side, as-

cending or subspreading, inconspicuous or impressed above, sharply raised
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beneath, the veinlet-reticulation irregular, immersed above, plane or pro-

minulous beneath; inflorescences axillary or lateral above leaf-scars, soli-

tary, paniculate, 3-9 cm. long and broad, with (1-) 3-8 ascending lateral

branches (very rarely simply racemose), many-flowered, the peduncle (to

1.2 cm. long), rachis, branches, bracts, pedicels, and prophylls copiously

or sparsely furfuraceous at anthesis, at length glabrate; rachis slightly flat-

tened or angled, the branch-subtending bracts oblong- or lanceolate-deltoid,

1.5-4 mm. long, acute, the flower-subtending bracts 1-1.5 mm. long; pedi-

cels often stout, 0.3-1 mm. long, the prophylls conspicuous, broadly ovate,

1-1.5 mm. long, 1-2 mm. broad, acute or obtuse, obscurely erosulous at

margin, inconspicuously glandular-lineolate or punctate; calyx-lobes ovate-

deltoid, 1-1.2 mm. long and broad, obtuse, entire or obscurely erosulous

at margin, sparsely glandular-lineolate; corolla about 2 mm. long and 2-3

mm. in apical diameter, the tube short, the lobes ovate or oblong, 1-1.5

mm. long and broad, rounded and recurved, minutely erosulous at margin,

obviously glandular-lineolate; filaments 0.3-0.4 mm. long, the anthers ob-

long, about 0.5 mm. long; free part of ovary ovoid, the style stout, 0.2-0.4

mm. long, the stigma obtuse-rounded, the ovules 25-30, 3-5-seriate; fruits

ellipsoid or subglobose, about 4 mm. in diameter at maturity.

Type locality: Tana, New Hebrides. Three Forster specimens are

available in the herbarium of the British Museum; the best of these, prob-
ably from the Banksian herbarium, bears the inscription "Tanna," and I

have indicated this sheet as the lectotype. A second sheet, from G. Fos-
ter's herbarium, and a third, from the Pallas herbarium, bear detached
leaves and portions of inflorescences. A fourth sheet (bm), indicated as

collected by W. Anderson on Tana in 1774, is probably part of the original

material. There is also available at Kew a Forster sheet obtained from the
Liverpool Botanic Garden. The type of M. efatensis is a David Levat
specimen collected at Vila, Efate, New Hebrides, in December 1883.

Distribution: Endemic to the New Hebrides and now known from
several islands. It has been noted at elevations from sea-level to 300 m.
in coastal thickets or rain-forest, as a shrub or tree to 20 m. high; the

corolla is indicated as yellow and the fruit as pink to cream-colored at

maturity.

Local names: The following names have been recorded once each:

nadherak (on Espiritu Santo) ; na damami (on Nguna, just north of Ef-

ate) ; and naamam (on Efate, by Levat).

New Hebrides. Espiritu Santo: Hog Harbour, I. & Z. Baker 333 (bm).

Nguna: Near summit of Mt. Mawasi, Stone 2212 (bish, us). Efate: Undine
Bay, Morrison, Aug. 18, 1896 (k); Vila, Levat, December 1883 (p holotype of

M. efatensis). Tana: J.R.&G. Forster (bm lectotype; isolectotypes at bm, k),

Anderson, in 1774 (bm), Schmid 3260 (p); Lenakel, Kajewski 9 (a, k, ny, p).
Aneityum : Anelgauhat Bay, Kajewski 792 (a, bish, k, ny, p, us).

Maesa nemoralis, the only species of the Forsters' genus Baeobotrys, is
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well characterized by its lack of a pilose indument, its large leaf-blades

conspicuously thickened at the basal margins and short-decurrent on usu-
ally long and stout petioles, and its short pedicels with conspicuous pro-

phylls. In his monograph, Mez unaccountably keyed and described M.
nemoralis as having terminal, bipinnately paniculate inflorescences, al-

though in fact these are always axillary and simply paniculate (even rarely

racemose). Probably this treatment led Guillaumin to redescribe as M.
ejatensis what is clearly the same taxon, as suggested by remarks in his

original protologue and also by his key in Bull. Soc. Bot. France 82: 351.

1935.

10. Maesa ambrymensis Guillaumin in Bull. Soc. Bot. France 82: 350.

1935, in Bull. Mus. Hist. Nat. Paris II. 9: 292. 1937, in Jour. Linn.

Soc. Bot. 51: 556. 1938. Figure 15.

Shrub or small tree, the young parts copiously furfuraceous with mi-

nute, irregular, ferruginous scales, these subpersistent on some inflorescence

parts but the plant soon glabrate throughout; branchlets subterete, copi-

ously pale-lenticellate
;

petioles slender, canaliculate, 13-40 mm. long;

leaf-blades chartaceous, elliptic-ovate, (4.5-) 6-14 cm. long, (2.5-) 3-8

cm. broad, broadly obtuse to subacute at base and abruptly decurrent on

the petiole, obtusely cuspidate or short-acuminate at apex, crenulate at

margin, often conspicuously so (crenations 1-3 per centimeter, callose-

apiculate), dispersed-glandular beneath and with inconspicuous secretory

canals, the costa plane above or proximally slightly elevated, prominent

beneath, the secondary nerves 5-8 per side, subascending, plane above,

prominulous beneath, the veinlet-reticulation lax, immersed above, plane

or prominulous beneath; inflorescences axillary, solitary, 3-11 cm. long

and broad, usually paniculate with 2-7 spreading branches, rarely simply

racemose, very rarely partially bipinnately paniculate, many-flowered, the

peduncle (to 2.5 cm. long) and slender rachis and branches essentially

glabrous at anthesis, the branch-subtending bracts oblong-deltoid, 1-2.5

mm. long, acute, sparsely and minutely glandular at margin, the flower-

subtending bracts similar but 0.5-1 mm. long; pedicels slender, 1.5-2 mm.

long at anthesis and 2-4 mm. long in fruit, the prophylls ovate-deltoid,

0.7-1 mm. long, 0.7-1.5 mm. broad, acute, obscurely erosulous and sparse-

ly or copiously glandular at margin; calyx-lobes ovate-deltoid, 0.8-1 mm.

long and broad, subacute, obscurely erosulous and glandular at margin,

glandular-lineolate; corolla about 1.5 mm. long and 2.5 mm. in apical di-

ameter, the tube short, the lobes oblong, 0.8-1.2 mm. long and broad,

rounded, minutely erosulous at margin, glandular-lineolate; filaments

about 0.2 mm. long, the anthers deltoid, about 0.3 mm. long; free part of

ovary ovoid, the style slender, about 0.5 mm. long, the stigma obscurely

lobed, the ovules about 20, 3- or 4-seriate; fruits ovoid or subglobose,

about 4 X 3.5 mm. at maturity.

Type locality: Ambrim, New Hebrides; the type was obtained by M.

& Mme. Aubert de la Rue in August 1934. There are three sheets of this
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collection at Paris, all with the same label data and all annotated by Guil-

laumin, one with a drawing. None of these is very ample, and I believe that

they should be taken collectively as the holotype.

Distribution: Endemic to the New Hebrides and known from three of

the islands. The species is noted as a shrub or small tree occurring at

elevations of 300-1,525 m., in mossy forest (on Espiritu Santo), on vol-

canic cinders near an active volcano (on Ambrim), or in cliff-thickets (on

Tana) ; the corolla and fruit have been recorded as white.

New Hebrides. Espiritu Santo: Mt. Tabwemasana. /. & Z. Baker 32 (bm).

Ambrim : Near the active volcano, Aubert de I

Mont Toiio, Aubert de la Rite, Jan. 5, 1936 (p

Jan. 8-11, 1936 (p). Tana: Near center, Schmid3261 (p).

Maesa ambrymensis is a close relative of M. nemoralis, differing i

ing its leaf-blades averaging considerably smaller and lacking <

marginal thickenings at the base; its pedicels are more slender and longer

than those of M. nemoralis and bear smaller and less conspicuous pro-

phylls. Additionally, on the basis of the available material, the bracts,

prophylls, and calyx-lobes of M. ambrymensis bear inconspicuous marginal

glands, its flowers are smaller, and its ovules are fewer. While none of

these differences are very striking, I believe that the two species may be

maintained as distinct, even though both occur at least on Espiritu Santo

and Tana. Field notes suggest that M. nemoralis is a low elevation, often

littoral plant, while M. ambrymensis occurs only in uplands away from
the coasts.

11. Maesa insularis Gillespie in Bishop Mus. Bull. 74: 6. fig. 3. 1930.

Figures 1, 2, 16.

1936; J. W.

Liana or shrub or slender tree to 10 m. high, then often with scandent

branches, the young parts copiously ferruginous-furfuraceous with irregu-

lar scales about 0.1 mm. in diameter, these usually long-persistent on
inflorescence parts, the vegetative parts usually soon glabrate; branchlets

slender, subterete, sparsely or copiously pale-lenticellate; petioles 12-40

mm. long, slender, canaliculate, conspicuously so and narrowly winged
distally; leaf-blades chartaceous, often becoming subcoriaceous, elliptic-

or ovate-lanceolate or ovate-oblong, 8-23 cm. long, 3.5-9.5 (-13) cm.
broad, usually acute to attenuate at base, sometimes obtuse, rarely round-

ed or shallowly subcordate, decurrent on the petiole, gradually acuminate
or cuspidate (with an acumen 1-2 cm. long and callose-apiculate) at apex,

rarely obtuse, inconspicuously undulate-crenulate at margin, the costa

plane above or proximally slightly raised, prominent beneath, the second-

ary nerves 5-1 1 per side, curved, spreading or subascending, slightly ele-

vated above and sharply so beneath, the veinlet-reticulation immersed or

; prominulous beneath, the secretory canals inconspicuous
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or not apparent, only rarely obvious beneath; inflorescences axillary, soli-

tary, paniculate, often copiously and occasionally bipinnately so, 4-13 cm.
long, 4-8 cm. broad, with 5-15 (-20) spreading branches, many-flowered,
branched near base or with a peduncle to 2.5 cm. long, the rachis, branch-
es, bracts, pedicels, prophylls, and calyx copiously furfuraceous, tardily

subglabrate; branch-subtending bracts deltoid or lanceolate, obtuse or

acute, 0.6-2 mm. long, the flower-subtending bracts similar but smaller;

pedicels 0.3-2 mm. long in flower and fruit, the prophylls inconspicuous,

deltoid to lanceolate, 0.4-1 mm. long and broad, acute, minutely erosulous

and sparsely glandular at margin; calyx-lobes lanceolate-deltoid, 0.5-1

mm. long and broad, acute, minutely erosulous at margin, often obscurely

glandular-lineolate; corolla 1.2-1.5 mm. long, 1.5-2 mm. in apical diam-

eter, the lobes oblong-ovate, 0.6-1.2 mm. long and broad, rounded and
reflexed, obscurely erosulous at margin, copiously glandular-lineolate; fila-

ments 0.2-0.3 mm. long, the anthers oblong, to 0.4 mm. long; free part of

ovary conical, tapering into a stout obtuse style about 0.2 mm. long, the

ovules about 20, 3- or 4-seriate; fruits subglobose and about 3 mm. in

diameter at maturity.

Distribution: Endemic to Fiji but locally abundant on several of the

islands, at elevations from near sea-level to 1,000 m. Habitats recorded

include forest from lowlands to high ridges, thickets along beaches or in

grassland, etc. The species is usually noted as a liana but sometimes as a

shrub or slender tree to 10 m. high, and then often with subscandent

branches; the corolla is white to greenish yellow, with pink or purple to

brownish glandular lines; the filaments are white and the anthers yellow;

the ovary is deep red to rich pink; and the fruits become white at maturity.

Local names: Kutumirase (in Mba) and kolo ni mbeka (in Mathuata)

have been noted, but these are apt to be generic in those areas; a name

recorded on Kandavu is vorovorokuro.

Fiji. Viti Levu: Mba: Nggaliwana Creek, near Navai, Smith 5343 (a, bish,

k, ny, us) ; vicinity of Tumbenasolo, Smith 4614 (a, bish, k, us). Namosi: Mt.

Naitarandamu, Gillespie 3116 (bish, uc, us); between Mt. Naitarandamu and

Korombasambasanga Range, Smith 8476 (bish, gh, k, suva, uc, us); vicinity

of Namosi, Gillespie 2832 (bish); near Namuamua, Smith 9060 (bish, gh, k,

suva, uc, us) ; Wairoro Creek and vicinity of Mau, Fiji Dept. Agr. 3827 (bish,

k, mass, suva), 12903 (bish, mass, suva). Serua: Between Navua River and

Wainiya'vu Creek, Smith 9016 (bish, gh, k, uc, us); between Ngaloa and Koro-

vou, Smith 9250 (us). Naitasiri: Rairaimatuku Plateau, between Mt. Tomanivi

and Nasonggo, Smith 6101 (a, bish, k, ny, us); Viria, Meebold 16517 (bish);

Navuso, Fiji Dept. Agr. 12600 (bish, suva) ;
Tholo-i-suva, Fiji Dept. Agr. 11577

(bish, suva), Fiji Dept. For. 439 (Bola 134) (k, suva)
;
Tamavua-Sawani Road,

Setchell & Parks 15084 (bm, uc); vicinity of Tamavua, Gillespie 2150 (bish,

uc); Central Road, MacDaniels 1136 (k); vicinity of Nasinu, Oct. 23, 1927,

Gillespie 3479 (bish holotype; isotypes at bish, ny, uc), 3531 (bish, k, uc).
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Kandavu: Hills above Namalata and Ngaloa Bays, Smith 57, 69, 80, 118 (all

bish, gh, k, ny, uc, us) ; Onoriki, Fiji Dept. Agr. 14953 (suva, uc). Ovalau:

West of Levuka, Gillespie 4434 (bish, uc). Vanua Levu: Mathuata: Near

Mbatiri, Fiji Dept. Agr. 13092, p. p. (bish, suva); Vuniwambua, Fiji Dept. Agr.

12929 (bish, k, suva); vicinity of Natua, Smith 6688 (a, bish, k, us); Mathuata

coast, Greenwood 588 (k), 588A (k); Mt. Numbuiloa, Smith 6448, 6556 (both

a, bish, k, us). Thakaundrove: Yanawai River basin, Degener & Ordonez

14102 (A, bish, k, us); Mt. Nasorolevu, Fiji Dept. Agr. 17155 (bish, suva);

Savundrondro, Fiji Dept. Agr. 13166 (bish, k, suva); vicinity of Korotasere,

Fiji Dept. Agr. 15488 (mass, suva). Vanua Levu, without further locality:

H. B. R. Parham, in 1932 (bm). Taveuni: Summit ridge east of Somosomo,

Gillespie 4823 (a, bish, uc, us). Naitamba: Tothill 351 (k). Fiji, without

further locality: Home 84 (gh, k), 97 (k), Fiji Dept. Agr. 3911 (bish, suva).

Upon reconsideration of extensive suites of specimens, I believe that

M. insularis should not be combined with M. samoana, a course I sug-

gested in 1936. The most obvious separating character, the conspicuous

secretory canals of the leaf-blades in M. samoana and their obscurity in

M. insularis, is only partially dependable. Additionally, M. samoana has

its inflorescences somewhat less complex, occasionally simply racemose,

and with the furfuraceous indument comparatively evanescent; M. insul-

aris has its inflorescences always paniculate, sometimes very conspicuously

so, and with the indument usually persistent and often abundant. The
prophylls and calyx-lobes of M. samoana are comparatively conspicuous,

broadly deltoid, broader than long, and obtuse; those of M. insularis are

often lanceolate-deltoid, longer than broad, and acute. The corollas of M

.

samoana are somewhat the larger, 1.8-2.5 mm. long and with lobes usu-

ally 1-1.5 mm. long and broad; those of M. insularis are 1.2-1.5 mm. long

and with lobes 0.6-1.2 mm. long and broad. To be sure, both taxa are

highly variable, but in view of the generally unsatisfactory nature of spe-

cific lines in Maesa, they are as distinct as many other species pairs.

Some of the variations noted in M. insularis suggest M. tabacijolia and

are separable primarily in the lack of a pilose indument. Maesa insularis

is also suggestive of the New Hebridean M. ambrymensis, differing in its

less obviously crenulate leaf-blades, its characteristically shorter pedicels,

and its somewhat smaller prophylls. Some of the specimens here referred

have unusually narrow leaf-blades, occasionally 3.5 cm. broad or, on de-

pauperate specimens, even less. If sought among the species keyed as

having such comparatively narrow leaves, these unusual specimens of M.
insularis are readily distinguished from M. persicifolia in having their leaf-

blades attenuate at base and decurrent on the petiole in hard, cartilaginous

angles, and in having their leaf-apices comparatively long-acuminate. Such

specimens of M. insularis can hardly be confused with M. vitiensis, a small-

leaved species with a similar leaf-base but usually with conspicuous secre-

tory canals, comparatively short leaf-blades, and essentially glabrous in-

florescences with usually long pedicels.

12. Ma
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Wien 85: 326. 1910; Christophersen in Bishop Mus. Bull. 128:
166, p. p. 1935. Figures 3, 4.

Maesa nemoralis sensu Reinecke in Bot. Jahrb. 25: 665. 1898; non A. DC.

Shrub or small tree to 5 m. high, the young parts copiously castaneous-
furfuraceous with suborbicular scales 0.1-0.2 mm. in diameter, these sub-
persistent on some vegetative parts, the young branchlets, petioles, and
leaf-costa rarely minutely puberulent with pale hairs less than 0.02 mm.
long; branchlets flattened in distal internodes, becoming terete, copiously

pale-lenticellate; petioles (15-) 20-45 mm. long, canaliculate; leaf-blades

chartaceous, ovate-elliptic to ovate-lanceolate, (8-) 9-21 cm. long, (2.5-)

4-9 cm. broad, rounded to attenuate at base and abruptly decurrent on
the petiole, obtusely cuspidate or short-acuminate at apex, inconspicuously

crenulate at margin, conspicuously marked with sinuous secretory canals

beneath and sometimes above, the costa stout, flattened or slightly raised

above, prominent beneath, the secondary nerves 6-10 per side, curved,

subspreading, slightly raised or plane above, strongly elevated beneath,

the veinlet-reticulation lax, immersed or inconspicuously prominulous

above, usually obvious beneath; inflorescences axillary, solitary or rarely

paired, paniculate with 1-10 spreading branches or occasionally simply

racemose, 3-8 cm. long, usually many-flowered, branched near base or

with a peduncle to 1 cm. long, the rachis and branches sparsely furfura-

ceous, soon glabrate; branch-subtending bracts ovate-deltoid, glabrous,

0.7-1.5 mm. long, the flower-subtending bracts similar but smaller; pedi-

cels 0.3-1.3 mm. long in flower and fruit, rarely elongating to 4 mm. in

fruit, the prophylls conspicuous, broadly ovate-deltoid, 0.7-1 mm. long,

1-1.5 mm. broad, obtuse, minutely erosulous and sometimes sparsely

glandular-ciliolate at margins, sparsely glandular-lineolate; calyx-lobes

broadly deltoid, 0.7-1 mm. long, 0.8-1.3 mm. broad, obtuse, similar to

prophylls in margin and texture; corolla 1.8-2.5 mm. long and about 2.5

mm. in apical diameter, the tube shorter than lobes, the lobes oblong-ovate,

0.8-1.5 mm. long and broad, rounded, obscurely erosulous at margin, copi-

ously glandular-lineolate; filaments 0.2-0.3 mm. long, the anthers oblong-

deltoid, about 0.4 mm. long; free part of ovary broadly conical, the style

stout, 0.3-0.6 mm. long, 2- or 3-lobed, the ovules 20-25, 3- or 4-seriate;

fruits ellipsoid or subglobose and 3.5-4 mm. in diameter at maturity.

Type locality: In describing M. samoana, Mez cited several specimens

from Upolu and Savaii ("Graeffe n. 1577, 1597, Reinecke n. 262, 262a,

Whitmee") without indicating either a holotype or places of deposit. No

lectotypification seems to have been suggested by subsequent students of

Samoan plants, most of whom have followed Mez in ascribing to Samoa

only one species of Maesa. Since it now seems that there are other taxa of

the genus in Samoa, it is essential to designate a lectotype for M. samo-

ana from among the specimens seen by Mez. Some of these may have

been deposited in the Berlin herbarium, in which case they have presum-

ably been destroyed. But fortunately others so annotated by Mez are still

available Of the collections cited, Graeffe 1577 (k) and 1597 (k), Rein-
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ecke 262 (k, us), and at least one Whitmee collection (bm, gh) were an-

notated by Mez and represent the species in the sense of his description

and key. Other Whitmee specimens belong to M. tabacijolia, and I have

seen no material of Reinecke 262a. In order unequivocally to establish

Mez's species, I here designate the Kew sheet of Graeffe 1597 as the lecto-

type of M. samoana ; it was collected on Mt. Tofua on Upolu.

Distribution: Endemic to Samoa and, as here interpreted, occurring

on Savaii and Upolu only, in montane forest at elevations of 400 to about

1,000 m. It has been noted as a shrub or small tree 3-5 m. high, with a

white to yellow or sometimes pink-tinged corolla.

! recorded seems to be fie pua, noted by

Samoa. Savaii: Maliolio, Mangaloa, Vaupel 361 (bish, k, ny, us); above

Matavanu, Christophersen & Hume 2001 (bish, k, ny, uc, us), 2052 (bish, k,

ny, uc). Savaii, without further locality: Graeffe 1577 (k). Upolu: Mt. Tofua,

Graeffe 1597 (k lectotype); vicinity of Mulifanua, Reinecke 262 (k, us); vicin-

ity of Lanutoo, Rechinger 734 (bm, k, us) ; Malololelei-Lanutoo trail, Christoph-

ersen 384 (a, bish, k, ny, uc) ; near Malololelei, Christophersen 163 (bish, k,

ny, us); above Utumapu, Rechinger 945 (bm, us); "montane region," Graeffe

1391 (gh). Upolu, without further locality: Graeffe (ny). Samoa, without

further locality: Whitmee (bm, gh), 156 (k), 225 (k).

In describing M. samoana and M. tongensis in 1902, Mez placed them

as adjacent species in his treatment, indicating that the first has its calyx-

lobes rounded and its filaments longer than the anthers, the second having

its calyx-lobes acuminate and its filaments equal to the anthers. While

these particular characters seem undependable, a comparison of the speci-

mens cited by Mez indicates two quite different taxa. Maesa samoana has

its leaf-blades narrowly elliptic, nearly three times as long as broad and
inconspicuously crenulate, its inflorescences prevailingly paniculate, and
its flowers and fruits usually short-pedicellate. Maesa tongensis has its

leaf-blades broadly ovate to suborbicular, nearly as broad as long and con-

spicuously crenulate, its inflorescences few-branched or simply racemose,

and its flowers and fruits long-pedicellate. These contrasting features are

reasonably dependable as to the available material from Upolu and Savaii

(M. samoana) and from Tonga and southern Lau (M. tongensis). Chris-

tophersen in 1935 pointed out that specimens from Tutuila and the Manua
Islands differ from typical M. samoana in their relatively broader, almost

rounded leaves; in fact these collections from the eastern Samoan islands

also have prevailingly simple inflorescences with long pedicels. Although

practically every differentiating character between M. samoana and M.
tongensis fails at some point in the population as a whole, the extremes

seem worthy of specific recognition, and the collections from the eastern

Samoan islands more closely resemble M. tongensis in the totality of their

characters than M. samoana.



SMITH, PACIFIC ISLAND PLANTS XX\

Maesa samoana scnsu Setchelle in Carnegie Inst. Wash. Publ. 341: 60. 1924;
Christophersen in Bishop Mus. Bull. 128: 166, p. p. 1935; Yuncker in

Bishop Mus. Bull. 184: 56. 1945; non Mez.

Shrub or small tree to 4 m. high, the young parts copiously castaneous-

furfuraceous with suborbicular scales 0.1-0.2 mm. in diameter, these usu-

ally evanescent; branchlets subterete, sparsely pale-lenticellate
;

petioles

slender, 13-40 (-50, juvenile) mm. long, canaliculate, narrowly winged

distally; leaf-blades chartaceous, ovate or suborbicular or broadly elliptic,

(3-) 5-14 cm. long, (2-) 4.5-11.5 cm. broad, rounded or broadly obtuse

at base and there marginally thickened and abruptly decurrent on the

petiole, rounded and sometimes subretuse at apex, less often broadly ob-

tuse or obtusely cuspidate, conspicuously crenulate at margin (crenations

1 or 2 per centimeter, callose-thickened), with scattered minute superficial

glands beneath, the costa strongly elevated above, prominent beneath, the

secondary nerves 4-7 per side, curved, spreading, slightly elevated on both

sides or plane above, the veinlet-reticulation lax, inconspicuously prominu-

lous on both sides or immersed above, the secretory canals sinuous and

obvious on lower surface; inflorescences axillary, solitary, rarely appearing

terminal on lateral branchlets, often simply racemose but sometimes panic-

ulate with 1-4 (very rarely to 15) spreading branches, (1-) 2-11 cm.

long, many-flowered, the peduncle (to 1.5 cm. long) and rachis slender,

glabrous; branch-subtending bracts oblong-deltoid, obtuse, 0.8-2.5 mm.
long, obscurely glandular at margin, the flower-subtending bracts similar,

to 1.5 mm. long; pedicels 1-3 mm. long in flower and to 4 mm. in fruit,

the prophylls often only subapical, ovate-deltoid, 0.6-1.2 mm. long and

broad, obtuse, minutely erosulous at margin, conspicuously glandular-

lineolate; calyx-lobes broadly deltoid, 0.7-1.2 mm. long and broad, obtuse

or subacute, entire or obscurely erosulous at margin, copiously or sparsely

glandular-lineolate; corolla 1.8-2.5 mm. long and about 2.5 mm. in apical

diameter, the tube shorter than lobes, the lobes oblong-suborbicular, 0.9-

1.8 mm. long and broad, rounded, subentire, copiously glandular-lineolate;

filaments 0.2-0.4 mm. long, the anthers oblong, about 0.6 mm. long; free

part of ovary broadly conical, the style 0.5-0.6 mm. long, the stigma con-

spicuously 2- or 3-lobed, the ovules 35-45, 4-6-seriate; fruits ellipsoid or

subglobose, 3-4 mm. in diameter at maturity.

Type locality: Mez's type citation is: "Vavau: Crosby n. 228, Har-

vey, Lister.— Bluht im Juni (Herb. Asa Gray, Kew, Paris)." The three

collections are definitely conspecific and all are excellent. Because it is

perhaps the best specimen and has an unequivocal locality, I here designate



30 JOURNAL OF THE ARNOLD ARBORETUM [vol. 54

the Kew sheet of Crosby 228 as the lectotype. It was collected on Vava'u

in June 1891. The Harvey specimen bears the label 'Vavau and Lifuka,

Friendly Islands."' Of the three Kew sheets of Lister, one bears a field

label indicating that it was obtained on 'Eua in December 1889, but an-

other is indicated as "Tutuila. Samoa," a Lister locality to be questioned.

Distribution: Tonga; also southern Lau, Fiji, and the eastern Samoan

islands. The species has been obtained from sea-level to an elevation of

500 m., in thickets or inland scrub-forest, but most often along beaches or

on limestone cliffs. It is noted as a shrub or small tree 1-4 m. high, usu-

ally with scandent branches; the corolla is greenish white and perhaps

pink-tinged, and the mature fruit is white.

Local names: Yaro (Fulanga, Fiji; a very questionable name for this

taxon) ; langakalialija (Vava'u); valo valo (Tongatapu)
;
puataukanave

('Eua) ; lala (Ofu, Samoa).

Fiji. Fulanga: Tothill 349 (bish, k, ny); on limestone formation, Smith 1160

Tonga. Vava'u: Crosby 228 (k lectotype). "Vavau and Lifuka": Harvey.

in 1855 (gh, k, ny). Tongatapu: Kolovai, Soakai 247 (k) ; Vahe, Setchell

& Parks 15434 (k, uc); terrace trail, Hufagalupe, Setchell & Parks 15630 (bish,

k, uc, us); below Fua'amotu, Yuncker 16244 (bish, bm, us). 'Eua: Lister,

Dec. 1889 (k), Moore 454 (us); along trail to Lokupo, northeastern side of

island, Yuncker 15527 (bish, bm, gh, us) ; summit of eastern ridge, Yuncker
15686 (bish, bm, us). Tonga, without further locality: Anderson & Nelson
(Cook's Third Voyage). April-July 1777 (bm).

Samoa. Tutuila: Between Pago Pago and Nuuuli, Yuncker 9359 (a, bish);

near Fagatoga, Setchell 581 (bish, uc); vicinity of Pago Pago, Diefenderfer 3
(bish), Seale, May 26, 1929 (ny), Wisner 154 (bish); top of Pioa, Christoph-

ersen 3522 (bish). Ofu: Vaoto. Carter 1097 (bish. ny). Tau: Luma-
Faleasao trail, Garber 686 (bish, ny, uc); south of Siufaga, Yuncker 9105
(bish). Samoa, without further locality: i . S. Expl. Exped. (gh, ny, us 73886),
Powell 8 (k).

Although M. tongensis has been considered endemic to Tonga, the

specimens from Fulanga in Fiji agree excellently with those originally cited

by Mez. The above-cited collections from the eastern Samoan islands are

not quite so typical of M. tongensis, but they appear better placed here

than in M. samoana, as discussed under that related species.

14. Maesa persicifolia A. Gray in Proc. Amer. Acad. Arts 5: 330, as

M. persicaejolia. 1862; Mez in Pflanzenr. 9(IV. 236): 48. 1902;

J. W. Parham, PI. Fiji Isl. 158. 1964. Figures 5, 6, 18.

Maesa nemoralis sensu A. Gray in Proc. Amer. Acad. Arts 5: 330. 1862; non
A. DC.

Maesa persicaejolia A. Gray ex Seem. Fl. Vit. 148. 1866, 430. 1873; Home, A
Year in Fiji, 264. 1881.

Maesa densiflora Gillespie in Bishop Mus. Bull. 74: 5. fig. 1. 1930; J. W.
Parham, PI. Fiji Isl. 156. fig. 59, B. 1964.
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Tree or shrub, often becoming scandent, or liana, the young parts copi-
ously ferruginous-furfuraceous with irregular scales about 0.1 mm. in

diameter, these often subpersistent, the young branchlets, petioles, and
leaf-costas also sometimes obscurely puberulent or minutely pilose with
hairs to 0.2 mm. long; branchlets often flattened in distal internodes, be-
coming terete, with copious, pale, often protuberant lenticels; petioles

slender, 5-27 mm. long, canaliculate, often narrowly winged distally; leaf-

blades chartaceous, sometimes becoming thick, ovate- or elliptic-lanceolate

to narrowly oblong-elliptic, 4-13 cm. long, 1.5-5 (-5.5) cm. broad, round-
ed to obtuse or shallowly subcordate (rarely subacute) at base and abrupt-

ly short-decurrent on the petiole, narrowly rounded to obtuse or obtusely

short-acuminate at apex, subentire or inconspicuously crenulate at margin

(crenations 1-3 per centimeter), obscurely glandular-thickened, lacking ob-

vious secretory canals or these immersed and inconspicuous on the lower

surface, the costa plane or slightly elevated above, prominent beneath, the

secondary nerves 6-12 per side, spreading or curved, immersed or slightly

raised above, sharply raised or prominulous beneath, the veinlet-reticula-

tion inconspicuous, immersed on both sides or prominulous beneath; in-

florescences axillary, solitary, paniculate, sometimes bipinnately so, with

1-15 spreading branches, infrequently simply racemose, 2-11 cm. long,

many-flowered, branched from base or with a peduncle to 2 cm. long, the

rachis and branches copiously or sparsely furfuraceous at anthesis; branch-

subtending bracts deltoid to ovate-lanceolate, acute to obtuse, 0.6-1.5

mm. long, furfuraceous without but often glabrate. minutely erosulous and

often glandular-ciliolate at margin, the flower-subtending bracts somewhat

smaller; pedicels essentially none or to 1.5 (rarely 2.5) mm. long at an-

thesis and to 3 mm. long in fruit, like the prophylls eventually glabrate,

the prophylls inconspicuous, ovate- to lanceolate-deltoid, 0.5-1 mm. long

and broad, acute to obtuse, obscurely erosulous and often ciliolate at mar-

gin, inconspicuously glandular-lineolate ; calyx-tube copiously or sparsely

furfuraceous but glabrate in fruit, the lobes deltoid, 0.4-1 mm. long and

broad, acute or subacute, like the prophylls in margin and texture; corolla

1.2-1.8 mm. long, 1.5-2 mm. in apical diameter, the tube subequal to lobes

or shorter, the lobes ovate-oblong, 0.7-1 mm. long and broad, rounded and

reflexed at anthesis, subentire or minutely erosulous at margin, inconspicu-

ously glandular-lineolate; filaments 0.2-0.5 mm. long, the anthers oblong-

deltoid, to 0.5 mm. long; free part of ovary flattened-conical, the style

0.2-0.4 mm. long, the stigma obscurely or obviously 2-4-lobed, the ovules

10-30 (some often aborted), 2-4-seriate; fruits subglobose at maturity

and 3-4 mm. in diameter.

Type locality: Mbua Bay, Mbua Province, Vanua Levu, Fiji. Gray's

description is based entirely upon the U.S. Exploring Expedition collec-

tion listed below, but he also cited Seemann 287 as 'perhaps a form of this

species," pointing out several differences. The latter specimen, which was
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subsequently described by Seemann as M . vitiensis, does not enter into the

typification of M. persicifolia. The type of M. densiflora is Parks 20512,

from Nandarivatu, Mba Province, Viti Levu, and that of M. parksii is

Parks 20509, from the same locality. Both of these types are cited and

discussed below.

Distribution: Endemic to Fiji and probably to be expected from sev-

eral of the high islands, although it now seems abundant only on Viti Levu.

It has been collected from near sea-level to an altitude of 1,200 m., in

dense, dry, or open forest, or on open hillsides. It is often noted as a liana,

but sometimes as a slender or compact shrub or tree 1—10 m. high, with

frequently scandent branches; the corolla is white to cream-colored or pale

yellow, with faint purple glandular lines; the filaments and anthers are

pale yellow or cream-colored; and the mature fruit is dull or waxy white.

Local names and uses: The following names seem probably correct:

mbutambuta (Yasawas) ; kutumirase (Mba) ; kutu (Nandronga & Na-

vosa) ; mbumbu marasea (Ra); merikula (Mbua); and mbumbu (Tha-

kaundrove). J. W. Parham has also noted for M. densiflora the following

names: ndrau mbombosanga, ndrau ni makaka, and monitona; but I have

not been able to associate them with specific labels. The bark and leaves

have been reported as having medicinal uses, mostly unspecified or vague.

Fiji. Yasawas: Yasawa I.: Tethi, Fiji Dept. Agr. 13657 (bish, suva). Waya
I.: Ridge back of Yalombi, St. John 18010 (bish, suva, us); below Yalombi

and Natawa, Fiji Dept. Agr. 13672 (bish, suva). Viti Levu: Mba: North of

Natalau, near Lautoka, Degener 15004 (a, bish, ny, uc, us) ; Mt. Evans Range,

Greenwood 379 (k), Smith 4093, 4130 (both a, bish, k, us), 4189 (a, us);

Nukunuku Creek, west of Nandarivatu, Vaughan 3398 (bm, k); vicinity of

Nandarivatu, Parks 20509 (bish holotype of M. parksii; isotypes at suva, uc,

us), 20512 (bish holotype of M. densiflora; isotypes at suva, uc, us) ; Mt. Na-
nggaranambuluta (Lomalangi), Gillespie 3787 (bish, uc), Greenwood 874 (a, k),

Smith 4825 (a, bish, k, us), Fiji Dept. Agr. 12532 (bish, suva); Sovutawambu,
Degener 14595 (a, bish, k, ny, uc, us); Nandala, Degener 14375 (a, bish, k,

ny, uc, us) ; Mt. Tomani\ i I \ ictoria I, Fiji Dept. Agr. 13029 (bish, suva), 13068

(bish, k, mass, suva), 0. & I. Degener 32074 (bish). Nandronga & Navosa:
Nausori Highlands, Fiji Dept. Agr. 13845 (Damanu 21) (k, suva); Nausori Vil-

lage, Fiji Dept. Agr. 13333 (bish, k, suva); vicinity of Kalavo, H. B. R. Parham
215 (bm); vicinity of Singatoka, Greenwood 15 (k), Fiji Dept. Agr. 5995 (bish,

suva); near Sovi Bay, Degener 15037 (a, bish, k, ny, uc, us); "Nandronga
District."' W. L. Parham 1 (k). Serua: Hills near coast between Korovou and
Wainiyambia, Smith 9179, 9217, 9321, 9351 (all bish, gh, k, suva, us). Ra:
Vicinity of Penang, Greenwood 767 (k); vicinity of Rewasa, near Vaileka, De-
gener 15340 (a, bish, k, ny, uc, us). Naitasiri: Rairaimatuku Plateau, be-

tween Mt. Tomanivi and Nasonggo, Smith 5786 (a, bish, k, us). Tailevu:
Matavatathou, Fiji Dept. Agr. 9234 (McKee 2799) (k, suva, us). Rewa: Vi-

cinity of Suva, H. B. R. Parham 383 (bm). Viti Levu or Taveuni: Seemann
286, p. p. (mounted with type material of M. tabacijolia, gh, k). Vanua Levu:
Mbua: Mbua Bay, U. S. Expl. Exped. (us 49408 holotype; isotype at gh);

Koromba Forest, Fiji Dept. Agr. 15117 (bish, suva); Mt. Seatura, Fiji Dept.

Agr. 14895 (bish, suva); vicinity of Nandi, Milne (k). Thakaundrove: Mt.
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Kasi, Yanawai River region, Smith 1783 I

further locality: Harvey, Nov. 1855 (bm,
Agr. 13002 (BISH, SUVA).

In proposing M. densiflora as a new species, Gillespie made no com-
parisons; his description indicates no points of differentiation from M.
persicijolia and his type material, although from a dense-foliaged specimen
with immature inflorescences, falls well within a normal range of variation.

I have not been able to verify Gillespie's mention of the flowers as 5-7-

merous. The stigma in his type is more deeply lobed than usual for M.
persicifolia.

Maesa parksii was similarly described by Gillespie without mention of

a related species. His type specimen is certainly not "glabrous in all

parts," as described, but bears minute spreading hairs 0.1-0.2 mm. long

on the young branches, petioles, and proximal parts of the costa on both

leaf-surfaces. However, such hairs are lacking from the inflorescences,

which are simply racemose or sparsely paniculate. No other characters

seem to separate M. parksii from M. persicijolia, a logical interpretation

of which seems to include a few specimens, among which is the type of M.
parksii, with a sparse, obscure, short indument of spreading hairs on a few

vegetative parts. Through these individuals M. persicijolia is seen to ap-

proach M . pickeringii, the two concepts being very distinct in their typical

elements but separable, in borderline individuals, only by the absence of

a pilose inflorescence-indument in the former and its presence in the latter.

The closest relative of M. persicijolia is M. vitiensis, and indeed these

taxa were combined by Mez. However, as indicated in my key and in the

discussion of the following species, they differ by characters as satisfactory

as one can hope for in Maesa.

15. Maesa vitie:

264. 1881.

Maesa indica var. sensu Seem, in Bonplandia 9: 257. 1861 ; A. Gray in Bon-

plandia 10: 36. 1862; non auctt.

Maesa persicijolia sensu Seem. Viti, 438, 1862; non A. Gray.

Maesa lenticellata Gillespie in Bishop Mus. Bull. 74: 6. fig. 4. 1930; J. W.

Parham, PI. Fiji Isl. 156. 1964.

Maesa neriijolia Gillespie in Bishop Mus. Bull. 74: 7. fig. 5. 1930; J. W. Par-

ham, PL Fiji Isl. 158. 1964.

Maesa stenophylla A. C. Sm. in Jour. Arnold Arb. 33: 106. 1952; J. W. Par-

ham. PI. Fiji Isl. 158. 1964.

Small tree or shrub, or liana, the young parts copiously furfuraceous

with ferruginous or dark brown irregular scales 0.1-0.2 mm. in diameter,

these evanescent from most parts of the plant; branchlets subterete, with

copious, pale, often protuberant lenticels; petioles slender, 5-35 mm. long,

canaliculate, narrowly winged distally but conspicuously cartilaginous-

angled nearly to base; leaf-blades chartaceous or subcoriaceous, narrowly

elliptic to ovate-lanceolate or lanceolate, (4-) 5-13 cm. long, 1.5-5 (-6)
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cm. broad, attenuate to acute or sometimes obtuse at base and long-decur-

rent on the petiole, obtuse to cuspidate or slenderly acuminate at apex and

callose-apiculate, subentire or undulate or obscurely crenulate at margin,

usually with sinuously parallel secretory canals conspicuous on the lower

surface or these sometimes immersed, the costa plane or sharply elevated

above, prominent beneath, the secondary nerves 4-8 per side, curved-

ascending or sharply ascending, immersed to prominulous above, often

sharply prominulous beneath, the veinlet-reticulation usually obscure and

immersed on both surfaces; inflorescences axillary or occasionally terminal

on short lateral branches, solitary, simply racemose or narrowly paniculate

with 1-10 short ascending branches, 1.5-9 cm. long, with few to many
flowers, the peduncle short, like the slender rachis, branches, and pedicels

sparsely furfuraceous but soon glabrate; branch-subtending bracts lanceo-

late, 1-2.2 mm. long, acute, the flower-subtending bracts similar but 0.5-

1.5 mm. long; pedicels (0.5-) 1.5-2.5 mm. long at anthesis and to 3.5

mm. long in fruit, the prophylls deltoid to lanceolate, 0.5-1 mm. long and

usually narrower, acute to obtuse, obscurely erosulous and sometimes

glandular-ciliolate at margin, obscurely or obviously glandular-lineolate

;

calyx-lobes deltoid, 0.4-1 mm. long and broad, subacute or obtuse, like

the prophylls in margin and texture; corolla 1.3-1.5 mm. long, 1.5-2.5

mm. in apical diameter, the tube subequal to lobes or shorter, the lobes

ovate-oblong, 0.6-1.5 mm. long and broad, rounded, minutely erosulous

at margin, obviously and conspicuously glandular-lineolate; filaments

0.1-0.3 mm. long, the anthers deltoid-ovoid, 0.3-0.4 mm. long; free part

of ovary broadly conical, the style 0.2-0.5 mm. long, the stigma obscurely

2- or 3-lobed, the ovules 12-20, 2-4-seriate; fruits subglobose at ma-

turity and 3-3.5 mm. in diameter.

Type locality: In describing M. vitiensis, Seemann cited his own no.

287 and also a Harvey specimen. As the latter belongs to a different spe-

cies, M. persicijolia, it is desirable to lectotypify M. vitiensis by Seemann

287, which obviously was the principal basis of his description ; it was col-

lected on Ovalau in October 1860. In combining the two species mentioned

in 1902, Mez cited both the Seemann and Harvey specimens, indicating

that his reduction was more influenced by the latter than the former;

however, he did not lectotypify M. vitiensis. The three species now being

reduced to M. vitiensis are typified as follows: M. lenticellata by Gillespie

3149, from Mt. Naitarandamu, Namosi Province, Viti Levu; M. neriifolia

by Gillespie 2390, from Mt. Korombamba, Rewa Province, Viti Levu;

and M. stenophylla by Smith 6490, from Mt. Numbuiloa, Mathuata Prov-

ince, Vanua Levu. All four types involved are cited below in the geographic

sequence.

Distribution: Endemic to Fiji and known from several high islands. It

occurs from near sea-level to an altitude of 1,150 m., in dense or open for-

est and in thickets of crests and hillsides. It has been noted as a liana or

as a slender or compact tree or shrub 2-5 m. high; the corolla is white to
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cream-colored or pale yellow, with brownish or salmon-pink glandular

lines; the filaments are pale green and the anthers yellow; and presumably
the fruit becomes white at maturity.

Local names: Kolo ni mbeka has been noted in Mathuata,

Fiji. Viti Levu: Serua: Mt. Tikituru (Gordon), Fiji Dept. Agr. 14498 (bish,

k, suva). Namosi: Mt. Naitarandamu, summit ridge, Sept. 28, 1927, Gillespie

3149 (bish holotype of M. lenticellata; isotypes at bish, uc) ; Korombasamba-
sanga Range, Fiji Dept. Agr. 2209 (bish, suva), 14575 (bish, suva); Mt. Vaka-
rongasiu, summit, Gillespie 3287 (bish, k, ny, uc), Fiji Dept. Agr. 14600 (bish,

suva), 14703 (bish, suva). Naitasiri: Central Road, Tothill 468 (a, k), 486
(bish, k, ny), 552 (bish, k), 578 (bish, k). Rewa: Mt. Korombamba, summit,

Aug. 23, 1927, Gillespie 2390 (bish holotype of M. neriifolia; isotypes at bish,

k, ny, uc), Meebold 17056 (bish, k), Webster & Hildreth 14093 (dav, mass).

Ovalau: Seemann 287, October 1860 (k lectotype; isolectotypes at bm, gh).

Vanua Levu: Mbua: Rukuruku Bay, H. B. R. Parham 6 (gh); Ndavoka,

H. B. R. Parham 458 (k). Mathuata: Vicinity of Lambasa, Greenwood 487

(k); northwestern slopes of Mt. Numbuiloa, east of Lambasa, Nov. 6, 1947,

Smith 6490 (a holotype of M. stenophylla; isotypes at bish, k, us); Undu Point,

Tothill 350 (k), 356 (bish, k), 358 (bish, k). Thakaundrove : Nandongo, in-

land from Malake, Home 674 (k); Maravu, near Salt Lake, Degener & Ordonez

14153 (a, bish, k, ny, us). Taveuni: Main ridge east of Somosomo, Smith

8367 (bish, gh, k, uc, us); Rairai Ndreketi, Fiji Dept. Agr. 15890 (bish, ny,

suva); Mt. Manuka, east of Wairiki, Smith 778 (bish, gh, k, ny, us), 8223

(bish, gh, k, us). Fiji, without further locality: Fiji Dept. Agr. 1730 (bish,

In describing M. neriifolia, Gillespie compared it with M. persicijolia

as understood by Mez, i.e. including M. vitiensis. Later, Gillespie re-

alized that his species could not be separated from M. vitiensis; in a 1932

annotation on Seemann 287 (k) he noted its distinctiveness from M. per-

sicijolia and its identity with his own M. neriifolia. Indeed, the latter is

precisely similar to the Seemann specimen except for its shorter pedicels,

and it cannot be maintained.

Gillespie did not contrast his new species M. lenticellata with M. nerii-

folia, but a careful comparison of the two type collections indicates that

the only consequential difference is the absence of obvious secretory canals

from the leaf-blades of M. lenticellata and their copious presence in M.
neriifolia. Taking M. vitiensis as a whole, it seems undesirable to exclude

from it the type of M. lenticellata and a few other specimens from southern

Viti Levu that have the secretory canals somewhat immersed in the leaf-

tissue. Examination of cleared leaf-blades shows that canals are co-

piously present (although disappearing with prolonged clearing) in all

material referable to the four taxa under consideration; but in the case

of M . lenticellata they are sometimes so immersed in the leaf-tissue as to

be indistinguishable on surface examination. In most other specimens of

this complex, the secretory canals are fairly close to the lower leaf-surface

and hence obvious.
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In describing M. stenophylla I contrasted it with M. perskijolia in Mez's

sense. Examination of the specimens now available indicates that M.
stenophylla has all the basic characters associated with M. vitiensis: the

cartilaginous-margined petioles, the leaf-blades with ascending nerves and

gradually tapering base, the copious secretory canals near the lower leaf-

surface, and the essentially glabrous inflorescences. The leaf-blades of

M. stenophylla (with which I would associate Home 674 and Greenwood

487) are proportionately narrower than those of other available speci-

mens of the complex, being four or five times as long as broad. However,

specimens from Undu Point, Mathuata, have leaves approaching this

extreme shape, and therefore I now believe M. stenophylla not nomen-

claturally useful at any level.

As suggested in the preceding paragraphs, M . vitiensis is allied to M.
perskijolia but seems worthy of specific recognition on the basis of its

evanescent lepidote indument, its winged or sharply angled petioles, its

leaf-blades usually attenuate at base and conspicuously marked beneath

with sinuous secretory canals, its frequently simply racemose inflores-

cences with long pedicels, and the obvious glandular lines of its corollas.

The two species have different, although not entirely mutually exclusive,

distributions, M . perskijolia being frequent in the Yasawas, northern and
western Viti Levu, and western Vanua Levu, while M. vitiensis generally

replaces it in southeastern Viti Levu, eastern Vanua Levu, and Taveuni.

1866; Mezin

The large genus Ardisia, as interpreted by Mez, has many species in

tropical Asia and tropical America but is lacking in Africa. In the Pacific

it extends eastward through Malesia to New Guinea, the Solomons, and
Australia, with a single outlying endemic species in Fiji. The genus should

have been included in my discussion (Smith, 1955) of genera with ranges

terminating in Fiji. No indigenous occurrences of the genus have been

noted from the New Hebrides or from elsewhere in the Fijian Region, but

two species are here discussed as cultivated or naturalized.

Ardisia is well characterized by its conspicuous, slender, tapering style

and its minute, punctiform stigma (Figure 22). In most species the ovules

are several-seriate on the placenta, but in a few they are essentially uni-

seriate, this being the case in the Fijian species.

1. Ardisia brackenridgei (A. Gray) Mez in Pflanzenr. 9 (IV. 236):

127. 1902; Turrill in Jour. Linn. Soc. Bot. 43: 30. 1915; J. W. Par-

ham, PL Fiji Isl. 155. 1964. Figures 20-23.

Ardisia sp. Seem, in Bonplandia 9: 257. 1861; A. Gray in op. cit. 10: 37. 1862;

Seem, in op. cit. 10: 296. 1862, Viti, 439. 1862.

Myrsine brackenridgei A. Gray in Proc. Amer. Acad. Arts 5: 330. 1862; Seem.

Viti, 438. 1862, Fl. Vit. 149. 1866; Home, A Year in Fiji, 265. 1881.

Ardisia vitiensis Seem. Fl. Vit. 150. 1866; Home, A Year in Fiji, 257. 1881.
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Shrub or tree to 5 m. high, the young parts minutely but copiously fur-

furaceous with irregular scales less than 0.1 mm. in diameter, soon gla-

brous or the indument subpersistent on the rachis and pedicels; branchlets

slender, slightly flattened but soon terete, 1-3 mm. in diameter distally,

grayish and inconspicuously lenticellate; leaves alternate, the petioles

slender, semiterete or shallowly canaliculate, narrowly winged to base,

3-12 mm. long, the blades chartaceous, drying brownish, black-glandular-

punctate, elliptic to elliptic- or oblong-lanceolate, 4-13 cm. long, 1.5-3.5

(-4.7) cm. broad, acute to attenuate at base and long-decurrent on the

petiole, obtuse to obtusely acuminate at apex, irregularly and inconspicu-

ously crenate and narrowly recurved at margin, the costa shallowly canalic-

ulate or plane above, sharply raised beneath, the secondary nerves 12-

25 per side, interspersed with others less evident, spreading or subascend-

ing, sharply prominulous on both sides or at length subimmersed above,

irregularly anastomosing toward margin, the veinlet-reticulation copious,

prominulous or subimmersed; inflorescences axillary or lateral, irregular-

ly fasciculiform or short-racemose (very rarely short-paniculate), one or

several borne on an irregular persistent nodule or rarely from a slender

peduncle, the rachis short and slender at anthesis (to 3 mm. long) but

sometimes elongate to 15 mm. in fruit, the flowers 1-7, the fruits rarely

more than 5 but sometimes the rachis with additional scars, the flower-

subtending bracts oblong or lanceolate, to 1.5 mm. long, copiously glandu-

lar-punctate, obtuse, sparsely glandular-ciliolate, caducous; pedicels

slender, slightly swollen distally, 4-11 mm. long at anthesis, sometimes

elongating to 17 mm. or rarely to 25 mm. in fruit; flowers 5-merous, the

calyx submembranous, cupuliform at anthesis and 2-3 mm. in apical

diameter, becoming rotate and slightly accrescent in fruit, the lobes dex-

trorsely contorted, broadly ovate, 1-1.3 mm. long and broad at anthesis,

sparsely pellucid-glandular-punctate, obtuse or rounded at apex, co-

piously glandular-ciliolate; corolla submembranous, ovoid and acute in

bud, to 4.5 mm. long, the tube about 0.5 mm. long, the lobes dextrorsely

contorted, elliptic-lanceolate, at anthesis 2.5-4 mm. long and 1.5-2 mm.
broad, acute, sparsely or copiously glandular-punctate; filaments 0.5-1

mm. long at anthesis, connate into a minute tube proximally and adnate

to corolla-tube, free and slenderly ligulate distally, the anthers dorsifixed

near base, oblong-deltoid, 1.5-2.5 mm. long, subsagittate at base, acute

at apex or with a slender mucro to 0.2 mm. long; ovary ovoid, the style

slenderly subulate, 1.5-3.5 mm. long, the stigma minutely punctiform,

the placenta obovoid, flattened at apex, the ovules 6-10, irregularly uni-

seriate; mature fruits subglobose or obovoid, obscurely multicostate in

drying, up to 8 mm. in diameter or sometimes to 9 X 6 mm., copiously

lineolate with immersed glands, the style caducous, leaving a small circu-
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lar scar, the pericarp 0.5-1 mm. thick, the mesocarp carnose, the endocarp

crustaceous, about 0.2 mm. thick.

Type locality: Three types, all Fijian, are involved in the synonymy;

all are cited below in the appropriate sequence. The type of the oldest

name, Myrsine brackenridgei, is a U.S. Exploring Expedition specimen

collected in 1840 in the mountains of Ovalau, in fruit.

The type of A. vitiensis is Seemann 291, a fruiting specimen collected

on Viti Levu in July 1860. During this month Seemann (1862: 82-133)

visited several areas in the present Provinces of Tailevu, Rewa, Namosi,

and Serua. The exact location of his no. 291 cannot be stated, other than

coastal southeastern Viti Levu.

In describing A. storckii Seemann cites his no. 292 and Storck 897, the

former a robust fruiting specimen and the latter an excellent flowering

specimen. Although the name is herewith being reduced to A. bracken-

ridgei, it seems desirable to lectotypify it; in view of the specific epithet

and the excellence of the material, I designate Storck 897 as the lectotype.

The only cited localities are "Viti Levu & Ovalau." Seemann 292 bears

two field labels indicating: "Viti Levu, 1860" and "Port Kinnaird, July

1860." It is probable, therefore, that no. 292 contains elements from

both localities, as Seemann was on both Viti Levu and Ovalau in July

1860. Storck 897 bears no detailed locality and may have come from

either island.

Distribution: Endemic to Fiji and known from several islands at ele-

vations between 150 and 915 m., occurring in sometimes dense forest,

thickets, and in forest-grassland transitional areas. It has been noted as

a shrub or small tree 0.5-5 m. high, with a slender trunk, sometimes

simple-stemmed and often dense-foliaged. The petioles are sometimes red-

dish; the flower-buds are pale pink or red and the mature corolla pink; the

fruits are at first dull white or purple-tinged, becoming pink and at length

red.

Local name : This plant of the undergrowth seems to have been neglect-

ed by Fijians, the only recorded name being thondo, noted on Smith 551

from Vanua Levu.

Fiji. Viti Levu: Mba: Mt. Evans Range, Greenwood 447 (k); Mt. Mbati-

lamu, Vunda, Fiji Dept. Agr. 14131 (bish, k, mass, suva) ; Nandrau Road, south

of Nandarivatu, itn Thurn 282 (k); between Nggaliwana and Tumbeindreketi

Creeks, east of Navai, Smith 6017 (a, us). Nandronga & Navosa: Rairaimatuku

Plateau, between Nandrau and Nanga, Smith 5527 (a, bish, k, us); between

Figures 20-23. Ardisia brackenridgei: 20 and 21 from Storck 897, 22 from
Smith 551. 23 from Smith 7537. 20, flower, X 10; 21, two corolla-lobes and
stamens, X 15; 22, gynoecium and two calyx-lobes, X 15; 23, young fruit show-

ing calyx and stylar scar, X 8. Figures 24-28. Tapeinosperma capitatum: 24-27

from Smith 749, 28 from Smith 7589. 24, flower, X 3; 25, two corolla-lobes

and stamens, X 7; 26, stamens, dorsal (left) and ventral views, X 10; 27,

gynoecium, X 8; 28, partial lateral view of putamen, X 2.5.
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Koronayalewa and Vonolevu, Fiji Dept. Agr. 1392 (suva). Serua: Upper Navua

River, Fiji Dept. Agr. 15518 (k, suva). Viti Levu, without further locality:

Seemann 291 (k holotype of Ardisia vitiensis; isotypes at bm, gh); Graefie 22

(bm). Viti Levu or Ovalau: Seemann 292 (bm, gh, k, p); Storck 897 (k lecto-

type of Ardisia storckii; isolectotypes at bm, gh). Ovalau: Mt. Korotolutolu,

west of Thawathi, Smith 8031 (bish, gh, k, suva, uc, us); south of Mt. Koro-

levu, west of Lovoni Valley, Smith 7537 (bish, gh, k, suva, uc. us) ; Wainisa-

vulevu, Lovoni Valley, Fiji Dept. Agr. 14507 (bish, k, suva). Ovalau. without

further locality: U. S. Expl. Exped. (us 63445 holotype; isotypes at gh, ny),

Home 262 (gh, k), 291 (gh, k), 355 (gh, k). Koro: Eastern slope of main

ridge, Smith 977 (bish, gh, k, ny, uc, us). Vanua Levu: Mbua: Navotuvotu.

summit of Mt. Seatura, Smith 1656 (bish, gh, k, ny, uc, us). Mathuata-
Thakaundrove boundary: Crest of Korotini Range, Smith 551 (bish, gh, k,

ny, uc, us). Taveuni: Mt. Manuka, western slope between Somosomo and

Wairiki, Smith 774 (bish, gh, k, ny, uc, us). Moala: Above Maloku, Smith

1345 (bish, gh, k, ny, uc, us). Fiji, without further locality: Yeoward 25 (k).

Of the three basionyms here synonymized, Mez reduced A. vitiensis to

A. brackenridgei, but he maintained A. storckii as distinct on the basis

of its inflorescence having about 5 (rather than 2 or 3) flowers and its

leaf-blades being more obscurely glandular-punctate. Among the cited

specimens these differences seem inconsequential. Whether the leaf-punc-

tations are obvious or obscure depends upon age and environmental con-

ditions; and the number of flowers and fruits per inflorescence is highly

variable. Even in the type of A. brackenridgei the fruits vary from 1 to

5 per inflorescence, while on the lectotype of A. storckii the flowers may
be as many as 7 per inflorescence.

It should be noted that in the present species the ovules are uniseriate

on the placenta, a character which in Mez's key and generic description

would remove A. brackenridgei from Ardisia. However, some of his il-

lustrations show an essentially uniseriate placenta with few ovules, and
it is apparent that Ardisia must be interpreted to include such species.

The Fijian taxa are placed by Mez in his subgenus Tinus (Burm.) Mez.

among a few species with "placentae ovula subpauca (5-10) saepius spurie

quasi 1-seriata gerentes." The closest relative of A. brackenridgei is noted

in Mez's key as the Australian A. pachyrhachis F. v. Muell., but the rela-

tionship does not seem very close, that species having coriaceous leaf-

blades, comparatively numerous flowers, and eciliolate calyx-lobes.

Cultivated or Naturalized Species

Ardisia crispa (Thunb.) A. DC. in Trans. Linn. Soc. 17: 124. 1834,

DC. Prodr. 8: 134. 1844; Mez in Pflanzenr. 9(IV. 236) : 144. fi

22. 1902.

Bladhia crispa Thunb. Fl. Japon. 97. 1784.
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Borneo, and Java; now widely cultivated (cf. Neal, In Gardens of Hawaii,

665. 1965). As introduced into Fiji as an ornamental, the plant is a shrub

to 3 m. high occurring from near sea-level to about 200 m. ; it seems to be

known locally as Australian holly and "crispa." All the collections cited

below are in the Fiji Department of Agriculture series of numbers.

Fiji. Viti Levu: Naitasiri: Nanduruloulou, 9811 (bish, suva) ; Mbatiki

(Arboretum), 11745 (bish, suva). Rewa: Suva, 16090 (suva); Vunikawai, 6065

(suva) ; Lami, 11570 (suva).

Distribution: From the Maldive Islands and India eastward to south-

ern China and Malesia to the Philippines and Celebes; frequently culti-

vated and sometimes naturalized. Its occurrence in Samoa is indicated by

a single collection from an erect tree 7-8 m. high, doubtless originally culti-

vated but now naturalized in woods and open country at elevations of

50-150 m.

Upolu: Vicinity of Apia, Wilder 79 (b
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THE GENERA OF LACTUCEAE (COMPOSITAE) IN THE
SOUTHEASTERN UNITED STATES 1

Beryl Simpson Vuilleumier

Tribe Lactuceae Cassini, Jour. Phys. Chim. Hist. Nat. Arts 88: 151. 1819 -

Herbs [or sometimes low shrubs or, exceptionally, small trees], mostly

with milky juice and alternate or radical leaves. Heads homogamous.

Florets perfect. Corolla with a strap-shaped, 5-toothed limb (ligule).

Anthers sagittate or auriculate at the base, usually with small terminal

appendages. Style branches short to long, narrowing toward the tip or

obtuse; pollen-collecting hairs short to long. Achenes smooth to ribbed

and rugose or muricate, often narrowed at the base and terminally beaked;

pappus usually of one or more rows of simple or plumose bristles, rarely

of scales or lacking. (Tribe Cichorieae Dumortier, Anal. Fam. PI. 30. 1829;

subfam. Cichorioideae Kitamura, Mem. Coll. Sci. Kyoto Univ. B. 13:

4. 1937, ibid. 22: 77. 1955; subfam. Lactucoideae Solbrig, Taxon 12:

230. 1963 ; subfam. Liguliflorae auct., nom. inval.)

.

About 60-65 genera in five to eight subtribes, the center of diversity

in the Mediterranean basin. About 60 species in 17 genera occur in the

southeastern United States. Of these, only half are indigenous; the re-

mainder are weedy species introduced primarily from southern Europe.

v Prepared for a generic flora of the southeastern United States, a joint project of

the Arnold Arboretum and the Gray Herbarium of Harvard University made possible

through the support of the National Science Foundation (Grant GB-6459X, principal

investigator Carroll E. Wood, Jr.). This treatment follows the format established in

the first paper of the series (Jour. Arnold Arb. 39: 296-346. 1958.) The area cov-

ered includes North and South Carolina, Georgia, Florida, Tennessee, Alabama,
Mississippi, Arkansas, and Louisiana. The descriptions are based primarily on species

included in this area, with additional data from other taxa between brackets. Refer-

I want to particularly thank C. E. Wood, Jr., not only for his advice, but for

many additions and for an immense amount of editing. His efforts are especially

evident in genera 1-8. Mistakes that remain are to be attributed solely to the author.

I am also very grateful to K. L. Chambers for reading and adding to the section on
Krigia, A. S. Tomb for reviewing the treatment of Lygodesmia, and D. K. Northing-

ton for numerous suggestions concerning Pyrrhopappus. N. Dunkly aided in checking

and typing the bibliography and J. E. Hanhisalo typed the remainder of the manu-
script. The illustration of Cichorium was drawn by L-V. Trautz and that of Krigia

by K. S. Velmure.
- The tribes of the Compositae in the southeastern United States have been treated

by Solbrig (Jour. Arnold Arb. 44: 436-461, 1963). The reader should consult this

work for additional information not included here (e.g., familial and 1
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The tribe Lactuceae, the most distinctive of the Compositae, has been
recognized as a taxonomic unit since A. L. de Jussieu (Gen. PI. 168.

1789), and many authors still treat it as a subfamily (correctly Cichorioi-

deae Kitamura) of the Compositae. Members of the tribe are easily dis-

tinguished by their homogamous heads of perfect flowers with 5-toothed

ligulate corollas. Most species are also laticiferous.

There has been little historical agreement about the relationships of

genera within the tribe, and numerous subtribal arrangements, the best

known of which are those of Bentham & Hooker, Hoffmann, and Stebbins,

have been proposed. Bentham & Hooker and Hoffmann considered cer-

tain morphological characters, including habit, pappus type, involucre, and
receptacular bracts, to be of particular significance in delimiting sub-

tribes. In 1953, Stebbins culminated almost 30 years of work on the

Lactuceae with a classification of the tribe based on a completely differ-

ent conceptual framework from that of any of his predecessors. Instead

of trying to find "key" characters, he considered each genus individually

and placed it with the genus to which it appeared to be most closely

related. By clustering together a greater and greater number of genera

and then drawing boundaries where there seemed to be significant dis-

continuities, he concluded that eight subtribes should be recognized. Al-

though these subtribal groups are for the most part biologically mean-

ingful and represent evolutionary units, they are difficult to characterize

and Stebbins himself made no attempt to provide a key to the subtribes

because he thought that it would have been impossible.

Stebbins's studies emphasized the value of karyotype, pollen morphol-

ogy, shape of the style arms, geographical distribution, and ecology, in

addition to the more usual morphological criteria. In 1966, Jeffrey, in a

modification of Stebbins's scheme, pointed out the value of the size and

shape of the pollen-collecting hairs on the style and style-arms and the

type of pubescence of the exterior of the corolla tube as additional morpho-

logical characters. He concluded that the ligulate Compositae fall into 5

groups comprising 1 1 subgroups and 23 series, but he did not apply formal

taxonomic nomenclature to these because he thought that further work

is first necessary and because of his uncertainty of what status— tribal

or subfamilial— should be given to the ligulate Compositae within the

family. The genera of Lactuceae are here arranged in accordance with

Stebbins's subtribal classification, but any modifications in relationships

suggested by Jeffrey are noted under each genus.

In considering the Lactuceae as a whole, Stebbins concluded that Du-

byaea and Soroseris come closest to representing the primitive members

of the tribe. Data from floral and wood anatomy indicate that these

genera are particularly unspecialized anatomically (Stebbins, Carlquist).

Both genera have numerous supernumerary bundles in the ovary, a plat-

form of bundles at the base of the ovule, and a lack of fusion between the

ovarian and perianth bundles. These characters led Stebbins to postulate

that Dubyaea was not far removed from an ancestral type that had a supe-

rior ovary and a unilocular ovary with two parietal ovules. Similar un-
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specialized features have been found in a few members of the Senecioneae

and the Mutisieae, but the Lactuceae do not seem to be more closely re-

lated to either of these tribes than to any other in the Compositae, and, in

fact, Stebbins was unable to ally the Lactuceae with any other tribe in the

A compilation of cytological data from 53 genera of the Lactuceae by

Stebbins, Jenkins, & Walters indicated that nine is the base number in

the tribe. Throughout the tribe, as in the genus Crepis (see below), there

seems to have been an evolutionary trend in karyotype morphology from

large to small chromosomes and from median to subterminal centromeres.
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Key to the Genera of Lactuceae in the Southeastern United States

r of membranaceous scales and bristles, or absent,

small truncate scales in one or two rows crowning

the achenes; flowers sky blue (pink or white) 1. Cichorium.

Pappus of bristles and scales, or of a single row of pointed scales, or ab-

sent; flowers yellow to orange.

C. Pappus of simple bristles and scales, or of a single row of pointed

scales 2. Krigia.

D. Involucre of 2 series (8 erect bracts and a short outer series)

;

leaves cauline with numerous heads paniculately arranged

15. Lapsana.

D. Involucre of a single series of bracts, cuplike in fruit; stems re-

duced, heads on slender peduncles 2. Krigia.

ippus of simple and/or plumose bristles in one or more series.

, Pappus of plumose bristles or of both plumose and simple bristles.

F. Plants with a basal rosette of leaves, essentially scapose, leaves on

flowering stems reduced; involucre of more than one series of bracts.

G. Receptacle with a flat scale subtending each flower

6. Hypochoeris.

G. Receptacle naked, without scales 7. Leontodon.

F. Plants with leafy flowering stems.

H. Leaves narrow, grass-like, the plant glabrous or with only floccose

pubescence and glabrate with age; involucre of a single series of

bracts; achenes slender-beaked 5. Tragopogon.

H. Leaves broad, rough-hairy with coarse multicellular hairs, these

either pointed or bifurcate-hooked at tip; involucre of more than

one series of bracts ; achenes beakless 8. Picris.

Pappus of one or more series of simple setose and/or capillary hairs,

never plumose.

I. Achenes essentially cylindrical, columnar, fusiform, not strongly flat-

tened.

J. Leaves greatly reduced, usually to scales; stems stiff; heads with

a slender involucre, 5-10-flowered; corolla rose-purple (rarely

white) ; achenes long-tapering upward 4. Lygodesmia.

J. Leaves evident, in a basal rosette or cauline.

K. Involucral bracts in a sin

times with a tiny basal rin

flowers yellow.

L. Achenes ± compressed, but not strongly flattened, with un-

equal ribbing; inflorescence of numerous small heads

16. Youngia.

L. Achenes ± cylindrical and equally ribbed; inflorescence of

few to several medium-sized heads 17. Crepis.
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K. Involucral bracts in two distinct series or in several overlap-

ping series.

M. Achenes conspicuously beaked.

N. Achenes not muricate, 4- or 5-ribbed; leafy-stemmed

villous ring below 3. Pyrrhopappus.

N. Achenes with 8 prominent ribs, strongly muricate above;

scapose plants, the scapes 1 -headed, hollow; pappus

without a villous ring 14. Taraxacum.

M. Achenes truncate, not beaked.

0. Pappus white, composed of both straight bristles and

soft, downlike ones; leaves glabrous, the margins with

weak prickles; flowers yellow 10. Lannaea.

O. Pappus of numerous capillary filaments; leaves never

with marginal prickles.

P. Inflorescence a branching raceme or panicle of droop-

ing (rarely ascending) heads; involucre slender,

cylindrical; flowers whitish, creamy, or pink; lower

leaves often divided or deeply lobed

12. Prenanthes.

P. Inflorescence of 1 to many erect or ascending heads,

mostly in corymbs or panicles; involucre campanu-

late; flowers yellow (orange-red in H. aurantiacum)
;

leaves entire or only toothed 11. Hieracium.

I. Achenes flat or flattened, involucral bracts imbricated; stems mostly

leafy.

Q. Achenes beakless; pappus white, composed of straight bristles and

fine down-like hairs intermixed; flowers yellow 9. Sonchus.

Q. Achenes beaked or short tapering at the apex; pappus white to

tan; flowers yellow, purple, or blue 13. Lactuca.

Subtribe Hyoseridinae Lessing, Synopsis 127. 1832, "Hyoserideae."

1. Cichorium Linnaeus, Sp. PI. 2: 813. 1753; Gen. PI. ed. 5. 354. 1754.

Erect, caulescent perennial [biennial or annual] glabrous or pubescent

herbs with petiolate, oblanceolate f lanceolate], parted or dentate [crisped

J

basal leaves, and alternate, lanceolate, dentate, clasping stem leaves be-

coming smaller and more entire upward along the stem. Heads homog-

amous, radiate, 1-3 in leaf axils, shortly pedunculate, or sessile, or

terminal and solitary. Involucre of 2 series of bracts: the outer

short, ovate to lanceolate, spreading; the inner much longer, lanceolate,

rigid, upright, concave at the base where each clasps an achene; receptacle

flat, naked. Corolla blue (pink or white), pubescent at top of corolla

tube with slender hairs, except abaxially. Anthers with short basal au-

ricles; pollen basically spherical and usually 3-pored and with an elab-

orate pattern of conical spines surmounting the structure (cf. Wodehouse,

plate 11, fig. 6). Style branches long, thin, rounded at the apex. Achenes

5-angled, truncate at the apex, sometimes concave at the base, glabrous;

pappus of one or two series of very short, flat, truncated scales forming

a short crown atop the achene. Lectotype species: Cichorium Intybus
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L.; see Britton & Brown, Illus., FI. No. U.S. ed. 2. 3: 305. 1913. (Origin

of name disputed; according to Pliny from Egyptian and to Forskol from

Arabic, but according to Theophrastes and Dioscorides from Greek

kichorion, of the fields, an appropriate derivation).— Chicory.

A genus of some four to nine species usually considered to fall into

two sections. Section Cichorium, including the majority of the species,

all of which are native to Europe and the Mediterranean area, is distin-

guished by the many-floreted heads and glabrous plant bodies. Section

Acanthophyton (Less.) DC. contains only a single species of middle

Europe, Rhodes, and Cyprus, C. spinosum L., which has spiny stems and

heads with only six florets. Only the introduced C. Intybus L., chicory,

chiccory, 2n = 18, has become established in North America. This species,

native to the mountains of northern Europe, now occurs in weedy habitats

across southern Canada and in the United States from Maine to Washing-

ton state and south to California and Texas, in the west, and Georgia and

Mississippi in the east.3

No serious attempt seems to have been made recently to analyze the

extensive geographical variation present in Chicorium Intybus, and nu-

merous infraspecific taxa have been recognized. Some polymorphic char-

acters have been investigated and have been shown to be caused by the

action of a single major gene (e.g., Rick has shown that the blue flower

color is dominant over mauve (pink) in the Radichetta variety of chicory,

and that long internodes are dominant to short).

Cichorium Intybus is most closely related to C. Endivia L., endive,

In = 18 (but some varieties with In = 36). Bentham suggested that

the two are conspecific, but recent biosystematic work has tended to con-

firm their more traditional treatment as distinct species. Rick found that

the breeding systems of the two are different, C. Intybus being self-

sterile and C. Endiva self-fertile. Nevertheless, natural hybrids are some-

times found and are easy to produce artificially. The close relationship

of the two is shown by the complete bivalent pairing found in 209 out

of 210 meiotic cells investigated from Fx hybrids. Two cytogenetic dif-

ferences were, however, discernible in the genomes of the parental vari-

eties examined: one pair of chromosomes was unequal in length, indicat-

ing a deletion, and one pair formed bridges at meiosis in the hybrid, sug-

gesting the presence of a translocation.

Because of its ready availability and ease of cultivation, Cichorium

Endivia has been used as an experimental plant in numerous physiological

studies. It is a winter annual and needs cold to stimulate maturation and

flowering. Experiments have shown that only regular, frequent applica-

tions of gibberellin (but only at certain favorable temperatures) can dupli-

cate the long-term effects of cold. Cold apparently stimulates the produc-

tion of a substance similar to gibberellin.

3 Small (p. 1490) lists this species as occurring in Florida, but I can find no speci-

men, nor a citation of one, from any locality south of Georgia and I
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involucral bracts,

flowering stem, X 1,

after anthesis, the c

d, head at anthesis,

antht'-i-. stvle not s

section of flower bud just before anthe>i- o.herent ancners

(locules of adjacent anthers confluent), and style with pollen-collecting hairs,

X 20; h, pollen grain in polar view, diameter ca. 40 Mm. (after Wodehouse)

;

i, upper part of stvle with stomas < 15; j, achene in lateral view, abaxial

surface to left. X 12; k, detail of pappus of scales, from adaxial side of

achene— note persistent style base, X 20; 1, seed with papery seed coat,

oriented as in achene, cotyledons of embryo parallel with page, X 8.
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Cichorium Intybus has long been used in Europe and northern Africa

as both a medicinal and food plant. Pliny recorded its use in ancient

Egypt as a "friend of the liver." Extracts made from the roots, flowers,

and achenes have been used as diuretics and laxatives, and the leaves

have been applied externally to help heal infections. Recent studies have

shown that a compound that has positive bacteriostatic effects is present

in roasted or dried roots. The chemical, isolated by chromatography, ef-

fectively inhibits numerous microorganisms and is possibly responsible

for the efficacy of extracts of chicory in treating gall-bladder and kidney

and infections. Although not positively identified, comparative chemical

reactions suggest that the principle may be a sesquiterpene.

Ground, roasted chicory root has been used for making a beverage

since the late eighteenth century, and is today frequently substituted

for, or mixed with, coffee to which it imparts a bitter taste. The stimula-

tory effects of chicory are probably due to the glucoside chicorin

(C32H34O10 ).

Both Cichorium Intybus and C. Endivia are cultivated as greens that

are eaten either raw or cooked, and considerable confusion stems from

popular names applied to the various forms of the two species. In Great

Britain all forms of the two are known as chicory and endive, respectively;

in the United States the wild naturalized C. Intybus and its root are

chicory, but the blanched leafy form imported from Belgium (where it is

known as witloof, barbe-de-bouc, or chicoree de Bruxelles) is Belgian en-

dive; the curly-leaved form of C. Endivia is chicory, while the flat-leaved

form is endive or escarole. In France, the wild plant and root of C. In-

tybus are chicoree, chicoree sauvage, or barbe de capucin; the blanched,

leafy cultivated forms are endive or endive de Belgique; the curly-leaved

forms of C. Endivia are endive jrisee, and the flat-leaved forms are

escarole, scarole, or scariole.

Generically, Cichorium is rather isolated within the subtribe Hyoserid-

inae Less., but on morphological grounds it appears to belong with

Hymenonema Cass, and Catananche L. (cf. Cassini and Stebbins), two

small genera also native to the Mediterranean area. Jeffrey also consid-

ered it isolated and treated it as the only member of his Cichorium-sub-

group, of the Cichorium-group that includes, among others, Dubyaea,
Prenanthes, Crepis, Taraxacum, Chondrilla, and Launaea. In his classi-

fication, Hymenonema and Catananche are members of the Tolpis-group.
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2. Krigia Schreber, Linn. Gen. PI. 2: 532. 1791, nom. cons.

Low annual or perennial herbs, sometimes with a short perennial caudex

or a small underground tuber. Leaves basal or alternate, petiolate, simple,

entire, toothed, or pinnately to lyrately lobed; cauline leaves sometimes

sessile. Flowering stems caulescent or scapose, monocephalous or branched

with the heads on long peduncles. Involucre of 1 or 2 series of narrow

equal-sized bracts reflexed at maturity or becoming somewhat thickened

and standing upright to form a cup surrounding the achenes; receptacle

flat to slightly convex, naked or fimbrillate. Florets perfect. Corolla

ligulate, monochromatic, yellow to orange. Anthers with short terminal

appendages and small, inconspicuous tails. Style branches obovate, short,

flat. Achenes cylindrical or angled, truncate at apex and tapering at

base, 10-15-ribbed, glabrous or pubescent; pappus double, the inner pap-

pus capillary, the outer of short, flattened scales, or pappus of a few

short scales, or reduced to a minute scaly crown, or altogether absent.

(Including Apogon Ell., Cymbia (Torrey & Gray) Standley, Cynthia D.

Don [nom. superfluum], Serinia Raf., Troximon Gaertner.) Type

species: K. virginica (L.) Willd. (Tragopogon virginicum L.), typus

cons. (Named for David Krieg, a German physician born in the 17th

century, who was among the first plant collectors in Maryland.) —
Dwarf dandelions.

A genus of seven species in two sections (Shinners) endemic to tem-

perate North America, six of the species occurring in the southeastern

United States. The species are rather sharply defined and often can be

distinguished on the basis of the pappus alone. Numerous authors have

assigned the species to two or three genera, but the inclusion of all in

a single genus (cf. Stebbins, Shinners, Chambers) seems more meaningful

biologically in view of the great similarity in structure of florets, achenes,

involucre, and foliage.

Section Krigia (sect. Eucynthia (DC.) Shinners, sect. Eukrigia Torrey
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& Gray, subg. Cynthia (D. Don) Gray; Troximon Gaertner; Cynthia D.

Don, Cynthia sect. Adopogon DC.) includes four species, all with heads

with 8-16 involucral bracts that are reflexed at maturity. Krigia Dan-
delion (L.) Nutt., In — 59 (probably 60), derives its vernacular name,

potato-dandelion, from the small ovoid to spherical tuber some 0.5-6 cm.

underground from which the caudex of the season grows. Individual plants

produce at or near the surface of the ground slender stolons that develop

at their tips either rosettes of leaves or tubers (of two internodes; cf.

Holm, 1891) that produce a leafy sprout the following season. The heads

are solitary on naked scapes, and the pappus is composed of 25-45 un-

equal bristles 5-8 mm. long and 10 oblong-lanceolate scales. The plant

is distributed mainly on the Coastal Plain from Florida to southeastern

Texas, northward to New Jersey, Kentucky, Illinois, Missouri, and Kan-
sas. Also perennial but lacking tubers and having more or less leafy

stems, K. montana (Michx.) Nutt., In = 20, occurs mostly on wet, open

rocks in the mountains of western North Carolina, eastern Tennessee, and
northern Georgia. The pappus is composed of 15-25 bristles 4.5-6 mm.
long and 5 oblong-oval scales. A third perennial, K. biftora (Walter)

Blake, In = 10, 20, is widely distributed from North Carolina and
Georgia to Arkansas, northward to Massachusetts and Minnesota, and

has remarkable disjunct occurrences in Colorado, New Mexico, and
Arizona. The stem leaves are few and reduced, the flowering peduncles

come from the axils of reduced leafy bracts, and the pappus is composed
of 20-40 unequal bristles 4.5-5.5 mm. long and of about 10 oblong-ovate

or oblong-lanceolate scales. The annual K. virginica, 2n = 10, is the most

widely distributed of the species, occurring from Florida to Texas, north

to Maine. Vermont, Ontario, Michigan, Wisconsin, and Iowa. The in-

volucral bracts are much shorter than in the preceding species, and the

reduced pappus is composed of five bristles 4.5-5 mm. long, alternating

with five truncate scales.

The three annual species composing section Cymbia Torrey & Gray
(sect. Bellidion Scheele; Apogon Ell., Cymbia (Torrey & Gray) Standley,

Serinia Raf.) have heads with 4-10 involucral bracts that remain up-

right, the involucre being more or less cuplike at maturity. It seems like-

ly that the involucre of these plants may function like a splash-cup in

the dispersal of the achenes, which either lack a pappus or have a greatly

reduced one. In Krigia occidentalis Nutt. the pappus is composed of five

bristles only 1.2-2 mm. long and five scales 0.4-0.6 mm. long, while in

both K. cespitosa (Raf.) K. L. Chambers (K. oppositijolia, nom. invali-

dum),4 In = 8, and K. gracilis (DC.) Shinners the pappus is either com-

4 Krigia cespitosa (Raf.) K. L. Chambers, comb. nov. Serinia cespitosa Raf.

Florula Ludoviciana 149. 1817. Krigia ? oppositijolia Raf. loc. cit. 57, nomen in-

validum.

On page 57 of his Fli inesque gave the name of this plant as

Krigia ? oppositijolia Raf., but under "Additions" on page 149 of the same work he

wrote, "Sp. 175. Krigia oppositijolia, must rather be called Serinia cespitosa Raf. The
genus Serinia differs from Krigia by the naked seeds; the name means small chicory."

.. ..;.'.•;,/ 1: 202. 1947) and Merrill (Index Rafinesquianus, 241. 1949) treated
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pletely lacking or is reduced to a minute scaly crown up to 0.2 mm.
long. The involucres of K. cespitosa are only 3-4.3 mm. tall in flower,

and the corollas are only 2-4 mm. long, while those of K. gracilis are

5.3-8.3 and 5-10 mm., respectively. Krigia occidentals occurs from
southeastern and eastern Texas westward to the plains region of Texas,

northward to Oklahoma, Arkansas, and southwestern Missouri; K. ces-

pitosa in spite of its lack of pappus, is widely distributed from Florida

and Texas, northward to North Carolina, Tennessee, southern Illinois,

Arkansas, Kansas, and Oklahoma; and K. gracilis is endemic to Texas,

from the southern part of eastern Texas, westward to the plains region.

Shinners notes that K. cespitosa often grows with either K. occidentalis

or K. gracilis but intergrades do not seem to occur.

Plants of the annual Krigia virginica generally have two flowering

forms. Plants in spring have the leaves crowded in a rosette, are almost

scapose and largely unbranched. After flowering and fruiting, the plants

tend to die back, losing most of the basal leaves, but later begin to grow

and flower again, becoming more branched, taller, and often bushy in

appearance, with slender, mostly entire leaves (cf. Holm, Shinners).

Chromosome numbers reported for three of the four species of sect.

Krigia form a polyploid series, In = 10, 20, and 60 (59). Both diploids

and tetraploids have been found in K. biflora by Chambers, who reported

that the tetraploids behave as autoploids and have reduced pollen fer-

tility. Krigia montana, a tetraploid, has high pollen fertility. Chambers

found near Asheville, N. C, a hexaploid population {In = 30) that may
have originated by allopolyploidy from hybrids between diploid K. bi-

flora, In = 10, and K. montana, In = 20. The hexaploid shows some-

what irregular meiosis but greater pollen fertility than tetraploid K. bi-

flora. Morphologically, the hexaploid is most likely to be confused with

K. montana "which it resembles in the 'key' character of a leafy-bracted

inflorescence," although in flower color and some details of the inflores-

cence and fruit it varies in the direction of K. biflora. In crossing attempts

involving the two species and the hexaploid, seedlings were obtained

from K. montana X K. biflora {Ax) and from hexaploid X K. biflora

{Ax). No other hybrids, either artificial or natural, seem to have been

reported.

In sect. Cymbia, the chromosome number of Krigia cespitosa has been

reported as 2n = 8(?). Other counts for this species, as well as for the

others in the section, are needed before the significance of this number

in relation to those found in sect. Krigia can be determined.

though page 5 1 of Florula Ludoviciana had priority over page 149 of the same book

(all of which

n Serinia oppositifolia (Raf.) Kuntze for this species, hav

:y, however, is not recognize

International ( ure. Because of the correcti

Rafinesque on page 149, it is i k-ar that Krigia oppositifolia Raf. was "not accepted

therefore not

validly published. Serinia cespitosa Raf. is iblished name arid the basio-

grateful to Dr. Carroll Wood
— K. L. Chambers, Oregori State Uni-

versity, Corvallis, Oregon 97331.



Figure 2. Krigia. a-g, lilt in early spring pi

about to begin, X 1/2; b, plant in later flowering phase, X 1/2; c, head of

flowers, tips of involucral bracts not visible, X 3 ; d, flower from outer part of

head, X 6; e, flower from center of head, X 6; f, head in fruit, only some flow-

ers pollinated, to show spherical arrangement of achenes, the involucral bracts

reflexed, not visible, X 3 ; g, achene— note pappus of five bristles and five

scales, X 6. h, i, K. Dandelion: h, base of plant snowing tuber, X 1 ; i, achene

with pappus of scales and bristles, X 6. j, K. biftora: achene, with pappus of

scales and long bristles, X 6. k. 1. K. cespitosa: k. cuplike involucre with mature
achenes, X 3; 1, achene, X 12.

At least K. virginica and K. cespitosa seem to be self-compatible, and

both set varying numbers of fruit in the absence of pollinators. The
heads of flowers expand in the morning in sunlight, close in early after-

noon. In both species an individual head opens for about three successive

days (obs. C. E. Wood).
The anatomy of Krigia Dandelion was investigated by Holm, who found

in the root, in addition to the usual articulated laticiferous ducts that

occur in root, stem, and leaf, a series of endodermal oil ducts that cor-
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respond to those found in some other Lactuceae but contain no oil. These
ducts appear to be rare in the Compositae but have been found in Scor-

zonera, Scolymus, and Tragopogon, all members of the Lactuceae but

none related to Krigia.

Bentham & Hooker assigned Krigia to subtribe Hyoseridinae, placing

it in their classification between Microseris and Phalacroseris, but assigned

Serinia (as Apogon), here included in Krigia, to subtribe Lapsaninae,

along with Hispidella and Lapsana. Hoffmann maintained Krigia and
Serinia as separate genera but assigned them to a rather heterogeneous sub-

tribe Cichoriinae, which included 20 genera. In contrast, Stebbins as-

signed Krigia (including Serinia) to subtribe Microseridinae, which in-

cluded Pyrrhopappus, to which he thought Krigia closely related, and

Jeffrey also associated Krigia with Pyrrhopappus, Picrosia, and Micro-

seris in the Microseris-series of his M/crosem-subgroup, Tolpis-group.

However, K. L. Chambers, who is studying the biosystematics of the

group, comments that " Krigia is a very cohesive genus which is quite

isolated taxonomically from the other genera that are placed with it in

the subtribe Microseridinae" (Letter, Aug. 1972).

The genus has no economic importance, although several of the an-

nual species are sometimes minor weeds in cultivated ground.

References:

Under tribal references see Bentham & Hooker, Hoffmann, Jeffrey,

Knuth, Rickett, and Stebbins.
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3. Pyrrhopappus A. P. de Candolle, Prodr. 7: 144. 1838,

Glabrous or pubescent annual or perennial herbs with sul

leafy stems arising from a taproot. Heads solitary to several *
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duncles in an open raceme. Involucre campanulate. often with a white

vo rows of bracts, the outer in the

form of a calyculus, the inner long, marginally scarious, abruptly keeled

on the abaxial side near the tip (the keel up to 1 mm. high producing the

appearance of a bifurcate apex) and becoming elongate and stiffened,

spreading and finally reflexed as the achenes mature; receptacle slightly

convex, naked. Corolla monochromatic yellow (sometimes dark on the

underside of the ligule) , rarely cream colored (and then pink streaked be-

neath). Anthers with small tails. Style branches short, obtuse, flattened.

Achenes with a terete to fusiform body with broadly rounded ridges, with

a long, slender, brittle beak, the beak often breaking just beneath the per-

sistent pappus; pappus of numerous shining capillary hairs, tawny to pur-

plish tan or orange-tan in color and subtended by a villous ring of minute

hairs. (Including Sitilias Raf.) Type species: P. carolinianus (Walter)

DC. (Leontodon carolinianus Walter), typus cons. (Name from Greek,

pyrros, fire colored, and pappos, pappus.) — False dandelion.

A genus of five species (fide D. K. Northington) indigenous to the

southern part of the United States and northern Mexico. Pyrrhopappus

carolinianus, 2n = 12, and P. georgianus Shinners represent the genus in

the Southeast, and P. grandiflorus (P. scaposus DC), P. multicaulis DC.
(including P. Geiseri Shinners, fide Northington), In = 12, and P. Roth-

rockit Gray, 2n = 12, occur to the west of our region.

Pyrrhopappus carolinianus, an annual plant, occurs in open woods, fal-

low fields, roadsides, and prairies from Delaware and southeastern Vir-

ginia southward to Florida and west to Illinois, Kansas, Oklahoma, and
Texas. The closely related P. georgianus has a more limited distribution

on the Coastal Plain of South Carolina and Georgia to northern and cen-

tral Florida. As delimited by Shinners, P. georgianus is apparently a per-

ennial plant (the top of the woody tap root often with short branches,

each with a rosette of leaves) 12-50 cm. tall, with 0-3 leaves and 1-5

reduced leafy bracts below the inflorescence, and the heads 30-100-flow-

ered, the anthers 4-6 mm. long, and the achene body 5.5-7 mm. long with

a beak 7-1 1 mm. long. Pyrrhopappus carolinianus, in contrast, is a mostly

taller (15-120 cm.) annual, with 3-12 leaves below the inflorescence (the

upper gradually smaller) and the heads 75-165 flowered, the anthers 2-

4 mm. long, and the achene body 4-6 cm. long with a beak 7.5-10.5 mm.
long.

Northington, who has recently studied the genus in detail, has con-

cluded (letter) on the basis of chemosystematic, cytological, and popula-

tional morphological studies plus extensive field observations (data not

yet published) that "this genus is an actively speciating group of taxa

which are often morphologically very variable but with recognizable

species."

Although Bentham & Hooker placed Pyrrhopappus in the subtribe

Lactucinae D. Don ("Lactuceae") with Lactuca, Sonchus, and Prenanthes,

it seems to belong more naturally with Krigia in the Microseridinae, as
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suggested by Stebbins. The habit of these two genera is strikingly similar,

and both have ovate, obtuse, flattened style branches and orange pollen

(except for white-flowered plants of Pyrrhopappus) . It is also noteworthy
that one species of each genus, K. Dandelion (L.) Nutt. and P. grandi-

fiorus Nutt., produces a small underground tuber. Jeffrey has also allied

Pyrrhopappus with Krigia, Serinia (= Krigia), Microseris, and Picrosia,

these genera constituting his Microseris-series, of the Microseris-subgroup

of the Tolpis-group in the Lactuceae.

Under tribal references see Bentham & Hooker, Bolkhovskikh et al.,

Hoffmann, Jeffrey, Rickett, and Stebbins.

Harper, R. M. A color phase of Sitilias caroliniana and some analogous varia-

tions in other genera. Torreya 33: 143-146. 1933.

Northington, D. K. The flavonoid chemistry of Pyrrhopappus (Cichorieae,

Compositae). (Abstr.) Am. Jour. Bot. 59: 672, 673. 1972. ["The flavo-

noid chemistry of the genus is characterized by a series of flavone glyco-

sides based upon luteolin and apigenin skeletons."]

Shinners, L. H. Notes on Texas Compositae— VII. Field Lab. 19: 74-82.

1951. [P. Geiseri Shinners, sp. nov., 81.]

. Notes. Pyrrhopappus georgianus Shinners, sp. nov. Ibid. 21: 93-94.

1953.

Small, J. K. Sitilias multicaulis. Addisonia 18: 11, 12. pi. 582. 1933.

Subtribe Stephanomeriinae Stebbins in Solbrig, Taxon 12: 235. 1963.

4. Lygodesmia D. Don, Edinburgh New Philos. Jour. 6: 311. 1829.

Glabrous perennial herbs with stiff, branching stems. Basal leaves lin-

ear, entire [or pinnatifid] or absent; stem leaves usually reduced to narrow

bracts or small scales. Heads solitary, terminating the ultimate branches;

involucre cylindrical or cylindroid, composed of 5 (-9) subequal lanceolate

interior bracts with scarious margins and more numerous very short ex-

terior bracts; receptacle flat, naked. Corolla ligulate, 5-dentate at apex,

pink or rose-colored to pale violet or purple (rarely white), never yel-

low. Anthers sagittate at base or with sharp auriculate or acuminate basal

appendages; pollen echinolophate. Style branches slender and elongate.

Achenes subterete, smooth on the abaxial surface, longitudinally ribbed

on the adaxial surface, truncate at apex; pappus of numerous pale tan-

colored capillary bristles. Lectotype species: L. juncea (Pursh) Hook-

er; 5 see Britton & Brown, Illus. Fl. No. U.S. ed. 2. 3: 322. 1913. (Name

from Greek, lygos, twig, and desme, bundle, in reference to the cluster of

sticklike stems.) — Skeleton weed, flowering straw, rush-pink.

5 This combination traditionally has been attributed to David Don, the name

cited as Lygodesmia juncea (Pursh) D. Don, but Don merely listed the species that

he thought belonged to his new genus without making formal transfers. The combina-

tion was first made by Hooker in Fl. Boreali-Am. 1 : 295. 1834.
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A well-defined genus of eight species, mostly of western North America,

primarily in dry areas, prairie lands, and on the Plains. One species, iso-

lated from its congeners, is restricted to our area, another enters it lo-

cally in Arkansas.

Lygodestnia aphylla (Nutt.) DC, rose-rush, rushweed, a distinctive

species of the acid, sandy soils of open pinelands on the Coastal Plain of

southern Georgia and Florida, is a sparsely branched plant from a slender,

deep-seated rootstock. The stiffly ascending stems appear to be leafless

since the stem leaves are reduced to small brown scales. The few very

narrow, linear, entire basal leaves often have withered by the time flow-

ering occurs. The involucre is usually 15-20 mm. tall, the heads are

relatively large (3-5 cm. across when the corollas are expanded) with

about 10 rose-pink to lavender (rarely white) flowers, and the achene is

10-15 mm. long. Its closest relative (fide Tomb) is L. texana (Torrey

& Gray) Greene (L. aphylla var. texana Torrey & Gray), 2« = 18, which

occurs in rocky, calcareous soils in Oklahoma, Texas, New Mexico, Coa-

huila, and Chihuahua. The flowering heads are approximately the same

size as those of L. aphylla, but the basal leaves and lower stem leaves,

while almost linear, are wider and are pinnatifid, with short linear lobes.

The lower and much more branched Lygodestnia juncea, skeleton weed,

in which all of the leaves are linear-subulate and bractlike, is widely

distributed in dry areas, from British Colombia and Alberta to Manitoba

and Minnesota, southward to northwestern Missouri, Oklahoma, Texas,

New Mexico, and Nevada. It occurs locally in our area only in the region of

Little Rock, Arkansas (fide Tomb). The involucre of this plant is usually

10-15 mm. high, the heads usually have five pink to pale violet (or rare-

ly white) florets, and the achene is 6-10 mm. long. The plant has long

been suspected of being poisonous to cattle, and Kingsbury lists it among
47 weedy species in which toxic concentrations of nitrates have been

measured.

The reduction of leaf surface in most species presumably is an adapta-

tion to the xeric or exposed habitats occupied by the members of the

Stebbins allied Lygodestnia with ten genera (all North American ex-

cept Thatnnoseris Philippi, an endemic of San Felix and San Ambrosio

islands off the coast of Chile) in the subtribe Stephanomeriinae, noting

that Stephanomeria, Lygodestnia, Chaetadelpha, Rafinesquia, and Thatn-

noseris constitute one of two groups of genera within the subtribe. Jef-

frey indicated similar relationships but removed Thatnnoseris to a com-

pletely different alliance. Among these genera Lygodestnia apparently

is distinctive in its unusually elongate style branches and echinolophate

pollen. It appears to be most closely related to Stephanomeria, which was

united with it by Shinners, who thought that the single distinguishing

character (a capillary pappus in Lygodestnia, a plumose one in Stephan-

omeria) was not sufficient for maintaining them as separate genera.

Stebbins maintained, however, that the two are "no closer to each other



1973] VUILLEUMIER, GENERA OF LACTUCEAE 59

in the sum total of their habital and floral characteristics than are many
other pairs of generally recognized genera of the Cichorieae [Lactuceae]

.

In addition to the pappus, differences exist between most species of the

two genera with respect to the character of the pollen grains, the length

of the style branches, and the size and shape of the achenes." Tomb
(1970b) has recently followed the same course, noting that Lygodesmia
and Stephanomeria differ in base chromosome numbers (x = 9 vs. 8),

pollen grains (echinolophate vs. echinate), achenes, and cotyledon

morphology.

Under tribal references see Jeffrey, Ledin, and Stebbins.
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Sida 3: 530-532. 1970b. \L. arizonica, sp. nov., In = 18; L. dianthopsis

(Eaton) Tomb, comb, nov.; S. spinosa (Nutt.) Tomb, comb. nov. (L.
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•. Populational karyotype analysis in the Lygodesmia texana complex

(Compositae, Cichorieae). (Abstr.) Am. Jour. Bot. 57: 748. 1970c. [Karyo-

type analysis is the most reliable method for documenting hybrids between

L. texana and L. ramosissima, both of which have 9 pairs of chromosomes.]

. Re-establishment of the genus Prenanthella Rydb. (Compositae: Ci-

chorieae). Brittonia 24: 223-228. 1972. [P. exigua (Gray) Rydb. (Lygo-
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Subtribe Scorzonerinae Dumortier, Fl. Belg. Prodr. 1827, "Scorzonereae.''

5. Tragopogon Linnaeus, Sp. PI. 2: 789. 1753; Gen. PI. ed. 5. 346. 1754.

Coarse biennial or perennial caulescent herbs with alternate, linear-

lanceolate, leaves. Heads solitary at the ends of long stiff, erect peduncles.

Involucre of one series of stiff, lanceolate bracts; receptacle flat or slight-

ly convex, foveolate, with small scarious rims around the foveolae. Co-

rolla purple or yellow, usually conspicuous, but sometimes hidden within

the capitulum. Anthers sagittate or auriculate at base. Style branches

thin, terete. Achenes slender, 5-10-ribbed, long beaked (sometimes the

outer series short beaked), the surafce rugose or muricate [hispid]
;
pappus

of numerous plumose bristles borne on a disc, the outer series sometimes

expanded at the base. Lectotype species: T. pratensis L.; see Britton &
Brown, Illus. Fl. No. U.S. ed. 2. 3: 313. 1913. (Name from Greek tragos,

goat, and pogon, beard, referring to the appearance of the pappus.) —
Goat's beard.

A genus of 40-50 species indigenous to Europe, Africa, and temperate

Asia. Three species are widely naturalized in North America. The three

are quite distinct in their morphology, differing in habit; color, shape,

crisping and curling of the leaves; color, number and shape of the in-

volucral bracts; number of flowers in a head; relative lengths of the

involucral bracts and corolla limb (ligule) ; shape and relative length

of the beak and body of the fruit; and color of the fruit and pappus
(Ownbey).

Tragopogon porrifolius L., salsify, oyster plant, In — 12, characterized

by pale to deep violet corollas shorter than the bracts (these usually 8),

strongly inflated peduncles, and a brownish pappus, is widely escaped

from cultivation and is naturalized from Maine to the Pacific coast,

south to New Mexico and Georgia. Tragopogon pratensis L., In — 24,

has chrome-yellow corollas, those of the outer ones equalling the 8 (-13)

involucral bracts, leaves with crisped margins and recurved tips, peduncles

that are scarcely inflated even in fruit, and a whitish pappus. It has been

recorded as far west as Idaho and southward to Tennessee and Arizona.

Tragopogon dubius Scop, (including T. major Jacq.), 2n = 12, with pale

lemon-yellow corollas all shorter than the bracts, strongly inflated pedun-

cles, usually 13 bracts and over 100 flowers in each head, and a whitish

pappus, occurs transcontinental^ and extends southward to North Caro-

lina, Tennessee, and New Mexico.

Natural hybrids between all three species have been found in both

Europe and North America. The first recorded artificial hybrid was pro-

duced by Linnaeus between T. pratensis and T. porrifolius. Ownbey has

demonstrated that two new species of Tragopogon have arisen by hybrid-

ization followed by doubling of the chromosome number and has provided

not only the best-documented examples of this type of speciation within

recent time, but has found evidence for polytopic origin of at least one

species. The F t diploid hybrids are frequently encountered but are usu-

ally highly sterile; the morphology of the hybrids differs depending upon
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which species is the carpellate parent. Doubling of the c

ber simultaneously restores fertility and isolates the amphiploid repro-

ductively from its diploid parents. Tragopogon miscellus Ownbey, In =
24, the amphiploid (amphidiploid, allotetraploid ) of T. dubius X T.
pratensis, was described from two colonies about a mile apart near Moscow,
Idaho; and T. mirus Ownbey, 2n = 24, the amphiploid of T. dubius X
T. porrijolius, was described from a colony in Pullman, Washington, and
one at Palouse, about IS miles away, the two apparently having originated

independently. Both amphiploids are easily recognized by their "gigas"

features. They "differ in none of their characters from the corresponding

diploid hybrids, but they are much larger in every way. The stems and
leaves are thicker, coarser, more massive and succulent. The heads are

larger both in flower and in fruit, and the fruits larger and thicker. The
mean volume of the spherical pollen grains is almost precisely the sum
of the mean volumes of those of the parental species. The fertility aver-

ages between 52 and 66 per cent, although there is wide variation in indi-

vidual plants beyond these limits. In all four colonies, the amphiploids

occurred with both the parental species, and the diploid ¥ l hybrid. In

one patch, three species, three Fi hybrids and one amphiploid species

grew together" (Ownbey, 1950, p. 493). Recent studies of the flavonoid

chemistry have further confirmed the amphiploid origin of both new
species (Brehm & Ownbey). Brown & Schaack have recently found T.

miscellus and T. mirus growing with the three parental species at Flag-

staff, Coconino County, Arizona. These occurrences presumably repre-

sent further examples of the polytopic origin of the two amphiploid spe-

The effects of light on germination of the dimorphic achenes of Trago-

pogon dubius and T. porrijolius have been investigated by Heilpern, who
found that the outer, strongly curved, darker colored achenes germinate

much faster in light, and slightly faster in darkness, than the inner,

straight, paler achenes. Allard found that T. dubius seems to require

long days for good growth and the initiation of flowering. Optimum repro-

duction occurs between 40° and 50° N. latitude, and Allard concluded

that the southern distributional limit of the species would coincide with

the latitude at which the day length is always too short to allow flowering.

In addition to the amphiploids, thirteen diploid species in the genus

have been investigated cytologically. In eleven In = 12, in one 2n =
12 or 14, and in one In = 14.

The cultivated salsify, Tragopogon porrijolius, is also called oyster plant

because its carrot-shaped taproot (prepared in numerous ways like po-

tato) is said to have a taste similar to that of oysters. In Europe, the

shoots are sometimes eaten like asparagus, the leaves as salad greens, and

the root is occasionally dried and ground as a substitute for chicory for

blending with coffee. Extracts from the roots are used locally as a diuretic.

Both Stebbins and Jeffrey are in agreement that Tragopogon is allied

to Scorzonera and Tourneuxia, but Stebbins treats the three as constituting

a subtribe, Scorzonerinae, while in Jeffrey's classification they comprise

the Scorzonera-subgroup of his Hypochoeris-group.
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1753, "Hypochaeris"; Gen.

Annual or perennial herbs with scapose or paniculate flowering stems.

Leaves basal, sometimes also alternate up the stem, oblanceolate in out-

line, entire or toothed [pinnatifid]. Involucre composed of several series

of imbricate bracts with scarious margins and increasing in size toward

the inside, the outer surface glabrous, lanate, or strigose; receptacle flat,

with a scarious scale subtending each floret; both bracts and scales en-

larging in fruit. Corolla yellow [white, or orange], sometimes with a tuft

of hairs at the outside of the throat. Anthers sagittate at base. Style with

a glandular base and thin, terete branches. Achenes glabrous, 10-ribbed

6 In Species Plantarum Linnaeus used the spelling Hypochaeris, but in Genera
Plantarum, ed. 5, he used Hypochaeris. In the preponderance of his later work he
used the spelling with ae, rather than oe (as did his contemporaries), but he was incon-

sistent. In accordance with regulation 2 of Article 74 of the International Code of

Botanical Nomenclature, 1972, the spelling with oe, which is more correct philologi-

cally, is used here. Most recent authors have also used this spelling.
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and upwardly scabrous on the ribs, either monomorphic and beaked, or

dimorphic, with the outermost achenes beakless, the inner ones beaked;
pappus in one or two series, setose and/or plumose, white or tawny.
Lectotype species: H. glabra L.; see Bentham & Hooker, Gen. PI. 2:

520. 1873, who treated this species as the only member of sect. Euphy-
pochoeris; see also Britton & Brown, Illus. Fl. No. U.S. ed. 2. 3: 309.

1913. (Name from Greek hypochoiris, used by Dioscorides for some
plant, and also mentioned by Pliny as hypochoeris, the name perhaps de-

rived from hypo, for, and choiros, pig, these animals being fond of its

roots.)

—

Cat's ears.

A genus containing about 50 (Stebbins, et al.) to 100 (Cabrera) species

in five or six sections (Hoffmann; Stebbins, et al.) with an unusual pat-

tern of distribution. Most of the species are indigenous to extra-tropical

South America, but about ten are European, and one is indigenous to

Asia. Two European and two South American species are naturalized in

North America; all four occur in the southeastern United States.

Both naturalized species of sect. Hypochoeris, characterized by a pap-

pus of an outer series of short bristles and an inner of much longer plu-

mose ones, occur in the Southeast. Hypochoeris glabra, In — 10, an an-

nual, has been collected in scattered localities in the northeastern United

States and is more extensively naturalized southward to Florida and Ala-

bama, as well as in western North America from British Columbia to

California. The perennial Hypochoeris radicata L., In = 8, is widely

naturalized from Newfoundland to Ontario, south to Missouri, Louisiana,

Alabama, Georgia, and South Carolina, and from California to British

Columbia. The two are easily distinguished by the uniformly beaked

achenes of H. radicata versus the dimorphic ones of H. glabra. In the

latter the outermost achenes are truncate (beakless) and have a pappus

composed of short barbellate outer bristles and an inner series of much
longer ones that are densely plumose in the lower third and remotely

plumose and barbellate above, while all of the inner achenes are long

beaked and with a pappus of shorter outer setose and barbellate series

and an inner plumose and barbellate one. Almost completely sterile

hybrids between the two species have been reported from Europe, but

the cytology of these does not seem to have been investigated.

Section Achyrophorus DC. in Lam. & DC, in which the pappus is

composed entirely of plumose bristles, is represented in our area by the

South American Hypochoeris Tweedii Hooker & Am. (H. brasiliensis

(Less.) Griseb. var. Tweedii (Hooker & Am.) Baker), In = 8, and by

H. microcephala (Schultz Bip.) Cabrera var. albiflora (O. Kuntze) Ca-

brera, 2» = 8, which is spreading rapidly in southeastern Texas (fide

Tomb) and has been collected at Lake Charles in southwestern Louisiana

(Thieret). Hypochoeris Tweedii, indigenous to Uruguay and northeastern

Argentina but now distributed in disturbed habitats primarily on the

Coastal Plain from North Carolina to Florida and Alabama, has been

reported as both H. brasiliensis, with which it is perhaps conspecific (al-
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though it is maintained as a distinct species by Cabrera), and H. elata

(Wedd.) Griseb., a plant of the Andes at altitudes above 3500 meters.

The campanulate involucre of H. Tweedii, 12-15 mm. tall by 6-8 mm. in

diameter at anthesis with the exterior bracts linear, obtuse, and hispid,

is characteristic. The involucre of H. brasiliensis differs in its linear,

slightly obtuse and lightly lanuginose, exterior bracts. Hypochoeris micro-

cephala var. albifiora, indigenous to Brazil, Uruguay, and northeastern

Argentina, has white flowers and a narrowly cylindric involucre 10 mm.
tall by 3-4 mm. in diameter at anthesis, with the outer bracts either

glabrous or laxly lanuginose (Cabrera).

The flowers of Hypochoeris radicata are visited by a variety of insects,

including bees, butterflies, flies, and small beetles, but can also be self-

pollinated in at least three ways (Hagerup). The diurnal opening and

closing of the head in response to light brings stigmas into contact with

pollen on adjacent flowers ; or self-pollination can occur through the agency

of rain, the corollas of this species having on the outside of the throat

a tuft of hairs that with those of the other flowers prevents water from

penetrating between the flowers and traps water on the open head in a

sort of pool on which the pollen can float into contact with the stigmas ; or

pollen can be carried from one flower to another by the movements of

tiny insects of the genus Thrips that live in the flower heads, eating pollen

and nectar and laying their eggs on the tips of the receptacular scales.

Diploid chromosome numbers reported for the genus are 6, 8, 10, 12, and
16. Stebbins has postulated that the base number of the Old World
species, which he considers to be the most primitive, is five, but the wide

variation in the genus is perhaps indicative that more than one base

number is involved.

Hypochoeris is evidently related to Leontodon (q.v.) from which it

differs conspicuously in the presence of bractlike receptacular scales. It

is odd that both genera have species with dimorphic achenes.

The achenes of some European species are dried and extracted like

those of Arnica for medicinal use (Fournier). The leaves are also eaten

as a salad or cooked greens similar to those of Taraxacum, and Hooker
& Arnott noted in the original description of Hypochoeris Tweedii that

in Buenos Aires ". . . it is frequently employed as Endive."

References:
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7. Leontodon Linnaeus, Sp. PL 2: 798. 1753; Gen. PI. ed. 5. 349. 1754,

Perennial for annual] scapose [or subscapose] herbs with simple for

sparingly branched] flowering stems. Basal rosette of lanceolate to lyrate,

dentate, parted for entire] leaves with forked or simple hairs |or glabrous].

Heads solitary, terminating naked scapes [or scapes bracteate, sparingly

branched, each branch with a solitary head]. Involucre of an inner series

of slightly imbricate lanceolate glabrous or pubescent bracts and an

outer series of much shorter bracts; receptacle flat, naked, pitted, the

pits often with toothed or ciliate margins. Corolla yellow. Anthers with

sagittate, auriculate, or setose basal appendages; pollen spherical, spiny.

Style branches thin, terete. Achenes ± cylindrical, the outermost truncate,

beakless with a cuplike pappus of short scarious scales, the inner beakless

or short beaked with a pappus of 2 rows of bristles, the inner plumose

with dilated bases, the outer much shorter, simple and scabrid
[
or achenes

all similar, beaked or beakless, with a pappus of two rows of hairs (plu-

mose and simple) or with only a single row of plumose hairs dilated at

base]. (Virea Adanson.) Lectotype species: L. hispidus L., typus cons.

(Name from Greek, leon, lion, and odous, odontos, tooth, from the coarsely

toothed leaves.) — Hawkbit.

A genus of 40 or fewer species in eight or nine sections native to Europe,

Asia, northern Africa, and the Azores; three species adventive in North

America, one of these sporadic in the southeastern United States.

The European Leontodon taraxacoides (Vill.) Merat (L. nudicaulis

auct., L. nudicaulis subsp. taraxacoides (Vill.) Schinz & Thell., L. Leys-

seri (Wallr.) G. Beck, L. nudicaulis f. Leysseri (Wallr.) Ascherson &

Graebner), 2w = 8, of sect. Thrincia (Roth) Dumort., characterized

by dimorphic achenes, the outermost beakless and curved, with a cuplike

crown of short scales, the inner more or less beaked with a pappus of long

plumose hairs and of shorter scabrid bristles, has been collected in our

region in at least North Carolina and Alabama. It is of more frequent
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occurrence in the Northeast (Massachusetts, Rhode Island, Connecticut,

and New York) and has also been found in at least Pennsylvania, the

District of Columbia, Illinois, and Texas, and from California northward

to British Columbia, mostly near the coast. Its perennial habit (from a

short, erect rootstock), leaves (at least beneath) with multicellular hairs

bifurcate at the tip, bractless unbranched scapes, yellow flowers (the outer-

most gray-violet beneath), and dimorphic achenes are characteristic.

Leontodon autumnalis L., 2n = 12, 24, of sect. Oporinia (D. Don)

W. D. Koch (all achenes similar, with a pappus of a single whorl of plu-

mose hairs dilated at the base, and leaves with simple unforked hairs or

glabrous), is widely naturalized to the north of our area in disturbed

soils in Atlantic North America from Greenland and Newfoundland, south

to Pennsylvania, and sporadically inland to Michigan, and in western

North America from California to British Columbia. The pappus and the

scaly-bracteate scapes are characteristic. Leontodon hispidus L. var.

glabratus (W. D. Koch) Bischoff (L. hastilis L.), In = 14, of sect.

Leontodon (all achenes similar, with a pappus of outer short, simple,

scabrid bristles and inner, much longer plumose ones, and leaves [when

pubescent] with hairs bifurcate at the tip), has been collected locally in

Connecticut. Most of the range given for this plant and for L. hastilis

var. vulgaris W. D. Koch (L. hispidus var. hispidus) in current manuals
is based on misidentified specimens of L. taraxacoides. The rather large

heads on ebracteate, unbranched scapes and the monomorphic achenes with

a double pappus are characteristic. Only the glabrous form seems to be
adventive in North America.

Chromosome numbers of In = 8, 10, 12, 14, and 24 have been reported

for species of Leontodon. Hybrids between various European taxa have
been reported, but only that between L. taraxacoides (L. Leysseri), In —
8, and L. hispidus, In = 14, appears to have been studied cytologically.

Six of the chromosomes of both parental taxa bear satellites, and four

of the six have subterminal centromeres, while the remaining two have
median centromeres. The hybrid {In - 11) has, however, only four

satellited chromosomes, all with subterminal centromeres, the two with

median centromeres apparently having lost their satellites (Elliot).

Bergman found that in Leontodon hispidus the Polygonum-type embryo
sac occurred in half of the ovaries examined, while the others had the

Adoxa-type. He also found that somatic apospory occurred in some florets,

and a statistical analysis of its occurrence indicated that it is a recessive

genetically controlled character.

Studies by H. Becker (reported in Hegi) showed a difference in germina-

tion behavior between the inner and outer achenes of Leontodon taraxa-

coides. The inner ones will germinate in either light or dark, but the cir-

cumferential ones will germinate only if exposed to light.

Leontodon has been confused nomenclaturally with Taraxacum Wig-
gers, nom. cons., and Leontodon Taraxacum L., the lectotype effectively

chosen by Adanson (1763), who removed all other species to a new genus,

Virea, is Taraxacum officinale Wiggers, the type of the name Taraxacum.
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Leontodon consequently has been conserved (provisionally; cf. ICBN.
1972) with a different type, L. hispidus, as suggested by Hitchcock &
Green, to avoid the necessity of taking up Virea for all the species now
known as Leontodon. (See Vuilleumier for discussion.)

Bentham (1873) suggested that Leontodon is related to Taraxacum
and to Hypochoeris, but in Bentham & Hooker (1873) only the rela-

tionship to the latter is noted, although Taraxacum is placed in the same
subtribe (Hypochoeridinae) with the two. Stebbins placed Leontodon
in the subtribe Leontodontinae ( = Hypochoeridinae) and Taraxacum in

the Crepidinae, and Jeffrey suggested similar affinities for the two gen-

The genus has no economic importance, except for a few species that
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8. Picris Linnaeus, Sp. PI. 2: 792. 1753; Gen. PI. ed. 5. 347. 1754.

Branched, perennial, hispid herbs with oblanceolate to spathulate basal

(sometimes called cauline) leaves with entire, sinuate-dentate [or pin-

nately parted margins]. Heads long-pedunculate, arranged in a corymbose,

determinate inflorescence. Involucre often swollen at base (especially

after anthesis), composed of inner, imbricate, lanceolate bracts and sev-

eral outer series progressively decreasing in size [or with a sharply dis-
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tinct outer series of relatively large foliaceous bracts] ; receptacle flat,

naked or fimbrillate. Corolla yellow. Anthers with sagittate bases of

acute auricles. Style branches thin. Achenes subterete or angled, fre-

quently curved, 5-10-ribbed, all similar [or outermost distinct in some

species], constricted at apex [or beaked], horizontally rugose, glabrous;

pappus plumose, deciduous [with the beak]. Lectotype species: P.

hieracioides L. ; typified by the removal of two of the four original species

to Helminthia Juss. and of the third to Hieracium. (Name from Greek,

pieros, bitter, in reference to the taste of the plant).— Ox-tongue, bit-

A genus of perhaps 35 (probably fewer) species indigenous to the Old

World and assigned (on the basis of characters of the involucral bracts

and achenes) to four sections (Hoffmann). Picris hieracioides, 2n = 10,

of sect. Picris, and P. echioides L., In = 10, of sect. Helminthia (Juss.)

Hoffm., are adventive in northeastern North America, but only the former

has been reported from our area, where it occurs in western North Caro-

lina (cf. Ahles et al.). Picris hieracioides has leaves with stiff, pointed hairs

and some hairs that are bifurcate at the tip with the divisions recurved,

stems with similar bifurcate hairs, and the involucral bracts (the outer

progressively smaller) pubescent and with bifurcate hairs. The achenes

are beakless, and the pappus is deciduous. In P. echioides the pubescence

includes hairs that are 3- or 4-furcate at the tip, with the divisions re-

curved in the manner of a grappling hook; the outermost involucral

bracts are large and spiny; and the achenes are slender beaked. It has

been recorded from scattered localities from eastern Canada south to the

latitude of the District of Columbia.

Chromosome numbers of 2« = 10 have been reported in all nine of the

species of Picris that have been investigated, but P. Sprengeriana Poiret

has been reported as having both 2n = 10 and 2« = 8. Bergman noted

the occurrence of a few rare cases of ameiotic apospory that led to sterile

embryo sacs in P. hieracioides.

Stebbins assigned Picris to subtribe Leontodontinae (properly Hypo-

choeridinae when used in his sense), along with Hypochoeris, Leontodon,

Urospermutn, Hedypnois, Garhadiolus, and Rhagadiolus; and Jeffrey re-

tained the same alignment of genera in the Hypochoeris-series, of his

Hypochoeris-subgroup, Hypochoeris-group.
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Subtribe Crepidinae Dumortier, Fl. Belg. Prodr. 74. 1827, "Crepideae."

9. Sonchus Linnaeus, Sp. PL 2: 793. 1753; Gen. PI. ed. 5. 347. 1754.

Robust annual or perennial herbs with caulescent, branching, striate,

often pubescent flowering stems arising from a taproot or creeping rhizome.

Basal leaves absent or in a rosette; if present, lanceolate, spathulate, run-

cinate, or lyrate, serrate, dentate, or parted. Stem leaves similar, becom-

ing more lanceolate and smaller up the stem, clasping, with acute or

rounded auricles. Inflorescence a panicle of few to numerous heads. In-

volucre of several series of bracts; the inner lanceolate, subequal, slightly

imbricate, sometimes marginally scarious, glabrous or pubescent; the outer

much smaller, ovate; receptacle flat or concave, naked, becoming convex

when the achenes are shed. Corolla yellow. Anthers sagittate at the base;

pollen spherical, tricolporate, the surface with 15-20 lacunae surrounded

by ridges surmounted by elaborate spines. Style branches thin, terete.

Achenes monomorphic [dimorphic in some], flattened, narrowed at both

ends, striated, sometimes rugose; pappus capillary, often composed of

hairs and bristles (sensu Boulos), abundant, soft, white. Lectotype
species: S. oleraceus L.; see Britton & Brown, Illus. Fl. No. U.S. ed. 2.

3: 306. 1913. (Name from Greek, sonchos, a name used by Dioscorides,

Theophrastes, and Pliny for a prickly plant.) — Sow-thistle.

A genus of some 70 species in three subgenera (Boulos) and indigenous

to Europe, Asia, and northern Africa. The most primitive subgenus, Ori-

gosonchus Boulos, found in tropical West Africa, is comprised of peren-

nial species with few-headed inflorescences. Subgenus Dendrosonchus
Webb ex Schultz Bip. is composed of a group of shrubby species with

umbellate or cymose arrangements of heads. The woody habit of this

subgenus is correlated with its adaptation to island life (see Carlquist,

1965, Chapter 8). Although a few of its species occur on the African

mainland, the majority are restricted to Madeira and the Canary and

Cape Verde islands. The most advanced subgenus, Sonchus, is possibly

derived from members of subg. Dendrosonchus (cf. Boulos), although

many species have become annuals. The morphology of the species of

subg. Sonchus is variable, and numerous species, three of which are

naturalized in the southeastern United States, have become cosmopolitan

weeds.

Sonchus oleraceus L., sow-thistle, In = 16, 32, is easily recognized by

its annual habit (taproot), pinnately parted lyrate leaves with an ar-

row-shaped terminal segment, stem leaves with pointed auricles, and

rugose achenes. This weedy plant now occurs across southern Canada,

throughout the United States and in Mexico, the West Indies, and extra-

tropical South America, as well as Australia.

Also naturalized all across the United States and southern Canada, in

the West Indies, and in parts of South America, Sonchus asper (L.) Hill,

In = 18, is distinguished from the preceding species by its perennial

habit, stiff, prickly leaves (more dentate than parted), round stem-leaf

auricles, and smooth achenes. The third adventive species, the perennial

sow-thistle, 5. arvensis L. (including S. arvensis var. glabrescens Guenth.,
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Grab. & Wimm. and S. uliginosus Bieb.), In = 18, 36, 45, 54, and 64, is

primarily a species of the northeastern United States and adjacent Can-

ada, but has now been reported in North Carolina. This is actually a

polyploid complex involving S. arvensis, In — 54 and 5. uliginosus, In =
36. Boulos considers all of the morphological and chromosomal forms of

this complex to belong to one biological species. There are innumerable

intermediate specimens resulting from back-crossing, and there is a com-

plete range of chromosome numbers from 2« = 36 to 64 that would be

impossible to assign to a given segregate taxon if it were recognized.

Natural hybridization, apparently without backcrossing and intro-

gression, was reported between Sonchus oleraceus and 5. asper by Barber.

Recently, however, Hsieh et al. made all possible crosses between S. olera-

ceus {In = 36), S. arvensis (2n = 36), and S. asper (2w = 18).

Crosses between 5. arvensis and S. asper produced pollen-sterile hybrids

that had only partial meiotic pairing in the microsporocytes. The Fi hy-

brids resulting from crosses between S. oleraceus and either S. arvensis

or S. asper were also pollen-sterile, but, in addition, showed no pairing

between parental chromosome complements during meiosis. During normal

meiosis of the tetraploid S. arvensis and the diploid S. asper, bivalents

were uniformly formed. In contrast, meiotic cells of the tetraploid S.

oleraceus normally exhibited both bivalent and tetravalent pairing. Hsieh

et al., in contrast to Stebbins et al., concluded that 5. arvensis is an amphi-

ploid with one chromosome complement from 5. asper and that the race

of S. oleraceus studied is an autotetraploid.

Although Bentham considered Sonchus closely related to Lactuca L.,

Babcock et al., Stebbins, and Boulos all thought that it must be most

closely allied to, and perhaps derived from, Launaea Cass., a genus of trop-

ical Africa, Asia, and America. Recent pollen studies by Saad have rein-

forced this idea and have tended to confirm the subgeneric groupings out-

lined by Boulos. Jeffrey, in contrast, separates Sonchus, Dendroseris (sensu

lato), and Thamnoseris as the Sonchus-group (subtribe?), while Launaea,

Aethtorrhiza, and Reichardia constitute the Launaea-series, Crepis-sub-

group, Cichorium-group.

Chromosome studies of other species in the genus have yielded num-
bers of In = 14, 16, 32, 36, 45, 54, and 64.

The genus has no particular economic importance except as an annoy-

ing weed. In Eurasia Sonchus has been used locally as a medicinal plant,

the juice being drunk to counteract asthma and stomach ulcers, and ap-

plied externally for the relief of earaches. In Asia proper, the sweetened

juice of some species is considered to have a laxative effect (cf. Fournier).

Under tribal references see Bentham & Hooker, Bobrov & Tsvelev, Bol-

khovskikh et al., Fournier, Hegi, Hoffmann, Jeffrey, Ledin, Rickett,

Stebbins, and Wodehouse.
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I. Sonchus asper (L.) Hill and Sonchus oleraceus L. Acta Biol. Cracov.
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10. Launaea Cassini, Diet. Sci. Nat. 15: 321. 1822.

Perennial [annual], glabrous herbs with a basal rosette and alternate,

smaller stem leaves. Leaves pandurate [obovate to lanceolate], coarsely

toothed [serrate to more or less entire]. Inflorescence a panicle of nu-

merous [few] heads. Involucre composed of a few series of unequal,

scarious [broadly scarious], lanceolate [ovate] bracts; receptacle flat,

naked. Florets perfect. Corolla pale yellow. Anthers sagittate at the base.

Style branches thin, short. Achenes dimorphic [monomorphic, poly-

morphic], the outer slightly flattened, with equal muricate ribs; the inner

terete, glabrous, lightly but equally ribbed [if monomorphic, all slightly

muricate, if polymorphic, gradually changing from one type to the other],

beakless [or with a very short, stout beak]
;
pappus capillary, composed

of thin, straight bristles and finer, downy, almost woolly hairs [only

straight bristles with or without an outer ring of very short ones], co-

pious, white. (Including Brachyramphus DC. and Microrhynchus Less.)

Type species: L. bellidijolia Cass. (Named after French author Jean

Claude Mien Mordant de Launay, d. 1816, librarian of the Jardin des

Plantes, Paris, and a founder of Herbier Generate de VAmateur, known
for his popular writings on gardening and amateur botany.)

A genus of about 30 species in five sections (fide Hoffmann) distributed

in Africa, Europe, Asia, southern North America, and the West Indies.

Unfortunately, there has not been any modern published revision of

Launaea, and the generic boundaries between it, Lactuca, and Sonchus

remain obscure. This uncertainty of generic limits has caused our species,

Launaea intybacea (Jacq.) Beauverd to be placed variously in Lactuca
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(L. intybacea Jacq.), by Bentham & Hooker, by Adams in the Flora of

West Tropical Africa (1963) and by Long & Lakela; in Launaea, by

Hoffmann, by Jeffrey, and by Adams in The Flowering Plants of Jamaica;

or in the segregate genus Brachyrhamphus (B. intybaceus (Jacq.) DC),
by De Candolle and Small. This species is native to the West Indies, but

is now found in rocky areas and waste places in Mexico, northern South

America, Florida, the Greater and Lesser Antilles, and subtropical Africa

and India. It is the only species of Launaea indigenous to the New
World. Despite a seemingly erratic geographical distribution, there is no

doubt that L. intybacea is distinct from both the North American species

of Lactuca (sect. Mulgedium) and the Old World species. It is easily

recognized by the basal rosette of large yellow-green leaves and the much-

branched inflorescence with pale-yellow-flowered heads.

Most of the species of Lactuca have beaked achenes, and all members

have a monomorphic pappus and achenes. All members of Launaea have

beakless achenes that are dimorphic or polymorphic (cf Boulos) and a

dimorphic pappus. The presence of soft, white, down-like hairs among
the straighter setae of the pappus and the difference between the outer

and inner achenes readily distinguishes L. intybacea from all of our

species of Lactuca and Sonchus. However, many species of Sonchus, like

those of Launaea have dimorphic achenes and pappus, but the achenes of

Sonchus are not so markedly dimorphic as those of Launaea. The most

significant difference between these two genera, in Boulos's opinion, is

the amount of fertility displayed by the achenial types within a capitulum.

In species of Sonchus, all achenes are fertile but in Launaea, only one

morphological type is fertile. Boulos, however, did not give any criterion

for his assertion that achenes were fertile or nonfertile.

Babcock & Stebbins, Stebbins, and Boulos have all postulated that Son-

chus was derived either from Launaea or from Launaea-\ike ancestors.

This hypothesis is based on the observation that many features of Launaea,

such as columnar achenes and the involucral bracts of varying sizes, are

found in the most primitive species of Sonchus. Jeffrey, however, postulates

quite different relationships (cf. Sonchus).

Although the chromosome number of Launaea intybacea has not been

determined, numbers of 2n = 14, 16, and 18 have been reported for species

of the genus. The same numbers, plus higher ploidy levels of In = 36, 45,

54, 60 and 64, have been found in Sonchus, further suggesting that it was

derived from a Launaea-\ike stock.

The genus has no economic importance.
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11. Hieracium Linnaeus, Sp. PI. 2: 799. 1753; Gen. PI. ed. 5. 350.

1754.

Perennial scapose or caulescent herbs, usually with a conspicuous indu-

ment (rarely glabrous). Leaves in a basal rosette and/or cauline, lanceo-

late, oblanceolate, entire, or dentate. Heads borne singly or in a panicle

or cyme. Involucre of several (to two) series of herbaceous, imbricate

bracts increasing in size toward the interior, often pilose with black hairs

on the outer surface; receptacle flat to slightly convex, alveolate with

membranaceous or ciliate margins, or naked. Corolla [sometimes sub-

tubular] yellow, gold, or rarely orange-red in color, often with a tuft of

hairs at the throat. Anthers with short sagittate auricles. Style branches

thin, terete. Achenes terete, 4-10-ribbed, truncate at the apex, glabrous;

pappus of simple setose bristles, white or brown. Lectotype species: H.

murorum L.; see Britton & Brown, Illus. Fl. No. U.S. ed. 2. 3: 328. 1913.

(Name from Greek hierax, hawk, because the Greeks believed that a sim-

ilar plant, probably a species of Crepis [according to Zahn], was eaten

by hawks to improve their eyesight.) —Hawk-weed.

A cosmopolitan genus of between 150 (Bentham & Hooker) and 450

(Zahn) species which are usually arranged in four subgenera, each with

numerous sections. The presence of recognizable apomictic populations

has led to excessive splitting of species and elaboration of formally de-

scribed taxa. Fortunately, the indigenous North American taxa appear to

be sexually reproducing and have been more conservatively treated. Seven

native species of subg. Stenotheca (Monn.) Torrey & Gray, and at least

four introduced species of subg. Pilosella (Schultz Bip.) Torrey & Gray

occur in the southeastern United States.

The indigenous subg. Stenotheca includes nonstoloniferous species

with biseriate involucres and achenes with a smooth ring at the apex.

Several species of this section hybridize in overlapping parts of their

ranges. Hieracium paniculatum L., In = 18, with its large, open

panicles of heads frequents deciduous woodlands from Nova Scotia and

southern Quebec to Michigan, south to Georgia and Alabama. It hybrid-

izes with H. scabrum Michx.. In = 18. a morphologically similar plant

with stiff, corymbose inflorescences of flower heads. The two are sympatric



74 JOURNAL OF THE ARNOLD ARBORETUM [vol. 54

over the entire range of H. paniculatum, but H. scabrum occurs farther

westward to Oklahoma. Hieracium Trailii Greene (H. Greenii Porter &
Britton), an inland species distributed from the mountains of Pennsyl-

vania south through Georgia and Alabama, may also hybridize with H.

scabrum in West Virginia (cf. Myers).

Several species included by Small in his Manual of the Southeastern

Flora are now considered either to be conspecific with Hieracium venosum

L., In = 18, or to be hybrids between this and related taxa. According

to Gleason & Cronquist, H. marianum Willd. (H. argyraeum Small) is

either a variant of H. venosum or a hybrid between it and either H. sca-

brum or H. Gronovii L. Plants formerly known as H. Scribneri Small are

probably hybrids between H. venosum and H. paniculatum. If H. venosum

is circumscribed in its broadest sense, it can be characterized by the con-

spicuously maroon-outlined veins on the rosette of basal leaves. The
species occurs in acid soils in open woods and clearings from southern

Maine to southern Ontario south to Florida and Louisiana.

Hieracium Gronovii, also a plant of dry, open woods from Massachu-

setts to Michigan, south to Florida and Texas, is distinguished by its

dense pubescence of trichomes less than 1 cm. in length. Hieracium

longipilum Torrey is very similar, but has hairs 1-2 cm. long, and is mid-

western in distribution, with a range extending from southwestern Ontario

and Michigan, west to Minnesota and Nebraska, and south to Kansas,

Louisiana, and eastern Texas. Heracium megacephalon Nash, our only

species with a white pappus, is endemic to the southeastern pinelands of

South Carolina, Georgia, and Tennessee.

At least four European species of subg. Pilosella, characterized by

the presence of lateral stolons, an involucre of several series of bracts,

and a dentate ring at the apex of the achene are established in our area.

Hieracacium Pilosella L., In = 36, 39, 45, 54, 63, a low plant with soli-

tary yellow-flowered heads, now occurs in dry areas from Newfoundland

to Quebec, to Oregon, and southeastward to North Carolina. The most

easily recognized species of the subgenus, H. aurantiacum L., 2n = 30,

45, has brilliant red-orange florets. Introduced as an ornamental garden

plant, it has become a common, and often pernicious, weed in pastures,

open woods, and along roadsides from Newfoundland to Ontario, south

to Ohio and in the mountains to North Carolina. Two other introduced

species, the yellow-flowered H. pratense Tausch., 2n = 36, and H. floren-

tinum All., In = 36, 45, are very similar morphologically, generally hav-

ing been distinguished by the pubescent leaf surface of H. pratense, and

the glabrous one of H. florentinum. Myers recently has suggested from

studies in the United States that either the two are the extremes of

one polymorphic species or that extensive hybridization has occurred be-

tween them. Hieracium pratense frequents dry, disturbed soils across

southern Canada and the United States from Michigan southeast to

Georgia, while H. florentinum prefers calcareous areas from Newfound-

land to Quebec and south to Wisconsin and North Carolina.

Numerous studies, the earlier ones of which have been excellently
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by Gustafsson (1946, 1947), have been made on the repro-

ductive biology of various species of Hieracium. Later work has been

done by Bergman, Battaglia, and Turresson & Turresson. There is ap-

parently some correlation between the type of reproduction, the chromo-

some number, and the subgenera recognized by Zahn (e.g., asexual re-

production by means of stolons occurs only in species of subg. Pilosella).

In both subg. Pilosella and subg. Hieracium, there is great variation

in chromosome numbers, In - 18, 27, 30, 36, 42, 45, 54, 63, to 90, and

apomixis is found in both these subgenera. The presence of three types

of apomixis is of unusual interest. In the first, diplospory, the megagame-

tophyte is produced from a true megaspore mother cell that undergoes

meiosis. The two nuclei of the first division unite to form a restitution

nucleus. In plants with a diploid number of 27, the two transient nuclei

have unequal numbers of chromosomes (usually 1 and 26 or 13 and 14).

After the nuclei reunite, the original number of 27 is restored. The sec-

ond type of apomixis is the development of an embryo from a non-

meiotic egg cell, and the third type is apospory, the formation of a

megagametophyte from a somatic cell, in this case a cell from the mega-

sporangium (nucellus). Embryos produced from reduced and nonre-

duced egg cells have been found within the same ovule, but the ameiotic

one usually crushes the former.

In the subg. Stenotheca, regular meiosis and a diploid number of In

= 18 predominates. It should be noted, however, that apomixis found in

other subgenera is facultative, and some outbreeding usually also occurs

(e.g.,Skalinska).

Muller (1969) lists Hieracium as a genus that exhibits autotoxicity.

Plants tend to form "fairy rings" as they grow out from the central area

in which metabolic products presumably accumulate.

Several species of Hieracium are used in Europe as diuretics and

tonics (cf. Fournier). Hieracium Pilosella has been used to combat

Maltese fever because the plants contain umbelliferene, a 7-hydroxycou-

marine, known to have antibiotic properties (see Duquenois et al. and

Haag-Berrurier).

Under tribal references see Bentham & Hooker, Bolkhovskik

Fournier. Gustafsson, Hegi. Hoffmann, Jeffrey, Ledin, Nyg

Rickett; under Leontodon see Turesson.
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Erect caulescent perennial herbs with alternate, petiolate or clasping,

lanceolate, sagittate or cordate, entire, serrate, dentate, or deeply parted

leaves. Inflorescence paniculate or racemose, the heads nodding or, in a

few species, ascending. Involucre narrow, composed of few, tiny exterior

bracts, and long, lanceolate, stiff, scarious inner bracts; receptacle flat,

naked. Corolla white, purple, violet, or ochre. Anthers with acute basal

appendages; pollen echinolophate. Style long with terete branches.

Achenes narrow, oblong, subterete, more or less 4- or 5-angled, inconspicu-

ously ribbed, slightly constricted at the apex; pappus abundant, setose,

brownish, reddish or yellow in color. (Including Nabalus Cass.) Lecto-

type species: P. purpurea L.; see Cassini, Diet. Sci. Nat. Paris 34: 96.

1825. (Name from Greek, prenes, nodding, and anthos, flower.) —
Rattlesnake root.
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A genus of some 25 species native to Europe, eastern Asia and the

Himalayas, and North America, with a single climbing species, P. sub-
peltata Stebbins, in the Virunga Mountains of Central Africa. Species from
the Canary Islands, Java, and Venezuela, have also been referred to this

genus, but all of these apparently belong to other genera (cf. Babcock).
Unfortunately, there is no modern revision of the genus which discusses

its evolutionary history or the relationships of the Old and New World
species. The North American species are being investigated by Milstead,

who recognizes 12 species in the New World. These, and a few species

of northeastern Asia constitute the subg. Nabalus (Cass.) Gray (treated

as the genus Nabalus Cass, in Small's Manual of the Southeastern Flora).

Although primarily of woodlands of the North Temperate Zone, seven

species of this subgenus occur in the southeastern United States. Pre-

nanthes racemosa Michx. and P. Boottii occur to the north of our area,

and P. alata (Hooker) D. Dietr. and P. sagittata (Gray) A. Nelson occur

in northwestern North America.

Our two most distinctive species both have sessile cauline leaves and

racemose inflorescences, but differ in that Prenanthes aspera Michx. (Na-

balus aspera (Michx.) Torrey & Gray), In = 18, has a pubescent in-

florescence with ascending heads, whereas P. autumnalis Walter (P. vir-

gata Michx., Nabalus virgatus (Michx.) DC.) has a glabrous inflorescence

of nodding heads. The former occurs in dry areas from Pennsylvania to

Minnesota and South Dakota, south to Missouri, Arkansas, Kansas, and

Louisiana, and the latter from the pine barrens of New Jersey southward

on the Coastal Plain to Georgia and Florida.

Most of our species are part of a complex, the members of which have

distinctly petiolate, more or less triangular, stem leaves. Prenanthes tri-

foliolata (Cass.) Fern. {Nabalus trijoliolata Cass.), In = 16, around

which these species cluster, has a yellowish pappus, extremely variable

leaves, and, supposedly, a glabrous involucre of deltoid to ovate bracts

as long as the pappus (cf. Cronquist in Gleason, The New Britton &
Brown). The species is distributed across southern Canada from New-

foundland to Quebec, southward in oak and pine woods to Tennessee and

Georgia. Prenanthes Serpentaria Pursh (Nabalus Serpentaria (Pursh)

Hooker; incl. P. integrifolius Small), In = 16, is said to be distinguished

from the preceding species by its pubescent bracts that are lanceolate

and shorter than the pappus. Since this taxon occurs on the Coastal Plain

from Massachusetts to Florida, Alabama, and Mississippi (as well as in-

land to Pennsylvania), it may be an eastern ecological race of P. trijo-

liolata. Another taxon that may be an isolated member of the P. tri-

joliolata-serpentaria complex is P. roanensis (Chickering) Chickering

{Nabalus roanensis Chickering), which was thought to be restricted to

the mountains at the border of Tennessee and North Carolina but has

recently been found in nearby Grayson County, Virginia (Uttal &
Mitchell). These populations differ from surrounding ones in the con-

spicuous black pubescence on the involucral bracts. The last member of

this complex, P. cylindrica (Small) E. L. Braun {Nabalus cylindricus
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Small), is separated from the other taxa by the presence of sparse pu-

bescence on the involucre. A rather uncommon taxon, it occurs in the

mountains from North Carolina to Kentucky.

Similar in gross morphology to the species clustered around Prenanthes

trifoliolata, but readily distinguished by its reddish-brown pappus. P.

alba L. (Nabalus albus (L.) Hooker), 2n = 32, is a tetraploid plant of

moist woodlands from Quebec to Saskatchewan, south to South Dakota,

Missouri, and Georgia. Prenanthes crepidinea Michx. (Nabalus crepi-

dineus (Michx.) DC.) can be recognized by its numerous 20-35-flow-

ered heads arranged in a corymbose panicle. Also a woodland species, it

is more southern in distribution than P. alba, occurring from New York
to Minnesota, south to Tennessee and Missouri.

Prenanthes altissima L. (Nabalus altissimus (L.) Hooker), In = 16,

has heads with fewer flowers (usually 5 or 6, not more than 8) and pri-

mary involucral bracts (5) than any other of our species. It occurs from

Prince Edward Island and Quebec, south to Missouri, Louisiana, and
Georgia. Although Fernald recognized var. cinnamomea Fern, in the

southwestern part of its range, Milstead considered formal recognition

to be unnecessary, since the southern populations constitute the ends of

a north-south cline in pappus color.

Studies by Babcock suggested that Prenanthes is a relatively primitive

genus in the Crepidinae (although not as unspecialized as some species of

Crepis). He also considered the genus to have had formerly an intercon-

tinental range (across the Bering land bridge) which was later restricted

and led to the present pattern of isolated groups in Europe, southeastern

Asia, and North America. The New World species appear to be most
closely related to the Japanese species of subg. Nabalus.
On the basis of cytological studies, Babcock speculated that the primi-

tive Prenanthes arose from an amphidiploid of a hybrid between parents

with chromosome numbers of n = 5 and n = 4. However, with the ex-

ception of two, all of the species for which numbers are now known have
In - 16 or 32. Babcock, Stebbins, & Jenkins later suggested that there

are two base numbers, 8 and 9, in the genus; and Milstead notes that in

subg. Prenanthes x = 9, while in subg. Nabalus, x = 8.

Although species of Prenanthes have no real economic importance. P.

alba was used by the American Indians to "cure" snake bite. Investiga-

tions of the properties of the species have not yielded a substance which
would seem to be effective as an antivenin. Plant extracts have also been

used as a general tonic (cf. Millspaugh).
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13. Lactuca Linnaeus, Sp. PI. 2: 795. 1753; Gen. PI. ed. 5. 348. 1754.

Annual, biennial, or perennial glabrous or pubescent herbs with alternate

cauline and/or basal leaves. Leaves entire, dentate, or pinnatifid. In-

florescence a panicle of numerous heads. Involucre composed of a few

series of bracts increasing in size toward the inside and with scarious

margins; receptacle flat, naked. Corolla yellow, blue, or white, the tube

sometimes with a ring of long hairs at the summit. Anthers sagittate at

the base, or with short setose-acuminate or acute auricles. Style branches,

thin, short. Achenes flattened, ± 2-winged, beaked or beakless, but

always terminated by a disc on which the pappus is borne, surface with

a variable number of ribs; pappus setose or capillary (according to Steb-

bins, 1937, the bristles never more than four cells in thickness). (Includ-

ing Mulgedium Cass., Mycelis Cass., and Cicerbita Wallr., in part.) Lec-

totype species: L. sativa L.; see Britton & Brown, Illus. Ft No. U.S.

ed. 2. 2: 317. 1917. {Lactuca, classical Latin for lettuce, L. sativa, the

name derived from lac, milk, referring to the the milky juice.) —Lettuce,
Wild lettuce.

A genus of some 50-90 species native to the temperate areas of Europe,

Asia, Africa, and North and South America, with major centers of di-

versity in the Himalayas and the Middle East. There is no modern re-

vision of the genus, and various authors (Bentham & Hooker, Hoffmann,

Fernald) have recognized different subgenera or sections. Following

Fernald's treatment (supplemented by work of Stebbins), we have nine

species in two subgenera. Two additional species of a third subgenus,

Mycelis (Cass.) Babcock et al., are adventive to the north of our area.

Subgenus Lactuca (sect. Scariola DC), which comprises species that

have long achenes with soft beaks, is represented by two introduced and

four indigenous species in the flora of the southeastern United States.

Lactuca canadensis L., In = 34, a very variable species (Fernald rec-

ognized four varieties) grows in disturbed grounds from Prince Edward
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Island to Saskatchewan, south to Texas and Florida. Lactuca gramini-

jolia Michx., In = 34, with linear cauline leaves, occurs in dry habitats

from North Carolina (according to Fernald also in the New Jersey

pine barrens) south to Florida, west to Wisconsin and Colorado. The
densely pubescent L. hirta Muhl. also grows in dry areas and open woods

but is distributed over a much larger area, from Prince Edward Island,

east to Ontario, south to Texas, Louisiana, Mississippi, and West Vir-

ginia. The fourth indigenous species, L. ludoviciana (Nutt.) Riddell,

In = 34, is a plant of grasslands and prairies primarily in the western

United States but extending as far east as Missouri, Louisiana, and pos-

sibly Georgia.

The introduced European weeds L. saligna L., In = 18, and L. Serriola

L. (L. Scariola L. 7
), In = 18, both prefer moist disturbed ground or

waste areas but are also found in openings in woods and along streams.

The former occurs from southern Canada, south to Georgia and New
Mexico, and the latter is widely scattered in the United States. The
leaves of both species are quite variable in shape, but those of L. Serriola

are distinguished by a row of sharp teeth on the underside of the midrib.

The common garden lettuce, Lactuca sativa L., In = 18, 36, 36 + B,

is apparently not known as a wild plant but has escaped from cultivation

in various parts of the world. Many authors think that L. sativa was
derived from L. Serriola and that the two species should be considered

conspecific. Anderson quotes unpublished work of M. Ownbey showing

extensive introgression from garden lettuces into L. Serriola, "previously

largely unsuspected because the hybrids and hybrid derivative mongrels

were superficially so similar to wild lettuce and so unlike garden lettuce."

If the two are united, L. sativa is the correct name.

Four species of subg. Mulgedium (Cass.) Gray {Mulgedium Cass.),

comprising species that have achenes with a short, stout beak or none at

all, occur in the Southeast. Lactuca fioridana (L.) Gaertner, 2w = 34,

characterized by its blackish achenes and bright white pappus, can be

found in wet woods from New York to Iowa, south to Texas and Florida.

Lactuca biennis (Moench.) Fern., 2n = 34, differing in its olive-colored

achene and dirty-white pappus, ranges through most of the northern

United States, south to Colorado, Tennessee, and North Carolina. Lac-

tuca pulchella (Pursh) DC. was placed in subg. Lacuastrum Gray by
Fernald because its achenial beak is intermediate between that of subg.

Lactuca and subg. Mulgedium. Stebbins, however, treated it as subsp.

pulchella (Pursh) Stebbins of L. tatarica (L.) C. A. Meyer, an Old World

7 Both Lactuca Serriola L. (Cent. II. PI. [Linn. Diss. 63]. 29. 1756; republished in

Amoen. Acad. 4: 328, 1759.) and L. Scariola L. (Sp. PI. ed. 2, 1119. 1763), are in use

as the name of this plant. As Shinners pointed out (Field & Lab. 17: 175. 1949),

L. Scariola must be considered an illegitimate substitute name for the earlier L. Ser-

riola. Lactuca Serriola was properly published and is both valid and legitimate. Since

Linnaeus gave exactly the same specific diagnosis for L. Scariola (1763) as for L.

Serriola (1756) and cited the same synonyms, Scariola is clearly a substitute epithet

for Serriola. As such, the combination L. Scariola is illegitimate, and the correct

name of this species is L. Serriola.— C. E. Wood, Jr.
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plant that Babcock et al. (1937) had put in subg. Mulgedium. This
large-headed taxon is found in North America in open areas from Quebec
to Alaska, south to Missouri, New Mexico, and California.

In a study of some American species of Lactuca, Babcock et al. found
a mosaic of relationships, with some species more closely related to Old
World species than to other American ones. Lactuca floridana, In = 34,
seemed to be related to two species of Asia Minor (L. Marshallii Steb-

bins, In = 16, and L. Bourgaei Irish & Taylor in L. H. Bailey, 2« = 16),

and L. canadensis, In = 34, appeared to be closest to an eastern Asiatic

species (L. jormosana Maxim., 2» = 18). The nearest relative of L. grami-

nijolia was postulated by these authors to be a nonscandent African spe-

cies, such as L. capensis. Whitaker & Thompson have conducted experi-

ments which seem to contradict the relationships proposed by Babcock
et al. Experimental crosses between L. floridana and L. canadensis yielded

viable Fi and F2 generations. The success of these crosses prompted

Whitaker & Thompson to postulate that the parental species were de-

scended from a common amphidiploid ancestor.

Lindqvist studied the relationships of the members of subg. Lactuca
and concluded that L. Serriola, L. sativa, L. saligna, L. altaica Fischer &
Meyer, In = 18, and L. virosa L., In = 16, 18, should all be considered

conspecific. The morphological character often used to separate the

taxa involved is the position of the involucral bracts at the time of

achene maturity. In both L. sativa and L. altaica the involucral bracts

remain rigid and upright, while in the other taxa of this complex, the

bracts reflex as the achenes ripen. Genetic studies have clearly shown

that bract position is under the control of a single gene and that the

condition of reflexed bracts is dominant over upright bracts (Lindqvist).

Stebbins and his colleagues have placed Lactuca in the Prenanthes-Ixeris

line of the subtribe Crepidinae because of the morphological similarities

of Lactuca, Cicerbita Wallr., and Prenanthes. Jeffrey's treatment agrees

with this placement.

All of the subgenera of Lactuca contain groups of species with chro-

mosomal base numbers of both 8 and 9. The presence of these two dis-

tinct base numbers throughout the genus led Babcock et al. to speculate

that Lactuca is polyphyletic in origin, although they made no comment as

to the possible ancestral stocks. In Africa there is an isolated group of

species which are scandent herbs, morphologically unlike, and apparently

unrelated to, other species of Lactuca. Stebbins thought that these herbs

were derived from scandent species of Prenanthes, rather than from

African or Asian species of Lactuca.

Numerous pollination, embryological, and physiological studies have

been made of Lactuca sativa because of its importance as an economic

plant (lettuce). Although cultivated plants are almost exclusively self-

pollinated, cross-pollination can, and undoubtedly does, occur. The

megagametophyte of this species is of the Polygonum-type (Jones), and

apomixis apparently does not occur.

A recent conference on lettuce recognized 130 "varieties" (cf. Huyskes
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& Rodenberg), but three basic types are usually seen: the cos, with loose

spathulate leaves (i.e., garden lettuce); the cabbage (iceberg); and the

lanceolate or columnella (Romaine). Types similar to these three were

known to the ancient Persians at least 500 B.C. (Sturtevant). Lindqvist's

experiments have shown that several of the differences in leaf shape are

controlled by a multiallelic system in which entire leaves are recessive to

the various degrees of lobing.

The "Grand Rapids" variety of lettuce has also become famous be-

cause its seeds were used by Flint & McAlister and later by Borthwick

et al. for experiments on the effects of light on germination. The re-

versible red - far-red system of light interactions exhibited by these

seeds has helped to formulate the modern phytochrome theory.

In Europe Lactuca virosa is grown commercially as a source of latex,

lactucarium, which is used as a cough sedative.

Under tribal references see Babcock et al, Bentham & Hooker, Bobrov &
TSVELEV, BOLKHOVSKIKH et al, FOURNIER, HEGI, HOFFMANN, JEFFREY, LEDIN,

Rickett, Stebbins, Stebbins et al, and Wodehouse.
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14. Taraxacum Wiggers, Prim. Fl. Hols. 56. 1780, nom. cons.

Perennial rosette herbs with scapose flowering stems arising from a
straight or branched taproot. Basal leaves lanceolate to runcinate, entire,

undulate, or doubly pinnatifid. Involucre of an inner series of connate,

lanceolate bracts sometimes bifid at the apex, and an outer series of

short, ovate bracts either appressed to the inner or reflexed; receptacle

slightly convex, naked. Florets perfect (or functionally carpellate, the

pollen abortive). Corolla yellow [violet, rose, or orange] with a dark

band on the under side of the limb (ligule). Anthers sagittate at the

base; pollen variable in shape (because of irregular meiosis), usually

spherical, tricolporate, spinulose. Style branches thin, obtuse, variable

in length. Achenes obconical, narrowing at the base, constricted at the

apex, variously beaked, the beak terminating in a disc on which the pap-

pus is borne; surface with 8 prominent ribs and up to 10 minor ribs, the

upper half usually decorated with characteristic spines and knobs; pap-

pus thin, soft, capillary, white. Lectotype species: T. officinale Wiggers,

typus cons. (Name probably of Arabic origin, applied by Theophrastus

and Pliny to a yellow-flowered cichoriaceous plant, possibly a species of

Sonchus L.) — Dandelion.

A now cosmopolitan genus indigenous to the North Temperate Zone.

Estimates of the number of species vary from 6 (Bentham & Hooker) to

over 1000 (Britton & Brown, ed. 2). This discrepancy in circumscription

is caused by the predominance of asexual reproduction, which makes

objective species delimitation almost impossible. Perhaps the most re-

alistic treatment, and the one followed here, is that of Handel-Mazzetti

(1907 & 1923) who recognized 63 species, which he ranked in 11 sections.

European authors (e.g., Dahlstedt and van Soest) have since split the

genus into numerous "species" and have erected sections that are diffi-

cult or impossible to correlate with those of Handel-Mazzetti. Although

the geographical populations taxonomically treated as species by the
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various authors are recognizable morphologically, it seems more mean-
ingful biologically to group together those that appear to have very similar

genomes and the possibility of interbreeding.

Sherff, in his treatment of the North American species of Taraxacum,

followed the work of Handel-Mazzetti with the reduction of three species

to synonymy and the addition of one neglected by the earlier author.

Of the five species included in Sherffs study, two, both introduced, occur

in the southeastern United States.

The common dandelion, Taraxacum officinale? In = 16, 18, 22-26,

24, 33, 36, 37, 46-48, of sect. Taraxacum (sect. Boreale Handel-Mazzetti

and in Sherff) is a native European weed now common all across southern

Canada. Alaska, the United States, and in the uplands of Central and
South America and the West Indies. Our second "species," the red-

seeded dandelion, T. laevigatum (Willd.) DC.,9 In = 16, 22, 24, 26, 32,

of sect. Erythrocarpum Handel-Mazzetti, occurs in the southern part

of Canada and in the United States from Maine to the Dakotas, south

to Texas and Georgia. Although Fernald recognized 1 1 species in eastern

North America, Gleason & Cronquist reduced the number to three, con-

sidering only T. officinale, T. laevigatum, and T. ceratophorum (Ledeb.)

DC. as meaningful taxa.10 The last occurs to the north and west of our

area from New Hampshire and Massachusetts southwest to Mexico and
California. The remaining species included in Sherffs treatment are

found in northwestern North America, primarily in the Rocky Mountain
area. Two additional segregate taxa, T. lacistophyllum (Dahlstedt)

Dahlstedt and T. disseminatum Haglund have been identified by van

Soest from specimens collected in Tennessee and Missouri respectively.

Taraxacum xanthostigma Lindb., In — 24, has been reported by Adams
from Philadelphia, Pennsylvania.

The common dandelion, Taraxacum officinale, is easily distinguished

from the red-seeded dandelion, T. laevigatum, by its greenish-brown

achenes and, frequently, rather entire leaves. The achenes of T. laeviga-

tum are red and the leaves are deeply lacerated. According to Berry, the

red-seeded dandelion prefers sandier areas with little grass whereas the

common one grows in more moist places, often with tall grass. Correll &
Johnston, who recognize only T. officinale, comment, in Manual of the

Vascular Plants of Texas, p. 1736, "The color of the achene varies from

r the correct name for this species i

Handel-Mazzetti, who examined th

nonymous. Since T. laevigatum is th

Fernald's Gray's

, and Small's Manual. In this article, as in Gleason & Cronquist (The New
& Brown), the circumscription of T. laevigatum is that of Handel-Mazzetti.

: Cronquist in Gleason, New Britton & Brown Ulus. Fl. Northeast. U.S. 3:532.

r a discussion of the synonymy.
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grayish or buffy to red-chestnut, but no other characters are correlated

with this color and there seems to be no justification for recognition of

T. erythrospertnum as a separate entity."

Anatomical studies have been made primarily on the Asiatic Taraxacum
Kok-saghyz Rodin, In = 16, because of its use as a source of rubber
during World War II. A review of the voluminous literature on this

species can be found in Krotkov. The anatomy of T. officinale has been
described by Gier & Burress, and that of T. laevigatum by Naylor. In

both of these species a callus cylinder is formed outside the xylem if the

crown of a plant is cut off. From this callus tissue, secondary vascular

systems, which subsequently give rise to new rosettes, and ultimately,

several independent plants, are initiated. (From this comes the frustra-

tion of gardeners who try to eliminate dandelions by cutting off the ro-

sette of leaves.)

Apomixis has been reported for almost all species of Taraxacum, but
most are still capable of some outbreeding, and this limited outbreeding

may occasionally reintroduce new genetic material into apomictic popu-

lations. In the common dandelion, however, the amount of sexual repro-

duction during a given year seems to be almost negligible. Asexual seed

production is possible from either an unreduced egg cell or one with a re-

constituted diploid nucleus (cf. Nygren, Stork). Polyploidy has also been

reported in both of our species and in numerous others of the genus.

Diploid plants tend to have fairly constant pollen size and usually bloom

for a short time early in the season. In contrast, polyploid plants have

variably sized pollen grains, bloom early, and have a long flowering

season (Furnkranz). There seems to be no correlation within a species

between the ploidy level and the geographic distribution, although plants

with higher chromosome numbers are apt to grow in more disturbed areas.

The incompatibility system in sexually reproducing plants of Taraxacum

is a four allele system with three of the alleles equal in the amount of ex-

pression ("strength') and all dominant to the fourth, as in Crepis L. and

Parthenium L. (Okabe). The pollen incompatibility reaction is sporo-

phytically controlled, with no incompatibility expressed in the style.

Part of the success of Taraxacum officinale as a ubiquitous weed is un-

doubtedly due to its germination system. Although some seeds germinate

immediately, there is genetically controlled variation in germination time

so that seedlings are produced continuously throughout the summer.

Plants from achenes which germinate in the spring are robust by fall

and flower the next spring; those from fall-germinated seeds are weak

when winter sets in and frequently take up to three years to flower. An-

other reason for its success is undoubtedly its ability, because it repro-

duces by apomixis, to produce rapidly local, pure races well adapted to

microhabitats within a heterogeneous habitat (Solbrig & Vuilleumier).

Although Bentham & Hooker considered Taraxacum to be related to

Leontodon L., as had all previous authors, Stebbins placed them in sep-

arate subtribes, the former in the Youngia-lxeris line of the Crepidinae,

and the latter in the Leontodontinae.
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Several species of Taraxacum, but primarily T. officinale, are used in

European cookery. In some areas the unopened heads are pickled and

used like capers. The ground, dried root is sometimes mixed with coffee.

A wine is also made from macerated flower heads in a sugar solution in-

noculated with a fermentation culture. Dandelions are best known culi-

narily, however, for their leaves, which are eaten in salad or as a cooked

vegetable.

Taraxacum is grown commercially in Europe for two additional pur-

poses: the egg-shaped nectaries at the base of the style produce such an

abundant amount of nectar (despite the presence of apomixis), that fields

are planted near apiaries as a food source for the bees; and the taproots

from several-year-old plants are dried and extracted for their content

of inulin, which is used in the treatment of jaundice, constipation, and

external sores.
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15. Lapsana Linnaeus, Sp. PI. 2: 811. 1753; Gen. PI. ed. 5. 353. 1754.

Delicate, branching, glabrous or pubescent annual herbs arising from

a slender taproot. Basal leaves few, oblanceolate to ovate, dentate to

lyrately parted; stem leaves oblanceolate, entire, dentate or parted. In-

florescence a panicle (often flat-topped in ours) of heads borne on long

peduncles. Involucre of small, ovate outer bracts forming a calyculus

and a few stiff lanceolate inner bracts becoming swollen as the achenes
mature [in some species, the bracts reflexed and forming a "star" when
the achenes are shed] ; receptacle ± flat, naked. Corolla yellow, the limbs

(ligules) twisting together as they dry and wither. Anthers with sagittate

bases. Style branches long, slender, terete. Achenes more or less cylindrical,

slightly bent, constricted at both ends, glabrous, the pappus lacking. Lec-
totype species: L. communis L.; see Britton & Brown, Illus. Fl. No.
U.S. ed. 2. 3: 306. 1913. (Name from Greek, lapsane or tampsane, a
name given by Dioscorides to a vegetable apparently a species of Rapha-
nus.) — Nipplewort,

A genus of 9 species native to the extratropical regions of Europe, Asia,

and northern Africa. Two species have been introduced into North
America: the Chinese Lapsana apogonoides Maxim., In = 44, in Califor-

nia, and. the European L. communis L., In - 12, 14, 16, which has

spread across southern Canada and the United States to Oregon, and as

far south as Missouri, Virginia, and Haywood County, North Carolina.
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The only truly weedy member of the genus, L. communis is also a

in at least Africa, Polynesia, the West Indies, and South America.
Bentham & Hooker allied Lapsana with Apogon Ell. (now included in

Krigia L.), but Stebbins considered Lapsana (because of its lack of a

pappus) to be a specialized offshoot of the Youngia-Ixeris line of the

Crepidinae. Jeffrey indicated a similar relationship.

The several chromosome numbers of In = 12, 14, and 16 reported

for Lapsana communis suggest that apomixis may be involved, but only

out-crossing and self-pollination have as yet been reported. As evidence

of cross-pollination, Hegi listed numerous insect visitors, and J. Small

elaborated on the pollinator-adapted stamen irritability. When stamens

of this species are touched, the filament nearest the stimulus contracts

and the entire anther tube faces the visitor as the style pushes out the pol-

len toward it. Yet, both Midler and Knuth assert that self-pollination

must occur, since after anthesis the style branches diverge greatly and

the stigmas undoubtedly become covered with pollen from neighboring

florets when the heads "open in the morning and close at night."

Although not really important economically, Fournier included Lapsana

communis in his list of medical plants because the expressed juice of the

plants is used as a soothing lotion on sores and sensitive skin, particu-

larly on the nipples of nursing mothers (hence the common name nipple-

wort) . The young leaves are also occasionally eaten as salad greens.

References:

Under tribal references
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Stebbins, G. L., Jr. An anomalous new species of Lapsana from China. Ma-
drono 4: 154-157. pi. 27. 1938.

16. Youngia Cassini, Ann. Sci. Nat. 23: 88. 1831.

Annual [biennial or perennial] herbs arising from a taproot [rhizome]

and covered with scattered, multicellular trichomes. Leaves oblanceolate

to lyrate, toothed or pinnatifid [entire]. Inflorescence of numerous small

[to medium] [5-] 10-20 [-30] -flowered heads in a panicle [corymb].

Involucre of few, small outer bracts and 8 equal [6-12] longer, lanceolate

inner bracts; receptacle slightly convex, naked. Corolla yellow. Anthers

green, sagittate at the base. Style branches terete, yellow [in primitive

species, branches flattened]. Achenes dorsiventrally compressed, unequal-

ly ribbed, with 3-5 ribs more prominent than others (in our species with
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2-4 stronger), more or less spiny toward the apex, brown; pappus setose,

white [to yellowish or cinereous], persistent. Lectotype species: Y.

lyrata Cass. = F. japonica (L.) DC; see E. B. Babcock & G. L. Steb-

bins, Carnegie Inst. Washington Publ. 484: 5. 1937. (Name commemorat-
ing two Englishmen, one a poet, the other a physician, their identities not

further revealed by Cassini.)

A genus of 28 species in six sections (cf. Babcock & Stebbins) native

to Asia but with one weedy species, Youngia japonica {Crepis japonica

(L.) Bentham), 2n = 16, of sect. Youngia (sect. Euyoungia Babcock &
Stebbins), introduced and established in the United States in Maryland,

North Carolina, Florida, and Louisiana. Indigenous from Japan and

Korea to western China, northwestern India, the East Indies, New Guinea,

and the Philippines, Y. japonica is widely naturalized in the tropics of

the world. In the warmer parts of our area it seems to be spreading rapid-

iy.

Although placed by most American authors (e.g., Small, Fernald,

Rickett) in the genus Crepis L., Babcock & Stebbins assert that Youngia

japonica belongs with a group of species in the phylogenetically distinct

genus Youngia. Morphologically, the species of Youngia differ from those

of Crepis in having numerous small heads, calyculate fewer-flowered in-

volucres (i.e., with the small outer bracts mostly broad and closely im-

bricated), and compressed achenes with unequal ribbing (rather than

columnar achenes with equal ribs as in Crepis). The similarities between

some species of the two genera is, according to Babcock & Stebbins, the

result of convergent evolution, not a reflection of close affinity. These
authors also concluded that the two genera have distinct base chromosome
numbers, 8 in Youngia and 5 in Crepis. Chromosome numbers of 2n =
10, 15, 16, 20, 24, and 32 have been reported for various species of

Youngia, but it should be noted that the records of 2n = 15 and 20 were

from a species which also has individuals with In = 24.

Data from morphology and anatomy have indicated that the closest

relative of Youngia is Ixeris Cass, which has a similar type of calyculate

involucre, pappus, corolla, anthers, and style branches (cf. Babcock &
Stebbins).

In 1951, Babcock reported the occurrence of a new species of Youngia,

Y. americana Babe, in Alaska. Hulten, however, in his recent Flora of

Alaska and Neighboring Territories (1968) placed this species in the

synonymy of Crepis nana Richardson var. lyratijolia (Turcz.) Hulten.

The genus appears to have no economic importance.

References:

Under tribal references see Bentham & Hooker, Bobrov & Tsvelev, Bol-

khovskikh et al., Hoffmann, Jeffrey, and Stebbins.

Babcock, E. B. Youngia americana, a new species of phyletic significance. Ma-
drono 11: 1-6. 1951.
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- & G. L. Stebbins. The genus Youngia. Carnegie Inst. Publ. 484.

17. Crepis Linnaeus, Sp. PI. 2: 80S. 1753; Gen. PL ed. 5. 305. 1754.

Perennial [annual] herbs with rhizomatous rootstocks [taproots].

Leaves in a basal rosette and cauline, elliptic, lanceolate or oblanceolate,

entire, dentate, or lyrately parted. Heads in a cymose arrangement [or

flowering stems monocephalous]. Involucre of one row of more or less

equal-sized bracts sometimes thickened at the base; receptacle flat, naked
[fimbrillate, paleaceous, or membraneous at the edges of the achenial

attachment points]. Corolla yellow [white]. Anthers sagittate at the

base; pollen with ridges topped with spines. Style branches thin, terete.

Achenes columnar, truncate [slightly beaked], surface glabrous with
ribs of equal size; pappus setose, white to yellow in color. Lectotype
species: C. tectorum L.; see Britton & Brown, Illus. Fl. No. U.S. ed. 2.

3: 325. 1919. (Name from Greek, krepis, sandal, probably in reference

to the shape of the achene.) — Hawk's beard.

A genus of about 200 species in three subgenera and 27 sections (cf.

Babcock). Most of the species are native to the Old World, but the ten

species of sect. Psilochaenia (Nutt.) Babe, and Crepis nana Richard-

son and C. elegans Hooker, both of sect. Ixerodopsis Babe, are indigenous

to North America. These native American species are concentrated in the

northwestern part of North America, and only Crepis runcinata (James)

Torrey & Gray, which reaches Minnesota, and C. nana which extends to

Newfoundland, range into the East. None of the native American species

occurs in the southeastern United States, but species introduced from

Eurasia are now established within our area.

Although a number of species have been reported from the southeastern

United States, only two (neither included in Small's Manual of the South-

eastern Flora) appear to be persistent. Crepis capillaris (L.) Wallr., 2n =
6, of sect. Phaecasium Cass., a pubescent herb with a woody caudex and

a fine setose pappus, is now established in areas from eastern Canada

to Michigan, south (mostly in the mountains) to Virginia, North Carolina,

and Tennessee. Crepis pulchra L., of sect. Phytodesia Babe, is a slender,

glabrous, plant without a woody caudex and with achenes with a coarse,

setose pappus. It is now found primarily in weedy areas in Virginia, North

and South Carolina, Georgia. Mississippi, and Kentucky.

The taxon listed by Small, Fernald, and Rickett as C. japonica (L.)

Bentham. is assigned here to the genus Youngia (q.v.) as advocated by

Babcock and Babcock & Stebbins.

Other species recorded from the eastern United States by various

authors include C. tectorum L., In = 8, of sect. Crepis (sect. Meso-

phyllon Babe.) ; C. setosa Haller f., In - 8, of sect. Namauchenes (Cass.)

Babe; C. joetida L., In - 10, of sect. Hostia Moench. ex Babe, said

by Small to occur in northwestern Florida and Georgia; C. nicaeensis
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Balbis ex Pers., of sect. Phytodesia Babe; C. biennis L., In - 40, of

sect. Berinia (Brignol) Babe; and C. veskaria L. subsp. taraxacijolia

(Thuiller) Thellung ex Schinz & Keller, of sect. Lepidoseris (Reichenb.)

DC. It is uncertain whether any of these is to be regarded as an estab-

lished member of our flora.

As a consequence of the intensive investigations of Babcock and his

associates (1920-1947), Crepis is one of the most thoroughly documented

genera of angiosperms, and Babcock 's monograph stands as a landmark.

His cytological analyses were among the first to demonstrate that species

that are similar morphologically are also (usually) the most similar in

gross chromosome structure and genetic make-up. Hybrid plants were

shown to have chromosome complements that are karyotypically and

genetically "hybrid." Babcock also documented the phenomenon of spe-

ciation by geographical isolation by showing that the genetic differences

between species of Crepis are of the same type as, but simply of greater

magnitude than, differences between isolated subspecies of a single species.

Chromosomal changes, both increases and decreases in number, as

well as in gross morphology, apparently occurred repeatedly in the evolu-

tion of Crepis. The least specialized species seem to have a diploid num-

ber of In — 10 and chromosomes with metacentric centromeres. The
more advanced species have 2» = 8 or In = 6, and small, paracentric

chromosomes. Babcock was even able to show that the chromosome num-
ber of n = 4 was derived from one of n = 5 by means of a translocation

and (presumed) loss of a centromere. In the North American sect.

Psilochaenia a different type of chromosomal evolution, polyploidy, oc-

curred. The species of this group, which have numbers ranging from 2n —
22 to 2n - 88, were apparently derived from ancestors which doubled

(and later redoubled) in chromosome number after the hybridization of

progenitors with haploid numbers of « = 7 + » = 4or«= 5 + n = 6.

Although apospory is uncommon in the genus, Babcock & Jenkins found

that the higher polyploids are apomictic, the embryo being formed from a

sporophytic cell. No species, however, seems to be obligately apomictic.

The less specialized species of Crepis are leafy, coarse, rhizomatous,

perennial herbs with few flowering stems, large heads, and monomorphic
achenes. Advanced species are smaller, tending toward a scapose habit,

taprooted, small headed, and frequently with dimorphic achenes.

Gross morphological data combined with cytological analyses led Bab-

cock to conclude that the extant species of Crepis stemmed from three

major lineages which diverged from a common ancestral stock of Dubyaea-

like morphology. The evidence suggested that the ancestral forms were

present in Central Asia. Within the subtribe Crepidinae, Crepis is most

similar to the Ixeris-Youngia phyletic line and to the Hieracium-Tolpis

line(cf. Babcock, 1947).

The genus is economically unimportant.
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NEW TAXA FROM BRAZIL AND GUYANA IN THE
GENUS HYMENAEA (LEGUMINOSAE, CAESALPINIOIDEAE)

Yin-Tse Lee and Jean H. Langenheim

The genus Hymenaea (Leguminosae, Caesalpinioideae, Detarieae*) is

presently considered to have 16 species distributed from central Mexico,

throughout Central America, the West Indies and all of the South Ameri-

can countries except Uruguay and Chile (Langenheim, Lee, & Martin,

1970, 1971; Langenheim, 1972). The Amazon Basin appears to be its

center of distribution and its closest relative is the east African genus

Trachylobium (Langenheim, 1972; Langenheim, Martin, & Lee, 1972).

The four taxa presented here occur in evergreen rainforest habitats in

Brazil and Guyana (Figure 1). A previously undescribed species of Hy-
menaea and a new variety of H. oblongijolia Huber occur in the Atlantic

coastal forests. Both of these taxa occur in southern Bahia, with the new
variety having been collected also in more northerly sites in Pernambuco.
Hymenaea oblongijolia previously has been known only from the heavy

rainfall areas (over 2000 mm. annually) in the eastern and western por-

tions of the Amazon Basin.

The other taxa to be discussed are H. palustris Ducke and H. davisii

Sandwith, which are to be reduced to varieties of H. oblongijolia, Hy-
menaea palustris has a distribution very similar to that of H. oblongijolia

in the Amazon Basin, but is locally isolated from it by a habitat difference.

Hymenaea oblongijolia occurs primarily in the varzea (periodically inun-

dated area), whereas H. palustris occurs principally in the continually

wet igapo (swamp forest). Hymenaea davisii occurs along streams in the

Wallaba (Eperua) forest in Guyana.

The relationship of the flora of the Amazonian rainforest ("hylaea")

and the Brazilian Atlantic coastal rainforests, occurring from Pernam-

buco to the region around Rio de Janeiro, has aroused considerable inter-

est for some time (Ducke, 1959; Andrade-Lima, 1953; Rizzini, 1963,

1967). Rizzini (1967) indicated that 277 genera occur both in the

Amazonian and Atlantic rainforests. Usually a genus which is repre-

sented by one or a few species in the Atlantic forest is found to have

several or many species in the Amazonian hylaea. The "Hylaea Bahiana,"

a region of forest occupying Tertiary plateaus in the south of Bahia and

north of Espirito Santo, was once thought to be composed almost entirely

of Amazonian species (Rizzini, 1963). More recent studies, however,

*In previous work (Langenheim, 1972), we have used the tribal designation of

Leonard (1957). Recently Heywood (1971) has

Detarieae which has priority over Bentham's
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; varieties.

have shown this area to have Amazonian, Atlantic, and endemic elements

(Rizzini, 1967). Andrade-Lima (1953) also noted the high degree of

similarity of this Bahian hylaea to that of the Amazonian terra firma

and pointed to the role of high, annually well-distributed rainfall (2,000

mm. or more) in maintaining the two vegetation types. Vanzolini and

Williams (1970) also have recorded the disjunct distribution in the At-

lantic forest of "deep forest animals" from the Amazonian hylaea. The

occurrence of Amazonian elements in these Atlantic forests, as well as in

the central Brazilian cerrados and cerradaos and the northwestern caatinga.

is a present-day indication of the previously more extensively distributed

moist tropical vegetation and associated faunas that occurred as far south

as central Patagonia in early Tertiary time (Menendez, 1969; Simpson,

1969). During the Eocene epoch tropical rainforest vegetation probably

reached its maximum development, extending to at least 50° north and

attained almost double its present distribution (Wolfe, 1971, pers. comm.,

1972). Progressive drying trends from Miocene to the present, with some
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oscillations during the Pleistocene, restricted the major body of the
Amazonian-type hylaea to the basins of the Amazon and the high Orinoco,
the watersheds of Guyana, Surinam, and French Guiana as well as those
of the lower Tocantins and Rio Pindare in Maranhao. However, relicts

of this hylaea flora occur locally throughout central and coastal Brazil.

Marine transgressions along coastal Brazil during the Pliocene and Pleisto-

cene (Harrington, 1962) probably further altered the coastal hylaea. Ele-
ments of the older tropical flora, particularly, appear to have found a re-

fugium in the southern Bahia-northern Espirito Santo "tabuleiro."
Rizzini (1967) lists H. courbaril, the most widespread species of Hy-

menaea, as occurring in these Atlantic forests. We have found it in Bahia
in both the evergreen rainforest and semideciduous forest. Its presence
in both forest types is not unexpected since this species occupies ever-
green, semideciduous, and deciduous forests, savannah, and thorn scrub
essentially throughout the distribution of the genus.

Hymenaea aurea Lee & Langenheim, sp. nov. Figures 1 and 2.

Arbor usque ad 28 m. alta, diametro 90 cm. Rami juniores, alabastra,
petioli ac folia tomento denso aureo-luteo, in senectute aureo-brunneo, ob-
tecti. Rami vetusti brunnei fel argenteo-cinerei excorticantes. Petioli
breves, 3-7 mm. longi. Foliola obovato-oblonga (5-9 cm. X 2-4 cm.),
obtusa vel apiculata, supra nitida, pilis brevibus, subtus pilis densis aureo-
brunneis obtecta. Costa superficiei inferioris prominens, dense hirsuto-
tomentosa. Pedicelli usque ad 7 mm. longi, dense tomentosi. Tubus ba-
salis calycis usque ad 9 mm. longus, lobi calycis obovati (15X9 mm.),
extra pilis aureo-brunneis tomentosi, intus pilis aureo-luteis sericei. Pe-
tala cochleariformia (21 X 6 mm.), manifeste unguiculata. Ovarium
stipitatum (3-6 mm. longum), pilis aureo-luteis, ad basem ovarium ver-
sus densioribus longissime obtectum. Fructus magni (9-15 cm. X 7-10
cm. X 2.5-3.0 cm.), complanati, pallide brunnei, ambitu porcis trans-

I perspicui. Semina 5 vel 8,
versis summo rotundatis i

vel plus.

Holotype. Una, Bahia, Brazil. Ca. 3

Oct., 1969, Jean H. Langenheim 5644 i

Yin-Tse Lee 164 (paratype, uc).

Tree to 28 m. tall, the trunk to ca. 90 cm. in diameter, evergreen to
facultatively deciduous. Young branches, leaf buds, petioles and leaves
covered with golden-yellow tomentum, golden-brown upon aging. Older
branches brown to silvery gray, with peeling epidermis. Leaves short-

petiolate; petiole 3 to 7 mm. long. Stipules narrowly elliptic (15-20 mm.
long, 5-8 mm. wide), obtuse, caducous. Leaflets oblique, sessile on one
side and with petiolule ca. 3 mm. long on the other, coriaceous, obovate-
oblong, 5-9 cm. long, 2-4 cm. wide, obtuse to apiculate; sparsely puberu-

University of California, Santa Cruz, all specimens will be deposited in the her-
barium of the University of California, Berkeley.
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Figure 2. Hymenaea aurea. A, portion of a branch showing young lea\

and tomentose branchlets; B, mature leaf; C, petal; D, stamen; E, mature flov

bud; F, partly dissected flower showing position of stipe relative to hypanthiui

'a'teral view of fruit showing rounded ridges.
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lent and shining above, densely pubescent beneath with golden-brown to-

mentum and prominent midrib which is densely hirsute-tomentose. In-

florescence a compound corymb; rachides short and robust, strongly

flexuous. Bracts and bracteoles suborbicular, densely golden-brown to-

mentose dorsally, deep brown and glabrous within. Pedicels ca. 7 mm.
long, densely tomentose. Flower medium in size for the genus. Calyx

tube with stalk-like base (stalk ca. 9 mm. long); calyx lobes obovate

(IS mm. long, 9 mm. wide), golden-brown tomentose dorsally, golden-

yellow sericeous within. Petals creamy white, spatulate, 21 mm. long, 6

mm. wide, distinctly unguiculate (claws ca. 9 mm. long), caducous. Sta-

mens ca. 30 mm. long; anthers elliptic, ca. 6 mm. long. Ovary with stipe

3 to 6 mm. long, oblique-oblong, heavily pubescent with golden-yellow

woolly tomentum, the hairs longest at base; ovules 9 to 12; style ca. 25

mm. long, with minute capitate stigma. Fruit large and flat (9-15 cm.
long, 7-10 cm. wide, 2.5-3.0 cm. thick), light brown, transversely ridged,

suture not evident; seeds 5 to 8 or more.

Habitat and Distribution. This species is restricted to the Atlantic

coastal evergreen forest. Although it was found in the same areas as H.
oblongijolia var. latijolia (see below), along the eastern coast of southern

Bahia, the two rarely occur together. It is frequent on clay-loam soils.

The flowering season is from late December to early February. Fruits

fall from November to December.

Brazil. Southern Bahia: Fazenda Sao Raphael, Una, Oct., 1969, /. H. Lan-
genheim 5645, 5646, 5647. Along the eastern coast from Una to Eunapolia,

Feb., 1971, Y. T. Lee 163, 177, 178, 180, 181, 182, 183, 184, 186.

and "jatoba verdadeiro" (east-

This species is characterized by dense, golden-yellow tomentose hairs

on the young branches, leaf buds, petioles, leaves, and flowers. The
specific epithet is derived from the prominence of these golden hairs on
many parts of the plant. This species can be distinguished from Hy-
menaea eriogyne Benth. by (1) the ovary which is densely tomentose, but
never hirsute at the base and (2) its unusually flat fruits. In addition,

despite its close relationship to the Amazonian hylaea species, H. eriogyne

is a low tree and presently is restricted to the caatinga areas in north-

eastern Brazil. Hymenaea aurea is distinguished from H. oblongijolia

Huber, H. parvijolia Huber, and H. torrei Leon by its medium-sized flow-

ers, corymbose inflorescence, and large fruits, and from the remainder

of the species of Hymenaea by its densely tomentose ovary.

Hymenaea oblongifolia ^

Var. oblongifolio similis, foliola multo latiora (longitudo/latitudo ca.

2:1), obtusa vel retusa, interdum breviter acuminata, alabastris floriferis

oblongioribus (18 X 6 mm.), lobis calycis anguste ovatis, leviter acutis
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Holotype. Itabuna, Bahia, Brazil. Along road between the main en-

trance and the library on the grounds of CEPEC, Jan. 1971, R. S. Pin-

heiro 1720 (cepec). Feb. 1972, Yin-Tse Lee 162 (isotype, uc). Both

specimens were collected from the same tree which is still living on the

grounds of CEPEC. Village of Rio Branco, near Una, Bahia, Oct. 1969,

Jean H. Langenheim 5648 (paratype, uc).

Tree to 25 m. tall, the trunk to ca. 100 cm. in diameter, evergreen

to facultatively deciduous. Leaves glabrous throughout; petioles rigid,

2-3 cm. long. Stipules narrowly-elliptic (15-20 mm. long, 5-8 mm. wide),

obtuse, caducous. Leaflets oblique, sessile on one side and with petiolule

ca. 6 mm. on the other, coriaceous, broadly oblong, 8-13 cm. long, 4.5-7.0

cm. wide (L/W ca. 2/1), obtuse to retuse or occasionally somewhat acu-

minate; midrib and secondary veins sharply prominent beneath. Inflor-

escence paniculate, the racemes ca. 18 cm. long; rachides golden-brown

tomentose, ca. 5 cm. long at base of the inflorescence, slightly flexuous.

Bracts and bracteoles suborbicular, 5 mm. long, caducous. Calyx tube

broadly-obconic, with short stalk; calyx lobes narrowly ovate, 9 to 12

mm. long, slightly acute, about equally tomentose on the two sides. Petals

creamy white, broadly spatulate (15 mm. long, 9 mm. wide), distinctly

unguiculate (claws ca. 8 mm. long), erect during anthesis. Stamens ca.

25 mm. long; anthers elliptic, ca. 4 mm. long. Ovary with short stipe

ca. 3 mm. long, compressed oblique-obovoid, densely hirsute, hairs longer

at the base; style laterally attached, ca. 15 mm. long, glabrous, with

minutely capitate stigma; ovules 3 to 4. Fruit ovoid to subcompressed

obovoid (4.0-7.0 cm. long, 2.5-4.5 cm. wide, 2.5-3.5 cm. thick); suture

not prominent; stalk ca. 12 mm. long; calyx occasionally remaining at-

tached at base; seeds 1 to 3.

Habitat and Distribution. This variety is restricted to the Atlantic

coastal evergreen forest which has been heavily cut for cultivation of

cacao. It is most frequently found as isolated trees in cacao plantations

(matta de cacau) or along rivers in the forest. It occurs particularly on

sandy loam soils. The flowering season is from January to late February.

Fruits fall around December.

BrazU. Pernambuco: Rio Gurjau, vicinity of Recife, Dec. 1951, A. Duckt

& D. Andrade-Lima 70 (ipean, r); Dec. 1952, D. Andrade-Lima 52-1197

(ipa). Southern Bahia. Village of Rio Branco, near Una, Oct. 1969, /. H.

Langenheim 5649. Along the eastern coast from Una to Prado, Feb. 1971, Y. T.

Lee 166, 167, 168, 169, 170, 171, 173, 175, 176, 179, 187.

Vernacular Names. 'Jatoba burundanga"' and "jatoba farinheira"

xon first came to our attention during a trip made by one of

1969. The close affinity with the Amazonian species H.



Hymenaea oblongifolia var. latifolia. A,
ure flower bud; D, petal; E, partly dissected flower showing position
tive to hypanthium; F, fruits.

oblongifolia Huber was immediately recognized, although the final de-

The epithet expresses the exceptional width of the leaflets. The name
should not be confused with H. latifolia Hayne (Hayne, 1830), which has
been appropriately transferred to the genus Peltogyne (Bentham, 1870).
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In fact, the first two specimens of this variety were collected in the

vicinity of Recife by the late Professor A. Ducke and Professor D. An-
drade-Lima in the early fifties and were subsequently incorrectly identified

by Ducke as Hymenaea latijolia Hayne.
The new variety is distinguished by the wide-oblong leaflets (the

length-width ratio is about 2, as compared to 3 in var. oblongifolia), the

distinctly unguiculate petals, and its habitat in the uplands of the At-

lantic coastal evergreen forest.

palustr

H. palustris Ducke, Arch. Jard. Bot. Rio de Janeiro 1: 24. 1915.

Holotype. In swamp forest (igapo) toward river margins. Utinga,

near Belem, Para, Brazil, Oct., 1914, Adolpho Ducke (mg) 15496 (mg,

isotype, rb).

Tree to 30 m. tall, the trunk to ca. 85 cm. in diameter. Young branches

sometimes rusty-tomentose. Petioles rigid, ca. 15 mm. long. Leaflets

oblique, sessile on one side and with petiolule ca. 6 mm. long on the

other, narrowly oblong (12-16 cm. long, 3.0-4.5 cm. wide), acute to

obtuse, densely pubescent beneath with golden-brown tomentose hairs.

Inflorescence paniculate, rachides rather long, slightly flexuous. Flowers

smaller than in var. oblongijolia and var. latijolia. Pedicels ca. 2 mm.
long. Calyx lobes ca. 7 mm. long, obtuse. About equally white-rusty

sericeous on the two sides. Petals ca. 12 mm. long, subsessile. Stamens

ca. 15 mm. long, anthers ca. 3 mm. long. Ovary short-stipitate, densely

hirsute, hairs longer i

compressed, suture n(

Habitat and Distribution. This variety is restricted to the swamp
forest or igapo; it is from this habitat that it derives its name. It has es-

sentially the same distribution as that of var. oblongijolia, occurring in

the igapo, however, rather than the varzea. The flowering season is from

September to October in Brazil and about a month later in Peru. Fruits

fall around August.

Vernacular Names. "Jutai"' and "jutai de igapo'' (Para and Terr.

Amapa).

Brazil. Gurupu, Para, Oct., 1916, A. Ducke (mg) 16567 (k, mg, r, us). Along

Rio Araguari, near Serro do Nevio, Terr. Amapa, Oct., 1961, /. M. Pires, W.
Rodrigues, & G. C. Irwin 51392 and 51393 (ipean, mg) ; 51438 (col, ipean, mg,

r, ub, ven); Nov., 1971, Y. T. Lee 67, 68, 69, 70 (uc). Rios Pacaja and

Muirapiranga, Para, Oct., 1965, T. D. Pennington & N. T. Silva 1660 (ipean,

k, NY, us).

Colombia. Rio Yurumangui, Dept. de Valle, Jan.-Feb., 1944, /. Cuatrecasas

15836 (col, us).

Guyana. Upper New River, Dec, 1935, T. G. Myers 5868 (k) ;
HSchoenbaugh
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us).

As described by Ducke in 1915, H. palustris was distinguished from H.
oblongijolia by small differences such as (1) hairs on the lower surface

of the leaves, (2) narrower leaflets, (3) smaller flowers, and (4) much
harder wood. These differences are sufficiently minor that Sandwith

(1938) questioned whether or not H. palustris should be made a variety

of H. oblongijolia. In the process of examining specimens for a systematic

revision of the entire genus, we feel justified in reducing H. palustris to

varietal status under H. oblongijolia.

Holotype. In true Wallaba (Eperua) forest, along Warimia Creek,

Essequibo River, Guyana, Jun., 1929, Forestry Department Record No.
943 (k).

Tree ca. 35 m. tall, the trunk ca. 60 cm. in diameter. Leaves glabrous

throughout; petioles rigid, ca. 25 mm. long. Leaflets oblique, sessile on

one side and with short petiolule ca. 5 mm. on the other, coriaceous, nar-

rowly oblong, always distinctly falcate, 11 to 15 cm. long, 3.0 to 4.2 cm.

wide, long acuminate. Inflorescence paniculate, to 15 cm. long; rachides

pale brown tomentose, rather long and slightly flexuous. Pedicels 5-7

mm. long. Calyx tube obconical, with stalk-like base ca. 9 mm. long;

calyx lobes elliptic-oblong, outside pale brown tomentose, inside dense,

golden-brown sericeous. Petals oblong-lanceolate or lanceolate, 13-15 mm.
long, 5-6 mm. wide, subsessile. Stamens 20-30 mm. long; anthers 4-5

mm. long. Ovary short-stipitate, densely hirsute, hairs longer at the base;

style glabrous, 20-25 mm. long, with minute capitate stigma; ovules up
to 6. Fruits ovoid (4.0-4.5 cm. long, 3.5 cm. wide), usually one-seeded.

Habitat and Distribution. This variety has been collected only twice

along streams in the Wallaba forest, both times in the drainage of the

Essequibo River, Guyana. Flowers in June.

Vernacular Names. Locust, simiri or courabarie, although the first

two names also refer to the more common species, H. courbaril, in Guyana.

Guyana. Macouria River, Essequibo River, Mar., 1909, C. W. Anderson 165

(K).

Hymenaea davisii was named by Sandwith in honor of Mr. T. A. W.
Davis, then Assistant Conservator of Forests, British Guiana. Sandwith

recognized its close affinity to H. oblongijolia but characterized H. da-

visii by (1) narrowly falcate and long acuminate leaflets, (2) long pedi-

cels, (3) long stalk-like base of the calyx-tube and (4) usually <
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fruits. After examining the type specimen and evaluating all the charac-

ters, the differences listed are considered as trends within a rather diverse

species complex. Thus, it is appropriate to reduce H. davisii to a varietal

status under H. oblongijolia. Hymenaea oblongifolia, therefore, is con-

sidered to be a polymorphic species with four varieties. A synoptic key

to the varieties is presented to aid in identification:

1. Leaflets glabrous on the two sides.

2. Leaflets narrowly falcate; petals lanceolate and subsessile; calyx-tube

with long stalk-like base, ca. 9 mm. long var. davisii.

2. Leaflets narrowly or wide-oblong; petals subunguiculate to distinctly un-

guiculate; calyx-tube with short stalk-like base, ca. 3 mm. long.

3. Leaflets elongate-oblong (L/W ca. 3); petals subunguiculate to un-

guiculate var. oblongijolia.

3. Leaflets wide-oblong (L/W ca. 2) ;
petals distinctly unguiculate

var. latifolia.

1. Leaflets with dense, golden-brown tomentose hairs underneath
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THE GENUS CYRTANDRA IN THE RYUKYU
AND CAROLINE ISLANDS

George W. Gillett 1

A recent monographic study of the genus Cyrtandra in the South
Pacific, covering the territory from the New Hebrides to the Marquesas
Islands, includes some 54 species of this very widely dispersed group.

However, an additional five species occur north of the equator in the

Ryukyu and Caroline Islands, a region with a measure of geographical

coherence and some distance from the South Pacific territory of Cyrtandra.

The purpose of this paper is to present the systematic relationships and
expanded descriptions of these five species. A map showing the distribu-

tion of Cyrtandra and portraying the geographical relationships of the

species may be consulted in volume 51 (page 242) of this Journal.

The five species considered here are probably from diverse origins. The
most conservative speculation for the evolutionary history of Cyrtandra

yaeyamae would include long-distance dispersal from northern Luzon.

The most probable origins for C. palawensis and C. todaiensis, on the other

hand, would be Mindanao or western New Guinea. These geographical

relationships contrast with the eastern New Guinea-Solomon Islands

source region for the lineages of C. kusaimontana and C. urvillei, and for

the various lineages that extend across the South Pacific to the Marquesas

This small group of species includes some remarkable expressions of

the genus, including the vining habit (C. palawensis), actinomorphic corol-

la (C. palawensis and C. todaiensis), valvate corolla lobes (C. todaiensis),

and stamens numbering 4, 5, and 6 (as opposed to the usual pair of sta-

mens) (C. todaiensis). The vining habit has been reported in some New
Guinea species. Actinomorphic corollas with 4 or 5 stamens also occur in

Cyrtandra jonesii of the Marquesas Islands, a species whose evolutionary

lineage may be distinct from those of C. palawensis and C. todaiensis of

the western Caroline Islands.

While not having had the advantage of field work in the Caroline and

Ryukyu Islands, I have received excellent specimens, including spirit col-

lections and field data, through the kind assistance of Mrs. Sheila Hardy,

Mr. Demei Otobed, and Dr. Egbert Walker, to whom appreciation is

extended. Thanks are also extended to the curators of the following her-

baria who generously loaned specimens in their care:
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Arnold Arboretum of Harvard University, Cambridge,

Bernice P. Bishop Museum, Honolulu.

Royal Botanic Garden, Edinburgh.

Royal Botanic Gardens, Kew.
Museum National d'Histoire Naturelle, Paris.

National Taiwan University, Taipei.

University of California, Berkeley.

Smithsonian Institution, Washington.

SYSTEMATIC TREATMENT
Cyrtandra J. R. & G. Forst. Char. Gen. 5. pi. 3. 1776.

A description of the genus and its geographical range is presented in

Contr. U.S. Natl. Herb. 37(4) : 107-159.

Key to Species

Corolla actinomorphic.

Stamens 2; shrubs climbing to 5-6 meters; corolla lobes imbricate; calyx

persistent 1. C. palawensis.

Stamens 4, 5, or 6; erect shrubs 2-3 meters high; corolla lobes valvate; calyx

deciduous 2. C. todaiensis.

Corolla bilabiate.

Inflorescence capitate to subcapitate, the pedicels concealed by the congested

flowers and bracts 3. C. yaeyamae.
Inflorescence an open, branching cyme, not capitate or subcapitate, the pedi-

cels visible, not obscured by the congested flowers and bracts.

Calyx 2.0-2.5 cm. long, pubescent on inner surface; corolla 3 cm. long

4. C
Calyx 1.2-1.4 cm. long, glabrous on inner surface; corolla 1

1. Cyrtandra palawensis Schltr. Bot. Jahrb. 56: 577. 1921.

Climbing shrub ascending to 5-6 m., the young and mature parts dense-

ly to moderately pubescent with brown hairs 20-30 microns in diameter
and 0.5-1.5 mm. long; leaves opposite, the petioles 3.5-8 cm. long, the

blades elliptic, 4.5-9 cm. broad and 10-24 cm. long, primary veins 9-14
per side, blades equal to unequal and acute at bases, acute to acuminate
at apices, entire to faintly serrate with about 1 shallow tooth per cm. at

margins; inflorescences densely pubescent, of 3-10 flowers, the axillary

peduncles 2 mm. long, terminated by deciduous, densely pubescent bracts

2 mm. broad and 5 mm. long; pedicels 2-5 mm. long; calyx persistent,

cylindrical to inflated, pubescent on the outer surface with hairs 40-60
microns in diameter and 0.5-1.0 mm. long, glabrous on the inner surface,

the calyx 9-12 mm. long, cleft 2-4 mm. into 5 nearly equal, acute lobes;

corolla white, cylindrical, 14 mm. long, cleft 2-3 mm. into 5 equal, im-

bricate lobes, the limb actinomorphic, the outer surface of the corolla

glabrous below, glabrate to pubescent above, with non-glandular hairs,

the inner surface glabrous; stamens 2, the glabrous f"
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adnate to the corolla tube 4 mm. below the throat; staminodes 3, 0.25

mm. long, adnate to the tube 5 mm. below the throat, the center staminode

1 mm. above the laterals, the staminodes and stamens adnate opposite

the 5 sinuses of the corolla; cupulate annular disc 1 mm. high, the margin
entire; ovary glabrous, 6 mm. long; style glabrous, 7 mm. long; stigma

cleft 1 mm. into two applanate lobes; fruit enveloped by the persistent

calyx, the fruit 1.5 cm. long, ovoid, tapered at the apex into a beak 3-4

mm. long; seeds 0.5 mm. long, the coats sculptured by vertical striations.

Type locality: Babelthuap Island, Palau, Caroline Islands. Type
collected by Ledermann (Ledermann 14523), not seen.

Local name: "Melkii" {Hardy & Otobed 83).

Distribution: Upland rain forest, Palau Archipelago. Confirmed lo-

calities limited to the island of Babelthuap.

Palau: without further locality, Kanehira 274 (bish), 1963 (k, p). Babelthuap:

Aimiliki, Hosokawa 7251 (bish, tai); Garmiscan, Hosokawa 9139 (bish, tai);

2 mi. S. of Ngarekea Village, Fehlman s.n. (bish); Ngetbelebel, Imelik, Hardy
& Otobed 83 (ucr).

This species has the distinction of an actinomorphic corolla, seen also

in C. todaiensis Kanehira. It is different from the latter species in many
characters, including imbricate corolla lobes, two stamens, and a per-

sistent calyx. In the more than 90 species of Pacific Cyrtandra I have

studied, none bears any close relationship to C. palawensis. The nearest

relative is probably among the more than 200 species in New Guinea and

the Philippines.

2. Cyrtandra todaiensis Kanehira, Bot. Mag. Tokyo 47: 679. 1933.

Protocyrtandra todaiensis (Kanehira) Hosokawa, Trans. Nat. Hist. Soc. For-

Cyrtandra todaiensis is described and illustrated in vol. 51 (pages 241-

246) of this Journal. Further discussion of this species has been advanced

by Burtt in Notes Bot. Gard. Edinb. 30(1) : 1-10. 1970.

3. Cyrtandra yaeyamae Ohwi, Jour. Jap. Bot. 13: 339, 340. 1937.

Cyrtandra iriomotensis Masam. Not. Syst. (Paris) 6: 38, 39. 1937.

Shrub 2-4 m. high, the young foliage pubescent with indument of hairs

30 microns in diameter and 0.4-0.8 mm. long; stems square in cross-

section, thick (2-4 cm.), light gray; leaves opposite, the petioles 3-7

cm. long, connate at bases; blades lanceolate to ovate, 7-17 cm. wide,

10-^0 cm. long, tapering to an unequal, acute base and decurrent on the

petiole, acute to acuminate at apex, shallowly undulate-dentate at margin,

glabrous on both surfaces, much paler beneath, the primary veins about

16 on each side, curved-ascending, not uniting at margin; inflorescences

axillary, many flowered, the congested fascicles with involucre-like bracts
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at the summit of a peduncle, 5-20 mm. long, the bracts lanceolate to

oblanceolate, 2-4 cm. long, entire or shallowly lacerate, glabrous, the in-

ner bracts smaller; calyx about 6 mm. long, glabrous on the outer and

inner surfaces, cleft to about 2 mm. from the base into 5 subequal lan-

ceolate lobes; corolla funnelform to campanulate, creamy-white, about

2.5 cm. long, cleft into rounded lobes, glabrous outside, with inner pubes-

cence of very short hairs; stamens 2, the filaments glabrous, 7-10 mm.
long, adnate to the corolla tube about 1 cm. above the base, the anthers

connate and borne slightly below the throat; staminodes 3, attached at

the same level as the stamens, erect, straight, somewhat rigid. 3-4 mm.
long, the middle staminode 1 mm. long and borne 1 mm. below the la-

terals, annular disc conspicuous 1.5-2 mm. high, with undulate margin;

ovary 9 mm. long, glabrous; style 11 mm. long, densely pubescent with

minute noncapitate hairs, bearing the bifid stigma below the anthers;

fruit ellipsoidal, about 15 mm. long, tipped by 5 mm. of the persistent

style base; seeds not seen.

Type locality: Iriomote Island, Ryukyu Islands. Type: Sonohara

Local name: "Yaeyama-iwa-tabako" (Yaeyama Rocky Tobacco).

Distribution: Known only from Iriomote Island.

This species is closely related to Cyrtandra cwningii which occurs in the

Philippines and north to Botel Tobago, in the Batan Islands, off the

southeast coast of Formosa. The similarity is so great that the latter

name has been erroneously applied to the Iriomote collection of Hatusima.

Pubescent shrub almost 1 meter high, the stems, leaves, and inflores-

cences covered with a woolly to sparse indument of yellowish brown hairs

40-60 microns in diameter and 1.0 to 1.5 mm. long; leaves opposite, the

petioles 7.5-13 cm. long, the blades elliptic-ovate, 14-17 cm. broad and

28-53 cm. long, the primary veins 8-9 per side, the blades unequal and

attenuate at bases, acuminate at apices, irregularly and shallowly serrate

at margins, woolly on the lower surface, the hairs scattered on the upper

surface; inflorescences of 3-4 flowers, the cymes borne on axillary, woolly

peducles 1-3 cm. long, terminated by 3-4 woolly pedicels 7-20 mm. long;

bracts small; calyx tardily deciduous, densely pubescent on the outer and

inner surfaces, cylindrical, 2.0-2.5 cm. long, cleft 10-20 mm. into 5 equal,

lanceolate, acuminate lobes; corolla 3 cm. long, glabrous, the posterior lip

scarcely apparent, the anterior lip trilobate; stamens 2, the filaments 7

mm. long, the anthers 2 mm. long; staminodes 3, 1-2 mm. long; cupulate

annular disc 1.0 mm. high, entire at margin, persistent; ovary glabrous;
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style sparsely pilose and shortly bilobed at apex; fruit ovoid, yellowish

brown, 2.0-2.5 cm. long, tipped by 2.5 mm. of the style base; seeds 0.4

mm. long, ovoid, the coats coarsely reticulate.

Type locality: Kusaie, Eastern Caroline Islands. Type collected by
Hosokawa, cited below.

Distribution: Upland rain forest on the island of Kusaie.

Kusaie: "In the Astronia thicket situated upon the upper altitude of Mt.
Buache (T. Hosokawa no. 6288 a! July 29, 1933)." Type collection (not seen).

Finkol, 500 ft., Hosokawa 9389 (tai).

The above description was prepared from a study of Hosokawa 9389
and from a translation of Hosokawa's original publication. Some difficul-

ties were encountered in the translation. Hosokawa apparently reversed

the application of "anterior" and "posterior" as applied to the corolla. I

have taken the liberty of using "posterior" to designate the bilobate upper

lip and "anterior" for the trilobate lower lip, to be consistent with my usage

of the terms. There is no doubt that Hosokawa 9389 and the type speci-

men are of the same species, however. This species is strongly distinct

from C. urvillei, which also occurs on Kusaie. Cyrtat

probably evolved from stock dispersed from New Guin

Cyrtandra ponapensis Kanehira, Bot. Mag. Tokyo 46(548): 492, 493. 1932.

Shrub to small tree 1.5-5 m. high, the young parts pubescent with an

indument of brown hairs 30-40 microns in diameter and 0.3-0.6 mm. long;

leaves opposite, the petioles 2-10 cm. long, the blades ovate to elliptic,

4-17 cm. broad and 5-39 cm. long, the primary veins 5-8 per side, the

blades equal to unequal and decurrent at bases, obtuse to acute at apices,

entire to undulate to serrate with 1-3 teeth per cm. at margins; inflores-

cences pubescent, bearing 1-15 flowers, the axillary peduncles 1-2.5 cm.

long, terminated by lanceolate bracts 5-10 mm. long, subtending 1-4

bracteolate, branched axes 5-8 mm. long; pedicels 5-10 mm. long; calyx

12-14 mm. long, cleft to within 1 mm. of base into 5 equal, linear-lanceo-

late lobes, pubescent on the outer surface with appressed hairs 30 mi-

crons in diameter and 0.2-0.3 mm. long, glabrous on the inner surface;

corolla white, 16-19 mm. long, cleft 5-7 mm. into 5 unequal, rounded

lobes: glabrous on the outer and inner surfaces except for an inner throat

pubescence of capitate glandular hairs 30 microns in diameter and 0.1

mm. long; stamens 2, the glabrous filaments 3 mm. long, adnate to the

corolla tube 3 mm. below the throat and opposite the sinuses of the an-

terior lobe, the anthers coherent at apices, held slightly below the throat;

staminodes 3, 1 mm. long, adnate to the tube 3 mm. below the throat op-

posite the sinuses of the posterior lobes, the center staminode 0.5 mm.

long and borne 1 mm. above the laterals; cupulate annular disc persistent,
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1.5 mm. high, entire at margin; ovary glabrous, 5 mm. long; style glabrous,

5 mm. long; stigma cleft 0.5 mm. into two thick lobes; fruit ovoid 1.5

cm. long; seeds ovoid-fusiform, 0.4 mm. long, the coats sculptured with

longitudinal striations.

Type locality: Kusaie Island, Caroline Islands. Type (not seen)

collected by Dumont d'Urville.

Distribution: Kusaie and Ponape Islands, eastern Caroline Islands,

in upland rain forest, 100-700 m.

Kusaie: without further locality, Kanehira 1381 (tai), Stone 1923 (bish),

Finkol, Hosokawa 6416, 9416 (tai), Utwa, 9374 (tai), Mt. Buache, 6287 (tai).

Ponape: Niinoani-zan, Kanehira 831 (bish, syntype of Cyrtandra ponapensis

Kanehira); Tortom-zan, Kanehira 1550 (k, tai, syntypes of C. ponapensis);

Naanaraut-zan, Kanehira 1642 (p, syntype of C. ponapensis); Mt. Seletenreh,

Glassman 2743, Stone 5390 (bish) ; Nanalant Mtn., Takamatsu 1090 (bish)
;

Nawpil, Hosokawa 8228 (tai); Nipit, Hosokawa 9502 (tai); Kuporujo, Taka-

matsu 660, 669, 671 (bish) ; Troton, Hosokawa 5749 (tai) ; Nunioanii, Hosokawa
5670 (bish, tai), 5687 (tai), Ponape, without further locality, Kanehira 1357

(p); Ledermann 13682 (k).

In his "Die Gesneraceen von Mikronesien" (Bot. Jahrb. 56: 576, 577.

1921) Schlechter circumscribed Cyrtandra urvillei to include both the

Kusaie and the Ponape material, a judgment in which I concur. He cited

d'Urville's type from Kusaie and Ledermann 13682, from Ponape, cited

above. Kanehira published C. ponapensis 11 years later, in 1932, and il-

lustrated both C. urvillei (Kusaie) and C. ponapensis (Ponape) in his

"Flora Micronesica" in 1933. An examination of the specimens and of

Kanehira's illustrations shows that these are one species, of the Cyrtandra

cymosa (New Hebrides)-C. tempestii (Fiji)-C samoensis (Samoa)-
C. rarotongensis (Rarotonga) lineage that is so well dispersed in the

South Pacific. The occurrence of C. urvillei on both Ponape and Kusaie

(300 miles southeast of Ponape) is consistent with the remarkably wide

dispersal of this lineage. The related C. samoensis occurs on Niue Island,

300 miles southeast of its nearest locality in Samoa.

Department of Biology

University of California

Riverside, California 92502



MILLER, WOOD OF AMENTOTAXUS

THE WOOD OF AMENTOTAXUS

Howard J. Miller

Controversy over the taxonomic relationship of the Taxineae with
the Coniferineae has created a new interest in the field of wood anatomy.
This has been reflected by the flurry of investigations being conducted in

families such as the Podocarpaceae.

The systematic position of Amentotaxus is somewhat uncertain (see

Keng, 1969). While many authors place Amentotaxus in the Taxaceae,
this genus has also been referred to the Cephalotaxaceae or even con-

sidered to represent a separate family, the Amentotaxaceae. When Kudo
and Yamamoto (1931) described this last family, it was considered to be

represented by only a single species, Amentotaxus argotaenia (Hance)
Pilger. In his revision of Amentotaxus Li (1952) recognized four species.

However, the description and publication of three new species of Amento-
taxus based on leaf morphology would appear to have been overly opti-

mistic and has not gone unchallenged. Hu (1964) recognized only three

of the species, since she thought that Amentotaxus cathayensis Li could

not be usefully upheld as distinct. Moreover, Chuang and Hu (1963) con-

sidered that Amentotaxus jormosana Li was better referred to Amentotaxus

argotaenia (Hance) Pilger. The divergence of opinion has increased the

need to investigate any anatomical features that may be of

importance. In connection with this work it was thought an ex

of the wood anatomy would be worthwhile, even though t

uation at the subgeneric level is not often successful in this field. A com-

parative study of the wood anatomy within the genus Amentotaxus is

considerably limited by the lack of availability of suitable material ; most

locations of Amentotaxus are in China. The scanty and now somewhat

rare wood specimens were collected before 1935, with the exception of

some from Taiwan.

PRIOR INVESTIGATIONS

Tang (1933) gave a short description of Amentotaxus argotaenia,

based on two specimens from the province of Kwangtung in China. He
noted rays 1-4 cells high in one specimen whereas in the other they were

mostly 3-5 cells high. He also mentioned a slight difference in tracheid

wall thickness between the early and late wood. A shorter description

was made by Prince (1938). He stated in his introduction to the Taxineae

that crassulae are clearly developed. Phillips' (1948) brief description

mentioned that the horizontal walls of the ray cells are relatively thick

and sparsely pitted; and that the parenchyma cells are wider than the

tracheids and have nodular end walls.
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The description given by Greguss (1955), based on wood from Taiwan,

was much more detailed. According to Greguss the tracheid wall thick-

ness in early wood is not significantly different from that of the late wood.

He did not mention the presence of crassulae. Bordered pits are absent

or rare on the tangential walls of tracheids, but on the radial wall they

form one irregular row. Spiral thickenings are mostly paired. The pit

aperture, which is rounded to slit-shaped, is very often enclosed by

a pair of spirals and lies in the same direction as the spiral. Aperture di-

rection was given as mostly 45° to the axis. There was no reference to

ray wall thickness, but Greguss regarded the end wall as generally smooth.

His more detailed description of the axial parenchyma is i

with Phillips'.

PRESENT DESCRIPTIONS

Amentotaxus argotaenia (Hance) Pilger (A. ji

Collector: Dr. Ryozo

A smooth textured wood with a yellow-brown color. The growth rings

although distinct are not so pronounced as in the Gymnosperms of the

temperate zones. Their width varies from 40 to more than 90 cells. There

is a gradual transition from early to late wood, and the late wood con-

sists of only (2)4-5 rows of flattened tracheids.

The tracheids are rounded or angular in transverse section and display

intercellular spaces. A few tracheids are present with a loosening of the

secondary wall. Double spiral bands, 3-6 p wide, appear to be charac-

teristic of this wood. They vary in angle from almost horizontal (Fig-

ure 1), mostly in the early wood, to up to 60° (Figure 2), mostly in the

late wood. Crassulae are present. The bordered pits are without torus

and are rare on the tangential walls; on the radial walls they are ar-

ranged mostly in one irregular row but occasionally partially biseriate

rows are found. Their size varies from 12-15 p in the early wood, to 10-

16 p in the late wood. The pit apertures lie within the double spiral bands

and are oval to lenticular, particularly in the late wood. In the early wood
the aperture is oriented almost perpendicularly to the spiral bands (Fig-

ure 3) and mostly parallel to the bands (Figure 4) in the late tracheids.

The aperture sizes vary from 2-5 p X 5-10 p in the early wood to 2-4 p X
4-12 p in the late wood. Pits are frequently accompanied by checking,

which is more apparent in the late wood.

Tracheid measurements— in early wood: (17)25-30(40) p radial

and (17)28-32(40) p tangential; in late wood: 10-14 p radial, (15)25-

28(35) p tangential. Length: 800-3000 p, average 2080 p. The wall thick-

ness is not significantly different in early and late wood and ranges from

2.5-5 p.
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ixus argotaema, showing horizontal

, Radial section showing spiral bands up to 60°, X 280.

3* Radial section showing apertures perpendicular to spiral bands, X 1920. 4,

Radial section showing apertures parallel to bands, X 2000. [Figures 3 and 4

S. E. M.]
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The wood rays are uniseriate or occasionally partially two cells wide.

This does not appear to represent a truly biseriate state, for occasionally

in the transverse section, the end walls of ray cells are seen to meet

diagonally. This point when viewed in the tangential section may give

the impression of a biseriate ray. Rays are composed of parenchyma cells

only with no ray tracheids, although thin-walled marginal ray paren-

chyma without cross-field pitting is frequently seen (Figure 5). Cupres-

soid cross-field pitting; 1-2 pits per cross-field, occasionally 3-4 pits,

which, when found, are seen only in the outer row of pitted cells. In the

early wood the largest pits are: 6-8 ft, aperture 5-6 /*; in the late wood:
7-10 fi and 5-8 fx. respectively. The pits between ray and axial parenchyma
are simple, 7-10 /x, though larger irregular pits up to 25 /x are present.

There is occasional pitting in the horizontal walls and thin patches are

also seen, probably from a fungal infection; mycelia were found through-

out the specimen. Although the horizontal walls are generally smooth,

they are very uneven in thickness. The end walls are thin and smooth,

not nodular, and often join the horizontal walls obliquely. Indentures are

present. Number of rays per mm.2 50-60. Width of rays cells 12-18 p,

height 20-30 /*. The rays generally 1-3, maximum 11 cells high (275 /*).

Distribution frequency— number of cells high and percent (in paren-

theses): 1 (21); 2 (43); 3 (23); 4 (8); 5 (3); 6+ (2).

Parenchyma is relatively abundant in the early wood, the distribution

being diffuse but with a tendency to form small groups and short tangential

bands (Figure 6). In the late wood it is scarce. The cells are mostly

empty. The diameter of the cells varies from 20-50 ti but is generally

30-45 p. The end walls are pitted and mostly nodular (Figure 7). The
pits of the vertical walls are rounded or oval, 3-10 fx wide, although ir-

regular pitting is common together with a tendency to form large irregular

pits up to 25 fx wide.

Amentotaxus argotaenia (Hance) Pilger (A . formosana Li) . Uw 18638.

Location: Taiwan (Formosa). Obtained from the U.S. Forest Prod-

ucts Laboratory, Madison, Wise. No. 9369. Originally from Dr. Ryozo
Kanehira.

In this specimen the growth rings vary from 20-70 cells wide. The
late wood consists of 2-4(5) flattened tracheids. The double spiral band

is mostly horizontal, but occasionally up to 30°, 45° is rare. Tracheid

lengths are 850-2650 ti with an average of 1900 ft. The rays are generally

1-4, maximum 12 cells high (275 p). Distribution frequency— number
of cells high and percent (in parentheses): 1 (26); 2 (42); 3 (11); 4

(14); 5 (4); 6+ (3). The parenchyma has a diameter of (15)25-

40(50) ft, with pits of diameter 4-8 ti and irregular pits up to 30 jx wide

Amentotaxus argotaenia (Hance) Pilger, sensu stricto. Uw 18636.

Location: listed as unknown, but believed to be Kwangtung. Ob-

tained from the Institute of Forest Botany, University of Tokyo, Japan.



Figures 5-7. Amentotaxus argotaenia. 5, Radial section showing thin-walled

marginal ray parenchyma, X 160. 6, Transverse section illustrating parenchyma

in small groups and short tangential bands, X 30. 7, Tangential section showing

general ray distribution and demonstrating axial ray parenchyma with nodular
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The description is comparable to that of Uw 18635, with the following

modifications: the growth rings have a width of between 35-70 cells.

The late wood consists of 2-3(4) rows of flattened tracheids. The angle

of the double spiral bands ranges between 30° and 60°, but mostly 45°.

Tracheid lengths vary from 1300-2600 p, averaging 1890 ft. The paren-

chyma cells of the rays, although smooth, are slightly thicker, 0.5-1 n, than

in Uw 18635. Number of rays per mm.2 30-40. Rays are generally 1-4,

maximum 13 cells high (300 /a). Distribution frequency— number of

cells high and percent (in parentheses) : 1 (10); 2 (31); 3 (23); 4 (16);

5 (10); 6+ (10).

Parenchyma distribution is similar to Uw 18635, the diameter being

(15)25-40(50) fi. The size of the pits is 4-10 p. with irregular pitting and

a tendency to form large pits up to 30 //, wide.

Owing to the described variations and the limited number of wood
specimens of Amentotaxus available, information was obtained from mac-

erations prepared from twig material originating from herbarium speci-

mens. See Table 1.

600-1200 90°-45°

800-1100 Mostly 45'

750-1400 More 45°

than 90°

Mostly 45° present, mc
lenticular

lenticular

I or nearly horizontal.

In Table 1, *A. formosana was 4 to 5 years old, and demonstrated the

following characteristics: tracheids with bordered pits occurring on the

tangential walls but rare; pits on the radial walls forming one row which
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is more or less regular; the diameter of the pit borders as much as 25 n in

the early wood; crassulae present.

Rays are uniseriate and consist of parenchyma cells only. Marginal
ray parenchyma is not apparent. The horizontal walls are slightly un-

even in thickness with occasional pits. Indentures are present but rare.

The end walls often join the horizontal walls obliquely. Mostly 2 pits per

cross-field but 3-4 pits per cross-field are more frequent than in the wood
specimens previously seen. Number of rays per mm.- 100-200. Width
of ray cells 8-16 p, height 20-35 /*. The rays are generally 1-2, maximum
7 cells high (200 /i.). Distribution frequency— number of cells high and
percent (in parentheses): 1 (65); 2 (27); 3 (6); 4-f (2). The wood
parenchyma is relatively abundant in the early wood. The pits are 5-

10 fi wide, round and regular. There was no evidence of fungus in this

DISCUSSION

Obvious anatomical features such as the abundance and arrangement

of the wood parenchyma and the double spirals of the tracheids enclosing

the bordered pits are of importance at the generic level. Greguss went so

far as to say that the arrangement and width of the parenchyma is so

characteristic that this genus is immediately distinguishable from all

other "conifers." Crassulae which occur in all specimens, including twig

material, would appear to be a feature of importance at a higher taxonomic

level (Prince, 1938).

The slight variations in tracheid wall thickness are not significant.

Their diameter agrees closely with measurements made by Greguss. The
tracheid lengths are slightly variable but there is an overlap between the

three specimens. Their relative shortness in the twig specimens is in

accordance with the first part of one of Sanio's Laws (1872), which

states, "In the stem (and branches) the tracheids show an increase in

size from within outwards, throughout a number of annual rings." The

second part of the rule, "... until a certain size is reached, which re-

mains constant in subsequent years," was in dispute; it has been dis-

cussed by many authors including Liang (1948) and was reviewed by

Dinwoodie (1961). The orientation of the pit apertures within the

double spiral might at first sight appear to be of some significance.

Further investigations on the herbarium material show a complete range

of variation without any apparent pattern. However, where bands lie at

about 45°, the somewhat lenticular pits are mostly parallel to the axis

of the band. On this point the present author is in agreement with Gre-

guss.

The differences in the cell wall thickness of the rays is slight. Its true

thickness is masked by a degree of irregularity, particularly marked in

the stem woods. The marginal ray parenchyma described in Araucariaceae

and Podocarpaceae (Greguss 1957), was not reported by Greguss (1955)

for Amentotaxus. It was found in all the stem woods but was not ap-

parent in the twig wood, indicating a later development. In specimen Uw
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18636 there are only 30-40 rays per mm.- compared to 50-60 rays per

mm.2 in the other two. In this same specimen there is also a slight dif-

ference in the ray distribution frequency. Tang (1933) noted that one

of his specimens had rays 1^1 cells high and the other 3-5 cells high.

Differences of this nature would not appear to be of any systematic sig-

nificance, since measurements on twig material show a marked increase

in the number of rays (100-200 per mm. 2
) and a concurrent decrease in

the mean number of cells in each ray. These differences are probably re-

lated to factors of age, growth, environment, and other physiological

The width of the axial parenchyma appears to be relatively constant.

The only difference seen is in the wall where large irregular pits occur.

In twig wood, only regular pits of normal size are found. The presence

of a fungal infection could explain the irregularities, as the twig wood
appears to be free from fungus. This could also account for the increased

irregularity in the thickness in the horizontal walls of the ray parenchyma
to be found in the stem wood.

CONCLUSIONS

Amentotaxus is unique at the generic level with the following charac-

teristic features: abundance and distribution of wood parenchyma, nodular

end walls; double spiral thickenings of tracheids mostly enclosing pit

apertures; rays 1-4 cells high, horizontal walls of uneven thickness with

end walls joining at an oblique angle. Some authors, e.g. Kudo and Yama-
moto (1931), and Li (1963), have placed Amentotaxus in a separate

family. On the basis of this investigation into the wood characteristics

of Amentotaxus, it would be inadvisable for the present author to make
any such taxonomic decisions until an adequate comparison has been made
with the woods of related genera.

Significant differences are not apparent in the anatomical features of

the material examined. It would therefore appear that

evaluation is not possible at the specific level, or b) .

typic. Should fresh material become available, however, complete with

authenticated information about locality, environment, and age of speci-

men, reinvestigation might be advisable.
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of Mr. A. Kuiper,

MATERIAL STUDIED (in Table 1)

1. Amentotaxus argotaenia (Hance) Pilger. Hong Kong: A. B. Westland s.n.

2. Amentotaxus argotaenia (Hance) Pilger. Kwantung, China: Y. W. Taam
551 (a).

3. Amentotaxus cathayensis Li. Western Hupeh, China: E. H. Wilson 1894

4. Amentotaxus formosana Li. Taiwan: R. Kanehira & S. Sasaki s.n. 19

Feb. 1925 (ti).

5. Amentotaxus formosana Li. Taiwan: R. Kanehira s.n. 27 Dec. 1925 (a).

6. Amentotaxus yunnanensis Li. Yunnan, China: K. M. Feng 12792 (a).

7. Amentotaxus yunnanensis Li. Yunnan, China: H. T. Tsai 51887 (c, iso-

type).
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DIOECISM IN CITHAREXYLUM (VERBENACEAE)

:

AN ADDENDUM

P. B. TOMLINSON

In a recent issue of this Journal (53: 386-389) dioecism in popula-

tions of Citharexylum Jruticosum L. (Verbenaceae) native to South Florida

was described (Tomlinson & Fawcett, 1972) with the implication that

dioecism had not been recorded previously in the genus Citharexylum (

=

Citharexylon)

.

I am indebted to Dr. N. S. Troncoso, Instituto de Botanica Darwinion,

San Isidro, Argentina, for drawing my attention to an earlier description

of dioecism in this genus, in C. montevidense Spr. (= C. barbinerve

Cham.) by Arechavaleta (1902). In this Argentinian-Uruguayan species,

apart from the functional distinction whereby some plants set fruit and

others do not, there are appreciable morphological differences between the

inflorescences and flowers of male and female trees.

These observations supplement those made by Troncoso (1961a) on

Lippia in which dioecism is recorded for several species. In the Verbena-

ceae, dioecism is now known for the genera Aegiphila, Citharexylum, and

Lippia (Troncoso, 1961b).

Literature Cited

Tomlinson, P. B. & Fawcett, Priscilla. 1972. Dioecism in Citharexylum

(Verbenaceae). Jour. Arnold Arb. 53: 386-389.

Troncoso, Nelida S. 1961a. Sabre dioecia en especies de Lippia (Verbenaceas).

Bol. Soc. Argent. Bot. 9: 181-185.

. 1961b. Las "Lippia" (Verbenaceas) descritas del Paraguay por Robert

Chodat y John Briquet. Darwiniana 12: 256-292.

Harvard University

Harvard Forest
Petersham, Massachusetts 01366



LAZELLA HARENBERG SCHWARTEN

New York, New York - December 8, 1900

Flemington, New Jersey - January 2, 1973

It is with great regret that we record the death of

Mrs. Schwarten, Librarian of the Arnold Arboretum

from 1944 to 1954 and of both the Arboretum and the

Gray Herbarium from 1954 to 1967.
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Some of the most intriguing and best documented floras of former

times are those which occurred in North Temperate regions just following

disappearance of the Wisconsin ice sheet. In glaciated eastern and central

North America plant communities that developed during the waning

stages of glaciation are becoming increasingly better understood. At nu-

merous sites in the southern portion of this region clear evidence of tundra

vegetation is present in sediments deposited during and immediately fol-

lowing ice recession, and the fossil record shows that assemblages of

tundra plants later gave way to forests rich in spruce. These develop-

ments occurred in what generally is termed lateglacial time which ends

with the disappearance or decline of spruce, an event marked clearly in

pollen diagrams from a wide area. Wright (1971) provides an up-to-date,

regional review of the subject and of postglacial vegetation which re-

placed spruce and assemblages of other boreal plants.

Evidence for these changes has come mostly from pollen extracted from

lake and bog sediments, although study of macroscopic plant remains, usu-

ally leaves, fruits, and seeds, has been employed to advantage also. Ideal-

ly the two methods should be combined when possible since data they

^his report grew from research originally summaiized in a short chapter of a

Ph.D. thesis submitted to Michigan State University. The remainder

is available elsewhere (Miller, 1973). Two of the pollen
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yield, while showing considerable agreement, may be supplemental as

well. This is because more bulky parts of plants are usually not trans-

ported intact for great distances and thereby provide information on
conditions at or close to the site of burial. In contrast pollen recovered

from sediments may represent input from an area of substantial size and
vegetational diversity.

In upstate New York lateglacial forest vegetation has been broadly

characterized by Cox (1959) who studied pollen succession at many sites

in the region. Detailed pollen diagrams also are available from several

locations at the west end of the state (Miller, 1973), but megafossils

have not been used to complement these studies. The present report de-

scribes the paleobotany and paleoecology of a lateglacial deposit in western

New York. Included are pollen spectra and an account of abundant, well-

preserved plant megafossils recovered from an organic bed. The mega-
fossils comprise a fungus, oospores of four members of the Characeae,

leafy gametophytes of thirty extant species of mosses, and represented

by various kinds of remains, one vascular cryptogam, three conifers, and
twenty-two flowering plants, nineteen of which have been identified to

species. These data indicate the former presence of several distinct plant

communities along the Lake Iroquois strand and suggest the likelihood

of persistence of several of these plant assemblages at favorable sites in

the region through postglacial time.

GEOLOGICAL SETTING AND HISTORY

The sediments described here are associated with Glacial Lake Iro-

quois which occupied the Lake Ontario basin (Karrow et al, 1961) for

about 2000 years between 12,600 and 10,500 years Before Present (B.P.).

They are located in a gravel pit on the Leo S. Malloy property between
Ewings Road and Eighteen Mile Creek, 4.5 miles north and a few degrees

west of the center of the city of Lockport, Niagara County (43° 14' 16" N.
Lat., 78° 42' 30" W. Long.). The organic bed originally was beneath
about 3 meters of sand and gravel, but at the time samples were taken

these sediments had been removed by quarrying. Richard L. McCarthy
of Lockport, who made initial collections at the site, has obtained an
age determination of 12,100 ± 100 B.P. (1-838, Buckley, et al., 1968) on

a piece of spruce wood from the bed.

I studied the pit three times between 1966 and 1969, and on my first

visit (October 1966), the organic bed was just below the water table

beneath about 5 cm. of clay and silt, the upper part of which was de-

posited out of a shallow pond that covers the bottom of the excavation

during wet periods. The bed was sampled again in December, 1969,

through the ice, and exploratory digging both times showed the organic

deposit to be of limited extent. The principal constituent of the deposit

is wood. Large fragments of branches, stems, and roots are intermingled

with abundant smaller woody debris 1 cm. or less in length, and very
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little inorganic sediment is intermixed. The larger pieces have rounded

corners and show other evidence of water transport.

At 50 meters, N 20° W of the sampling point a residual "island" of

sediment had been left in place when the surrounding sands and gravels

were stripped away. According to McCarthy, sediments of similar

lithology occurred above the organic bed. The section was measured

(October 1966) as follows:

53-100 sandy loam, yellowish;

100-104

104-112
'!'

pebble lens;

sandy loam, yellowish;

112-135 sand, fine to medium with dark stain

;

135-174 cm. sand, medium to coarse, carbonate cementation into stringers

trending north-south

;

174-198 cm. gravel, with silt lenses, grading from light brown to reddish brown

at base;

sand, fine to medium with pebbles and cobbles, yellow brown to198-262 cm.

262-277 sand, coarse, dark gray with yellow brown patches;

277-282 silty clay, pink

;

282-295 sand, coarse, dark gray with yellow brown patches

;

295-300 silty clay with coarse sand, pink

;

300-306 sand, fine, dark gray;

306 water table;

306-311 m. silty clay;

No organic layer was found at this point.

In April, 1968, a backhoe was being used to dig a small pit 350 meters

north of the organic bed. The overlaying sand and gravels also had been

removed from this new site. The excavation began in medium sand and

proceeded downward through reddish brown, fine sand with silt and

clay to a depth of 2.5 meters. A sample of the silty-clay sand, 1.8 meters

below the surface, was collected for pollen analysis. The deposit of la-

custrine sediment from which the sample was taken is probably the same

as the fine sand beneath the organic bed.

It seems clear that the plant material was deposited after having been

abraded in moving water, but how this relates to late Wisconsin geological

history of the area is not precisely known. The age of the Lockport or-

ganic deposit corresponds closely to dated wood samples from Lake Iro-

quois sediments found at 340 feet Above Tide (A.T., i.e. elevation above

sea level) near Lewiston in western Niagara County (see Karrow et al.,

1961). The Lockport deposit (Figure 1) is located 1.75 miles lakeward

from the Iroquois beach, more or less equidistant between two strand

extensions which course southward toward the city. The Iroquois beach

is about 400 feet A.T. in this area and the deposit occurs 50 feet below

this. In view of these facts, it is likely that the organic material was



JOURNAL OF THE ARNOLD ARBORETUM [vol. 54

^^^^^P
NIAGARA COUNTY J^ >

/N •

-' '"'

';---'.-"'•• ERIECOuCT

(1913)

deposited under comparable conditions at both sites. Events leading to

the establishment of Glacial Lake Iroquois are fairly well known, and

because of their importance to this study, they will be summarized

At the time of maximum southward extension of the Wisconsin ice sheet,

the present basins of Lakes Erie and Ontario were deeply buried, but as

the ice front retreated to the north, ice-dammed lakes of variable size

and duration occupied first parts of the Erie basin, then the Ontario

basin. While beach deposits record the presence of numerous lakes in

the Erie basin, only one, Glacial Lake Iroquois, is prominently recorded

in the Ontario basin. After establishment of glacial lakes Early Algon-

quin and Dana in the Erie basin (see Calkin, 1970), Lake Iroquois formed

when waning Port Huron ice uncovered the Niagara escarpment thereby

permitting separation of waters in the two basins. Further retreat was

rapid and most of the Lake Ontario basin apparently was soon freed.

However, because the St. Lawrence River valley remained clogged by

ice, Lake Iroquois discharged near Rome, New York, via the Mohawk
River valley to the Hudson River. It has been estimated (Karrow et al.,

1961) that Lake Ontario came into existence about 10,500 years ago



1973] MILLER, LATEGLACIAL PLANTS 127

when ice withdrew to the north permitting final drainage of Glacial Lake
Iroquois through the St. Lawrence Valley. Following initiation of Lake
Iroquois, the continental ice sheet never again entered New York State.

During establishment of separate lakes in the Erie and Ontario basins,

a shallow lake also formed in the broad basin between the Niagara and

Onondaga escarpments. This body of water, Lake Tonawanda, as well

as some of the Great Lakes, drained into Lake Iroquois through five spill-

ways, three of which are shown in Figure 1. The two westernmost outlets,

located near the present cities of Lockport and Lewiston, carried the most

water and functioned the longest. The deposits treated in this report oc-

cur north of the Lockport spillway on the north edge of a delta formed

during drainage of Lake Tonawanda.

A subaerial delta with shifting stream courses readily accounts for the

burial of organic debris carried down the spillway or derived from near

shore vegetation. It is likely that burial would have occurred in the

early history of Lake Iroquois at a time when its shore was north of the

main strand, perhaps building the weakly expressed Newfane beaches

mapped by G. K. Gilbert and F. B. Taylor (in Kindle & Taylor, 1913).

Subsequent isostatic uplift raised the lake surface to the level of the

main beach, inundating and planing most of the delta and the Newfane

beaches, both of which show evidence of this. It is also possible that the

organic debris became buried along a shore line during adjustments in

lake level, and that the gravel and sand above represent near-shore beach

sediments. However, no evidence presently available indicates that early

fluctuations in the level of Lake Iroquois were greatly separated in time

from formation of the delta north of Lockport. Following either interpre-

tation, the fine lacustrine sand collected north of the organic bed is some-

what older than the bed and sediment just beneath.

METHODS

The organic bed was sampled with a shovel, and two collections of

plant material, totalling about 75 pounds wet weight, were obtained for

laboratory analysis. As much as possible, the adhering silts and clays

were cut from blocks of the organic layer before they were packed in

plastic bags for carrying, and to avoid contamination all recent sediment

was carefully removed. From the freshly broken face of a large block that

included the organic bed and sediments beneath, two samples for pollen

analysis were collected in December 1969. A sample of the bed is desig-

nated LS (Lockport site) 1, and a sample of gray, fine sand 2 centimeters

beneath the bed is LS 2. A third sample analyzed for pollen came from

the backhoe pit north of the organic bed. It was collected by a similar

method and is LS 3.

After picking out all large pieces of wood, inorganic sediment was

removed from chunks of the organic bed by washing it through an eight

inch 1190 or 2000 p mesh sieve into a bucket. The plant material retained

by these sieves was stored in jars until studied microscopically. Small
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seeds and fragments of plants that passed through the larger sieve or ac-

cidentally floated over its rim were concentrated by stirring the sediments

and water in the bucket into a slurry, waiting a few seconds for some of

the sand and silt to settle out, and pouring the watery mixture through a

177 or 210 ft mesh sieve. Small floating seeds and other fossils also be-

came concentrated at the meniscus in the bucket of water from which they

were easily removed.

Under a low magnification dissecting microscope, potentially identifiable

megafossils were picked from the sieve residues and segregated into vials

or jars by type. All mosses encountered were placed first in a common
container, and later the entire collection was studied and identifications

made. Comparisons with authenticated herbarium specimens were made
routinely. Nearly all moss identifications were based on dissected fossil

specimens, permanently mounted in Hoyer's solution (Anderson, 1954),

and were checked against similarly prepared samples of recent collections.

Line drawings were made using Wild dissecting or compound microscopes

with drawing tubes or with an AO microprojector. Specimens of the plant

fossils treated in this report are in the author's collection.

Pollen and spores in twenty-five to forty gram samples of sediment were

concentrated following standard palynological procedures (Faegri &
Iversen, 1964) involving treatments in 10 percent HC1. 72 percent HF,
either ZnCl. or ZnBr. heavy liquid separation, 10 percent KOH, and

acetolysis. A fine mesh screen was used to remove large organic debris

from the sample of the organic bed. Residues were mounted in silicone oil

from tertiary butyl alcohol (LS 3) or glycerine jelly (LS 1 and 2), and

routine counting was done at a magnification of 250 diameters.

RESULTS

Pollen spectra. The three samples prepared for analysis had sufficient,

well-preserved pollen to permit easy counting. The spectra are presented

in Figure 2 in which the bars represent percentages calculated using the

sum of arboreal (AP) and nonarboreal pollen (NAP), excluding that of

aquatic species and spores of pteridophytes, as the percentage base. The
AP + NAP total is greater than 325 in each of the three samples. Per-

centages of pollen types not included in Figure 2 are listed in Table 1.

Pollen assemblages from comparable levels in the Houghton Bog (HB)
and Protection Bog (PB) pollen profiles (Miller, 1973) have been in-

cluded in Figure 2 and Table 1. These sites are about forty-five miles

south of the Malloy gravel pit. A piece of wood from near the level of

HB 2 has been radiocarbon dated at 11,880 ± 730 B.P. (1-3290), and

thus compares well with the age of LS 1. At their respective sites HB
and PB 2 are lower in the profile than HB and PB 1.
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Table 1. Percentages of pollen types not included in Figure 2.

Pollen types

INCLUDED IN SUJ LSI LS2 LS3 HB 1 HB2 PB1 PB2

Finns Strobus 0.8

Acer 0.3 0.2 0.9

0.3

Tsuga 0.2

Ulmus 0.1

Platanus 0.2

Juglans 0.3 0.3 0.3 — 0.4 — 0.2

0.3 0.5 0.2 0.3

0.2 1.1 0.2 0.4

0.2

Nemopanthus — 0.3

Thalictrum 0.1

Ranunculus 0.2

Urticaceae 0.3

0.3

Cheno.-Am. 0.2

Caryophyllaceae — — — 0.2 — —
TYPES EXCLUDED SUM
Potamogeton _ _ _ 0.7 0.9 03 _
Typha
Sparganium 0.6

Myriophvllum

Utricularia 0.1

Polypodiaceae 0.8 1.6 1.5 0.7 0.9 0.4 1.4

Lycopodiaceae 0.3 0.3

Osmundaceae
Ophioglossaceae 0.1 0.2

Selaginella selaginoides 0.3 1.0

Sphagnum 0.3 0.1

Other bryophyte 1.1

7.3

Unfamiliar* 0.5 0.2

Unknown** 6.0 >.2 4.8

Pediastrum

Pre-Pleistocene -pores + + + - _ +
Fungus spores - - + + + + +

* Preservatio 1 srood but identification n
** Preservatio -, poor. dentification imp..- hie.

Pollen spectra from the Lockport site agree well among themselves and
with pollen assemblages from Houghton and Protection bogs. All are

dominated by spruce, contain significant amounts of pine, and have sub-

stantial percentages of herb pollen. Only LS 3 differs markedly from
the usual amount of NAP, which in this sample comprises 41 percent of
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the total, a difference due mainly to abundant sedge pollen. The presence

of more temperate genera, such as oak (2.4, 4.2, and 4.8 percent in the

Lockport samples, to 11 percent in HB 1), ash, and the ironwoods, may
seem anomalous in an association dominated by spruce, but pollen of these

types are regular components of lateglacial pollen assemblages in glaciated

eastern North America. The variety of herb pollen in the spectra is fairly

low and no tundra indicator types were found, although in each of the

Lockport spectra, a few microspores of the predominantly boreal and sub-

arctic Selaginella selaginoides are present.

Accepting 100 /* as the dividing point between the smaller pollen of

black spruce and larger grains of white spruce, measurements of pollen

length show that both Picea glauca and P. mariana occur in sediments

at the Lockport site. Unfortunately their frequency could not be deter-

mined because too many broken and folded grains are present, although

cones of both species were found in the organic bed and confirm the pollen

data in a general way. Pine pollen encountered in the Lockport site sam-

ples was also scrutinized in an attempt to identify grains with a verrucose

germinal furrow characteristic of Pinus Strobus. However, pollen with

this morphology was not found, and in all intact, well-oriented grains ex-

amined more or less smooth furrows typical of Pinus Banksiana and P.

resinosa {Pinus diplox. type in Figure 2) were seen. At sites in south-

western New York pollen of P. Strobus becomes abundant during the

Megafossils. The organic bed from which all plant fossils discussed in

this section were isolated was of limited extent and variable thickness

(1.5-15 cm.). Toward the edge of the deposit some sands and silts were

intermixed with the organic debris, but mostly only reddish or brownish,

unoxidized organic material was present, indicating that the water table

had always been above the bed. Specimen preservation is good, although

some material is abraded and some deformed due to compression by

the overlying sands and gravels. In particular most of the larger pieces

of wood were flattened to various degrees. However, compression was not

great enough to make separation of the plant material difficult. In most

cases, the fossils are not brittle or carbonized, and tissues are sufficiently

firm to enable sections to be cut with ease. Specimens were stored and

studied under water, or in 70 percent ethyl alcohol if fungi or bacteria

appeared, because the fruits, seeds, and mosses in particular became ex-

tremely fragile upon drying.

Fungi. Several isolated clusters of strongly branched, thick-walled hy-

phae bearing numerous brown, thicker-walled vesicles were found. The

hyphae are sparsely septate, and incomplete internal constrictions block

of many filaments. In nbedded in

or attached to plant tissues. The specimens are similar and possibly iden-

tical with what Rosendahl (1943) has named Rhizophagites Butleri.

Vesicle size in specimens from the Lockport site is variable, but it falls
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within the ranges given for R. Butleri, and clearly is larger than Rosen-

dahl's second species, R. minnesotensis. Both are similar to extant my-
corrhizal fungi of the genus Rhizophagus found in roots and root-like

organs of a wide variety of cryptogamic and phanerogamic plants (Butler,

1939). Species of Rhizophagus are Zygomycetes. Specimens of Rhizo-

phagites have been recovered from several Pleistocene deposits of differ-

ent age in Minnesota and Alberta.

Charophyta. Brown or blackish charophyte oospores were fairly abun-

dant in the organic bed. Many of these were isolated from among floating

debris that accumulated at the meniscus, but some were also picked from

the sieve residues. Specimens sent to Fay Kenoyer Daily were identified

as the following four extant species: Chara delkatula Ag. emend A. Br.,

C. sejuncta A. Br., Nitella flexilis (L.) Ag., and Tolypella glomerata Desv.

in Lois. (Daily, 1968; and in litt., July 6, 1970). Germinated oospores

of Chora delkatula showing primary rhizoids or slightly later stages are

present; the other species are represented by oospores only.

Charophytes generally grow in shallow ponds, lakes, or sluggish streams

with calcareous, sometimes brackish, waters. Except for species of Nitella,

they rarely are found in acid waters. In New York State species of Chara
occur infrequently at depths greater than 15 feet, although Nitella and

Tolypella may grow deeper than this (Wood & Muenscher, 1956). Un-
less otherwise stated, the following comments are derived from Wood
(1965). A highly tolerant species, Chara delkatula extends farther into

high altitudes and polar latitudes than other Characeae. On the other

hand, C. sejuncta is more southern in distribution, occurring from Massa-
chusetts and the Great Lakes southward to Central America. It typical-

ly grows in aquatic habitats with mud or ooze bottoms (Daily, 1961).

Nitella flexilis is the most common cold-tolerant species of the genus.

Wood (1952) has reported on its presence in ponds with circumneutral

to slightly acidic water near Woods Hole, Massachusetts. Of the four

species at the Lockport site, the only one not recorded from New York
State by Wood and Muenscher (1956), Tolypella glomerata, is now known
to occur in North America from this state westward to Nebraska, Kansas,

Arizona, and Saskatchewan. Because many charophytes are widely dis-

tributed and appear to have broad ecological tolerances, they have been

little used in paleoecological studies.

Musci. About 250 ml. of thirty different mosses were obtained from the

wet sieve residues. The completeness of specimens varied from stems

with few leaves to plants equivalent to recently made herbarium col-

lections. In spite of excellent preservation in nearly all cases, it is evident

that some of the material had been abraded in moving water. Stems

bearing torn or split leaves or leaf bases only indicate this, and in micro-

scope preparations of some specimens, absent or thin outer walls of leaf

cells show the effects of abrasion and perhaps bacterial decay at the cel-

lular level. However, because mosses are fragile plants lacking the



1973] MILLER, LATEGLACIAL PLANTS 133

abundant lignified tissues of tracheophytes, it is doubtful that they would
remain intact through long distance water transport or if exposed to

wave action for a lengthy period of time. Therefore, they are indicative

of plant communities relatively close to the site of recovery.

To determine the abundance of the various mosses represented in the

organic bed, most of the collection was subdivided into units containing

single species. Surprisingly, this was readily accomplished in spite of the

small size of the fragments (average length ca. 1 cm.). Subtle differences

in color (generally a shade of brown or blackish) or in texture helped

in this task. The following terms, based on number of fragments identified,

are used to indicate abundance of a particular species, rare: five or less

(actual number of specimens given); sparse: 6-10; rather abundant:

11-15; and abundant: 16 or greater. By this scale, twelve species were

rare, three sparse, five rather abundant, and ten abundant.

Sphagnum magellanicwn Brid.— Rare; one short, leafy branch, prob-

ably from a capitulum. Cross sections of nearly dry leaves were made
easily and showed included chlorophyllose cells characteristic of the

species. A resorption furrow was also seen in some sections. In Xorth

America this is a widespread peat moss of acid habitats that extends

across subarctic portions of the continent south to the Gulf of Mexico

and California. Apparently no previous records from Pleistocene de-

posits in North America. Figure 3a.

Fissidens osmundoides Hedw.— Rare; three fragments

one isolated leaf and two nearly complete plants; critical leaf apices poorly

preserved. This species was identified on the basis of the costa ending

just below the apex of a leaf (Figures 3c, e). Its present range is circum-

boreal, and in North America it occurs from arctic (rare) and subarctic

regions southward into the United States. No certain previous reports

as a subfossil from North America. Figures 3b-e.

Ceratodon purpureus (Hedw.) Brid.— Abundant; blackish to dark

brown, well-preserved leafy plants, one fragment with a cluster of arche-

gonia. Leaves of subfossil specimens of this cosmopolitan, weedy species

show the characteristic apical teeth (Figure 3g). Known otherwise in

North America as a subfossil from a deposit of Pleistocene age in Minne-

sota (Rosendahl, 1948). Figures 3f, g.

Distichium capillaceum (Hedw.) B.S.G.— Abundant; clumps of

blackish, glossy plants held together by radicles and isolated, individual

plants, one specimen with seta attached. Some of the material may be

D. inclinatum (Hedw.) B.S.G., a species best distinguished from the

former by the nature of the complete sporophyte, which is lacking in all

specimens. Material from the Lockport site was named D. capillaceum

on the basis of size and silkiness of the leafy plants. This is a widespread

arctic-alpine species of calcareous habitats. It has been found in Pleisto-



Figure 3. Subfossil mosses from Lockport site. a. Sphagnaceae, Sphagnum
mageUamcum; b-e, Fissidentaceae, Fissni- isolated leaf show-
ing vaginant lamina, c, apex of leaf in b, d, portion of leafy gametophyte, e,

apex of leaf at arrow in d; f-j, Ditrichaceae, f, g, Ceratodon purpureas, f, two
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cene sediments in Ontario (Penhallow, 1896), Minnesota (Rosendahl,

1948), and possibly in Saskatchewan (as Distichium sp., De Vries & Bird,

1965). Figure 3h.

Ditrichum flexicaule (Schwaegr.) Hampe— Abundant; clumps and in-

dividual plants to 3 cm. tall. Steere (1947) considers this the most com-
mon of all alpine, arctic, and subarctic Bryophyta. In North America
it is found across the northern portion of the continent south to New
England, the Great Lakes area, and Colorado, but only recently reported

from New York State (Orleans Co., Lyman & Coleman, 1966). As a sub-

fossil, known from Michigan (Miller & Benninghoff, 1969), the Two
Creeks forest bed in Wisconsin (Culberson, 1955), and Minnesota (Ro-

sendahl, 1948). Figures 3i. i-

Dicranella Schreberiana (Hedw.) Schimp.— Sparse; represented by
plants with strongly squarrose, toothed leaves that are sheathing at the

base. This is an infrequent species found in North America at open places

across southern Canada southward to the northern United States. Ap-

parently unknown in North America as a subfossil. Figures 4a-c.

Dicranum juscescens Turn.— Abundant; mostly blackish, radiculose

plants, rarely clumped together. The leaves of fossil specimens are not

crisped in wet specimens nor are the lamina undulate. Additional un-

recognized species of Dicranum may occur in material segregated as this

genus, but all specimens studied microscopically had at places along the

leaf margin bistratose patches of cells characteristic of D. juscescens

(Figure 4e). This species is circumboreal in distribution and generally

is found in forested areas. Evidently not reported before from North

America as a subfossil. Figures 4d, e.

Bryoerythrophyllum recurvirostrum (Hedw.) Chen — Sparse; speci-

mens reddish, in general poorly preserved, broken seta attached to one

plant, archegonial cluster dissected free in another. Identification based

on plants with strongly revolute leaves ending in a single, pointed smooth

cell. Lower leaf cells of such plants are large, thin-walled, and epapil-

lose; upper ones are smaller, thicker walled, and strongly papillose. A
common moss across northern North America and the northern United

States. Previously reported from a lateglacial deposit near Moose Jaw,

Saskatchewan (De Vries & Bird, 1965). Figures 4f, g.

Tortella inclinata (Hedw. f.) Limpr. — Abundant; plants generally

clumped and leaves broken or fragmented. Specimens named Tortella

have leaves with plane margins, upper cells small and densely papillose,

leaves from same stem, g, leaf apex showing teeth, h. D'ntkliium capillacenm.

leafy gametophyte with basal portion of seta attached, i. j. Ditrichum fiexicaule,

i. well-preserved leafy gametophyte, j, cell net in lamina of leaf at tip of arrow



136 JOURNAL OF THE ARNOLD ARBORETUM [<

Figure 4. Subfossil mosses from Lockport site (cont ) a-^
c, Dicranella Sckreberiana, a, leafy gametophyte, b, leaf from 'another plant, -,
cell net at margin of leaf at arrow in b. d. i . ,n . d; three leaves
from same plant, e, cell net at margin of leaf at arrow in d/ f-m Pottiaceae f,
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and basal cells large and hyaline. Leaf laminae in some plants are
mostly eroded away leaving only stems with the more resistant midribs
attached. Cucullate leaf apices with the costa slightly excurrent are found
in the fossil material identified as this species. At present in North
America it occurs in southern Canada and the Great Lakes region; not
reported from New York State (Ketchledge, 1957). Not known as a
subfossil in North America. Figures 4h-k.

Tortella tortuosa (Hedw.) Limpr.— Rare; only one plant identified on
the basis of long, narrow acuminate leaves that twisted when dried, al-

though others may be present. A second Tortella with acuminate leaves,

T. fragilis, may also occur. Specimens with broken leaf apices character-

istic of this species were noted, but it is impossible to separate these from

eroded and broken specimens that may be T. tortuosa. A widespread moss
in boreal and temperate regions of North America, T. tortuosa has been

found in the Two Creeks forest bed, Wisconsin (Culberson, 1955). Fig-

Tortula ruralis (Hedw.) Gaertn., Meyer & Scherb.— Sparse
;
plants

reddish brown, several with broken setae noted. Specimens identified had

squarrose leaves with margins revolute nearly to the apex and the costa

excurrent and toothed. Upper leaf cells are densely papillose, lower cells

are mostly absent. At present a widespread moss in Canada and the

northern United States. To my knowledge the only North American

report of the species as a subfossil is from Bathurst Island in the Canadian

High Arctic (Brassard & Steere, 1968). Figures 5a, b.

Bryum pseudotriquetrum (Hedw.) Gaertn., Meyer & Scherb.— Abun-

dant; leafy plants with the areolation of the Bryaceae were numerous

and those with strongly decurrent leaves and percurrent to excurrent

costas were referred to this species. Several plants with broken setae

found. Although other species of Bryum may be represented, identifica-

tion is not possible because of the absence of intact capsules with peri-

stomes. A widespread, common species in boreal and arctic North Ameri-

ca, extending southward into the northern United States. Reported

previously from Pleistocene deposits in Michigan (Miller & Benninghoff,

1969), Wisconsin (Cheney, 1930), and Saskatchewan (De Vries & Bird,

1965). Figure 5c.

:af with strongly revolute margins,

g, apex of young leaf from same plant leaf in g was taken, h-k, Tortella inclinata,

h. two leaves from same plant, apices cupped, i. cell net near base of leaf at

lower arrow in h, j, cell net near leaf apex at upper arrow in h, k, cell net at

somewhat eroded apex of leaf, 1, m, T. tortuosa, 1. leaf, m, apex of another leaf

from same plant.
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Figure 5. Subfossil mosses from Lockport site (cont.). a, b, Pottiaceae

(concluded) a, b, Tortula ruralis, a, three leaves from same plant, large basal

cells mostly lacking, b, cell net and papillae, abaxial leaf surface near apex; c,

Bryaceae, Bryum pseudotriquetrum, two leaves from same plant showing basal
" '

ae, Mm: i pseudopunctatum, part of leafy g
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low the leaf apex, and the fact that this species is a calciphile as are most
other mosses in the assemblage. Whether the specimen is synoicous, the

condition in M. pseudopunctatum, or dioicous as in the closely related

M . punctatutn, which usually is not found in calcareous habitats, could

not be determined. Mnium pseudopunctatum is a circumboreal species

ranging southward in North America to the northern United States, but
it has not been reported from New York State. To my knowledge, un-

known as a subfossil in North America. Figure 5d.

Aulacomnium acuminatum (Lindb. & Arn.) Kindb.— Rather abun-

dant; about fifteen stems with leaves more or less broken and eroded.

This moss, one of a group of truly arctic Bryophyta (Steere, 1947), was
identified on the basis of the leaves being revolute nearly to the acuminate

apex and strongly incrassate leaf cells, each with a single large papilla.

Its presence at the Lockport site is of considerable phytogeographic in-

terest because currently this is a species almost entirely restricted to

tundra communities. In North America it is known from Greenland

(Holmen, 1957) and across the Canadian Arctic to Alaska (Steere, 1953).

A remarkably disjunct station has recently been discovered near the north

shore of Lake Superior (Williams, 1968), a region harboring an outlier

of the arctic flora. Not known from New York State nor as a subfossil in

North America. Figures 5e, f.

Aulacomnium palustre (Hedw.) Schwaegr.— Rare; one stem. Dis-

tinguished from the preceding species by scarcely bulging trigones, leaves

mostly plane or revolute near the base only, and short acuminate leaf

apices. A common moss on moist soil occurring across subarctic and

boreal North America southward throughout most of the United States.

Known previously from Pleistocene deposits in Minnesota (Rosendahl,

1948) and Iowa (Steere, 1941).

Aulacomnium turgidum (Wahlenb.) Schwaegr.— Rare; four incom-

plete leafy stems. Specimens referred here have short, wide leaves with

broadly rounded apices and percurrent costas. In North America a wide

ranging arctic, subarctic, and alpine species which Steere (1947) con-

siders one of the most characteristic and common of all arctic mosses. In

New York State known only from Mt. Marcy (C. H. Peck s.n., nys) and

to my knowledge previously unreported from North America as a sub-

fossil. Figures 5g, h.

Meesia triquetra (Richt.) Aongstr.— Rare; only one plant, leaves torn

and partly missing. The tristichous leaf arrangement is evident in the

fossil specimen, and in one leaf a few of the characteristic marginal teeth

are present, although they are eroded. A circumboreal species that in

North America extends from arctic regions southward to New Jersey,

. turgidum,
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Figure 6. Subfossil mosses from Lockport site (cont.). a-d, Meesiaceae,
b, Meesia triquetra, portion of leafy gametophyte, leaf apices mostly lackin

b, marginal cells of a leaf (at arrow in a) showing teeth, outer cell walls th

from abrasion and decay, c, d, M. uliginosa, c, three leaves from same plant,
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the Great Lakes Region, and California. Apparently only one prior re-

port as a subfossil in North America from undated peats, Bathurst Is-

land, Canadian Arctic (Brassard & Steere, 1968). Figures 6a, b.

Meesia uliginosa Hedw.— Rather abundant; stems with linear-lingu-

late leaves in which the costa is broad and ends below a rounded apex.

Range similar to the preceding species and also known previously in

North America as a subfossil from Bathurst Island (Brassard & Steere,

1968). Figures 6c, d.

Abietinella abietina (Hedw.) Fleisch.— Rare; three specimens, one

large leafy axis with side branches mostly broken off, the others small,

apical fragments with few branches. The once-pinnate branching, unipapil-

lose leaf cells, and paraphyllia are features used to identify the fossil ma-
terial. This circumboreal moss occurs in North America from arctic

regions southward to Virginia and Colorado in the mountains. As a sub-

fossil, it has been found in Wisconsin (Culberson, 1955) and Saskatche-

wan (De Vries & Bird, 1965).

Campylium chrysophyllum (Brid.) J. Lange— Rare; one plant with

several branches, identified on the basis of the more or less squarrose

leaves with small groups of quadrate alar cells and the costa reaching to

the middle of nearly all leaves. This, a more southern species than others

present at the Lockport site, is found in eastern North America from

southern Canada to Georgia and Texas. Apparently not previously re-

ported as a subfossil from northern North American Pleistocene deposits.

Campylium stellatum (Hedw.) C. Jens. — Ra
guished from the former species in the more strongly squarrose, long

acuminate leaves generally lacking a costa (or if one is present, then short

and double). Specimens were golden brown in color. A common calciphile,

circumboreal in distribution, this moss occurs across northern Canada to

Alaska and south to the northern United States. It has been reported from

Pleistocene sediments in Michigan (Miller & Benninghoff, 1969; Stouta-

mire & Benninghoff, 1964), Wisconsin (Cheney, 1930), Minnesota (Ro-

sendahl, 1948), and Iowa (Steere, 1941). Figure 6e.

Drepanocladus aduncus (Hedw.) Warnst. — Abundant ;
specimens with

, more or less falcate-secund, entire leaves with conspicuous patches

of inflated alar cells referred here. At present a widely distributed moss

in North America, usually found in wet, often calcareous habitats. As a

leaf apex, midrib stippled; e-i, Amblystegiaceae, e, Campylium stellatum, two

leaves from same plant, f, g, Drepanocladus exannulatus, f, two leaves from same

plant, g, alar cells of another leaf, h, i, Scorpidium turgescens. h portion of

leafy gametophyte (specimen dried and rewetted to restore three dimensional

form), i, leaf from another plant showing short, double costa.
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Drepanodadus exannulatus (B.S.G.) Warnst.— Rare; two fragments.

Features used to distinguish this species include serrate leaves and in-

flated alar cells extending to the costa. Because of the small size of the

fossil material, the pinnate branching seen in most recent specimens could

not be established. Circumboreal in distribution; in North America

found across northern Canada south to Pennsylvania and Colorado.

Known from the Pleistocene of Iowa (Steere, 1941) and from postglacial

moss peat at a site in the Yukon (Rampton, 1971). Figures 6f, g.

Drepanodadus ftuitans (Hedw.) Warnst. — Rare; two branch frag-

ments distinguished from other species of Drepanodadus in the deposit

in having leaves weakly serrate at the base and groups of alar cells small

and not clustered into prominent auricles. This is a common, nearly cos-

mopolitan aquatic or subaquatic moss occurring throughout Canada and

the northern United States. It has been reported from Pleistocene sedi-

ments in Ontario (Penhallow, 1896), Ohio (Sears, 1967), Minnesota

(Rosendahl, 1948), and Iowa (Steere, 1941).

Drepanodadus revolvens (Sw.) Warnst.— Rare ; three fragments placed

here on the basis of their long acuminate, strongly falcate-secund leaves

that remained smooth or became only weakly striate when dried. Material

possibly referable to var. intermedius (Lindb. ex C. J. Hartm.) Rich. &
Wallace. Another circumboreal species that in North America extends

from the arctic to the northern United States. Frequent as a subfossil in

North America where reported from Bathurst Island (Brassard & Steere,

1968), Ontario (Penhallow, 1896), Pennsylvania (Schopf & Cross, 1947),

Michigan (Miller & Benninghoff, 1969, as var. intermedius] Stoutamire

& Benninghoff, 1964), Wisconsin (Cheney, 1930), Minnesota (Rosendahl,

1948), and Iowa (Steere, 1941).

Drepanodadus vernicosus (Lindb. ex C. Hartm.) Warnst.— Rather

abundant; distinguished from the previous species on the basis of smaller

size and less acuminate leaves. Distributed in North America about as

D. revolvens. Known otherwise as a subfossil in this continent from

Minnesota (Rosendahl, 1948).

Scorpidium turgescens (T. Jens.) Loeske— Abundant; numerous

brownish leafy fragments to 2 cm. in length. If dried and rewetted, some

specimens regain the turgid appearance of living plants. Leaves of fossil

material are concave, the costa is generally short and double, and basal

leaf cells are more or less quadrate and thick-walled. A circumpolar

species; in North America ranging from arctic regions to the Great Lakes

area where rare. Presently not known from New York State. Reports

as a subfossil in North America from deposits in Michigan (Miller &
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Figure 7. Subfossil mosses from Lockport site (concluded), a. Brachythecia
ens, apical region of a well-preserved leafy gametophyte

I) d. I'alytri, hum luniperinum, b, three leaves from same plant, c, apex of lea

at right showing teeth, d, four lamellae on abaxial leaf surface in cross-section

Tomenthypnum nitens (Hedw.) Loeske— Abundant ; large (to 2 cm.)

and small fragments, pinnate branching frequent, leaves long-acuminate

and deeply plicate. At present occurring in North America at calcareous

places from arctic Canada and Alaska south to New Jersey and the Great

Lakes region. Records of the species as a subfossil include reports from

Bathurst Island (Brassard & Steere, 1968), New York (Muller, 1964),

Wisconsin (Cheney, 1930), and Iowa (Steere, 1941). Figure 7a.

Hylocomium splendens (Hedw.) B.S.G.— Abundant; probably the

most numerous moss in the deposit, represented by specimens ranging in

size from nearly complete plants (proliferations poorly developed or

broken off) to small fragments of branches with leaves, naked axes also

present. Fossil material has black stems and branches, abruptly acuminate

stem leaves with short double costas, and paraphyllia. Distributed from

arctic North America southward to mountainous districts of North Caro-

lina, Colorado, and California; otherwise circumboreal. North American

records as a subfossil from Minnesota (Rosendahl, 1948), Saskatchewan

(De Vries & Bird, 1965), and Iowa (Steere, 1941).

Polytrkhum juniperinum Hedw. — Rather abundant; fragments of

leafy plants and isolated leaves, blackish or red-brown in color. Identi-

fication based on entire leaf margins, toothed awns (teeth abraded), and

pyriform terminal cells of the lamellae. A nearly cosmopolitan species,

widely distributed in North America where previously reported from a



JOURNAL OF THE ARNOLD ARBORETUM [vol. 54

posit in eastern Massachusetts (Argus & Davis, 1962). Fig-

Tracheophyta. Identifications of twenty-three species and three genera

of vascular plants, represented in the organic bed by various kinds of

megafossils, are treated in this section. Most diverse are seeds or seed-

like fruits, but determinations are also based on cones, floral bracts, twigs

with needles or buds, and wood. Much unidentified material including

fragments of dicot and monocot leaves and stem or leaf bases of sedges or

grasses occurs in the organic bed as well. At least five additional kinds

of seeds or fruits are present, but they mostly were too abraded to permit

positive identification. Apart from these, species of Carex other than

those mentioned below are represented in the organic bed. According to

Dr. F. J. Hermann, who studied all sedge fruits from the Lockport site,

the unidentified part of the collection includes, "a few lenticular achenes

which could represent any of hundreds of species between Sections Stellu-

latae, Ovales, Acutae, and others, and additional trigonous achenes of

the Section Laxiflorae type, but possibly belonging to any of a score of

other sections" (in litt., Nov. 12, 1971).

In nearly all fruits that normally have thin outer layers (e.g., Hippuris,

Myriophyllum, Potamogeton)
, these had been removed by abrasion or

decay. Therefore, for comparative purposes specimens of recent collec-

tions were prepared by boiling fruits in 5 percent KOH for a few minutes,

washing them in water, and peeling off the loosened outer tissue. A
vouchered seed collection was used in making identifications also. Wood
samples, about twenty-five in number and chosen at random from the

organic bed, were sent to the USDA Forest Products Laboratory where

all were identified as spruce (B. F. Kukachka in litt., Sept. 30, 1971).

Based on habitat preference, the species identified may be divided into

two groups: plants of aquatic or wetland sites and those generally found

in drier, nonaquatic situations. These categories are broad and for

some species not mutually exclusive. However, a classification of this

kind is useful ecologically, and for that reason, species treated below are

grouped accordingly. Using the abundance scale employed in the preced-

ing section, thirteen of the species or genera represented in the organic

bed are rare, two are sparse, two are rather abundant, and nine are

abundant. Since only six of the species are not known to occur in western

New York at the present time (Zenkert, 1934), detailed information on

ranges is omitted except in these instances. Gray's Manual of Botany

(Fernald, 1950) has been followed for nomenclature, for circumscription

of the various taxa, and, in general, for ranges.

Aquatic or Wetland Species

Picea mariana (Mill.) BSP— Rather abundant; short,

damaged cones bearing cone scales with erose margins, some winged

spruce seeds probably belong here also. Growing on peat in kettle hole
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bogs and occasionally in swamp or bog forests in western New York at

the present time. A common component of the boreal forest, but in con-

trast to P. glauca, which also is represented in the organic bed, occurring

Larix laricina (Du Roi) K. Koch— Rare; two incompletely winged
seeds, the wing partly enclosing the seed. A characteristic tree of the

boreal forest.

Typha sp.— Rare; three fruits. Typha angustifolia and T. latifolia

apparently not distinguishable on the basis of fruit characters. However,

a single tetrad of T. latifolia pollen was recovered from the organic bed,

indicating the likelihood that the fruits are of this species. Figure 8a.

Sparganium sp.?— Rare; one fruit, calyx adherent. One of several pos-

sible species, all of which are rooted aquatics of shallow waters, shores,

and wet peaty soils. Figure 8b.

Potamogeton alpinus Balbis— Abundant; endocarps of either var.

tenuifolius (Raf.) Ogden or var. subellipticus (Fern.) Ogden, var. alpinus

being considered European. Both varieties recognized in North America

are inhabitants of calcareous waters. Figures 8c, d.

Potamogeton perfoliatus var. bupleuroides (Fern.) Farw.— Rare;

three endocarps. This variety is found in calcareous or brackish waters.

Endocarps of other species of Potamogeton may be present also. Fig-

Zannichellia palustris var. major (Boenn.) W. D. J. Koch— Rare;

three fruits. Distinguished from var. palustris by pedicellate fruits that

are more or less dentate along the back. A true aquatic of coastal waters,

occurring infrequently inland. Figure 8g.

Najas ftexilis (Willd.) Rostk. & Schmidt— Sparse; five seeds. An-

other true aquatic. Figure 8h.

Eleocharis cf. palustris (L.) R. & S. — Abundant; yellow to dark

brown achenes, somewhat variable in size and mostly with eroded tubercles

referred here with some reservation because of the similarity of achenes

of E. Smallii Britt. Actually both species may be represented. In E.

palustris the tubercle is lanceolate or conic-ovoid, i.e., much higher than

wide, whereas in E. Smallii tubercles are broader than long (cf .
Figures 8i,

j). Both occupy similar kinds of habitats— pond and stream margins,

marshes, and sometimes deep water (particularly E. palustris var. major).

Eleocharis Smallii is a species of eastern North America; E. palustris

occurs in this region also but extends westward to Alaska and northern

California. Figures 8i, j.
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Figure 8. Fossil seeds and fruits of aquatic or wetland species found at

Lockport site, a, fruit of Typha sp.; b, fruit of Sparganium sp.?; c, d, endocarp
of Potamogeton alpinus var., d, same specimen in longitudinal section; e, f,

endocarp of Potamogeton perjoliatus var. bupleuroides, i, same specimen in
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Carex aquatilis Wahlenb. — Rare; two achenes with perigynia. De-
termined by F. J. Hermann who stressed that none of the species of Carex
represented at the Lockport site can be considered named without question

because too few characters are available upon which to base more certain

identifications. This sedge is a plant of swales and pond margins in

northern North America where southward it passes into var. altior (Rydb.)

Fern. Figure 8k.

Carex viridula Michx.— Abundant; trigonous achenes, nearly half of all

fruits of the Cyperaceae placed here. Usually a plant of marl bogs and

wet calcareous gravels and shores. Figure 81.

Rorippa islandka (Oeder) Borbas s. lat. — Rather abundant; seeds

with cellular testa. It is impossible to refer the specimens to one of the

three varieties recognized by Fernald (1950) because these are denned on

vegetative and capsular features. Figure 8m.

Myriophyllum exalbescens Fern.— Rare; three fruits. An aquatic of

deep to shallow, often calcareous waters. Pectinate bracts of flowering or

fruiting plants, possibly of this species, were found also. Figures 8n, o.

Hippuris vulgaris L. — Abundant; fruits with calyx eroded away. An-

other true aquatic. Not known in western New York, although present in

the central part of this state (Fernald, 1950). Rare or infrequent across

northern New York (House, 1924). Figure 8p.

Menyanthes trijoliata var. minor Raf.— Abundant; smooth, black

seeds with tough seed coats. A bog plant throughout New York (House,

1924), but northward found at a greater variety of wet or semi-wet habi-

tats. Figure 8q.

Nonaquatic Species

Selaginella selaginoides (L.) Link— Abundant; megaspores, separated

from those of 5. apoda and S. rupeslris on the nature of surface sculptur-

ing as revealed by light microscopy and confirmed using a scanning elec-

tron microscope. Tetrads or single microspores occur in samples LS 1,

LS 2, and LS 3. A calciphile not known in New York State but other-

wise ranging from Labrador to Alaska and southward to northern Maine,

the Bruce Peninsula (Ontario), northern Michigan and Minnesota, Colo-

rado, and British Columbia.

longitudinal section; g, fruit of Zannichellia palustris var. major; h, seed of

Xajas flexilis; i. j, achenes ot ' k. fruit .if ( >m-x w/witili*

with periirvnium adhen-nt : I. acheru- of ('. uridnhi; m. seed of Rorippa islandka:

n o, somewhat abraded fruit of Myriof» two views of same

fruit: p. fruit of Hippuris vulgaris; q. seed of Menyanthes trijoliata.
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Picea glauca (Moench) Voss— Abundant; a single broken cone, iso-

lated cone scales with entire edges and smooth umbos, glabrous twigs

with and without needles, and, on the basis of size and shape, winged

and nonwinged seeds. Most of the abundant wood in the organic bed

probably belongs here or to P. mariana. Not presently a member of the

flora of western New York, though found in the northern part of this

state. A common boreal forest tree growing at more or less dry sites

from Labrador to Alaska, south to the northern United States.

Carex Meadii Dew.— Rare; two achenes with adherent perigynia. A
sedge found in meadows and depressions, primarily in eastern United

States from Georgia to Texas, north to southern Ontario and Saskatche-

wan. Rare in western New York (one station only, Rumsey Woods, Erie

Co., F. W. Johnson s.n., fide records at New York State Museum). Fig-

ures 9b-d.

Carex cf. Torreyi Tuckerm.— Rare ; one achene with perigynium. Not
a member of the present flora of New York State. A western species

growing in thickets and meadows from northern Alberta to Minnesota
and South Dakota. Figure 9e.

Salix sp.— Sparse; twigs with buds covered by single scales.

Polygonum cf. aviculare L. s. lot.— Rare; two black, trigonous achenes.

A widespread species of diverse habitats, var. littorale (Link) W. D. J.

Koch ranging from Newfoundland to Alaska.

Potentilla anserina L.— Abundant; the most numerous seed-like fruit

in the organic bed. Grows on calcareous sands and gravels usually along

streams and lakes. Figures 9f-h.

Potentilla norvegka L. s. lat.— Rare; a single achene. Which variety of

this wide ranging species is represented cannot be determined without the

parent plant. Figure 9i.

Viola cf. palustris L.— Abundant; intact and broken seeds. The de-

termination is fairly certain but cannot be positive because seeds of some
violets of northeastern North America, e.g., V. nephrophylla, are very

similar in size and shape. Viola palustris is an arctic-alpine plant of damp
to wet sites, often near open water. Although not found in New York

State, it reaches northern New England. Figure 9j.

Arctostaphylos Uva-ursi (L.) Spreng.— Rare; a single nutlet. Identi-
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Lockport si

i

Fossil seeds, fruits, and perigynia of Qonaquatk spe<

e. a. achene of Carex lanuginosa; b-d. C. MeadU, b, e

nium illustrated in b and c; e, fruit of C. cf. Torrey

:rent; f-h, achene of PotentUUi <in.^rin,i ulirteR-nt \it

hene of P. norvegica; j, seed of Viola cf. Aahtstris', k

&ed on the basis of size, shape, and the presence of a distinctive gap in

the nutlet wall. In some herbarium specimens nutlets in the fleshy mature
' nay be laterally fused but in others they remain separate. Nutlets
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of A. alpina Spreng. and A. rubra (Rehd. & Wils.) Fern, are shaped dif-

ferently. An inhabitant of dry sandy or rocky areas, absent from western

New York, but found elsewhere in the state, and common to the north

and west. Figures 9k-m.

Animalia. Although remains of various kinds of animals occur in the

organic bed and associated sediments, most have not been identified or

studied by specialists. The following groups were noted incidental to

work on the plants: in the organic bed, fresh water bryozoans (stato-

blasts), ostracods (carapaces), beetles (exoskeleton fragments), mites,

and a few snails (shells) ; and in lake silts, bivalves and snails (shells), and

a mammoth tooth.

VEGETATIONAL INTERPRETATION AND DISCUSSION

Lateglacial forests of the Lockport area were comprised of associations

of white and black spruce, jack and/or red pine, some balsam fir, larch,

and birch, and perhaps certain other trees (e.g., black ash) occupying

dry or wet sites depending on the habitat preference of these species.

Communities dominated by herbs also existed, and the composition of

these doubtless varied in relation to the position of the water table at a

given location. Containing more sedge pollen than the others, sample LS 3

may document an early stage in development of spruce dominated vege-

tation in which herb communities were more abundant. This is consistent

with the probable older age of the lake silts. However, if habitats near

the strand were especially favorable to aquatic, lowland members of the

Cyperaceae, over-representation of these in the spectrum could explain

the difference. With the information at hand it is difficult to establish

which alternative is correct.

Pollen assemblages in surface samples from boreal regions of eastern

Canada, particularly the region around the southern end of James Bay
(see data in Davis, 1967), closely match those from the Lockport site

sediments. In this part of Canada today (and presumably around Lock-

port 12,000 years ago) the vegetation is a more or less open spruce wood-
land with wet site sedge or black spruce communities alternating with

stands of white spruce, jack pine, and associated plants at locations

where better drainage exists. Such communities dominated surfaces in

northwestern New York during lateglacial time and extended at least

50 miles south to the Houghton and Protection bog areas and probably
much farther.

These interpretations, as they relate to the Lockport site, are based

primarily on pollen and seed-plant megafossil data, but they can be ex-

tended and refined considerably by information derived from an analysis

of the habitat requirements of mosses represented in the organic bed. The
moss assemblage is a mixed one indicating that a number of different

communities contributed to the organic bed. This implies that the

mosses did not grow exactly where they were found, but rather became
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intermingled prior to burial, a fact independently confirmed by the abraded

nature of wood in the deposit. The assemblage is comprised mostly of

calciphiles, and presumably rock from the nearby Niagara escarpment

and local deposits of calcareous till provided ready sources of carbonates.

The mosses identified are listed in Table 2, and as none of them is ex-

tinct knowledge of their current ecological requirements, when related

to the probable landscape of the region, enables inferences to be made
about habitats present near Lockport 12,000 years ago. These are listed

in an idealized transect beginning at the shore of Glacial Lake Iroquois

and proceeding inland, although, instead of the zonation which this im-

plies, a habitat mosaic may have been present. A dry, sandy beach, per-

haps near the lake shore or some distance inland, but in any case above

the zone of continuous disturbance by waves, is the first habitat indicated.

Behind the beach, between dunes and elsewhere, rich fens (see Du Rietz,

1949) and beach pools occurred in basins enriched by carbonates. On
drier, gentle slopes adjacent to fens, a somewhat shaded habitat charac-

terized by shrubs and perhaps occasional spruce trees occurred, and

further inland, this vegetation type probably graded into forest. Acidic

bog sites are indicated, and these probably were found near or perhaps

as hummocks developed within fens. Five miles to the south, exposed

areas of the Niagara escarpment with limestones and subordinate shale

and sandstone provided habitats for those species which today occur in

rocky situations. Certain of the mosses listed are found in more than

one of these habitats, but others are of more restricted occurrence.

Other plants represented in the organic bed by megafossils fit well into

these habitats. The species of Chara likely grew in alkaline waters of

ponds and beach pools, in quiet bays of Lakes Iroquois and Tonawanda,

or possibly along sluggish sections of the stream that filled the Lockport

spillway. The presence of Nitella flexilis indicates that some circumneutral

or slightly acidic water was also present. Such aquatic habitats also sup-

ported Hippuris vulgaris, Najas flexilis. Myriophyllum exalbescens, Po-

tamogeton spp., and Zannkkellia palustris. Fens and margins of ponds

and beach pools are the expected sites for Carex spp., Eleocharis palustris,

Rorippa islandica, Salix sp., Selaginella selaginoides , Sparganium sp.,

Typha sp., and Viola palustris. However, these species did not necessarily

grow together because some require more acidic soil or drier sites than

others. Potentilla anserina would have grown at moist, stony or sandy,

calcareous places, perhaps near beach pools or along the shore of Lake

Iroquois, and drier sites in the same area probably supported Arctostaphylos

Uva-ursi. Another species of this area may have been Polygonum avicu-

lare. Menyanthes trijoliata and Picea mariana belong to the acid bog

category. Rock outcrop or boulder talus taxa are also few and depending

on how moist and shaded the rocks were, include Potentilla norvegica,

Salix sp., Selaginella selaginoides, some of the sedges, and possibly a few

others. Forest species represented by megafossils are Larix laririna. Picra

glauca, P. mariana, and perhaps Salix sp.

tats may have existed also.



Table 2. Lockport site bryophytc fossils by h

II

51
Abietinella abietina (Hedw.) Fleisch.* -f — -f — R _j_ P*

Ceratodon purpurens (Hedw.) Brid.* +- + ---§
Ditrichum fiexicaule (Schwaegr.) Hampe + — -f — _ 4. P
7orte#a inclinata (Hedw. f.) Limpr. -f _ _ _ _ + 5
7\ tortuosa (Hedw.) Limpr.* +___-_ + >
Torta/a ruralis (Hedw.) Gaertn., Meyer & Scherb. + - _ _ _ 4 g
Aulacomnium palustre (Hedw.) Schwaegr.* - + + + R - O
Bryum pseudotriquetrum (Hedw.) Gaertn., Meyer & Scherb.* - + + _ 4 _ g
Campylium stellatum (Hedw.) C. Jens* + + H
.l/ ( r.vA/ triquetra (Richt.) Aongstr. - + + - R - 2
Drepanocladus aduncus (Hedw.) Warnst.* - 4 _____ &

D. exannulatus (B. S. G.) Warnst.* T _ _ - -
D. fluitans (Hedw.) Warnst. T 4 - - -
D. revolvens (Sw.) Warnst.* _ - - - 2
D. vernicosus (Lindb. ex C. Hartm.) Warnst.* p
Scorpidkm turgescens (T. Jens.) Loeske _ _ _ f<

Tomenthypnum nitens (Hedw.) Loeske* _ T _ - + S
Aulacomnium acuminatum (Lindb. & Arn.) Kindb. _ _ +

-

4. turgidum (Wahlenb.) Schwaegr. _ + - R + >
Bryoerythrophyllum recurvirostrum (Hedw.) Chen _ + _ g
Campylium chrysophyllum (Brid.) J. Lange* _ _ _ q
Dkranella Schreberiana (Hedw.) Schimp. _ 4 - - + >

M capillaceum (Hedw.) B. S. G* _ _ + O
Fissidens osmundoides Hedw. , _ » _ >
Hytocowwm ^fendetw (Hedw.) B. S. G. " ~

J _ R 4 £
Meexta uliginosa Hedw. , _ 4 _ r
Mwmto psettdopunctatum Bruch & Schimp. + _ _ >

4. 4. - - H
Polytrichum juniperinum Hedw.* _ _ + _
Dicranum fuscescens Tum.* — =

* Currently found in Lockport area
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A close analogue of this vegetation exists today at places along the

Straits of Mackinac, Michigan, where rich fens and beach pools occur

between sandy beaches and inland stands of Picea glauca. Eastward,

communities containing many of the same bryophytes and associated spe-

cies are known from the Bruce Peninsula along the Lake Huron shore

(Crum, 1966) and from the Bergen Swamp area in western New York,

which is about 40 miles southeast of the Lockport site (Muenscher, 1946;

Winne, 1950; Miller, 1971). Although both regions are strongly cal-

careous, Bergen Swamp is noteworthy because acid bog hummocks have

developed directly on marl. Certain plants of these areas are boreal for-

est or subarctic disjuncts, and the presence of some of the disjuncts in

a lateglacial deposit from an intermediate locality clearly establishes the

relict status of their present occurrence in the Great Lakes region. In-

deed, species represented in the Lockport organic bed also have been

found in northern Michigan in slightly older sediments belonging to the

Cary-Port Huron interstade (Miller & Benninghoff, 1969) indicating that

along the Straits of Mackinac, beach pool - rich fen bryophyte communi-

ties have had a long, probably continuous history. During lateglacial

time, such communities likely were widespread along the fluctuating

strandlines of the ancestral Great Lakes, particularly those occurring

between eastern Wisconsin and central New York, a region where cal-

careous bedrock is frequent.

Based primarily on information given by Ketchledge (1957), sixteen

of the mosses represented in the organic bed (53 percent of the assem-

blage) occur near Lockport today, although some are considered rare in

the area. Careful collecting would probably increase the percentage some-

what. Only Aulacomnium acuminatum, Mnium pseudopunctatum, Scorpi-

dium turgescens, and Tortella inclinata have not been reported from else-

where in New York State. Nearly all of the mosses are characteristic of

the boreal forest and regions northward. For example, 87 percent (26

species) are listed by Steere (1947) as found in the Canadian eastern

arctic, which encompasses the area from the Ungava Peninsula, Quebec,

to the north end of Ellesmere Island. Three mosses, Campylium chryso-

phyllum, Dicranella Schreberiana, and Tortella inclinata, are the only

more or less southern species in the deposit. Tortella inclinata is a char-

acteristic though rare species of the Great Lakes region.

The mosses of greatest phytogeographical interest in the deposit are

Aulacomnium acuminatum and A. turgidum. Steere (1947) considers the

former to be an important component of high arctic vegetation. It is a

circumpolar species widespread in the North American arctic and extends

slightly into the subarctic in the western half of the continent. Aulacom-

nium turgidum is another circumpolar species which occurs across arctic

and subarctic North America. Although very rare in northeastern United

States, it is found at higher elevations southward through the White

Mountains to the Adirondacks. The ecology of A. acuminatum in west

Greenland has been treated by Holmen (1957). There it occurs abundant-

ly in tundra where the following mosses found in the Lockport organic
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Tomenthypnum nitens (in 7 of 9 samples), Hyloco-
mium splendens (in 5 of 9), Distichium capillaceum (in 2 of 9), and
Ditrichum flexicaule (in 2 of 9). In west Greenland Cassiope tetragona
and Dryas integrijolia are commonly associated flowering plants.

The presence of Aulacomnium acuminatum and A. turgidum in the sub-

fossil moss assemblage indicates that arctic-alpine vascular plants also

may have grown near the Lake Iroquois strand at Lockport 12,000 years

ago and raises the possibility that limited areas of tundra existed in the

region. If this vegetation developed in response to a prevailing 'tundra'

climate, then an interpretation involving the spruce woodland southwest

of James Bay as a close vegetational and climatic analogue may be in

error. It is more likely, however, that both mosses are relicts from a period

of more or less widespread tundra vegetation which occurred in western

New York some hundred years prior to their burial. The presence of the

two taxa along the strand can be explained by postulating existence of

microhabitats favorable to their survival. Since fossils of vascular plants

characteristic of tundra communities have not been found in the deposit,

and forest species are clearly present and abundant, this seems a tenable

hypothesis.

As a group, the species of tracheophytes represented at the Lockport

site are more southern in the distribution than the mosses, although about

two-thirds of them extend to arctic or subarctic regions. Of the twenty-

six vascular plants identified from megafossils, only six, Arctostaphylos

Uva-ursi, Carex Torreyi, Hippuris vulgaris, Picea glauca, Selaginella se-

laginoides, and Viola palustris, are not members of the present flora of

western New York, although they occur elsewhere in temperate eastern

North America, some of them in other parts of New York State. Zen-

kert (1934) includes records from the Niagara River, about 20 miles

west and southwest of Lockport for most of the aquatics found in the

deposit. Few tracheophytes from the Lockport site are mainly southern

in distribution.

SUMMARY AND CONCLUSIONS

Pollen from sediments deposited about 12,000 years ago during an

early stage of Glacial Lake Iroquois show the landscape of northwestern

New York State to have been dominated by forest communities contain-

ing black and white spruce with lesser amounts of jack and/or red pine,

larch, and balsam fir. An extensive series of identified plant megafossils,

particularly an assemblage of thirty mosses, many of which are calciphiles,

supports this interpretation and permits recognition of a number of non-

forest plant communities.

Rich fens must have been relatively common in the area because both

fen and fen edge mosses are frequent. Drier habitats, perhaps on beach

ridges, were present, and species that may have grown on or among the

calcareous rocks of the nearby Niagara escarpment also occur, as do some

mosses of acidic bog sites. Only a few species that today typically grow
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in shaded spruce forests were identified. Others that sometimes grow in

this habitat were also found, but are less useful indicators because they

occur at open sites as well. The absence of a dominant forest element in

the moss flora probably means that the landscape along this part of

the Iroquois strand was occupied by a patchwork of dry and wet site

herb and moss communities and that spruce occurred some distance be-

hind the beach. Most of the spruce wood was probably carried to the

site from inland by drainage through the spillway.

Nearly all of the fossil mosses are characteristic boreal forest species.

Most range northward to the arctic tundra but many also occur in the

Great Lakes states. For example, 93 percent of the assemblage presently

grows in the Straits of Mackinac region of Michigan where the present

zonation of the strand vegetation is similar to that which evidently ex-

isted in northwestern New York 12,000 years ago. An important differ-

ence, however, is that temperate coniferous-deciduous forest occurs today

in the upland of northern Michigan but at this time is absent from

western New York.

The most significant mosses from a paleoecological standpoint are

Aulacomnium acuminatum and A. turgidum whose present North Ameri-

can ranges center in the arctic and subarctic. The southernmost station

for the former is along the north shore of Lake Superior, an area well-

known for its disjunct arctic-alpine plants. Aulacomnium turgidum has

a greater number of occurrences along the southern edge of its range, but

it also is found widely in the subarctic and arctic. In spite of the presence

of these two mosses, evidence for tundra in northwestern New York
12,000 years ago is weak because of the absence of other tundra indicator

species. Similarly, few truly temperate species occur, the moss Campy-
Hum chrysophyllum being the best example in this category.

A surprisingly large number of species represented at the Lockport site

as megafossils still occur in the flora of western New York, although

many are rare in the area. Out of thirty mosses, sixteen (53%) have
been reported from northwestern New York. In addition, twenty of the

twenty-six species or genera of vascular plants identified (77%) are

known from the western end of the state, some from the nearby Niagara
River or from Bergen Swamp, an area of rich fens. While derivation

of present day representatives of species present during lateglacial time

cannot be established with certainty, the floristic similarity between the

two periods is great enough to indicate this possibility. In an area such
as Bergen Swamp, where many members of the subfossil moss assemblage
can be found growing at present, appropriate edaphic conditions have in-

sured persistence of these species. Habitats found in Bergen Swamp are

infrequent in New York State. Fossil evidence from the Lockport site

indicates that during lateglacial time such habitats were more widespread
south of Lake Ontario and probably occurred some distance eastward and
westward within the region of calcareous bedrock and till. Carbonate
leaching during postglacial soil development, changes in climate, and
other factors severely restricted sites for calcicolous plants across the
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southern portion of glaciated North America. In most cases the dis-

tribution of such plants is now disjunct due to partitioning of suitable

habitats during postglacial time.
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A PROVISIONAL KEY AND ENUMERATION OF SPECIES OF

SYZYGIUM (MYRTACEAE) FROM PAPUASIA

T. G. Hartley and L. M. Perry

The identification of specimens of Syzygium * has always been diffi-

cult, partly on account of the large size and the lack of an overall treatment

of the genus, and partly because, with a limited amount of material, it is

difficult to estimate the variability within a species. When Hartley began

to determine the Syzygium in his New Guinea collections (C.S.I.R.O. Phy-

tochemical Survey, 1961-1965), he found the accumulation of unnamed
material in the Arnold Arboretum herbarium was as large as that of the

named collections. Further, a combination of the floristic studies available

seemed scarcely adequate for his needs; thus began the endeavor to de-

velop a provisional key for the region. Perry, not unaware of the difficulties

inherent within the genus, joined the effort with great reluctance. After

the publication of the Myrtaceae of the Archbold Expeditions (Merrill &
Perry, 1942), the late Dr. Merrill, during a visit to the herbaria at Leiden,

Kew, and the British Museum, made carbon rubbings and notes on various

type collections of Syzygium which previously he had not had time to ex-

amine; further, through the kindness of the Directors at Kew, Leiden,

and Berlin, the herbarium obtained some photographs of isotypes, para-

types, and a few holotypes. We already had small photographs of Ridley's

types of the C. B. Kloss collection from West Irian (Wollaston Expedi-

tion). Only an Australian type from Kew and one New Guinea isotype

from Leiden have been borrowed. An overall key to the species of the

Asiatic-Pacific region is very desirable, but these are so numerous that it

would take a few years to do a tolerably good study. The clavate-flowered

species, particularly, need to be examined together; also 5. effusum and
its relatives from the Philippines south through New Guinea to Poly-

nesia should be studied comprehensively.

Henderson, in his work on "The genus Eugenia (Myrtaceae) in Malaya"
(Gard. Bull. Singapore 12: 12-14. 1949), indicates the useful characters

in defining a species of Syzygium. We have found that most of these

features are variable and suggest that the main difficulty in definition

comes from lack of ability to evaluate the variations and exceptions when
there are relatively few specimens which appear to belong together. For
example, no. 5 in Henderson's list of characters: "the shape of the twigs,

whether terete, angled, or winged, and the colour of their bark ... are

remarkably constant." Merrill and Perry described as new 5. papuasicum,

olution of the Eugenia-Syzygium controversy (Myr-
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represented by a number of specimens all with compressed or terete twigs,

because of the angled branchlets indicated in the description of the closely

related 5. acutangulum. Now that we have more specimens, however, we
have found one with both compressed and angled branchlets indicating

that when this character is used the angle should be very pronounced,

perhaps tending toward a very narrow wing. Another point seemingly

trivial but worth mentioning is that the shape of the flower bud may or

may not change as it approaches anthesis. Also, in some of the smaller-

flowered species, the calyx may be both 4- and 5-lobed. Perhaps the most

difficult character to deal with adequately is the plan of leaf venation

which, Henderson says, "is very constant for each species. It is best seen

in dried specimens." We have often found it difficult to distinguish be-

tween open and close venation and suggest that the two types may inter-

grade in some species. Further, the degree to which the venation is pro-

nounced varies considerably in some of our species with wide altitudinal

ranges, as for example, S. buettnerianum. We also suspect that the method

of drying influences faintness or boldness of some venation patterns.

In most instances we have indicated the types of the accepted names,

but we have not designated any choice to replace those types destroyed

during World War II. We believe this should be left to someone having

the opportunity to visit various herbaria, examine authentic material,

and then make the best choice. The measurements given are all of dried

material. Those of Merrill & Perry (1942) for flowers were mostly from

material soaked in water and boiled, hence they are a little larger. In

the key and the enumeration of species, no attempt has been made to

portray natural relationships. Adjacent position or numbering is only a

matter of convenience. The specimens cited in the Exsiccatae and in the

Enumeration of Species are deposited in the herbarium of the Arnold

Arboretum of Harvard University, Cambridge, unless otherwise specified.

Herbarium abbreviations used are from Lanjouw and Stafleu's Index

Herbariorum, Part I. ed. 5 (Regnum Vegetabile, 31. 1964).



Provisional Key to Species of Syzygium

calyx tube immediately below the

nm. high— see second 23 in key)

(2)

2. At least some parts of the plant pubescent or puberulent; leaves linear-lanceolate to oblong-lanceolate

3. Inflorescence lateral (flowers scattered along the length of the trunk) on short shoots 2-3.4 cm. long, not including

peduncled flower; peduncle 1-1.5 cm. long; petals green; petiole 2-3 mm. long; younger branchlets, petioles, and pe

duncles puberulous l-S. cauUflorum

3. Inflorescence terminal; young growth, veins of lower surface of young leaves and calyx hirtellous or velutinous.

Petals greenish white or yellow; calyx tube in open flower 1-2 cm. long 2. S. megc

Petals red; calyx tube in open flower 2-2.8 cm. long 3. S. porphyrocarpum.

2. All parts of the plant glabrous (in S. puberuhim calyx tube usually puberulous) ; leaves various in shape (4).

4. Inflorescence consisting of solitary, or 1-3-clustered, flowers, but only one to an axis (except in some specimens of S.

daphne and 5. gonatanthum) (5)

5. Young branchlets winged, wings at apex to 5 mm. wide; leaves narrowly cordate, 20-30 cm. long, apex long

minate (1.5-4 cm.) 4. 5. cladopterum

5. Young branchlets terete, compressed, or sharply tetragonous but not winged (6)

6. Calyx tube (seen in fruit only) coarsely and longitudinally rugose 5. S. macrocalyx.

6. Calyx tube not longitudinally rugose

7. Calyx tube 2 cm. or more long

8. Petioles 5-15 mm. long; leaves 15-30 cm. long, primary veins easily seen

9. Flowers yellow, terminal or lateral; peduncle 2-5 mm. long; pedicel 1-3 cm. long; leaves e

petiole ca. 1.5 cm. long 6. S. fla

9. Flowers white, pink, or red, axillary or lateral; peduncle 2-15 mm. long

10. Flowers red, nodding when mature on curved peduncle 3-5 (-10-15, fide description) mrr

7. S.J

10. Flowers white or pale pink.

Leaves ovate-elliptic; flowers axillary and terminal; calyx tube at base 2-3 mm. broad; pf

and pedicel 2 mm. thick, 5-10 mm. long, mostly not nodding 8. S. ir>



: base 5 mm. broad; peduncle and

ling much

(ca. 1 mm in diameter) and flexible:

ter calyx lobes 2-.* mm high. 18. S. subalatum.



17. Calyx tube, just abo

Petioles 4-5 m
calyx lobes i

;
primary veil

stipe.

17. Calyx tube infundibular.

Flowers white, creamy, or yellow; inflorescence axillary and/or lateral

three on a very short peduncle
;
primary veins not equidistant

Flowers red; inflorescence lateral, subsessile; primary veins equidistant.

Inflorescence consisting of few or many flowers (usually not solitary)

18. Leaf base cordate.

Ultimate branchlets acutely tetragonous; leaves oblong-lanceolate or ovate, 19-40 i

sessile; inflorescence axillary and lateral; calyx tube pyriform

Ultimate branchlets terete or compressed; leaves elliptic or oblong-elliptic, 15-35 cm. long, 6.5-12

inflorescence terminal and/or axillary; calyx tube turbinate 24. S.

18. Leaf base not cordate (except occasionally in S. madangense, S. samarangense, and S. gonhpterum)

.

19. Calyx tube strongly costate.

Leaves gradually narrowed at base to petiole; inflorescence (to 12 cm. long) open,
'

opposed; peduncle up to

Leaves rounded to cordate

to petiole; inflorescence (t<

>ng

flowers axillary or termina clustered <

25. 5. goniocaly:

short (about 5 mm. long) pro-

26. 5.

Calyx tube not costate

20. Flowers in verticils on the axis of the inflorescence.

20. Flowers not in verticils on the inflorescence axis.

21. Calyx tube infundibular and finely striate-verruc

ly mature fruit) ; leaves narrowly obovate to elliptic

21. Calyx tube not striate-verruculose, or if so, then leaves broadly ellipi

22. Flowers on short protrusions

27. S. heterobotrys

(21)

haracteristic very obvious ii

.... 28. S. lagerstroetnioides.

suborbicular

thickened (6 mm. in diameter) brai

may grow; calyx lobes 1-1



Flowers not on thickened branchlets (23).

23. Calyx lobes 4-5 mm. high or more (24).

24. Axis and branchlets of the inflorescence stout (3-4 mm. thick) or flowers subsessile.

(25).

25. Inflorescence terminal.

Leaves elliptic, 14.5-16.5 cm. long, 6-8.5 cm. wide; calyx tube ± cylindric, to

1.3 cm. long, at base ca. 5 mm. broad, abruptly enlarging to ca. 1 cm. broad

just below the calyx lobes 30. S. normanbiense.

Leaves broadly elliptic to suborbicular, 10-15 cm. long, 7-9 cm. wide; calyx tube

turbinate, striate (in one collection striate-verruculose), somewhat abruptly

contracted into a short, stout stipe 31. 5. suborbiculare.

25. Inflorescence lateral and/or axillary (26).

26. Lower part of calyx subcylindric, rugose, longer than the broadened upper

Leaves dull when dried; flowers subsessile, glomerate, purplish

32. S. leonhardii.

Leaves shining on the upper surface when dried (as if varnished) ; inflo-

rer part of calyx tube not cylindric but more obviously tapered.

I lower-, white, calyx tube obtusely obconic.

Leaves lanceolate to oblanceolate, 8-20 cm. long, 4.5-7 cm. w
mary veins obvious

;
petioles less than 5 mm. long

,
11-21 cm. long, 4.5-9 c

35. S.

Flowers red to lilac colored; calyx tube turbinate.

Leaves usually oblanceolate. at least three times as long as broad, 16-

50 cm. long, 6-18 cm. wide; petioles to 1 cm. long; flowers clustered

on very short stalks (to 5 mm. long) or subsessile in axils of leaves or



on older branches 36. 5. versteegii.

Leaves elliptic, less than three times as long as broad, 18-44 cm. long,

13-24 cm. wide; petioles 2-4.5 cm. long; inflorescence open

37. S. pachycladum.

Axis and branchlets of the inflorescence not stout (1-2 mm. broad, not including wings

of S. pteropodum) (28).

28. Inflorescence axis very obviously 4-winged 38. 5. pteropodum.

28. Inflorescence axis not winged (29).

29. Leaves without a definite intramarginal vein, the primary veins anastomosing

in various ways; inflorescence lateral.

Flowers white 39

Flowers red 40. 5.

29. Leaves with primary veins looping to form a definite intramarginal vein; g
inflorescence variously located (30) . W
30. Secondary veins and reticulation obvious; leaves 7-12 cm. long, 3.5- >

5 cm. wide, chartaceous, abundantly pellucid punctate; dried pericarp of ^
fruit 4-5 mm. thick in lower part, apparently always hard o

41. 5. multiglandulosum.
£j

relatively inconspicuous (31). >
mm. thick; leaves 24-57 cm. long, 12- ?d

cm. wide, rounded at base; calyx tube stipitate-obconic, ca. 3 §
long 42. S. spectabile. *J

iole to 2 cm. long, not more than 3 mm. thick; calyx tube to ^
m. long (32). g
Leaves 10-32 cm. long, 5-14 cm. wide, base rounded or slightly ^
cordate; petiole at most 1.2 cm. long; inflorescence terminal

and axillary; calyx tube 1.4-1.5 cm. long; flowers white

43. 5. samarangense. ^
Leaves narrowed to the petiole, mostly short-cuneate at base; £
inflorescence mostly lateral (33). '



33. Leaves chartaceous, drying green, copiously pellucid punc-

tate; petiole 0.8-1.8 cm. long.

Leaves broadly elliptic to ovate, 18-29 cm. long, 9-17 cm.

broad, nearly twice as long as wide, obtuse or slightly

acutish; lower part of calyx tube (including stipe and

ovary) 1.5-2 cm. long, at base ca. 2 mm. in diameter

and 5 mm. just below the upper somewhat abruptly

broadened and produced subcampanulate part, the lat-

ter ca. 7 mm. long and ca. 1.5 cm. in diameter

Leaves narrowly elliptic, 11-15 cm. long, 3.5-5.5 cm. wide,

approximately three times as long as broad, acuminate;

calyx tube with slender stipe ca. 5 mm. long, enlarging to

turbinate, in all ca. 2.5 cm. long. ... 45. S. validinerve.

33. Leaves subcoriaceous to coriaceous, drying brownish green

or reddish brown, scattered or sparsely pellucid punctate

;

petiole 0.5-1.5 cm. long.

Inflorescence apparently short and few-flowered; flowers

white; calyx tube broadly obconic-turbinate, scarcely

stipitate, 1.5-1.7 cm. long 46. 5. womersleyi.

Inflorescence shortly racemose or paniculate-fascicled;

flowers showy pink or red 40. S. malaccense s. I.

Calyx lobes 2-4 mm. high (34).

34. Inflorescence terminal, axillary or sometimes lateral (35).

35. Branchlets quadrangular, often narrowly 4-winged; leaves oblong-elliptic, 15-25

cm. long, 7-9 cm. wide, at base shallowly cordate or rounded

47. S. gon

35. Branchlets terete or compressed, rarely 4-angled; leaf base cuneate or obtuse,

sometimes appearing rounded. (36).

36. Leaf venation close (primary and secondary veins almost equally visible, es-

pecially on the upper surface) ; flowers red 48. S. platypodutn.



i open ( secondary veins not so distinct as primary) ; flowers

(37).

)btusely pyriform, sessile, not stipitate. . . 49. S. miikuiuti, use.

50. 5. variabile.

38. Leaves lance-oblong, more than three times as long as broad. *3

Calyx tube usually minutely puberulous, 15-18 mm. long; leaves C
acuminate 51. 5. puberulum. ^

Calyx tube glabrous, 8-10 mm. long; leaves acute >
52. 5. coalitum.

n
34. Inflorescence lateral (39). §

39. Leaves firmly coriaceous, drying brownish; primary veins and intramarginal vein _j

impressed above, prominent below 53. 5. virescens. K
39. Leaves chartaceous or thinly coriaceous.

Leaves profusely pellucid puncticulate, acuminate and abaxially recurved at apex, ^
secondary venation easily seen; stipe of flowers 1-2 mm. long 2

54. S. phaeostictum. £2

Leaves somewhat sparsely pellucid puncticulate, apex acuminate but not recurved, O
secondary venation inconspicuous; stipe of flowers 4-5 mm. long (very notice- >
able in the fruit) 55. 5. hylochare. g

Flowers smaller, calyx tube immediately below calyx lobes less than 8 mm. in diameter (also see species above under second O
23 inkey (40). g
40. Outer calyx lobes 2 mm. or more high (except sometimes smaller in S. uniflorum and S. salicijorme) (41). £

41. Leaves at base cordate or rounded or obtuse, subsessile or with petiole not over 5 mm. long (42). §
42. Leaves lanceolate to oblong-lanceolate.

Inflorescence 1-3-flowered; peduncle and pedicels long and slender 13. 5. daphne.
Inflorescence paniculate, showy, profusely flowered 56. 5. delicatulum.

42. Leaves elliptic or ovate-oblong. (43). ^
43. Flower buds clavate-turbinate ; leaf base usually rounded or obtuse,



Mower huds not JavateturbinaU

U. NraruhlrN t.

- toniopterum.

• grooved and gradually taper-

; mm. high. 60. S. uniflorum.

Ay quadrangular. 61. 5. xylopiaceum.

WUm of the S. hylopkilum

I intramanrinal vein. ^
62. 5. garcinioides. N

close (0.5-0.7 mm i i=

>f inflorescence

hardsonianttm

.

and branches



iry veins impressed above, prominent

. long; flower buds shining when dry.

66. S. nibro-
ives smaller, to 20 cm. long, primary veins, although easily seen, usually not so prominent below.

(51)
Inflorescence open or loose with many flowers (52),
52. Inflorescence terminal on new growth; leaves

above and below

52. Inflorescence chiefly lateral.

Flowers purple; calyx tube narrowly pyriform to turbinate; disc prolonged 1 mm. above and >
inside area of staminal insertion; leaves closely but inconspicuously reticulate, intramar-

r
ginal vein 2-4 mm. within margin 68. 5. pluviatile. §

Flowers white; calyx tube obconic to turbinate with upper part subcampanulate ; disc not H
prolonged; leaves not closely reticulate, intramarginal veins two, the inner 5-8 mm. with- ffi

in margin 69. 5. tkrneyanum. W
Inflorescence with fewer flowers (to ca. 10, except sometimes in S. fibrosum and S. malaccense— j5

toca. 30) (53) . g
53. Inflorescence lateral. O

Leaves elliptic, 11-24 cm. long, 6-9 cm. wide, petiole 1-2 cm. long. . . 40. S. malaccense s. I. O
Leaves oblong to narrowly elliptic, 5.5-9 cm. long, 2.5-4.5 cm. wide, petioles ca. 1 cm. long; >

calyx tube obconic-subcampanulate (in young fruit— past flowering), 8-10 mm. long in- £
eluding 1.5-3 mm. long stipe 70. S. roseum. O

53. Inflorescence terminal and axillary, sometimes lateral (54). ^
54. Outer calyx lobes ca. 3-5 mm. high, half as wide or less 71."s. fibrosum. H
54. Outer calyx lobes ca. 2-3 mm. high, but wider than high.

Inflorescence 2-3 cm. long; fruit white; calyx tube including stipe ca. 1 cm. long

72. 5. brevicymum.
Inflorescence to 8 cm. long; fruit red; calyx tube including stipe 1-1.25 cm. long; leaves

mostly chartaceous, variable in size, 7-15 cm. long, 2.5-9 cm. wide, with two intra- g
1

marginal veins, the inner 4-12 mm. within margin; petiole 2-7 mm. long r
73. 5. hylophilum. £



. high, mostly less (55). ^
base mostly appearing to have pairs of reduced or brad -like or stipule-like leaves; £

(As characterized in the segregate genus Gelpkea Bl.).

Axis of inflorescence very slender, thread-like, 0.2-0.3 mm. in diameter 74. 5. aeoranthum.
Axis of inflorescence slender, 0.8 mm. in diameter 75. 5. longipes.
Lateral shoots and inflorescences at base mostly without reduced or bract-like leaves (56)!
56. Bracts of inflorescence apparently persistent (except in some specimens of S. iteophyllum. 5 pyrocarpum and

S. dictyophlebium) (57)
57. Inflorescence short, not more than 2 cm. long. ^

Inflorescence cymose; calyx tube 3.4-4 mm. long (in original description, truncate), calyx lobes (in bud) &
0.5 mm. long; leaves obovate-lanceolate to elliptic, shortly acuminate or subrounded at apex, acute at t^

long, calyx lobes scarcely 0.5 mm. long; leaves oblong-
:n ca. 1 cm. long, base acute; petiole ca. 1 cm. long

77. S. pollens.
Inflorescence longer, paniculate, 3-10(-20) cm. long (5g)_
58. Leaves with open venation (59)'

59. Leaves chartaceous to subcoriaceous, conspicuously reticulate <

•tic, large, 15-25 cm. long, 6-12 cm. wide; inflorescence lateral, large, branches
squarrose 79# S . acutangulum,

Leaves smaller, 4-10 cm. long, 2.5-5 cm. wide, primary veins on lower surface (ca. 8 mm. be-
tween two adjacent veins) a little more distinct than secondary ones; inflorescence terminal,
ca. 4 cm. long. 80. S. bracteosum.

Leaves with close venation (secondary veins practically as prominent as primary). . .

60. Inflorescence terminal and axillary

61. Leaves oblong or broadly oblanceolate-oblong, small, 5-6 cm. long, 2-2.5 cm
veins on either side, especially below, barely distinct; flowers sessile, clustei

branchlets of inflorescence .81.5,



61. Leaves larger, 10-16 cm. long, 3.5-9 cm. wide, primary veins usually distinctly manifest; 5
flowers generally single at apices of branchlets of inflorescence.

M
Bracts of inflorescence short (ca. 0.5 mm. long) and pale, like the calyx lobes; dried flowers

crinkly, shining 82. S. viburnoides.

Bracts of inflorescence longer (ca. 1 mm. long); calyx lobes ca. 1 mm. long; dried flowers

glandular 83. 5. jastigiatum.

60. Inflorescence lateral; also axis and branches of inflorescence with scaly, flaky bark. ^
Leaves narrowly oblong, apex long-acuminate, 12-18 cm. long, 3.5-4.5 cm. wide, primary veins ej

inconspicuous; calyx tube barely 2 ran. long, shining, wrinkled 84. 5. iteophyllum. g
Leaves larger, obtusish to acuminate, 27-33 cm. long, 11-14 cm. wide, usually primary and sec- >

veins (sometimes reticulation also) distinctly manifest; calyx tube c

85. S. pyrocarpum.
Bracts of inflorescence caducous or deciduous, i.e. inflorescence at full anthesis usually with only occasional
bracts still attached or entirely wanting (62).
62. Bark of rachis and branchlets of inflorescence brown, scaly and flaky (often minute scales or flakes and not

always obvious on newest inflorescence, but here finely sulcate and wrinkled). See also above, S, iteophyl-
lum and S. pyrocarpum (63).
63. Inflorescence terminal and from uppermost axils forming subcorymbs; bark on branchlets of inflo-

rescence, if not already exfoliating, appearing shriveled and finely sulcate 86. 5.

63. Inflorescence lateral, borne below the leaves on branches or trunk
64. Branchlets tetragonous

65. Leaves small, 5-7 cm. long, 2.5-3 cm. wide, with close venation; very young flowers shin-. 5

65. Leaves larger, 25-40 cm. long, 9-14 cm. wide; dried fl<

Leaves 25-40 cm. long, 9-11 cm. wide, with open <

floral axis finely sulcate, decorticating here and there with minute flakes; young flower buds
ca. 7 mm. long 88. 5. busuense.

Leaves 27-33 cm. long, 11-14 cm. wide, with close venation (secondary veins and sometimes
reticulation almost as obvious as primaries) ; flower buds ca. 1 cm. long

85. S. pyrm arpum
64. Branchlets compressed or terete (66).

$.

£



66. Leaves oblong-elliptic, acuminate, acumen 0.5-1 cm. long.

Leaves 8-15 cm. long, 2.5-6.5 cm. wide, narrowed toward both ends; calyx tube pyriform to

turbinate, 5-6 mm. long, (dried) longitudinally wrinkled and subsulcate. . . 89. S. thornei.

Leaves 21-23 cm. long, 8.5-10 cm. wide, short cuneate at base; calyx tube obtusely sub-
pyramidal, (dried) smooth 9

66. Leaves oblong-elliptic to elliptic with apex rounded or retuse or obtuse or obtusely
shortly acuminate.

Calyx tube varying from subcampanulate-obconic to turbinate, ca. 7 mm. long; leaves 5-21

cm. long, 3.5-11 cm. wide; petiole 0.5-1.5 cm. long 91. 5. furfuraceum
Calyx tube campanulate, ca. 1 cm. long; bracts still plentiful on inflorescence; leaves 27 .?

cm. long, 11.5-14 cm. wide; petiole to 2 cm. long 85. 5. pyrocarpum
Bark of rachis and branchlets of inflorescence not scaly or flaky (67).
67. Branchlets narrowly but obviously winged, each decussate pair of wings joining at base and apparently

outlining the node (this characteristic not so easily seen in S. benjaminum) (68).
68. Leaves 4-12 cm. long, 2.5-4.5 cm. wide, coriaceous, oblong to elliptic, acuminate at apex; petioles

2-5 mm. long; inflorescence paniculate, 8-10 cm. long 92. S. taeniatum
68. Leaves smaller, 0.5-3.5 cm. long, 0.3-2.8 cm. wide; petioles 1-4 mm. long; inflorescence not mort

than 4 cm. long (69)
69. Inflorescence mostly axillary.

Flowers solitary on short (to 2.5 mm. long) peduncles; leaves mostly small, 0.5-1.5 cm
long, 0.3-1.2 cm. wide 93. 5. aiatum

Flowers sessile in threes or occasionally solitary, on peduncles 0.5-2.5 cm. long; leaves larger



Flower buds almost linear-clavate, about 20 mm. long, at base 3 mm. broad and at apex 5 mm.
broad, obviously striate; leaves 9-18 cm. long, 4.5-8 cm. wide, elliptic or oblong-elliptic, ob-

tusely acuminate, stiffly coriaceous when dry, primary veins impressed above, prominent be-

Flower buds clavate, at apex mostly not more than 5 mm. broad, at base (stipitate or not)

ca. 1 mm. broad gradually enlarging upward to cyathiform or infundibular upper part; leaves

coriaceous or chartaceous, primary veins not impressed above nor prominent below. ... (72).

72. Leaves small, 1.5-3 cm. long, 0.8-1.6 cm. wide, elliptic or oblong-elliptic, obtusish or acut-

ish, stiff when dry; inflorescence terminal and axillary; flower buds very slender, 7-9

mm. long, apex 2.5-3 mm. broad; large tree 98. 5. carrii.

72. Leaves generally 3-20 cm. long, 1-6 cm. wide, if smaller, then acuminate; shrubs or

small trees (73).

73. Calyx tube vermicular-rugulose ; dried leaves stiffly coriaceous, 3-4.8 cm. long, 1-

2.7 cm. wide 99. S. bicolor.

73. Calyx tube glandular and sometimes striate but not vermicular-rugulose (74).

74. Leaves 4-9 cm. long, 2.5-4 cm. wide, elliptic with acuminate apex tending to

recurve, coriaceous, venation almost invisible; inflorescence terminal; calyx tube

very slender, slightly angled, 5-8 mm. long, apex 2-2.5 mm. broad

Leaves elliptic to oblong with long or short acumen not especially recurved, %
thinly coriaceous (75). §
75. Inflorescence chiefly axillary and lateral; flowers variable in size; leaves fC

6-15 cm. long, 2.5-5.5 cm. wide, elliptic or oblong, acuminate, acute or £j
obtusish; branchlets terete 101. S. daviftorum. C

75. Inflorescence terminal and axillary; calyx tube glandular, sometimes striate. «
Branchlets sharply tetragonous, leaves 3.5-7 cm. long, 1.3-2.8 cm. wide,

elliptic with cuneate base, acuminate (acumen 0.5-1.5 cm. long), thinly

coriaceous to chartaceous; calyx tube 13-16 mm. long (including broader ^
upper 3 mm.), at apex 3.5-4 mm. broad 102. S. leptopodium. g

Branchlets terete; leaves 22-27 cm. long, 5-9 cm. wide, oblong with cor- ^



date or emarginate base; calyx tube 16 mm. long, apex 2-2.5 mm. broad.

103. 5. subamplexicaule.
70. Calyx tube not elongate-chvate, it clavate less than three times as long as apex is broad. . . (76).

76. Leaves with open venation, i.e. secondary veins mostly not parallel with primary, or, if

originating at midrib, joining others before reaching intramarginal vein formed by confluent

primaries (77).

77. Leaf base cordate or emarginate (78).
78. Leaves about twice as long as broad, 12-20 cm. long. 5.5-10 cm. wide, emarginate

at base; panicle from defoliated branchlets. also terminal; calvx tube 4-5 mm. long.

104. S. nemorale.

78. Leaves more than twice as long as broad, cordate at base.

Leaves very large, 52-87 cm. long, 15-34 cm. wide; inflorescence on the lower stem
(not seem; infructescence with rachis 9 cm. long 105. S. megistophxllum.

tescence 11 cm. loin; 106. S. camptodromnm.
::. Leaf ba.se suhrounded 01 rounded or rounded-cuneate or cuneate. (79).

Inflorescence terminal and axillary (abo lateral in S. trivene) (80).

Leaves linear-lanceolate, 4-9 cm. long, 0.8-1.3 cm. wide; inflorescence axillary,

3-9-Aowered 107. S. naiadum.
Leaves lam co late. 6-14 cm. long. 1-2 cm. wide: inflorescence axillary. 1-3-

fowered (mostly angle-flowered). 59. S. salkiforme.
v. Leaves less than five times as lorn; as broad.

in leaf axils, either IUgge*tin« a head. 10S. 5. capitulijerum.

M Axi> »,f inflorescence 5 cm. or more long.

1,, ^<'- 109. S. cmrtiUtJbmmm.

margin
(M) >



Leaves elliptic with rounded or very short-acuminate apex, stiff-
CN

ly coriaceous when dry (84).

84. Leaves 4.5-7 cm. long, 3.5-5 cm. broad, reticulation easily

seen 65. S. sylvicola.

84. Leaves 7-15 cm. long, 3.5-11 cm. wide, reticulation not

readily seen. n
Leaves mostly with short, recurved, obtuse acumen; fruit

with calyx rim only a circular scar, umbilicate apex very 9
shallow, saucer-like; mature flower buds 7-8 mm. long.

a
Leaves obtuse or retuse at apex; fruit with calyx rim ca. 1

o
mm. high, umbilicate apex ca. 3 mm. deep; flower buds

|
ca. 10 mm. long 111. 5. rubiginosum.

Leaves coriaceous or thinly coriaceous or chartaceous when drv.

(85).

85. Calyx tube 2-3 mm. long; leaves lanceolate, narrowed into

subfalcate acumen, principal veins and reticulation slightly

paler in color and readily seen on the lower surface

112. S. tripklebium.

85. Calyx tube 4-9 mm. long; leaves various, but veins and re-

ticulation (whether obvious or not) drying the same color as

the leaves (86).

86. Axes and branchlets of inflorescence thickish, a little

more than 1 mm. in diameter, perhaps inflorescence ter-

minal on year-old growth.

Calyx tube 8 mm. long, apex 5 mm. broad; leaves char-

taceous, lanceolate or lance-elliptic, 15-25 cm. long,

.'

113. 5.



. long, apex 3 mm. broad; leaves co-

ate to elliptic. 6-10 cm. long, 2-5

leate 114. .s iiitiduiii.

ts of inflorescence a little more

Leaves at base cuneate, apex usually abruptly acuminate.

Inflorescence lateral (terminal in some specimens of S. dictyophlcbium) (87).

87. Calyx shining, wrinkled.

Leaves oblanceolate or suboblong, primary vein- moderately prominent; only

flower buds seen; calyx tube 4-4.5 mm. long including short (0.5 mm.) stipe,

outer calyx lobes ca. 1.5 mm. high 117. S. vernicifiorum.

Leaves elliptic to elliptic -lanceolate, acuminate, primary veins 5-10 mm. apart

determine whether leaf has open or close venation); calyx tube ca. 3

long, lobes less easily seen than in V vrrniriftonim. 118. S. flave,

87. Calyx dull, not noticeably shining

88. Inflorescence with relatively few flowers.

Leaves coriaceous, primary veins more' easily seen above than below,

marginal vein not very well marked; inflorescence short, 2-3 cm.

70. S. ro.

Leaves chartaceous, priman veins un.re easily seen on the lower surface,

inner intramarginal vein 4-11 mm. within margin; inflorescence 4-8 cm
long 73. S. hyhphilion

88. Inflorescence profusely many-flowered (89)
89. Leaves at least four times as long as wide; calyx tube globose-urceo-

late, very shortly (if at all) stipitate 119. S. brassu.

89. Leaves nearer twice or three times as long as wide; calyx tube ob-



conic to turbinate, infundibular or subcampanulate at apex of s

90. Leaves with rounded base and apex; inflorescence borne c

and main branches 120. S. ki

90. Leaves with cuneate base and acuminate to rounded apex.

91. Leaves with imon.sj.n uou- retinilalion

91. Leaves with easily seen reticulation. jo

Calyx tube 4.5-5 mm. long, slenderly obconic, outer calyx ^
lobes 1.5 mm. long; petals falling separately F

78. 5. dictyophlebium. o
Calyx tube (3-) 6-7 mm. long, obtusely obconic, almost trun- ^

cate or outer calyx lobes not more than 0.5 mm. high; ^
petals calyptrate 121. S. branderhorstii. tf

Leaves with close venation, i.e. either primaries and secondaries are scarcely distinguishable, >
or primaries fine but more easily seen than secondaries which seem to run parallel with them 2
at least two-thirds of the distance to the intramarginal vein (92). o
92. Flowers solitary; leaves slender, 4-8 cm. long, 1-2.3 cm. wide 60. 5. uniflorttm. g
92. Inflorescence cymose or paniculate (93). .

93. Inflorescence chiefly lateral, occasionally terminal and axillary (94). 5d

94. Leaves elliptic, acuminate, 7-14 cm. long, 3-5.5 cm. wide; inflorescence widely §
branching. 50

Calyx tube ca. 5 mm. long, when dried subangled and tending to be striate to- ^
ward base, outer lobes 1-1.5 mm. long 122. S. leptophlebioides. C

Calyx tube 4-5 mm. long, apex undulate or 4-dentate with rounded teeth ^
123. S. decipiens.

94. Leaves elliptic, shortly and obtusely acuminate or obtusish (95).

95. Leaves (when dry) shining, greenish or brownish green; stipe of calyx ^
tube approximately as long as infundibular-subcampanulate upper part of £
the tube 124. 5. rosaceum.

'



Leaves (when dry) not shining, brownish;

Leaves shortly and obtusely acuminate, 3.5-6.5 cm. long,

branchlets 4-angled; fruit globose-urceolate with very <

Leaves obtusish or with very short obtuse acumen, 12-18 cm. long, 3.5-9

cm. wide; branchlets slightly compressed; fruit pyriform or subobovoid,

on numerous panicles (in type collection, axes 13-20 cm. long) in scat-

tered clusters along the trunk 126. S. acetosum.

Inflorescence usually terminal and/or axillary (96). ffi

96. Leaves abruptly and obtusely acuminate or obtusish or rounded or acutish. (97). ^
97. Leaves broadly linear-oblong, 4.5-13 cm. long, 1.3-3.5 cm. wide, veins very H

fine; branchlets 4-angled 127. S. leptoneurnm. 5
97. Leaves not linear-oblong (98). "$

98. Leaves oblanceolate or elliptic, 10 14 cm. long. 4-7.5 cm. wide. &
Leaves thickly coriaceous; fruits tending to be globose

Jg
128. S. micrandrum. £j

Leaves chartaceous; fruits oblong (about twice as long as broad). ... 5
129. S. myriadenum.

98. Leaves usually obovate. 4-10 cm. long, 1.5-5.5 cm. wide (99). ^
99. Reticulation practically as visible as primary and secondary veins; jS

branchlets 4-angled 130. 5. homichlopltilum. q
99. Reticulation less easily seen than the primary and secondary £*

100. Leaves obovate, narrowed to petiole, apex rounded or some-

long, apex truncate or repand or definitely lobed, lobes ca.

0.5 mm. long, stipe 0.5-1.5 mm. long; fruit white

100. Leaves, if obovate and venation inconspicuous, then flowers



Dried specimens dark brown or red-brown; inflorescence

mostly protruding beyond the leaves; calyx tube 7-9 mm.
long; venation on lower leaf surface very inconspicuous.

132. S. subcorymbosum.
Dried specimens brownish green or olive-green; inflores-

cence sometimes terminal but mostly lateral; calyx tube

9-12 mm. long; venation on lower leaf surface easily seen.

Leaves long-acuminate, mostly with slender, tapering acumen (101). §
101. Leaves lanceolate, 6-8 cm. long, 1-1.7 cm. wide 61. S. xylopiaceum. ?
101. Leaves broader than the above (102). o

102. Inflorescence short (2-2.5 cm. long) ; leaves ovate with acumen ca.
^

one-third the length of the leaf 133. 5. luehmannii. d
102. Inflorescence longer (4-8 cm. long); leaves with acumen ca. one- W

fourth the length of the leaf (103). >
103. Calyx tube obconic-subcampanulate, 5 mm. long, apex 6 mm. g

in diameter, base ca. 1 mm. stipitate 134. S. walkeri. o
103. Calyx tube clavate-pyriform or infundibular, 2.5-6 mm. long, C

apex up to 3 mm. in diameter, stipe of various lengths. (104). .

104. Calyx tube stipitate-cyathiform, ca. 6 mm. long, apex ja

a little over 2 mm. in diameter; leaves coriaceous, dry- g
ing brown or dark brown, acumen almost linear ?d

135. S. rostratum. ^
104. Calyx tube 2.5-3.5 mm. long, apex a little over 2 mm. C

in diameter; leaves thinly coriaceous to chartaceous. ^
(105).

105. Leaves oblong-elliptic, 4.5-7 cm. long (including

acumen 1 cm. long), 1.5-3.5 cm. wide, narrowed rg

toward both ends; calyx tube infundibular 2.5-3 g
mm. long, stipitate 136. S. plumeum.

'



Calyx tube infundibul.n

pressed-globose 137. 5. finisten

Calyx tube clavate-pyriform ; fruit cylindrical

138. 5. onesimu
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1. Syzygium cauliflorum Hartley & Perry, sp. nov.

Arbor gracilis 8-10 m. alta; ramulis compressis puberulis, brunnescenti-

bus, pilis brevissimis; foliis 12.5-16 cm. longis, 3-4.5 cm. latis (interdum

paribus minoribus 1.5 cm. longis, 0.5 cm. latis inter majora), lanceolatis

vel lineari-lanceolatis disperse pellucido-punctatis, apice ca. 1.5 cm. acu-

minatis, basi rotundatis vel leviter emarginatis, venis primariis ca. 17-20,

inter se 5-10 mm. distantibus in venam intramarginalem a margine 2-4

mm. conjunctis; petiolo 2-3 mm. longo, puberulo; floribus (alabastris

tantum visis) 1-2 in ramis puberulis brevibus (2-3.5 cm. longis) suffultis,

et secus longitudinem trunci dispersis, apice ramorum bifoliato, foliis 5-

6.5 cm. longis, 1 cm. latis, pedunculis 1-1.5 cm. longis, puberulis; calycis

tubo basi ca. 3 mm. stipitato deinde turbinato vel fere late obconico,

usque ad lobos (stipite 3 mm. incluso) ca. 2 cm. longo, lobis 5-7 mm. altis.

Holotypus: Brass 23608 (a).

Among the species described from New Guinea this is perhaps nearest

to Syzygium polyphlebium (Diels) Merr. & Perry. We have no material

to represent the latter, and the original descriptions are based on different

stages of development. Syzygium polyphlebium is described as a shrub

1.5 m. tall with leaves twice as large and with twice as many primary

lateral veins. No information is given about the axes of the inflorescences

(whether there are any or not) but the fact that the calyx lobes are obso-

lete in Diels' species would seem to set it apart from the plant here de-

scribed, as does the pubescence of the branchlets, petioles, and peduncles

of 5. cauliflorum.

ambosa megalosperma Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl.

Deutsche Schutzgebiete Siidsee 472. 1901. Type: Lauterbach 2434, Terri-

tory of New Guinea, Madang District, Schumann River.

Eugenia porphyrocarpa Greves, Jour. Bot. 61(Suppl.): 17. 1923. Type:
Forbes 298, Papua, Central District, Sogeri, Mt. Wori-Wori (bm, holotype;

A, carbon rubbings, notes).
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Arnold Arb.

5. Syzygium macrocalyx Merr. & Perry, Jour. Arnold Arb. 23: 253.

1942. Type: Clemens 3078, Territory of New Guinea, Morobe Dis-

trict, Sattelberg, 1000 m. (a, holotype).

Distribution: Known to us only from the type collection.

6. Syzygium flavidum Hartley & Perry, sp. nov.

Arbor ca. 18 m. alta; ramulis compressis, pallide brunnescentibus ; foliis

leviter coriaceis, sub lente minute sed profuse pellucido-punctatis, olivaceis,

ellipticis. 24-25 cm. longis, 11-11.5 cm. latis, apice acuminatis, basi cu-

neatis, venis primariis utrinsecus 8-10 supra manifestis subtus prominulis,

secundariis subobscuris; petiolo 1-1.5 cm. longo; floribus (alabastris

tantum visis) lateralibus vel terminalibus, solitariis vel 2-3-fasciculatis

(?), pedunculatis, pedunculo ca. 1.2-3 cm. longo (vel fortasse pedunculo

usque ad 5 mm. longo et pedicello 1-2.7 cm. longo) ; calycis tubo sub lo-

bis 3-3.5 cm. longo, turbinato-obconico-stipitato, parte inferior superiore

longiore; lobis 5-7 mm. altis. Holotypus: Hartley 9936 (a).

Territory of New Guinea. Morobe District: near the Busu River about 7

miles N of Lae, lowland rain forest at about 60 m., Hartley 9936.

Although the leaves are larger, in general they resemble those of Syzy-

gium gonatanthum in the distance between the primary veins, but the

flower buds are about twice as large as the flowers of 5. gonatanthum.

nia nutans K. Schum. in K. Schum. & Hollr. Fl. Kaiser Wilhelms Land

1889. Type: Hollrung 818, Territory of New Guinea, Sepik District

isotype; a, phot.).

osa nutans (K. Schum.) Niedenzu, Nat. Pflanzenfam. III. 7: 84. 1893.

8 - Syzygium insulare Hartley & Perry, sp. nov.

Arbor usque 7.5 m. alta; ramulis brunnescentibus; foliis elliptic

elliptico-ovatis, 15-25 cm. longis, 6-9 cm. latis, apice acuminatis, basi ro-

tundatis vel interdum obtusis, supra atrovirentibus, subtus
]
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venis primariis utrinsecus costa 10-14, utrinque distincte manifestis,

venis reticulatis visis sed inconspicuis
;
petiolo 5-8 mm. longo crassiusculo

supra canaliculate; floribus albis solitariis axillaribus et terminalibus,

magnis; pedunculis pedicellisque 5 mm. longis; calycis tubo 1.8 cm. longo,

obconico, lobis exterioribus 5 mm. longis, interioribus ± 8 mm. longis,

petalis ca. 2 cm. longis; fructibus ovoideis usque 8 (-15) cm. longis, rubris.

Holotypus: Floyd NGF 3546 (a).

Bismarck Archipelago. New Britain: West Nakanai, Galilo village, near Cape
Hoskins, Floyd NGF 3546; Talasea Subdistrict. upper slopes and summit of Mt.

Lollo, an extinct volcano, alt. ca. 800 m., NGF 10850; foot of Mt. Bango. in

Pandanus swamp, NGF 10892. Solomon Islands. Bougainville: Karngu, Buin,

Kajewski 2248. Guadalcanal: Mt. Austin, ridge rain forest, alt. ca. 240 m.,

BSIP 65; Berande, rain forest at sea level, Kajewski 2400. San Cristobal:

Waimamura, Brass 2649.

In an earlier work (cf. Jour. Arnold Arb. 23: 263. 1942) Merrill and
Perry associated the collections from the Solomon Islands with Syzygium
nutans, noting that there were differences in the color of the flowers and
the size of the fruits. However, now that we have at hand several col-

lections of 5. nutans as well as the photograph of the isotype in Kew, we
are satisfied that the above cited specimens represent a distinct species.

All the attached mature flowers on specimens of 5. nutans have a short,

bent axis so that the flowers are cernuous; in 5. insulate it is difficult to

tell since the flowers are all detached except one very small bud (6 mm.
long) which is upright; the remains of the floral or fruiting axes, how-
ever, point upward, and the flowers are white.

9. Syzygium burepense Hartley & Perry, sp. nov.

Arbor ca. 10.5 m. alta, ramulis hornotinis ca. 4 mm. diametro brunnes-

centibus, novellis compressis; foliis coriaceis non pellucido-punctatis, obo-

vato-ellipticis, 19-21.5 cm. longis, 7.5-9.5 cm. latis, basi fere rotundato-

cuneatis, apice abrupte et breviter acuminatis, costa supra canaliculata

subtus elevata, venis primariis utrinsecus costa ± 12 oblique patento-

adscendentibus in venam intramarginalem ca. 4-7 mm. a margine dis-

tantem confluentibus, supra leviter impressis, subtus prominulis; petiolo

5-10 mm. longo; floribus lateralibus (in specimine typico) in ramulis ±
1 cm. diametro suffultis, ut videtur oppositis, singulis vel 2-3 a nodo oriun-

dis; pedunculo ca. 5 mm. longo, pedicello ca. 3 mm. longo; calycis tubo 2-

2.2 cm. longo, obtuse obconico, basi ca. 5 mm. diametro, sub lobis ca. 17

mm. lato; lobis 7-10 mm. altis; corolla pallide rosea; staminibus albis.

Holotypus: Hartley 11054 (a).

Territory of New Guinea. Morobe District: Burep River, ca. 15 miles NE
of Lae, stream margin of lowland rain forest, alt. ca. 15 m., Hartley 11054.

We are at a loss to recognize the nearest relative of this new species.

Its very short peduncle and pedicel suggest Syzygium macrocalyx but in

the latter the infructescence is terminal and the leaves are smaller but
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Jambosa dolichophylla Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl.

Deutsche Schutzgebiete Siidsee 471. 1901. Type: Rodatz & Klink, Terri-

tory of New Guinea, Bismarck Range.

Syzygium callianthum Merr. & Perry, Jour. Arnold Arb. 23: 252.

1942. Type: Brass 4146, Papua, Central District, Mt. Tafa (a,

holotype).

rain forests, 1400-2100

14. Syzygium trachyanthum (Diels) Merr. & Perry, Jour. Arnold

Arb. 23: 249. 1942.

Jambosa trachyantha Diels, Bot. Jahrb. 57: 394. 1922. Type: Ledermann

10871, Territory of New Guinea, Sepik District, Malu.

Jambosa lagynocalyx Diels, Ibid.

Syzygium lagynocalyx (Diels) Merr. & Perry, Jour. Arnold Arb. 23: 249.

1942.

Distribution: Territory of New Guinea, Papua; lowland, foothill and

montane rain forests to 1800 meters.
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16. Syzygium pyriforme Merr. & Perry, Jour. Arnold Arb. 23: 259.

1942. Type: Brass 6966, Papua, Western District, Palmer River

(a, holotype).

Distribution: Papua; lowland and foothill rain forests to 1100 meters.

17. Syzygium erythropetalum Hartley & Perry, sp. nov.

Arbor ca. 17 m. alta; ramulis compressis cinereis; foliis 3.5-6 cm. lon-

gis, 1.3-2.5 cm. latis, coriaceis copiose pellucido-punctatis, in sicco fusco-

brunnescentibus subtus pallidioribus, apice acuminatis, basi acutis, venis

primariis utrinsecus costa ± 5 irregulariter inter se distantibus in venam
intramarginalem (1.5-4 mm. intra marginem) confluentibus subtus pro-

minentibus praecipue in parte inferiore laminae, secundariis utrinque visis

sed inconspicuis; petiolo 3-6 mm. longo; floribus solitariis (?), pedunculo

articulato vel pedunculo et pedicello 1-1.5 cm. longis; calycis tubo basi

1-2 mm. stipitato deinde 10-12 mm. longo campanulato; lobis 3-5 mm.
altis; petalis 1-1.5 cm. longis, 1-1.2 cm. latis, rubescentibus; filamentis

roseis. Holotypus: Hoogland & Pullen 6059 (a).

Territory of New Guinea. Western Highlands District: near Tomla vil-

lage, S slope of Mt. Hagen Range, forest on steep slope, alt. 2600 m., Hoogland
& Pullen 6059.

This species is perhaps nearest to Syzygium subalatutn (incl. S. soli-

florum ) , but the venation of the leaves seems to differ in that the primary

veins leave the midrib irregularly, and the prominent intramarginal vein

seems to begin 2-7 mm. above the base of the leaf.

Eugenia subalata Ridley, Trans. Linn. Soc. Bot. II. 9: 44. 1916; Greves,

Jour. Bot. 61(Suppl.): 18. 1923. Type: B. Kloss, West Irian, Wollaston
Expedition (bm, holotype; a, phot.).

Jambosa soliflora Diels, Bot. Jahrb. 57: 393. 1922.

Syzygium soliflorum (Diels) Merr. & Perry, Jour. Arnold Arb. 23: 254. 1942.



HARTLEY & PERRY, SYXYCH M

Papua. Known only from the Forbes collections

i (Diels) Merr. & Perry, Jour. Arnold Arb.

(Diels) Merr. & Perry, Jour. Arnold Arb.

Distribution: West Irian; lowland rain forest z

foreshores or beach i

Syzygium novoguineense Merr. & Perry, Jour. Arnold Arb. 23:

286. 1942. Type: Zippelius (l, holotype; a, carbon rubbing).

"Myrtus auriculata Herb. Zipp. ex parte." Only data in next ref.

Jambosa auriculata Bl. Mus. Bot. Lugd.-Bat. 1 : 104. 1849, non

S. auriculatum Brongn. & Gris (1865).
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851. 1912. Type: von

,
phot.).

Distribution: West Irian, Territory of New Guinea, Papua; lowland

and foothill rain forests to 1350 meters.

26. Syzygium madangense Hartley & Perry, sp. nov.

Arbor fruticosa usque 6 m. alta; ramulis ut videtur annotinis rotunda-

tis fusco-cinereis ; foliis tenuiter coriaceis, ovato-ellipticis, 25-29 cm. lon-

gis, 13.5-15 cm. latis, basi rotundatis usque cordatis, apice acuminatis,

venis primariis utrinsecus costa ± 10 oblique patentibus irregulariter

conjunctis sed non venam intramarginalem formantibus, subtus prominulis,

secundariis interdum visis; petiolo brevissimo vel nullo; floribus axillari-

bus vel terminalibus subsessilibus conglomeratis magnis; in sicco calycis.

tubo obconico ± 8-costato, 2.5-2.7 cm. longo, basi ca. 4 mm. diametro,

apice subtus lobis ca. 1.8 cm. diametro; lobis 5-8 mm. longis interdum

carinatis; petalis cremeis apice persicinis. Holotypus: K. J. White NGF
10300 (a).

Territory of New Guinea. Madang District: Josephstaal, one mile W of

Pondoma village, alt. 75 m., K. J. White NGF 10300.

The dried ribbed calyx strongly resembles that of Syzygium goniocalyx

but lacks the lower narrowed attenuate part which forms a stalk on the

fruit of that species; however, the leaves of the two are quite different

at the base. The end of a branchlet of our new species shows at least

four clustered protrusions each marked by 2-5 scars not all of which

appear to be the same age; however, no flowers are attached.

27. Syzygium heterobotrys Merr. & Perry, Jour. Arnold Arb. 23:

257. 1942. Type: Brass 8238, Papua, Western District, Lower Fly

River, rain forest substage (a, holotype).

Distribution : Known to us only from the type collection.

28. Syzygium lagerstroemioides Merr. & Perry, Jour. Arnold Arb.

23: 262. 1942. Type: Brass 1393, Papua, Milne Bay District, Ku-

randi (a, holotype).

29. Syzygium randianum Merr. & Perry, Jour. Arnold Arb. 23 : 264.

1942. Type: Brass 6673, Papua, Western District, Upper Fly

River, flood banks of creek at 80 m. (a, holotype).

Distribution: Known to us only from the type collection.
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30. Syzygium normanbiense Hartley & Perry, sp. nov.

Arbor magna usque 35 m. alta; ramulis obtuse angulatis partim decorti-

catis; foliis 14.5-16.5 cm. longis, 6-8.5 cm. latis, disperse pellucido-punc-

tatis, supra brunnescentibus, subtus olivaceis, ellipticis apice plerumque

, basi breviter cuneatis vel fere attenuatis, venis pri-

20 prominulis oblique patentibus, secundariis et

reticulo fere aequaliter prominulis; petiolo 1.5-2 cm. longo; inflorescentiis

terminalibus, axe ca. 5 cm. longo, ramulis paucis, 1-2 cm. longis; floribus

sessilibus, albis; bracteis non visis; calycis tubo ca. 1.5 cm. longo, ad basin

5 mm. diametro in parte inferiore fere cylindrico deinde versus apicem

sub lobis subabrupte ampliato ± 1 cm. diametro; lobis 5-7 mm. longis,

rotundatis. Holotypus: Brass 25478 (a).

forest of

Perhaps this species is near Syzygium caryophylloides. It differs in the

acuminate (not subacute or subrounded) leaf tips, larger inflorescence and

flowers, and apparently caducous bracts. The flower buds are similar in

shape to those of 5. randianum, but considerably smaller.

31. Syzygium suborbiculare (Benth.) Hartley & Perry, comb. nov.

Eugenia suborbicularis Benth. El Austral. 3: 285. 1866. Syntypes: W. Hill,

Queensland, Cape York (k) ; A. Cunningham, Queensland, Endeavour

River.

Careya jambosoides Lauterb. Nova Guinea (Bot.) 8: 313. 1910.

Eugenia jambosoides (Lauterb.) 0. Schwarz, Repert. Sp. Nov. 24: 90. 1927.

Syzygium jambosoides (Lauterb.) Merr. & Perry, Jour. Arnold Arb. 23: 262.

1942.

West Irian. Merauke, Versteegh BW 60. Papua. Western District: Lower

Fly River (east bank), Gaima, Brass 8301. Australia. Northern Territory:

Darwin. Sclndtz 557 (k) ;
Specht 1080 (a, k). Queensland: Cape York, Darnel

00, Moseley (Challenger Expedition) (k), Hill 41 (k), 136 (k).

The Australian specimens listed from Kew were borrowed to confirm

our belief that the New Guinea collections designated as Syzygium jambo-

soides belong to this Australian species. The habitats given are savannah

forest, or landward edge of coastal dune, or mixed open forest at base

of sandstone scarp.

32.

258. 1942.

. Type: Schultze Jena 177,

Distribution: West Irian, Territory of New Guinea, Papua; swampy

woods or floodplain rain forest to about 1200 meters.
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We have seen no authentic material of this species. Consequently, just

as in many other instances, we have tried to estimate the variability of the

characters from the original description and the key. In Diels' key we

find the species listed in the part where the flowers are described thus:

lower part of the receptacle (i.e. calyx tube) cylindric, longer than the

upper. In the description: petiole 7-15 mm. long. These characters are

mentioned in particular since a specimen collected in the Botanic Gardens,

Bogor, seems to belong here; it has petioles 2.S-3 cm. long and flowers

with the tubular part of the calyx tube ca. 2 cm. long and the enlarged

upper part scarcely 1 cm. long— but it bears the name of another species.

33. Syzygium vernicosum Merr. & Perry, Jour. Arnold Arb. 23: 260.

1942. Type: Brass 8113, Papua, Western District, Lower Fly

River (a, holotype).

Distribution: Papua; lowland and foothill rain forests.

Jambosa synaptoneura Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl.

Deutsche Schutzgebiete Sudsee 475. 1901. Type: Lauterbach 2356, Ter-

ritory of New Guinea, Madang District, Ssigaun (Sigaun).

Distribution: West Irian, Territory of New Guinea; lowland rain

The collections we have placed in this species do not have winged

branchlets. The flowers and leaves, however, seem approximately to suit

the description although the inflorescence is on old nodes as well as axil-

lary and terminal on recent growth.

35. Syzygium evenulosum Merr. & Perry, Jour. Arnold Arb. 23: 261.

1942. Type: Brass & Versteegh 14108, West Irian, Idenburg Riv-

er, Bernhard Camp, foothill rain forest at 80 m. (a, holotype).

Distribution: Known to us only from the type collection.

Merr. & Perry, Jour. Arnold Arb.

: 321. 1910. Type: Versteeg

,
phot.).

Distribution: West Irian, Territory of New Guinea, Papua; lowland

ain forests to 125 meters.

7. Syzygium pachycladum (Lauterb. & K. Schum.) Merr. & Perry,

Jour. Arnold Arb. 23: 258. 1942.

Jambosa pachyclada Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl.
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foothill and lower montane

(Lauterb. & K. Schum.) Merr. & Perry,

163. 1942.

Jambosa pteropoda Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl.

Deutsche Schutzgebiete Sudsee 473. 1901. Type: Lauterbach 2214, Ter-

ritory of New Guinea, Madang District, Astrolabe Plain.

Distribution: West Irian, Territory of New Guinea, Bismarck Ar-

chipelago; lowland and foothill rain forests to 1700 meters.

We are not at all sure that the specimens assigned to this species all

belong together, but all have winged inflorescence axes and young branch-

lets which are very narrowly winged. In Docters van Leeuwen 9660 (de-

termined by Diels) the primary veins toward the base of the leaves are

closer and more nearly ascending than in the other specimens; the base

of the leaf is also narrower.

39. Syzygium laqueatum Merr. & Perry, Jour. Arnold Arb. 23: 257.

1942. Type: Brass & Versteegh 11157, West Irian, 18 km. W of

Lake Habbema (a, holotype).

r Guinea; foothill and mon-

Distribution: Native of some part of the Indo-Malesian region and

widely cultivated. In New Guinea and the Solomon Islands, a fairly com-

mon tree in rain forests at lower elevations.

We are not sure that the specimens placed here are Syzygium malac-

cense in the strict interpretation of the species; the dried leaves have the

same texture, but the flowers are smaller, sometimes scarcely more than

half as large, and in some instances the inflorescence seems to be longer

and more profusely flowering as well as more openly branched than in 5.

malaccense, sensu stricto; e.g. the specimens: Hoogland 5062 and NGF
5678 with inflorescences 9 and 7 cm. long, respectively.

41. Syzygium multiglandulosum Merr. & Perry, Jour. Arnold Arb.

23: 269. 1942. Type: Brass & Versteegh 13194, West Irian, Iden-

burg River, Bernhard Camp (a, holotype).
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Distribution: West Irian; foothill rain forests, 650-1150 meters.

We have fragmentary specimens of some Clemens collections with flow-

er buds, young fruit, and almost mature fruit from the Territory of New
Guinea (Yunziang, Quembung and Ogeramnang). The leaves closely

resemble those of Syzygium multiglandulosum in venation, but they are

much stiffer in the dried state. Also, the pericarp of the fruit in these

collections is not more than 2-3 mm. thick at base and looks as if it

might have been fleshy before drying. That of S. multiglandulosum ap-

pears to be woody.

42. Syzygium spectabile Merr. & Perry, Jour. Arnold Arb. 23: 265.

1942. Type: Brass 12995, West Irian, Idenburg River, Bernhard

Camp (a, holotype).

Eugenia javanica Lam. Encycl. 3: 200. 1789, non Syzygium javaniam Miq.

1855.

Myrtus samarangensis Bl. Bijdr. 1084. 1826. Type: "in cultis." Bl. Ibid.

1085.

Jambosa javanica K. Schum. & Lauterb. Fl. Deutsche Schutzgebiete Siidsee

Distribution: Lower Burma, south on various islands of Indonesia

and the Philippines to New Guinea and the Solomon Islands; a common
species of scrub back of ocean beach.

44. Syzygium amplum Hartley & Perry, sp. nov.

Arbor 15 m. alta; ramis teretibus, ramulis compressis, pallide brun-

nescentibus; foliis 17-29 cm. longis, 10-17 cm. latis, chartaceis vel tenui-

ter coriaceis. copiose pellucido-punctatis, ellipticis vel ovato-ellipticis

obtusis basi cuneatis; venis primariis utrinsecus costa 10-12 oblique ad-

scendentibus, in venam intramarginalem 4-9 mm. intra marginem arcuato-

conjunctis, utrinque prominulis supra interdum impressis; petiolo 1.5-

2 cm. longo; inflorescentiis plerumque lateralibus, axe ramulisque usque

1.5-3 cm. longis; floribus ad apicem ramulorum solitariis in sicco post

anthesin subsulcatis; calycis tubo parte inferiore 1.5-2 cm. longo (basi

2 mm., apice partis angustae 4-5 mm. diametro) deinde subabrupte cam-

panulato hie subtus lobis ca. 7 mm. longo, ca. 14 mm. lato, lobis exteriori-

bus ca. 4 mm. longis, interioribus 8 mm. longis, dense minuteque pustula-

tis glandulosis, petalis etiam filamentis et stylo glandulosis. Holotypus:

Brass 32645 (a).
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forest at 1500 m., Hartley {leg. Sayers) 12614. Madang District: Lower
Ramu-Atitau Area, Aiome Patrol Post, lowland rain forest at ca. 100 m., Pul-
len 977. Papua. Central District: Brown River, lowland rain forest, NGF
7157.

This species is perhaps related to Syzygium pachycladum, but the latter

has no clearly marked marginal vein, a much more robust floral axis, and
rose- to lilac-colored flowers. The profusion of minute glands in the

leaves of S. amplum is not mentioned in the description of S. pachycladum.

45. Syzygium validinerve Hartley & Perry, sp. nov.

Arbor ca. 4.5 m. alta; cortice brunnescente, laevi; ramulis cinereis

non angulatis; foliis anguste ellipticis basi acutis, apice acuminatis, mod-
erate pellucido-punctatis, venis primariis utrinsecus costa ± 8 oblique

adscendentibus irregulariter inter se distantibus intra marginem 5 mm.
in venam confluentibus utrinque distincte manifestis sed non prominulis,

vena marginali secundaria vix visa; petiolo 0.8-1.5 cm. longo, parte in-

feriore fusca; inflorescentia in ramulo defoliato ± 8 cm. longo, pedunculo
et pedicello quoque ca. 2 cm. longo; calycis tubo in parte inferiore stipi-

tate (± 5 mm.) gradatim sursum ampliato turbinato, in toto infra lobos

ca. 2 cm. longo, 1 cm. diametro; lobis exterioribus 0.5 cm. interioribus

1 cm. longis; petalis et staminibus albis. Holotypus: Hartley 12015 (a).

The brief description of the leaves of Syzygium alutaceum (Diels) Merr.

& Perry has some likeness to this species but here the flowers are very

much larger with large calyx lobes.

46. Syzygium womersleyi Hartley & Perry, sp. nov.

Arbor 6 m. vel plus (± 24 m.) alta; ramulis novellis compressis, brun-

nescentibus; foliis coriaceis 8-1 8 (-2 5) cm. longis, 3-6 (-8.5) cm. latis,

apice obtusiusculis vel subrotundatis vel interdum acutiusculis, basi ob-

tusis vel cuneatis, in sicco brunnescentibus, venis primariis utrinsecus

costa 6-10 oblique et arcuatim adscendentibus interdum supra impressis

subtus prominulis, secundariis saepe inconspicuis
;
petiolo 5-10 mm. longo;

inflorescentiis lateralibus brevibus, axe 1-3 cm. longo, pauciramoso; flori-

bus magnis; calycis tubo 1.5 (-2) cm. longo, basi breviter stipitato deinde

turbinato vel infundibulari, rubello; lobis 8-15 mm. altis; petalis et

staminibus albis; fructibus ± oblongis vel brevioribus et ad apicem et

basin angustatis. Holotypus: Womersley & Hoogland NGF 4989 (a).

Territory of New Guinea. Western Highlands District: near Nondugl,

alt. ca. 1680 m, Womersley & Hoogland NGF 4989, NGF 4990, NGF 4845;

twelve miles N of Wabag, Porget logging area, mountain forest, alt. 2100 m.,

NGF 11080, NGF 11257; Kutu, near Mt. Hagen, NGF 9610. Eastern High-
lands District: near Purosa, about 18 miles SW of Okapa, rain forest on

slope, alt. 1500 m. Hartley 13184; Mt. Wilhelm, east slopes, in forest substage,
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alt. 2650 m., Brass 30716. Morobe District: Sambanga, steep mountain for-

est, alt. 1500-1800 m., Clemens 7414. Papua. Southern Highlands District:
Enep, N of Mende, mixed Nothofagus forest, alt. 2130 m., Schodde 2130.

In the texture of the leaves and the position of the inflorescence (be-

low the leaves) this species suggests Syzygium malaccense, but the flow-

ers are white (red calyx, white petals and stamens) and few in an inflo-

48. Syzygium platypodum Diels, Bot. Jahrb. 57: 406. 1922. Type:
Schlechter 16380, Territory of New Guinea, Madang District,

Wobbe (k, isotype; a, phot.).

We have hesitated about determining several higher altitude collections

as Diels' species, but the only differences we have found are the some-
what smaller leaves and higher calyx lobes. Only part of our specimens
show the prismatic character of the calyx tube, but since in a single speci-

men some flowers show the prismatic tendency while others are turbinate,
it would appear to be a weak character in this instance. As to the calyx
lobes, in the collections at hand the exterior ones are 2.5 mm. high and
the inner pair is higher— a character which would place the plant in

Jambosa as used by Diels. He simply says, "calyx lobes short." We sus-

pect that this is because the type was only in bud with few open flowers.

49. Syzygium waikaiunense Hartley & Perry, sp. nov.

Arbor usque 25 m. alta; ramulis teretibus vel novellis forte sulcatis; fo-

liis rigide coriaceis supra brunnescentibus subtus paulo pallidioribus el-

lipticis 5.5-11 cm. longis, 3-5 cm. latis, apice obtusis, basi angustatis,
venis primariis utrinque visis sed plerumque inconspicuis inter se 2-3.5
mm. distantibus ± 1 mm. infra marginem laxe arcuato-anastomosantibus

;

petiolo 7-10 mm. longo; inflorescentiis terminalibus et axillaribus. axibus
1-4, floribus plerumque in apice congestis sessilibus, interdum flore uno
infra-apicali; calycis tubo basi 2 mm., apice 7-8 mm. lato, obtuse ob-
conico vel subturbinato, usque sub lobis 8-10 mm. longo, lobis 2-2.5 mm.
altis; petalis ca. 7 X 7 mm. ad basin paulo angustatis. Holotypus:
Brass 25919 (a).
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Papua. Milne Bay District : Normanby Island, r

Bay, rain forest on lower slopes, alt. 100 m., Brass 25919;

est at 20 m. alt., Brass 25887.

This species is related to Syzygium micrandrum, but differs in the ob-

tuse, coriaceous leaves that are scarcely, if at all, punctate, and calyces

that are obtuse at the base and not rugulose (under a lens).

50. Syzygium variabile Hartley & Perry, sp. nov.

Arbor mediocris multoties ramosa; cortice brunnescente, ramulis com-

pressis; foliis (in typo 3-6 cm. longis, 1.7-3 cm. latis, in ceteris usque

14.5 X 6 cm.) ellipticis vel subovato-ellipticis subcoriaceis in sicco oli-

vaceo-brunneis, non pellucido-punctatis, basi obtusis apice subobtusis, venis

primariis utrinsecus costa ca. 8-10 utrinque manifests, vena intramar-

ginali intra marginem 2-4 mm.; petiolo plerumque brevi usque 5 (-10)

mm. longo; inflorescentiis terminalibus (vel axillaribus vel lateralibus)

cymosis ca. 4-6 cm. longis, paucifloris, floribus sessilibus; calycis tubo

anguste turbinato vel infundibulari 10-12 mm. longo inconspicue breviter

stipitato, glanduloso; lobis 2-3 mm. longis; petalis 5-6 mm. longis singu-

latim caducis. Holotypus: Womersley NGF 11423 (a).

Territory of New Guinea. Western Highlands District: Wahgi Valley near

Banz, along creek in grassland country, alt. ca. 1750 m, Hoogland & Pullen

6213; foothills near Jimmi Divide, Banz, secondary growth at 1800 m. alt.,

Robbins 602; 1.5 miles W of Kawil on side of Paranuk River, alt. ca. 1600 m.,

NGF 7684; Nondugl, secondary growth, NGF 4365. Eastern Highlands Dis-

trict: NE slopes of Mt. Michael, gully in Nothofagus forest at 2000 m. alt.

Brass 31319; Kini Creek, NE slopes of Mt. Michael, Castanopsis forest, alt.

1950 m., Womersley NGF 11423, gully forest, NGF 11405; Mt. Otto, S slopes,

rocky creek bank in Castanopsis forest, alt. 2000 m. Brass 31091; Goroka Sub-

district, Upper Dunantina Valley, secondary forest on steep slope, alt. ca. 1700

m, Hoogland & Pullen 5303.

The specimens cited above show great variation in leaf size. Most have

short petioles; only NGF 11405 and Brass 31319 have some petioles 1 cm.

long. The leaf base is generally obtuse but varies to cuneate with the

longer blades. One inflorescence of Brass 31319 is 9 cm. long, also the

leaves of the two numbers mentioned tend to be acuminate. Nevertheless,

we believe these all to be one species.

The new species is possibly related to Syzygium hylophUum (including

Jambosa weinlandii, fide Diels), but the leaves are generally not acu-

minate, and the flowers of 5. hylophUum are a little smaller. In NGF 4365

the flower buds are clavate, which may be due to their immaturity.

51. Syzygium puberulum Merr. & Perry, Jour. Arnold Arb. 23: 263.

1942. Type: Brass 838, Papua, Central District, Port Moresby

(a, holotype).

Distribution: Papua; in gullies and along streams in foothill forests

to 450 meters.
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In most specimens at hand the calyx tube is minutely puberulous, but
this character is variable and in some specimens the tube i

glabrous, cf. Brass 21800, Hoogland 4344, 4683 and Saunders 155.

52. Syzygium coalitum (Greves) Hartley & Perry, comb. nov.

Eugenia coalita Greves, Jour. Bot. 61(Suppl.): 15. 1923. Type: Forbes 28,
Papua, Central District, Sogeri (bm, holotype).

Jambosa sargentiana Diels, Jour. Arnold Arb. 10: 83. 1929.
Syzygium sargentianum (Diels) Merr. & Perry, Jour. Arnold Arb. 23: 249.

Since the 1942 study, Merrill

53. Syzygium virescens Merr. & Perry, Jour. Arnold Arb. 23: 260.
1942. Type: Brass 13950, West Irian, Idenburg River, Bernhard
Camp (a, holotype).

Distribution: West Irian, Papua; lowland rain forests to 50 meters.

54. Syzygium phaeostictum Merr. & Perry, Jour. Arnold Arb. 23:
270. 1942. Type: Brass & Versteegh 11935, West Irian, Iden-
burg River, 15 km. SW of Bernhard Camp (a, holotype).

Distribution: West Irian, Territory of New Guinea; foothill and
lower montane rain forests, 1140-1650 meters.

Jambosa hylocharis Diels, Jour. Arnold Arb. 10: 83. 1929. Type: Brass 1065,
Papua, Gulf District, Aroara, Vailala River (a, isotype).

Distribution: Territory of New Guinea, Papua; foothill rain forests

56. Syzygium delicatulum Merr. & Perry, Jour. Arnold Arb. 23: 273.
1942. Type: Brass 2781, Solomon Islands, San Cristobal, Wai-
masi (a, holotype).

Distribution: New Britain, Solomon Islands; lowland and foothill
rain forests to 1 700 meters.

57. Syzygium aqueum (Burm. f.) Alston, Ann. Roy. Bot Gard. Pera-
deniya 11: 204. 1929.

Eugenia aquea Burm. f. Fl. Ind. 114. 1768. Based on Jambosa aquea
Rumphius, Herb. Amboin. 1: 126. t. 38, j. 2. 1741.

Jambosa aquea (Burm. f.) DC. Prodr. 3: 288. 1828.
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Distribution: Territory of New Guinea; primary and secondary low-

land and foothill rain forests. Cultivated since early botanical history

in India and Malesia.

Jambosa rubella Rechinger, Repert. Sp. Nov. 11: 183. 1912. Denkschr. Math.-

Nat. K. Akad. Wiss. Wien 89: 583. /. 25 (Bot. Zool. Ergeb. Wiss. Forsch.

Samoa -I. Neug.-Arch. Solomensins. 5: 141). 1913.

Syzygium rubellum (Rech.) Merr. & Perry, Jour. Arnold Arb. 23: 275. 1942.

Distribution: West Irian, Territory of New Guinea, Papua; lowland,

foothill and montane rain forests to 2100 meters.

59. Syzygium saliciforme Merr. & Perry, Jour. Arnold Arb. 23: 253.

1942. Type: Brass 7243, Papua, Western District, Palmer River

(a, holotype).

Distribution: West Irian, Papua; apparently restricted to inundation

banks of streams in lowland forests to 100 meters.

60. Syzygium uniflorum Merr. & Perry, Jour. Arnold Arb. 23: 255.

1942. Type: Brass 5608, Papua, Central District, Kubuna, river-

bed gravel banks at 100 m.

Jambosa xyhpiacea Diels, Bot. Jahrb. 57: 392. 1922. Type: Ledermann 8239,

Territory of New Guinea, Sepik District, Hunstein Mts.

Distribution: Territory of New Guinea, Papua; stream borders in

lowland forests to 300 meters.

62. Syzygium garcinioides (Ridley) Merr. & Perry, Jour. Arnold Arb.

23: 249. 1942.

Eugenia garcinioides Ridley, Trans. Linn. Soc. Bot. II. 9: 44. 1916. Type: B.

Kloss, West Irian, Wollaston Expedition, Camp III, at 650 m. (bm, holo-

type; a, phot.).

Distribution: WT

est Irian (no other data on habitat given).

63. Syzygium cinctum Merr. & Perry, Jour. Arnold Arb. 23: 272.

1942. Type: Brass 3344, Solomon Islands, Ysabel, Tiratona (a,

holotype)

.
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Eugenia cincta (Merr. & Perry) Whitmore, Guide For. British Solomon Isl.

203. 1966; Gard. Bull. Singapore 22: 16. 1967.

Distribution: Solomon Islands; foothill rain forests to 600 meters.

64. Syzygium richardsonianum Merr. & Perry, Jour. Arnold Arb.

23: 274. 1942. Type: Brass 11354, West Irian, Bele River, 18

km. NW of Lake Habbema (a, holotype).

Distribution: West Irian, Territory of New Guinea; primary and sec-

ondary foothill and montane rain forests, 990-2800 meters.

We are not sure whether NGF 24534 belongs here or not. The inflo-

rescence is similar, but the branchlets are very narrowly winged and the

bark, although cracked, is not flaking off as it is in the other specimens;

further, it is very dark (almost black) in color, similar to that of Syzygium
subglobosum.

65. Syzygium sylvicola Hartley & Perry, sp. nov.

Arbor 20-25 m. alta; ramulis teretibus, fuscis; foliis valde coriaceis,

4.5-6.5 cm. longis, 3.5-5 cm. latis, ellipticis apice rotundatis deinde brevis-

sime obtuseque acuminatis, acumine 3-5 mm. longo, basi cuneatis vel ro-

tundato-cuneatis, venis primariis inter se 5-7 mm. distantibus utrinque

facile manifestis, secundariis etiam rete venularum fere aequaliter visis,

vena intramarginali intra marginem 3-4 mm.; petiolo 7-10 mm. longo

fusco; paniculis terminalibus 5-7 cm. longis, ramulis adscendentibus,

bracteis deciduis; calycis tubo obconico, 7 mm. longo, basi 1 mm. apice

5-6 mm. diametro, lobis exterioribus 1.5 mm. altis; petalis in calyptram
connatis (vel discretis). Holotypus: Brass 30717 (a).

Territory of New Guinea. Eastern Highlands District : Mt. Wilhelm. east

slopes, tall valley forest, alt. 2650 m., Brass 30717. Papua. Central District:

above The Gap, forest at ca. 2400 m., Carr 13813.

There is no doubt in our minds that these two specimens belong to the

same species, although the Carr specimen has slightly larger flowers (calyx

tube 9 mm. long, outer lobes 2.5-3 mm. high, and apex of the calyx 6-7

mm. in diameter) with petals that fall separately. The distinctive char-

acteristic is the rather obvious venation of the very stiff dried leaves. Per-

haps it is related to Syzygium multiglandulosum.

66. Syzygium rubro-punctatum (Ridley) Merr. & Perry, Tour. Ar-

Eugenia rubro-punctata Ridley, Trans. Linn. Soc. Bot. II. 9: 46. 1916. Type:
B. Kloss, West Irian, Wollaston Expedition, Canoe Camp (bm, holotype;

A, phot, and carbon rubbing).

Syzygium insculptum Merr. & Perry, Jour. Arnold Arb. 23: 267. 1942.
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When Merrill and Perry described Syzygium insculptum the similarity

in the two species was mentioned. Since then Merrill made a carbon rub-
bing of a part of a leaf of the Boden Kloss collection which exactly

matches the same part in S. insculptum, so now we believe the difference

in flower bud size is due to Ridley's type having very immature flower

Eugenia pergamacea Greves, Jour. Bot. 61(Suppl.): 16. 1923. Type: Forbes
805, Papua, Central District, Sogeri, Mt. Koikoko (bm, holotype; a, car-

bon rubbing, notes).

Syzygium archboldianum Merr. & Perry, Jour. Arnold Arb. 23: 271. 1942.

Syzygium discolor Merr. & Perry, Ibid. 274.

Distribution: Aroe Islands, West Irian, Territory of New Guinea,

Papua; primary and secondary lowland and foothill rain forests to 1150

meters.

We believe, from Merrill's carbon rubbing and notes, that both the

above named species should be reduced to synonymy of the taxon named
by Greves. Although the leaves of Syzygium discolor are not more than

half as large as those of the rest of the collections, this size variation may
be caused by some ecological factor rather than by a genetic difference;

the flowers seem to resemble those of the other specimens.

68. Syzygium pluviatile Hartley & Perry, sp. nov.

Arbor magna; ramulis compressis vel obtuse 4-angulatis, brunnescenti-

bus; foliis tenuibus et leviter coriaceis pellucido-punctatis, ellipticis, apice

recurvis et basi acutis vel attenuatis, 8.5-11 cm. longis, 5.5-7.5 cm. latis,

venis primariis inter se 6-7 mm. remotis, fere patentibus in venam intra-

marginalem a margine 2-4 mm. conjunctis, venis secundariis inconspicuis

;

petiolo 1-1.5 cm. longo fusco; inflorescentiis terminalibus (in specimine

hoc in ramulo annotino) paniculatis ± 14 cm. longis latisque, cortice axis

et ramorum ± rimoso; floribus purpureis sessilibus (alabastris tantum in

typo), bracteis non visis; calycis tubo ca. (6-) 12 mm. longo anguste

pyriformi vel turbinato, basi 1.4-2 mm. lato, apice sub lobis ca. 6 mm.
diametro, lobis exterioribus 2 mm. altis, interioribus ca. 4 mm. altis; disco

intus 1 mm. superanti aream staminiferam. Holotypus: Brass 28739

(a).

West Irian. Manokwari, Dessa, Momi, primary forest at ca. 10 m., NIFS bb

33382. Territory of New Guinea. Madang District: Lower Ramu-Atitau area,

about 1/4 mile N of Josephstaal airstrip, flood-plain forest at ca. 90 m., Saun-

ders 959. Papua. Milne Bay District: Woodlark Island, Kulumadau, rain
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brownish, 3 mm. in diameter, and separate from the flowering one. The

three cited specimens have in common an extension of the disc free for

about 1 mm. above and within the area of staminal insertion. This is an

unusual character in Syzygium. The species appears from the description

to be most like 5. pyrrophloem Diels, which differs in having numerous

primary veins, (dried) longitudinally sulcate calyx tube, and calyx lobes

often not separate from petals [ ? ] . We are sure Diels would have consid-

ered our plant to be a member of the group which he called Jambosa on

account of the obvious calyx lobes.

69. Syzygium tierneyanum (F. Muell.) Hartley & Perry, comb. nov.

Eugenia tierneyana F. Muell. Frag. Phytogr. Austral. 5: 14. 1865; F. M.
Bailey, Queensl. Fl. 2: 660. 1900. Type: Dallachy, Queensland, North

Kennedy District, Dalrymple Creek.

Syzygium ftoribundum Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl.

Deutsche Schutzgebiete Siidsee 476. 1901, non F. Muell. (1864).

Jambosa floribunda (Lauterb. & K. Schum.) Diels, Bot. Jahrb. 57: 388. 1922.

Syzygium lauterbachianum Merr. & Perry, Jour. Arnold Arb. 23: 268. 1942.

Syzygium lauterbachianum var. phaeophloium Merr. & Perry, Ibid.

Distribution: West Irian, Territory of New Guinea, Papua, Solomon

Islands, Queensland; lowland, foothill, and lower montane rain forests to

1350 meters.

We are not certain of the limits of this species, but we have included

specimens which might reasonably belong. We would like to mention here

two other described species, S. platycarpa (Diels) Merr. & Perry and S.

cornijolium (Bl.) Merr. & Perry, which may be 5. tierneyanum, or very

closely related, but we are not sufficiently certain to place them in synony-

my. We have a photograph of a paratype of S. platycarpum from the

Berlin herbarium, and one specimen, Brass 1148, determined by Diels as

spec. aff. Jambosa platycarpa. Merrill & Perry had determined it as S.

cornifolium. However, we now have a photograph of the type of 5. corni-

jolium from Leiden, and we suspect the Brass specimen may be S. tier-

neyanum, although the intramarginal vein is nearer the margin than that

in some other collections. The distance of this inner intramarginal vein

from the leaf margin seems to be variable, the collections of 5. tierney-

anum from the Solomon Islands, appear to have the greatest distance.

Syzygium cornijolium was described on a collection from Celebes, but

has been reported from New Guinea.

Syzygium roseum Merr. & Perry, Jour. Arnold Arb. 23: 270.

1942. Type: Brass 5618, Papua, Western District, Oriomo River

(a, holotype).



HARTLEY & PERRY, SYZYGIUM

fibrosum (F. M. Bailey) Hartley & Perry, comb.

There is considerable variation in the few specimens we have deter-

mined as this species. The calyx lobes in Carr 13031 (collected at 1400
m.), Kanehira & Hatusima 13137 (fruit only), and Kanehira & Hatusima
13171 (with buds) are very slender; the buds of Kanehira & Hatusima
13171 are 10-11 mm. long and pointed at the apex. On the other hand,

the buds of NGF 8288 are ca. 6 mm. long and tend to be rounded at the

apex. The only Queensland specimen we have which is not yet in flower

has buds ca. 9 mm. long that only tend to be pointed at the apex.

Jambosa brevicyma Diels, Bot. Jahrb. 57: 389. 1922. Type: Ledermann 1

Territory of New Guinea, Sepik District, Malu (b, holotype; a, phot

Syzygium caudifemm Merr. & Perry, Jour. Arnold Arb. 23: 272. 1942

Jambosa hylophila Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl. Deutsche

Schutzgebiete Sudsee 471. 1901. Type: Lauterbach 50, Territory of New
Guinea, Morobe District, Butaneng [near Finschhafen]

.

Jambosa weinlandii K. Schum. Nachtr. Fl. Deutsche " "

Without type and supporting collections this species has been difficult

to define. In addition, there are two other species, Syzygium dolichostylum

(Diels) Merr. & Perry and S. riparium (Diels) Merr. & Perry, which

either belong here or seem to be very closely related. In the descriptions

all of the species have reasonably short petioles, nearly the same number

of primary veins, and inflorescences of approximately the same size. The

calyx tube in 5. dolichostylum is 1.5 cm. long, in the others 1-1.2 cm. long,

but all are similar in shape and at present we have been unable to key

them separately. Only S. hylophilum is in the key, and in the identification

list of specimens all are designated as cf. 73.



JOURNAL OF THE ARNOLD ARBORETUM [vol. 54

Arnold Arb.

Eugenia longipes Warb. Bot. Jahrb. 13: 391. 1891, non Berg (1854). Type:
Warburg, Territory of New Guinea, Morobe District, Finschhafen.

Jambosa longipes (Warb.) Diels, Bot. Jahrb. 57: 382. 1922.

Jambosa longipes var. leptopoda Diels, Ibid. 383.

Eugenia daphnoides Greves, Jour. Bot. 61(Suppl.): 15. 1923.

Syzygium daphnoides (Greves) Merr. & Perry, Jour. Arnold Arb. 23: 270.

1942.

Syzygium longipes var. leptopodum (Diels) Merr. & Perry, Ibid. 274.

Territory of New Guinea, Papua; lowland

Comparison of the types of Eugenia pendula (Bl.) DC. (described from

Java, but apparently collected in Amboina, fide Amshoff, Blumea 5 : 496.

1945) and E. stipularis Miq. (from Amboina) is necessary to determine

whether these and the New Guinea collections all belong to one species.

Further, considerable variation exists among the specimens we have cited

in the length of peduncle or axis of inflorescence. Eugenia daphnoides

is described as having peduncles 5-8 cm. long, but in E. longipes Warb.
they are said to be 10-30 cm. long. This seems to us not to be a specific

difference. Also, we are not sure that the color of the flower (i.e. of the

corolla and stamens— the calyx seems mostly to be red) is a useful

characteristic here. Certainly most flowers are pink or red, but a few

white flowers are listed as cf. 75, as is a specimen having an inflorescence

with very short axis. One specimen, Brass 28549, has very fine thread-

like axis and branchlets of inflorescences which seem to be terminal on
year-old wood. Its real relationship may be elsewhere.

76. Syzygium anomalum Lauterb. Nova Guinea (Bot.) 8: 853. 1912.

Type (designated by Diels, Bot. Jahrb. 57: 405. 1922): Gjellerup

163, West Irian, Hollandia (l, isotype; a, phot.).

Distribution: Known to us only from the type region. Although

Lauterbach cited also a von Roemer collection when describing this species

in 1912, Diels doubted that the two collections were of the same species.

However, the paucity of the material before him precluded a definite de-
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7. Syzygium pallens Merr. & Perry, Jour. Arnold Arb. 23: 251.

1942. Type: Brass 3936, Papua, Central District, Ononge Road,
Dieni, rain forest at 500 m. (a, holotype).

Distribution: Known to us only from the type collection.

8. Syzygium dictyophlebium Merr. & Perry, Jour. Arnold Arb. 23:

267. 1942. Type: Brass 5338, Papua, Central District, Mafulu (a,

holotype)

.

The abundant flowers of this species are creamy and apple-scented (fide

Hoogland 5157), the calyx tube pyriform, 6 mm. long below the lobes,

the smaller pair of lobes 1-1.5 mm. high, the inner and larger pair 2.5-3

mm. high. Persistent floral bracts may also be present but this character

is variable and in some specimens the bracts are deciduous before anthesis.

In Proc. Roy. Soc. Queensl. 69: 51. 1958, Blake cited Hoogland 5157,

NGF 8567 and NGF 5214 under this species. NGF 7475, from Bulolo,

also seems to belong here.

79. Syzygium acutangulum K. Schum. in K. Schum. & Hollr. Fl.

Kaiser Wilhelms Land 89. 1889. Type: Hollrung 643, Territory

of New Guinea, Sepik District (k, isotype; a, phot.).

Syzygium papuasicum Merr. & Perry, Jour. Arnold Arb. 23: 251. 1942.

Distribution: West Irian, Aroe Islands, Territory of New Guinea,

Papua, New Britain, Solomon Islands; lowland and foothill rain forests

to 1000 meters.

In the introduction we commented on the angular and compressed

branchlets of this species. There is also variation in the leaves, which

are acute in some specimens and acuminate in others. The fruiting speci-

mens available to us appear somewhat atypical and are referred to as

cf. 79 in the identification list. Unfortunately we do not have flowering

and fruiting collections from the same locality.

80. Syzygium bracteosum Merr. & Perry, Jour. Arnold Arb. 23: 250.

1942. Type: Brass & Versteegh 11986, West Irian, Bele River,

18 km. NW of Lake Habbema (a, holotype).

Distribution: West Irian, Territory of New Guinea; foothill and

montane rain forests, 1800-2300 meters.

81. Syzygium torricellianum Diels, Bot. Jahrb. 57: 405. 1922. Type:

Schlechter 20270, Territory of New Guinea, Sepik District, Torri-

celli Mts. (k, isotype; a, phot.).
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82. Syzygium viburnoides Diels, Bot. Jahrb. 57: 405. 1922. Type:
Ledermann 7744, Territory of New Guinea, Sepik District (k, iso-

type; a, phot.).

svland and foothill

Calyptranthus jastigiata BI. Bijdr. 1090. 1826. Type: probably Blume
holotype) ; forests of western Java.

Eugenia bibracteata Greves, Jour. Bot. 61(Suppl.): 18. 1923.

Syzygium bibracteatum (Greves) Merr. & Perry, Jour. Arnold Arb. 23: 2

Distribution: Burma, Malay Peninsula, Sumatra, Borneo, Java, New
Guinea (West Irian, Territory of New Guinea, Papua), New Britain; low-

land, foothill and lower montane rain forests.

84. Syzygium iteophyllum Diels, Bot. Jahrb. 57: 414. 1922. Type:
Ledermann 8527, Territory of New Guinea, Sepik District, Hun-
stein Mts.

We have been very much puzzled about this species and have not found
anything to work with except the original description. We have at hand
five herbarium sheets (all cited in the exsiccatae as cf. 84). Four appear
to be of one species the dried specimens of which have pale olive-green,

thin leaves, cauliflorous inflorescences, small, shining flowers with longi-

tudinally and slenderly sulcate calyx tube (2-2.5 mm. long), and purple

fruit. The axis of the inflorescence up to the first branch is 2-3.5 cm.
long. Diels described the inflorescence axis as 5-7 cm. long, the only

character in which our four specimens vary from the original description.

In the original, however, the flowers were immature, so that their ultimate

size is not known. In the fifth specimen at hand [Hartley {leg. Sayers)

12576], collected at 1200 meters altitude (the others all from lowland

rain forests), the inflorescence appears to be a branchlet probably col-

lected from the stem. It is 6 cm. long to the first node (only one leaf

attached) and the branching part of the inflorescence is 10.5 cm. long

with rather immature, wrinkled flower buds. The leaves dried brownish.

Although the label indicates, "fruit white, produced on the main trunk."

no fruit was found (either separate or with the specimen).
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Eugenia pyrocarpa Greves, Jour. Bot. 61(SuppI.): 17. 1923. Type: Forbes

99, Papua, Central District, Sogeri (bm, holotype; a, carbon rubbing of

Eugenia xylantha Greves, Ibid. 18.

Syzygium xylanthum (Greves) Merr. & Perry, Jour. Arnold Arb. 23: 280.

1942.

Distribution: Papua; lowland and foothill rain forests to 450 meters.

Greves described Eugenia pyrocarpa as having complanate branchlets,

strongly winged petioles, and a compact lateral cymose inflorescence.

She says E. xylantha has strongly quadrangular branchlets, slightly winged

petioles, and a loose lateral cymose inflorescence. Merrill, who examined

both types, was of the opinion that the two were one species. On a car-

bon rubbing of Syzygium xylanthum he wrote "ultimate branchlet (one

only) 4-angled, but its small branch terete."

Eugenia buettneriana K. Schum. in K. Schum. & Hollr. Fl. K<:

Land 89. 1889. Type: Hollrung 658, Territory of New Guinea, Sepik Dis-

trict (l, isotype; A, fragment).

There is considerable altitudinal variation in this species which is re-

flected by a marked shortening of the inflorescence and the flowers in col-

lections from the montane rain forests. Also, the leaves of the higher

altitude specimens are more coriaceous with more pronounced venation

than those of the lowland specimens. There are, however, intermediate

specimens from foothill rain forests (ca. 1000 meters) and so we do not

feel the montane extreme warrants any taxonomic status. Examples of

the montane form are Brass 31858, Hartley 12325, and Hoogland &
Pullen 5961. Examples of the intermediate form are NGF 4065, NGF
19417 and Schodde 2186.

Syzygium buettnerianum is at least superficially similar to 5. subcorym-

bosum (species no. 132), and the two have often been confused by recent

New Guinea collectors. The distinguishing characters are given below.

1. Bark of branchlets and i

cence finely scaly or at le;

cate and wrinkled.

2. Flowers red.

3. Fruits subglobose, 1-1.5

diameter.



206 JOURNAL OF THE ARNOLD ARBORETUM [vol. 54

87. Syzygium squamatum Merr. & Perry, Jour. Arnold Arb. 23: 277.

1942. Type: Brass & Versteegh 13125, West Irian, Bernhard

Camp, Idenburg River, primary rain forest at 850 m. altitude.

Distribution: Known to us only from the type collection.

88. Syzygium busuense Hartley & Perry, sp. nov.

Arbor parva ca. 6 m. alta; ramulis distincte tetragonis vel anguste ala-

tis, brunnescentibus ; foliis 25-30 cm. longis, 9-10.5 cm. latis, oblongo-

ellipticis, basi cuneatis, apice obtusis deinde breviter acuminatis, acumine

0.5-1.5 cm. longo obtuso, chartaceis vel subcoriaceis, costa siccata utrinque

prominente, venis primariis utrinque prominulis ca. 20-jugis oblique ad-

scendentibus in venam intramarginalem ca. 3 mm. intra marginem anasto-

mosantibus, secundariis inconspicuis
;

petiolo 1.5-2.5 cm. longo, 3 mm.
diametro; inflorescentiis 7-12 cm. longis, 7 cm. latis, aperte thyrsoideis,

cauligeris supra medium ramosis, bracteis deciduis, axi et ramulis con-

fertim sulcatis interdum minute decorticantibus ; floribus (alabastris et

post anthesin vel fructibus juvenilibus) sessilibus in apice ramorum con-

fertis; alabastro clavato 7 mm. longo, apice 3 mm. diametro, post anthesin

calycis tubo 7 mm. longo, apice 5 mm. diametro, lobis ca. 0.5-1 mm. altis,

vertice umbilicato 3 mm. profundo. Holotypus: Floyd NGF 5683 (a).

Territory of New Guinea. Morobe District: Busu [River], near Lae, low-

land rain forest, Floyd NGF 5683; Busu River about 12 miles N of Lae, rain

forest on slope, alt. 30 m., Hartley 11885.

In general aspect of leaves this species has some resemblance to Syzygi-

um richardsii Airy Shaw and S. villamilii (Merr.) Merr. & Perry, both of

western Malesia, but it differs in being cauliflorous (the inflorescences in

the western Malesian species are chiefly terminal) and having coarser and

larger inflorescences. If an isotype of S. cruriflorum Diels is found, this

species should be compared with it, although neither specimen cited as S.

busuense has calyx lobes as large as those described by Diels.

89. Syzygium thornei Hartley & Perry, sp. nov.

Arbor ca. 13.5 m. alta; ramulis teretibus fuscis interdum decorticanti-

bus; foliis ellipticis tenuiter coriaceis, 8-12 cm. longis, 3-5 cm. latis, apice

acuminatis, acumine ± 1 cm. longo, basi cuneatis, costa utrinque paulo

elevata, venis primariis inter se 5-7 mm. distantibus inconspicuis, secun-

dariis vix visis sed interdum venis omnibus ut videtur tenuissimis et fere

indistinctis; petiolo 5-8 mm. longo; paniculis ca. 6-8 cm. longis, e trunco

etiam e ramis subter folia ortis; axi et ramulis hie illic decorticantibus,

bracteis caducis; calycis tubo 5 (-7) mm. longo turbinato, siccato longitu-

dinaliter tenuiter sulcato, lobis exterioribus 1 mm. altis, interioribus paulo

longioribus; fructibus obovoideis, 1.5 cm. longis, 0.9 cm. diametro. Holo-

typus: Gray & Thorne NGF 12899 (a).

Territory of New Guinea. Morobe District: Morobe, Womersley NGF 3140.
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d rain forest, alt. 60 i

90. Syzygium sambogense Hartley & Perry, sp. nov.

Arbor parva, ca. 7 m. alta; ramulis teretibus brunneis decorticantibus

;

foliis 21-23 cm. longis, 8.5-10 cm. latis, ellipticis, basi late cuneatis. apice

subabrupte obtuseque acuminatis, acumine 1-1.5 cm. longo, siccatis supra

fusco-brunnescentibus subtus pallidioribus, venis primariis inter se 7-10

mm. distantibus, supra inconspicuis, subtus facile visis, secundariis mani-

fests, reticulo inconspicuo, vena intramarginali 2-3 mm. intra marginem;

pedunculo 1.5-1.8 cm. longo; paniculis ut videtur lateralibus, ± com-

pacts, axi et ramulis decorticantibus, ramulis ultimis brevibus 1-3-floribus

sessilibus ferentibus; bracteis deciduis (hinc inde una visa); calycis tubo

obpyramidali 5-6 mm. longo, lobis exterioribus 1 mm., interioribus 1.5

mm. longis; fructibus ovoideis, 1.2 cm. longis, fere 0.8 cm. diametro.

Holotypus: Hoogland 3838 (a).

Papua. Northern District: Samboga River near crossing W of Embi Lakes,

stony riverside flooded by high water, alt. ca. 60 m., Hoogland 3838.

The leaves of Syzygium sambogense differ from those of 5. pyrocarpum

in the acuminate apex and the inconspicuous reticulate venation; the dried

flowers are obtusely angular and about half as large as those of S. pyro-

carpum, further, only single bracts are left here and there on the mature

inflorescence of this plant, whereas in the specimens which we have as-

sociated with S. pyrocarpum each flower is subtended by bracts.

91. Syzygium furfuraceum Merr. & Perry, Jour. Arnold Arb. 23:

276. 1942. Type: Clemens 2133, Territory of New Guinea, Quem-

bung (a, holotype).

Syzygium folidorhachis Merr. & Perry, Ibid.

Distribution: West Irian, Territory of New Guinea, Papua; lowland,

foothill and montane rain forests to 2200 meters.

Some of the specimens included here differ in having the flowers some-

what narrowed towards the base into a fairly stout pseudostipe. This

character is variable, however, and does not seem to have great signifi-

cance in this species. We have reduced Syzygium folidorhachis to 5. jur-

juraceum, since the distinguishing character of prominent reticulate vena-

tion of the leaves may well be the result of variation in habitat.

92. Syzygium taeniatum Diels, Bot. Jahrb. 57: 411. 1922. Type:

Ledermann 6705, Territory of New Guinea, Sepik District, Malu

(k, isotype; a, phot.).
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Syzygium maschalocladum Merr. & Perry, Jour. Arnold Arb. 23: 284. 1942.

93. Syzygium alatum (Lauterb.) Diels, Bot. Jahrb. 57: 411. 1922.

Apkanomyrtus alata Lauterb. Nova Guinea (Bot.) 8: 854. 1912. Type: vc

Roemer 725, West Irian, Hellwig Mts. (l, isotype; a, phot.).

Syzygium vaccinioides Merr. & Perry, Jour. Arnold Arb, 23: 256. 1942.

In spite of the difference in the size and shape of the leaves of the

types of Syzygium alatum and 5. vaccinioides, we now have enough ma-
terial at hand to suggest that the two intergrade and probably belong to

a single variable species. The wing character of the branchlets varies from

straight to slightly, to very much, rippled and apparently is not correlated

with relative length or width of leaves.

94. Syzygium benjaminum Diels, Bot. Jahrb. 57: 411. 1922. Type:
Ledermann 10944, Territory of New Guinea, Sepik District, Hun-
stein Mts.

Syzygium micropetalum Merr. & Perry, Jour. Arnold Arb. 23: 293. 1942.

West Irian, Territory of New Guinea, Papua; montane
:loud forests, 1350-2700 meters.

Although we have seen only Diels' description, all our material ap-

pears to agree well with it and seems best placed here. The type of

Syzygium micropetalum has somewhat larger leaves as well as both ter-

minal and axillary inflorescences, but this may be the result of a more
favorable habitat.

95. Syzygium adelphicum Diels, Nova Guinea (Bot.) 14: 93. 1924.

Type: Lam 1971, West Irian, Doorman Peak (l, holotype; a,

phot.).

& Perry, Jour. Arnold Arb.

Although Syzygium adelphicum var. adenanthum, with mostly more
prominent primary veins, appears to be the commoner form, we have

decided not to recognize varieties in this work since we are dealing with

such a limited amount of material. The most distinctive character of the

species appears to be the sessile, terminal inflorescence with sometimes

short axillaries contributing to the appearance of a larger terminal cluster.
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We also have a few specimens bearing an apparent compound inflores-

cence, e.g. Eyma 4782, Clemens 7565A and Kanehira & Hatusima 13695.

More material is required to determine the significance of this variation.

96. Syzygium robbinsii Hartley & Perry, sp. nov.

Arbor 15 m. alta; ramis decorticatis ; ramulis quadrangulis alatis, alis

internodia decussate circumscribentibus; foliis 1.5-3.5 cm. longis, 1.5-2.8

cm. latis, late ellipticis basi et apice obtusis vel rotundatis, in sicco brun-

nescentibus, rigide coriaceis, subtus venis primariis prominulis, utrinsecus

costa 7-9, rete distincte manifesto; petiolo 2-4 mm. longo, atrofusco; in-

florescentiis ramosis (alabastris plerumque) compactis, 1.5-2 cm. longis

bracteatis; axibus alatis; bracteis 2-3 mm. longis, inferioribus subrotun-

datis, superioribus oblongis, caducis; floribus sessilibus 2 vel 3 apicalibus;

calycis tubo obconico 3 mm. longo, lobis 5 ca. 1 mm. longis; calyptra ca-

duca vel petalis singillatim caducis. Holotypus: Robbins 849 (a; bm,

isotype).

Otto

Superficially Syzygium robbinsii suggests Eugenia wrayi King, of the

Malay Peninsula, but its branches are only quadrangular, not winged,

and the reticulations of its leaves are finer and much less clearly visible.

97. Syzygium schumannianum (Niedenzu) Diels, Bot. Jahrb. 57:

402. 1922.

Eugenia neurocalyx K. Schum. in K. Schum. & Hollr. Fl. Kaiser Wilhelms

Land 90. 1889, non A. Gray (1854).

Jambosa schumanniana Niedenzu, Nat. Pflanzenfam. III. 7: 84. 1893. Type:

Hollrung 749, Territory of New Guinea, Sepik District.

Eugenia schumanniana (Niedenzu) Greves, Jour. Bot. 61(Suppl): 18. 1923.

Distribution: West Irian, Territory of New Guinea, Papua. The only

habitat stated in our collections is that given by Brass 13610, West Irian,

Bernhard Camp, Idenburg River: rain forest of more or less swampy

98. Syzygium carrii Hartley & Perry, sp. nov.

Arbor ca. 30 m. alta; ramis teretibus, ramulis tetragonis fusco-brunnes-

centibus; foliis 1.7-3 cm. longis, 1-1.7 cm. latis, coriaceis, pellucido-punc-

tatis, ellipticis vel lanceolato-ellipticis obtusiusculis vel acutiusculis basi

cuneatis, venis primariis inter se 1-2 mm. distantibus utrinque facile visis

sed non prominulis; petiolo ca. 2 mm. longo ruguloso; inflorescentiis ±
2 cm. longis, terminalibus axillaribusque ; axi gracili; alabastris anguste

clavatis ca. 1 cm. longis ut videtur profuse glandulosis. Holotypus: Can

13511 (a).
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Beccari 3896 (fragment). Papua.

This species is characterized by tetragonous branchlets, small, short-

petiolate leaves, and slender, clavate flower buds. Syzygium carrii is

apparently closely related to 5. leptopodium (see note under species no.

102).

99. Syzygium bicolor Merr. & Perry, Jour. Arnold Arb. 23: 286. 1942.

Type: Brass 13018, West Irian, Idenburg River, Bernhard Camp
(a, holotype).

Jambosa attenuate, Miq. Fl. Ind. Bat. 1(1): 437. 1855. Type: Junghuhn,

Java. A note by Dr. Merrill indicates that he did not find Miquel's type at

Leiden in 1930.

Distribution: Malay Peninsula, Borneo, Java, Aroe Islands, West
Irian, Territory of New Guinea, Papua; lowland and foothill rain forests

to 1050 meters.

Eugenia davifiora Roxb. Fl. Ind. II. 2: 488. 1832. Type: no specimen cited

in original description; native in Chittagong.

Eugenia leptantlui Wight. 111. 2: 15. 1841, non Benth. (1840).
Syzygium leptanthum (Wight) Niedenzu, Nat. Pflanzenfam. III. 7: 85. 1893.

Eugenia leptalea Craib, Fl. Siam Enum. 1: 649. 1931.

Distribution: China and India throughout Malesia to Australia; in

Papuasia from West Irian, Territory of New Guinea and Papua; low-

land foothill and montane rain forests to 2300 meters.

A complete study of this group of clavate-flowered species is desirable

both in the field and in the herbarium. There is considerable variation

in the herbarium specimens placed together as 5. claviflorum and some-

times no apparent correlation between the foliar and floral characters.

For example, the leaves of Hoogland & Pullen 6132 are 5-8 cm. long and

2-3.3 cm. wide, i.e. near the size of those of Syzygium leptopodium, but

the flower buds are 2-2.3 cm. long and 5 mm. in diameter at the apex

and are the largest among the specimens we have at hand. There are also

other questions concerning both floral and foliar characters as well as

those of branchlets needing study and evaluation.

102. Syzygium leptopodium Merr. & Perry, Jour. Arnold Arb. 23:
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Some very small-leaved specimens of Syzygium leptopodium from West
Irian seem to approach 5. carrii in aspect, but in the former the leaves

are acuminate rather than acute or obtuse and the plants are shrubs or

small rather than large trees.

103. Syzygium subamplexicaule Merr. & Perry, Jour. Arnold Arb.

23: 285. 1942. Type: Brass 8218, Papua, Western District,

Lower Fly River, rain forest on river bank (a, holotype).

Distribution: Known to us only from the type collection.

104. Syzygium nemorale Merr. & Perry, Jour. Arnold Arb. 23: 280.

1942. Type: Brass 3456, Solomon Islands, Ysabel, Sigana (a,

holotype).

Distribution: New Britain, Solomon Islands; lowland and foothill rain

forests to 800 meters.

105. Syzygium megistophyllum Merr. & Perry, Jour. Arnold Arb.

23: 279. 1942. Type: Brass 13340, West Irian, Idenburg River,

Bernhard Camp, Agathis forest at 900 m. (a, holotype).

Distribution: Known to us only from the type collection.

106. Syzygium camptodromum Merr. & Perry, Jour. Arnold Arb. 23:

285. 1942. Type: Brass 3528, Solomon Islands, Ysabel, Sigana,

coastal rain forest (a, holotype).

Distribution: Known to us only from the type collection.

107. Syzygium naiadum (Diels) Merr. & Perry, Jour. Arnold Arb.

23: 249. 1942.

Jambosa naiadum Diels, Jour. Arnold Arb. 10: 82. 1929. Type: Brass 754,

Papua, Central District, Budatobara (a, isotype).

Distribution: West Irian, Papua; borders of streams, sea level to 100

108. Syzygium capituliferum Merr. & Perry, Jour. Arnold Arb. 23:

287. 1942. Type: Brass 8482, Papua, Western District. W'assi

Kussa River, along stream in lowland rain forest (a, holotype).

Distribution: Known to us only from the type collection.
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109. Syzygium cartilagineum Merr. & Perry, Jour. Arnold Arb. 23:

287. 1942. Type: Brass 3062, Solomon Islands, San Cristobal,

Hinuahaoro, montane forest at 900 m. (a, holotype).

Distribution: Known to us only from the type collection.

110. Syzygium subglobosum Merr. & Perry, Jour. Arnold Arb. 23:

290. 1942. Type: Brass & Versteegh 12584, West Irian, Iden-

burg River, Bernhard Camp (a, holotype).

Distribution: West Irian, Papua; foothill rain forests, 810-1830 me-

Syzygium rubiginosum Merr. & Perry, Jour. Arnold Arb. 23:

289. 1942. Type: Brass 7491, Papua, Western District, Middle

Fly River, Lake Daviumbu (a, holotype).

District), Queensland; lowland rain

112. Syzygium triphlebium Diels, Bot. Jahrb. 57: 400. 1922. Type:

Ledermann 10288, Territory of New Guinea, Sepik District, Lord-

berg (isotype seen by Dr. Merrill).

Distribution: West Irian, Territory of New Guinea, Papua; primary

and secondary lowland and foothill rain forests to 1500 meters.

113. Syzygium waterhousei Merr. & Perry, Jour. Arnold Arb. 23:

290. 1942. Type: Brass 3208, Solomon Islands, Ysabel, Tiratona

(a, holotype).

Distribution: New Britain, Solomon Islands; lowland and foothill

rain forests to 600 meters.

114. Syzygium nitidum Benth. Hooker's London Jour. Bot. 2: 221.

1843. Syntypes: Hinds, New Guinea (k) ; Barclay, Tobie

(Tobi) Island (k; a, isosyntype).

Eugenia benthamii F. Muell. Descript. Notes Papuan PI. 1: 9. 1875. Based

on Syzygium nitidum Benth.

Syzygium japenense Merr. & Perry, Jour. Arnold Arb. 23: 288. 1942.

Distribution: Philippines, Tobi Island, New Guinea (Japen Island);

no habitat given except forest and roadside on some Philippine labels.

Distribution: West Irian (Hollands

from the type locality, said to be coi

rocky slope.
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trivene (Ridley) Merr. & Perry, Jour. Arnold Arb. 23:

Eugenia trivenis Ridley, Trans. Linn. Soc. Bot. II. 9: 47.

Kloss, West Irian, Wollaston Expedition (bm, holotype;

bon rubbing).

Syzygium modestum Diels, Bot. Jahrb. 57: 400. 1922.

With the abundance of material at hand from the Territory of New
Guinea, but only the description of Syzygium modestum Diels, we believe

Diels' species is the same as Ridley's, which carries the older epithet. Al-

though the bracts of the inflorescence are very small, they are present

when the flowers are in bud and sometimes at anthesis; however, since

the bracts are predominantly deciduous, we have placed this species under

that division in the key.

117

Jambosa verniciflora Diels, Bot. Jahrb. 57: 387. 1922. Type: Schlechter

17751, Territory of New Guinea, Kani (k, isotype; a, phot.).

Distribution: Territory of New Guinea; lowland rain forests to 100

Distribution: West Irian, Papua; lowland rain forests to 800 meters.

119. Syzygium brassii Merr. & Perry, Jo

1942. Type: Brass 7682, Papua, We
River (a, holotype).

Distribution: Known to us only from the type collection.

Not to be confused with Eugenia brassii Merr. & Perry, Jour. Arnold

Arb. 23: 247. 1942.

120. Syzygium kietanum Rechinger, Repert. Sp. Nov. 11: 183. 1912;

Denkschr. Math.-Naturw. Kl. Akad. Wiss. Wien 89: 585 (Bot.

Zool. Ergeb. Wiss. Forsch. Samoa-I., Neug.-Arch., Salomonins.

5: 143). 1913. Type: Rechinger 4704, Solomon Islands (w,

holotype).

Distribution: Solomon Islands; steep foreshores.
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Distribution: West Irian, Papua; lowland rain forests.

We have not seen the type of this species. WT

e have a specimen, Brass

844, which Diels named (listed thus in White, Jour. Arnold Arb. 10: 253.

1929). It is a good match for Gjellerup 162, and Brass 27815, also the

leaves of Anta 164 (inflorescence very immature). In these the dried

calyx tube is 3-4 mm. long and longitudinally sulcate. Lauterbach de-

scribed the ovary of S. branderhorstii as cyathiform, 6-7 mm. long, but

apart from the size of the flowers we do not find other differences. We
have a specimen, Hoogland 4990, with leaves reminding us of this species

;

but the lateral inflorescence is somewhat corymbose with branches ascend-

ing-spreading rather than widely spreading as in S. branderhorstii. Al-

though inflorescence is only in bud, the calyx has definite lobes and below

the enlarged top of the bud is an angled pseudostalk 2-2.5 mm. long.

Since we have so little material of S. branderhorstii, we merely point out

the characters by which this specimen seems to differ from it.

122. Syzygium leptophlebioides Merr. & Perry, Jour. Arnold Arb.

23: 282. 1942. Type: Brass 8979, West Irian, Hollandia (a,

holotype).

Distribution: West Irian; lowland rain forests, 50-100 meters. Known
to us only from the type locality.

Eugenia decipiens Koords. & Val. Meded. Lands Plant. 40: 131 (Bijdr. Booms.
Java 6). 1900; Atlas Baumart. Java 3: t. 495. 1915. Type: described from
two Koorders collections in fruit and two living trees (flowering in July and
fruiting in October) in Hort. Bogor. So far as we know no single collec-

tion has been designated as the type.

Syzygium megalanthelium Diels, Nova Guinea (Bot.) 14: 93. 1924.

Syzygium rectangulare Merr. & Perry, Jour. Arnold Arb. 23: 282. 1942.

Distribution: Java, Aroe Islands, West Irian, Territory of New
Guinea, Solomon Islands; lowland rain forests to 140 meters.

We have reduced Syzygium rectangulare to S. decipiens as in this in-

stance we are inclined to regard the angled base of the calyx and the ob-

tusely angled fruits as variable characters. The embryos of the two are

very similar in appearance.

124. Syzygium rosaceum Diels, Bot. Jahrb. 57: 406. 1922. Type:
Ledermann 9029, Territory of New Guinea, Sepik District. Etap-

penberg.
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ja; lowland and foothill

125. Syzygium badium Merr. & Perry, Jour. Arnold Arb. 23: 281.

1942. Type: Brass & Versteegh 11992, West Irian, Idenburg
River, 18 km. SW of Bernhard Camp, primary forest at 2200 m.
(a, holotype).

Distribution: Known to us only from the type collection.

126. Syzygium acetosum Merr. & Perry, Jour. Arnold Arb. 23: 280.

1942. Type: Brass 6267, Papua, Western District, Daru Island,

lowland rain forest (a, holotype).

Distribution: Known to us only from the type collection.

127. Syzygium leptoneurum Diels, Bot. Jahrb. 57: 407. 1922. Type:

Schlechter 17379, Territory of New Guinea, Morobe District,

Waria River near Jatuna.

Syzygium myriadenum Merr. & Perry, Jour. Arnold Arb. 23:

293. 1942. Type: Kajewski 2713, Solomon Islands, Guadalcanal,

lowland rain forest at ca. 180 m. (a, holotype).

Distribution: Known to us only from the type collection.

130. Syzygium homichlophilum Diels, Bot. Jahrb. 57: 409. 1922.

Type: Ledermann 11797, Territory of New Guinea, Sepik Dis-

trict, Schraderberg.

Syzygium retivenium Merr. & Perry, Jour. Arnold Arb. 23: 294. 1942.

Distribution: West Irian, Territory of New Guinea, Papua; montane

rain forests and cloud forests, 1500-2650 meters.
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to match Diels' species. He omitted any description of the branchlets,

but those assumed to belong here are quadrangular with bark very often

flaking off between the nodes.

131. Syzygium effusum (A. Gray) C. Muell. Walpers Ann. 4: 838.

1857, sensu lato.

Eugenia effusa A. Gray, Bot. U. S. Expl. Exped. 524. 1854. Type: U. S. Expl.

Exped., Fiji, Mbua Bay (us, holotype; gh, isotype).

Eugenia sylvana Ridley, Trans. Linn. Soc. Bot. II. 9: 48. 1916.

Syzygium leucoderme Diels, Bot. Jahrb. 57: 409. 1922.

Eugenia nivifera Greves, Jour. Bot. 61(Suppl.): 19. 1923.

Syzygium niviferum (Greves) Merr. & Perry, Jour. Arnold Arb. 23: 250.

1942.

Syzygium doctersii Merr. & Perry, Ibid. 283.

Syzygium obtusum Merr. & Perry, Ibid. 294.

Syzygium sylvanum (Ridley) Merr. & Perry, Ibid. 295.

Distribution: Throughout New Guinea east to Fiji; lowland, foothill

and montane rain forests to 2800 meters.

We have a wide range of specimens that fall into this complex for

which we have not been able to find any constant or correlating charac-

ters enabling us to recognize more than a single species. Some of the

morphologic variation we have accepted includes, bark of branchlets gray

to brown; leaves obovate to spatulate to elliptic, subcoriaceous to cori-

aceous, obtuse to abruptly short-acuminate at apex, 2-8 cm. long, 1.4-5.2

cm. broad; calyx tube (including stipe, when present) 3-4.5 mm. long;

calyx lobes obsolete to 0.5 mm. high.

We have no specimens which seem to agree with Diels' description of

Syzygium ganophyllum with shiny, narrow leaves. He compares his

species with 5. mainitense (Elmer) Merr., from the Philippines, of which

we have several collections and which we think ought to be studied in

conjunction with S. effusum.

Jambosa {Clavimyrtus) arjakensis Gibbs seems to be an elusive species.

Diels says it belongs in the relationship of Syzygium leucoderme, but he

does nothing further with it. One would need authentic collections from

the type locality of /. arjakensis in order to distinguish the specific char-

132. Syzygium subcorymbosum Merr. & Perry, Jour. Arnold Arb. 23:

297. 1942. Type: Brass 5573, Papua, Central District, Kubuna
(a, holotype).

Distribution: West Irian, Territory of New Guinea, Papua, New
Britain, Solomon Islands; lowland and foothill rain forests to 300 meters.

Similar to Syzygium buettnerianum (see note under species no. 86).

133. Syzygium luehmannii (F. Muell.) L. Johnson, Contrib. New S.
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Eugenia luehmanni F. Muell. Victorian Nat. 9: 10. 1892. Type: S. Johnson,
Queensland, Cook District, Mt. Bartle Frere (mel, holotype).

Eugenia parvijolia C. Moore, Jour. & Proc. Roy. Soc. New S. Wales 27: 85.

1893, non DC. (1828).

Distribution: Papua (Goodenough Island), eastern Queensland,
northeastern New South Wales; in Papua in mossy oak forest at 1600

From Australia we have only a sterile specimen of this species (as

Eugenia parvijolia) collected by W. D. Francis at Myer's Ferry, South-

port, Queensland. The Brass collection from Goodenough Island matches
this well, and the flowers and fruit correspond to the original descriptions.

Eugenia parvijolia was placed in synonymy under Syzygium luehmannii

by L. Johnson, loc. cit.

134. Syzygium walkeri Merr. & Perry in C. T. White, Jour. Arnold

Arb. 31: 101. 1950. Type: F. S. Walker BSIP 249, Solomon

Islands, Guadalcanal, Buru-Buru River (a, holotype).

Distribution: Solomon Islands; lowland rain forest.

(Bl.) DC. Prodr. 3: 261. 1828.

6. Type: probably Blume (l,

Borneo, Java, West Irian; humid forest (fide

& Perry, Jour. Arnold Arb.

Eugenia plumea Ridley, Trans. Linn. Soc. Bot. II. 9: 46. 1916. Type: B.

Kloss, West Irian, Wollaston Expedition (bm, holotype).

Syzygium leptanthelium Diels, Bot. Jahrb. 57: 410. 1922.

Distribution: West Irian, Territory of New Guinea, Papua; foothill

aid montane rain forests to 2300 meters.

Perry, Jour. Arnold

Eugenia finisterrae Lauterb. Repert. Sp. Nov. 13: 240. 1914. Type: Keysser

300, Territory of New Guinea, Madang District, Finisterre Range.

Distribution: Territory of New Guinea; foothill and lower montane

rain forests; 600-1350 meters.

138. Syzygium onesimum Merr. & Perry, Jour. Arnold Arb. 23: 296.

1942. Type: Kajewski 2043, Solomon Islands, Bougainville, Ko-

niguru, Buin (a, holotype).
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UNMATCHED OR OTHERWISE EXCLUDED SPECIES
DESCRIBED FROM PAPUASIA

Eugenia altipeta Greves, Jour. Bot. 61(Suppl.): 14. 1923. Type should be re-

examined. Doesn't look like Eugenia, according to Merrill.

Eugenia argyrocalyx Warb. Bot. Jahrb. 13: 390. 1891 [Syzygium argyrocalyx

(Warb.) Merr. & Perry, Jour. Arnold Arb. 23: 264. 1942].

Eugenia baeuerlenii F. Muell. Australas. Jour. Pharm. 1: 199. 1886. = Cleisto-

calyx baeuerlenii (F. Muell.) Merr. & Perry, Ibid. 18: 331. 1937.

Eugenia bartonii F. M. Bailey, Proc. Roy. Soc. Queensl. 18: 2. 1902 [Syzygium
bartonii (F. M. Bailey) Merr. & Perry, Ibid. 23: 250. 1942].

Eugenia brassii Merr. & Perry, Ibid. 247. = Eugenia sensu stricto.

Eugenia dispansa Ridley, Trans. Linn. Soc. Bot. II. 9: 47. 1916 [Acmena dis-

pansa (Ridley) Merr. & Perry, Ibid. 19: 18. 1938].

Eugenia duplomarginata Greves, Jour. Bot. 61(Suppl.): 15. 1923 [Syzygium du-
plomarginatum (Greves) Merr. & Perry, Ibid. 23: 249. 1942].

Eugenia glomerata Warb. Bot. Jahrb. 13: 390. 1891 [Syzygium warburgii Merr.
& Perry, Ibid. 250].

Eugenia koikokoensis Greves, Jour. Bot. 61(Suppl.): 20. 1923. Type should be
re-examined. Merrill considered flower Jambosa-like. We were unable to
match the carbon rubbing of the leaves.

Eugenia laevijolia Ridley, Trans. Linn. Soc. Bot. II. 9: 48. 1916 = Acmena
laevifolia (Ridley) Merr. & Perry, be. cit. 19: 18. 1938.

Eugenia lehuntei F. M. Bailey, Queensl. Agric. Jour. 9: 411. 1910 [Syzygium le-

huntei (F. M. Bailey) Merr. & Perry, Ibid. 23: 250. 1942, or possibly belongs in

Acmena].

Eugenia merokensis Greves, Jour. Bot. 61(Suppl.): 16. 1923 [Syzygium mero-
kense (Greves) Merr. & Perry, Ibid. 249].

Eugenia monetaria Ridley, Trans. Linn. Soc. Bot. II. 9: 49. 1916 [Syzygium mone-
tarium (Ridley) Merr. & Perry, Ibid. 249]. Photograph of type at A.

Eugenia pleiopetala F. Muell. Descript. Notes Papuan PI. 1: 106. 1875 = Octa-
myrtus pleiopetala (F. Muell.) Diels, Bot. Jahrb. 57: 373. 1922.

Eugenia pterocalyx Greves, Jour. Bot. 61(Suppl.): 17. 1923 [Syzygium grevesi-
anum Merr. & Perry, loc. cit. 253].

Eugenia racemoides Greves, Jour. Bot. 61(Suppl.): 20. 1923. The type of this

species ought to be examined. We have no notes by Merrill, but from the de-
scription it might belong to S. longipes s.l.

Eugenia salomonensis Hemsley, Jour. Linn. Soc. Bot. 30: 212. 1894 [Syzygium
salomonense (Hemsley) Merr. & Perry, loc. cit. 273]. Photograph of type at A.

Eugenia salomonica C. T. White, Jour. Arnold Arb. 32: 141. 1951 = Eugenia
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Eugenia scolopacina Ridley, Trans. Linn. Soc. Bot. II. 9: 49. 1916 = Xantho-

myrtus scolopacina (Ridley) Diels, Bot. Jahrb. 57: 365. 1922.

Eugenia trichotoma Greves, Jour. Bot. 61(Suppl.): 19. 1923 [Syzygium tricho-

tomum (Greves) Merr. & Perry, loc. cit. 250].

Ridley, Trans. Linn. Soc. Bot. II. 9: 45. 1916 [Syzygium

(Ridley) Merr. & Perry, Ibid. 249]. Photograph and carbon

rubbing of type at a.

Eugenia wollastonii Ridley, Trans. Linn. Soc. Bot. II. 9: 47. 1916 [Syzygium

wollastonii (Ridley) Merr. & Perry, Ibid. 249]. Photograph and carbon rub-

bing of type at a.

Jambosa alutacea Diels, Bot. Jahrb. 57: 386. 1922 [Syzygium alutaceum (Diels)

Merr. & Perry, Ibid. 270]. See note under S. validinerve, species no. 45.

Jambosa arjakensis Gibbs, Contr. Phytogr. Fl. Arfak Mts. 153. 1917. See note

under S. effusum, species no. 131.

Jambosa bruynii Diels, Nova Guinea (Bot.) 14: 92. 1924 [Syzygium bruynii

(Diels) Merr. & Perry, loc. cit. 249]. Near S. trachyanthum, species no. 14.

Jambosa caryophylloides Lauterb. Bot. Jahrb. 45: 363. 1911 [Syzygium caryophyl-

loides (Lauterb.) Merr. & Perry, Ibid. 264].

Jambosa combretiflora Diels, Bot. Jahrb. 57: 392. 1922 [Syzygium combreti-

florum (Diels) Merr. & Perry, Ibid. 286].

Jambosa decoriflora Diels, Ibid. 396 [Syzygium decoriflorum (Diels) Merr. &

Perry, Ibid. 249].

Jambosa dolichostyla Diels, Nova Guinea (Bot.) 14: 91. 1924 [Syzygium doli-

chostylum (Diels) Merr. & Perry, Ibid. 272]. See note under S. hyhphilum,

species no. 73.

Jambosa eximiiflora Diels, Ibid. 92 [Syzygium eximiiflorum (Diels) Merr. &

Perry, Ibid. 252].

Jambosa keroantha Diels, Bot. Jahrb. 57: 385. 1922 [Syzygium keroanthum

(Diels) Merr. & Perry, Ibid. 271].

Jambosa micrantha Rech. Repert. Sp. Nov. 11: 183. 1912 [Syzygium rechingcri

Merr. & Perry, Ibid. 249].

Jambosa ovalifolia Bl. Mus. Bot. Lugd.-Bat. 1: 98. 1849 [Syzygium ovalifolium

(Bl.) Merr. & Perry, Ibid. 260]. Photograph of type at a.

Jambosa pachyantha Diels, loc. cit. 395 [Syzygium pachyanthum (Diels) Merr.

& Perry, Ibid. 249].

Jambosa papuana (Lauterb.) Diels, Ibid. 384 [based on Wecaspermum papua-

num Lauterb. Nova Guinea (Bot.) 8: 319. 1910]. Photograph of type at a;

no inflorescence visible.

Jambosa phacelantha Diels, Ibid. 390 [Syzygium

Perry, loc. cit. 249].

Jambosa pilgeriana Lauterb. & K. Schum. in K. Schum. ^Lauterb.^FL Deutsche

Schutzgebiete Sudsee 473. 1900 [Syzygium

Merr. & Perry, Ibid. 255].

Jambosa platycarpa Diels, Bot. Jahrb. 57: 385. 1922 [Syzygi

(Diels) Merr. & Perry, Ibid. 278]. See note under

no. 69.

(Diels) Merr. &

:rb. Fl. I

(Lauterb. & K. !

Jambosa polyphlebia Diels, Ibid. 391 [Syzygium

& Perry, Ibid. 249].

(Diels)
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'ambosa pycnantha Diels, Ibid. 394 [Syzygium dielsianum Merr. & Perry, Ibid.

259].

ambosa recurvo-venosa Lauterb. Nova Guinea (Bot.) 8: 851. 1912 [Syzygium

(Lauterb.) Diels, Ibid. 403].

riparia Diels, Ibid. 389 [Syzygium riparium (Diels) Merr. & Perry,

. 249]. See note under S. hylophilam, species no. 73.

ambosa sabangensis Lauterb. Nova Guinea (Bot.) 8: 320. 1910 [Syzygium

(Lauterb.) Merr. & Perry, Ibid. 249]. Photograph of type at a.

Diels, loc. cit. 393 [Syzygium tricolor (Diels) Merr. & Pern'.

Merr. & Perry, Ibid. 291. Cf. Acmena hemilampra (F.

. M. Bailey) Merr. & Perry, Ibid. 19: 15. 1938.

Diels, Ibid. 412.

Syzygium caroli Diels, Ibid. 404. Photograph of type at a.

Syzygium chamaebuxus Diels, Nova Guinea (Bot.) 14: 93. 1924. Perhaps a form

of S. adelphicum Diels.

Syzygium cruriflorum Diels, Bot. Jahrb. 57: 402. 1922.

Syzygium dictyoneurum Diels, Ibid. 404, and var. oreogonum Diels. Ibid. Per-

haps the var. is the equivalent of 5. bracteosum, species no. 80.

Syzygium dolichorhynchum Diels, Ibid. 413.

Syzygium ellipticum Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl.

Deutsche Schutzgebiete Siidsee 476. 1900 = Psidium guajava L. Sp. PL 470.

1753, according to Merr. & Perry, Jour. Arnold Arb. 23: 250. 1942.

Syzygium ganophyllum Diels, loc. cit. 408. 1922. See note under S. effusum,

species no. 131.

Syzygium gjellcrupii Lauterb. Nova Guinea (Bot.) 8: 852. 1912. Photograph of

Syzygium gyrostemoneum Diels, loc. cit. 412. Photograph of type at a.

Syzygium hcloanthum Diels, Ibid. 403. Perhaps the same as S. leptopodium,

species no. 102.

Syzygium lamprophyllum Diels, Ibid. 411.

Syzygium lcptophlebium Diels, Ibid. 406. Perhaps the same as S. subcorym-
bosum, species no. 132.

Syzygium orthoneurum Diels, Ibid. 400.

Syzygium oxyphyllum Diels, Ibid. 407. Photograph of type at A.

Syzygium peekelii Diels, Ibid. 414.

Syzygium pctracum Diels, Ibid. 410. Photograph of paratype at A.

Syzygium pullei Diels, Ibid. 401. 1922.

Syzygium pyrrophloem Diels, Ibid. 413.

Syzygium schlechteri Diels. Ibid. 402. Photograph of type at a.

Syzygium scytophyllum Diels, Ibid. 407. Photograph of type at a.

Syzygium subsimUe Diels, Ibid. 401. Photograph of type at A.

Syzygium tolypanthum Diels, Ibid. 408.
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22977 (28); 12051 (85); 22256

(91); 12269 (58); 22356 (51);

22454 (21) ; 12764 (3) ; 12767 (85) ;

22537 (75); 12921 (101); 2J0JJ

(71); JJ52J (98); 13610 (18);

25747 (95); 13813 (65); 23546

(94); 23933 (58); 13995 (18);

24026 (75); 14034 (131); 24035

(cf. 73); 14383 (cf. 85); 24745

(11); 14922 (cf. 73); 25052 (95);
15289 (94); 25436 (32); 255P6

(55); 15681 (18); 25727 (cf. 73).

Clemens 697a (116); 574 (75); 1071

(20); 2052 (40); 1270 (131); 2420

(137); 2570 (91); 1760 (67); 2795

(131); 2553 (100); 2133 (91);
2236, 2154 (131); 2220 (100); 2954

(18); 3004 (137); 3075 (5); 3620,
3759 (38); 3952 (102); 3976, 4077

(20); 4293 (137); 4291 (40); 4492

(86); 4526 (102); 4612 (131);
4532 (91); 5013 (86); 5056, 5229a,
5326 (102) ; 5450 (136) ; 5455 (38) ;

5459 (136); 6436 (18); 6459 (58);
6599 (136); 6567 (58); 7257 (86);
7414 (46); 7565a (aff. 95); 7577
(18); 7747, 7590 (58); 5035 (?21);
5042, 5207a (91); 5245, 5253 (cf.

79); 8296 (47); 9425 (91); 9470
(?93); 9509 (95); 20472 (40);
20524, 10837 (cf. 73) ; 20543 (47)

;

10851 (cf. 73); 10859 (79); 22273
(18); 40654 (cf. 73); 40741 (40)-
42524 (83); 41680 (47).

Docters van Leeuwen 9491 (122);
9660 (38); 10423 (131); 22292
(122).

[artley 9630 (cf. 84); 9592 (57);

9936 (6); 9935 (21); 9951 (57);

10047 (40); 10064 (cf. 75); 10070

(116); 10106 (75); 20297 (116);

20233 (91); 10309 (cf. 84);

(132); 20425, 10481 (131); 705(V>

(132); 20532 (7); 10540 (*:>>;

10550 (116); 20634 (52); Wt>49

(51); 20677 (2); 10824 (116);

20579 (cf. 79); 10897 (cf. 75);

20902 (57); 11042 (116); 22054

(9); 22055 (74); 11319 (2); 22332

(117); 11416 (131); 22426 (74);

22429 (28); 11438 (cf. 84); 22493

(131); 11503 (37); 22534 (cf. 73);

11668 (93); 22766 (116); 11791

(112); 22525, 22533 (95); 22555

(88); 11994 (102); 22999 (101);

12007 (14); 22022 (99); 12015

(45); 22034 (cf. 73); leg. Dunstone

12048 (101); /eg. Dunstone 12048a

(102); 22052 (14); 12088 (101);

22232 (131); 22224 (24); 12277

(21); 22320 (130); 12325 (86);

22326 (131); 22357 (74); 12368

(cf. 84); 22390 (21); 12415 (18);

22426 (102); 12448 (131); 22449

(86); 22455 (91 vel aff.); leg. Say-

ers 12576 (cf. 84); leg. Sayers

12595 (136); leg. Sayers 12614

(44); leg. Sayers 12617 (18); 12667

(92); 22672 (cf. 73); 12675 (55);
22729 (91); 12733 (130); 22533

(58); 22555 (136); leg. Sayers

12936 (18); 12974 (93); 23055

(131); 23252 (131); 13156 (39);

23254 (46); 13210 (94); 23292

(131); 23303 (18); 13303a (3).

Hoogland 3535 (90) ; 3594 (40) ; 3951

(21); 4025 (55); 4207 (7); 4344

(75); 4525 (86); 4651 (79); 4652

(cf. 61); 4682 (53); 4653 (cf. 75);

4500 (40); 4829 (86); 4954 (

(aff. 121); 5012 50*2

(40); 5157 (78); 5256 (47); 5939

(124).

Hoogland & Pullen 5303 (50); 5604

(95); 5522 (131); 5872 (18);

5962 (86); 6059 (17); 6092 (130);

6225 (95); 6132 (aff. 101); 6223
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Hoogland & Taylor

Kajewski 1543 (69); 1602 (113);

1661, 1756 (cf. 79); 1814 (40);
2043 (138); 2052 (cf. 79); 2065

(131); 2207 (113); 2245 (8); 2322

(40); 2J5J (104); 2400 (8); 245i

(104); 24W (69); 2588 ( cf. 134);

2<529 (56); 2695 (123); 2703 (69);
2713 (129).

Kanehira & Hatusima 11937 (18);
12035 (42); .72500 (aff. 128);

13137, 13171 (71); 13695 (aff. 95);
JJPJ4 (64).

Kostermans 70 (34); 160 (68); 196

(75); 2i4 (34); 557 (132); 383

(34); 2543 (36).

Lam 1005 (123).

Main 505 (67).

Native collector 4744 (116).

Netherlands Indies Forest Service se-

ries bossen buitengewesten (NIFS
bb series) 21810 (131); 21851

(122); 22092 (79); 22297 (135);

25033 (40); 25048 (92); 25052

(76); 25055 (122); 25064 (135);

25256 (123, in part); 25302 (100);

25324 (67); 254d5 (79); 25661

(123); 25675 (76); 25692 (2);

28981 (86); 30554 (114); 30677,

30682, 30688, 30747, 30750, 30826

(135); 30962 (83); 33317 (86);

33536 (132); 33603 (86).

New Guinea Forces [now New Guinea

Forest Department] (NGF series)

2595, 2614 (40); 2914 (86); 2925

(91); 3129 (69); 3140 (89); 3154

(91); 315.7, 3224, 3410 (40); 3504

(cf. 72); 3546 (8); 3557 (75);

3592 (57); 3709 (37); 3520 (7);

3027 (72); 3999 (57); 4065 (86);

4105 (132); 4217 (21); 4223 (52);

4345 (48); 4365 (50); 4473 (48);

4776 (cf. 73); 4845 (46); 4547
(cf. 73); 4984 (48); 4050, 4000

(46); 5003 (132); 5174 (cf. 69);
5678 (40); 5653 (88); 5774 (36);
5864 (10); 5576 (89); 6009 (3);

6063 (102); 6125 (131); 6221 (75);

6500 (40); 6554 (43); 6766 (58);

6755 (93); 6756 (95); 7157 (44);

7177 (75); 7201 (36); 7204 (57);

7280 (132); 7352 (57); 7376 (18);

7442 (7); 7460 (aff. 91); 7475

(78); 7535 (57); 7684 (50); 7777

(131); 7833 (cf. 73); 7073 (38);

7940 (40); 5202 (75); 5255 (71);

5405 (136); 8528 (2S); 8567 ( 78 .»

;

5577 (52); 5741 (SO); 9008 (cf.

73); 0070 (20); 9313 (25); 0407,

0603 (18); 9610 (46); 0954 (116);

9966 (21); 10046 (79); 10110 (aff.

91); 10245 (36); 10264 (38);

10300 (26); 10401 (132); 10412

(131); 10450 (40); 10601 (57);

10850 (8); 10553 (cf. 104); 10892

(8); 10047 (56); 10053 (43);

11045 (25); 11050 (46); 11104

(116); 11257 (46); 11386 (3);

11303 (102); 11401 (aff. 91);

11405, 11423 (50); 11441 (95);

12500 (89); 13073 (18); 17034

(79); 17337 (86); 17753 (33);

17771 (83); 10055 (132); 19417

(86); 21457 (93); 21593 (67);

21505 (54); 21661 (102); 21724

(79); 24534 (64); 24605 (94);

25040 (116); 20615 (43); 29640

Pleyte 355 (36); 514 (107).

Pullen 314 (94); 476 (18); 553 (93);

654 (3); 977 (44); 055 (cf. 73);

1342 (57); 1475 (124); 2677 (131);

5515 (16).

(48).

Royal Society Solomon Islands Expe-

dition (RSS series) 132 (83).

van Royen 3256 (43); 4038 (100);

4047 (101); 4672 (79); 4045 (102).

van Royen & Sleumer 6140 (116);

6520 (123); 7053 (15); 7055 (cf.

75); 7131 (10); 7198 (95).

Saunders 144, 173 (75); 170 (cf. 69);

671 (94); 756 (95); 050 (68).

Sawyer 107 (75).
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Warburg 20407 ISchodde 1807 (93) ; 2037 (94)

(95); 2130 (46); 2138 (131)

(91); 2186 (86); 2229 (110)

(112); 2441 (cf. 75); 2560 (89)

Stauffer & Sayers 5590 (102).

Stoddard 9, 18 (123).

Waterhouse 120 (113); 4i7 (cf. 73);

418 (43); 563-B (86); 849-B (120);

974 (cf. 73).
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INDEX TO SPECIES AND SYNONYMS

rentheses indicate species numbers,

suborbicularis (31)

sylvana (131)

tierneyana (69)

benthamii (114)
bibracteata (83)
buettneriana (86)

cincta (63)

claviflora (101)
coalita (52)

daphne (13)

daphnoides (75)
decipiens (123)

etfitfa (131)

./ifowa (71)

jSfffc/emie (137)

flavescens (118)

/or&ewV (21)

garcinioides (62)

jambosoides (31)

myriadennm (129)
neurocalyx (97)

niw/era (131)
nutans (7)

onesima (138)

parvifolia (133)

pergamacea (67)

#«mea (136)

Porphyrocarpa (3)

pyrocarpa (85)
rubro-punctata (66)
salicina (15)

brevicyma (72)

cladoptera (4)

dolichophylla (10)

floribunda (69)

gonatantha (21)

goniocalyx (25)

gonioptera (47)

hylocharis (55)

hylophila (73)

keysseri (12)

lagynocalyx (14)

leonhardii (32)

longipes (75)

var. leptopoda (75)

malaccensis (40)

megalosperma (2)

. (107)
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ftoribundum (69)

folidorhachis (91)

forbesii (21)

furfuraceum (91)

gonatanthum (21)

goniocalyx (25)

goniopterum (47)

heterobotrys (27)

homichlophilum (130)

hylochare (55)

hylophilum (73)

insculptum (66)

iteophyllum (84)

jambosoides (31)

japenense (114)

javanicum (43)

kietanum (120)

lagerstroemioides (28)

lagynocalyx (14)

inum (69)
var. phaeophloiutn (69)

leonhardii (32)

im (136)

m (101)

leptoneurum (127)

leptophlebioides (122)

leptopodium (102)

leucoderme (131)

M75.

megalanthelium (123)

megalospermum (2)

megistophyllum (105)

ilutn (94)

multiglandulosum (41)

myriadenum (129)
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subamplexicaule (103)

subcorymbosum (132)

subglobosum (110)

torricellianum (81)

trachyanthum (14)

triphlebium(112)

tympananthum (20)

mm (52)

T. G. Hartley
C. S. I. R. O.

Division of Land Research
Herbarium Australiense
Canberra, Australia 2601
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Albert C. Smith

3. Tapeinosperma Hook. f. in Benth. & Hook. f. Gen. PL 2: 647. 1876;

Mez in Pflanzenr. 9(IV. 236) : 162. 1902; Gillespie in Bishop Mus.

Bull. 74: 8. 1930; A. C. Sm. in Jour. Arnold Arb. 36: 286. 1955.

Ardisia sensu Seem. Fl. Vit. 149, p. p. 1866; non Sw.

As has been pointed out by Gillespie (1930: 8), the genera Tapeino-

sperma and Discocalyx are not adequately separated by Mez's key char-

acter (1902: 13, 162, 212), which indicates the ovules to be 6-12 in the

former and 3-5 in the latter. In fact, not one of the six Fijian species

treated by Mez in Tapeinosperma has more than 5 ovules, but in other

respects they seem to be correctly placed. The two genera have been

maintained as distinct by subsequent authors, each represented by 50 or

60 species; but it is obvious that these authors, like Mez himself, were

subjective in placing their novelties. Although Tapeinosperma and Disco-

calyx are not readily separable from some few species of Ardisia on the

basis of having uniseriate rather than several-seriate ovules, they both

have cylindric styles and obvious stigmas (e.g. Figures 53, 58) that

readily distinguish them from Ardisia (cf. Figure 22).

Tapeinosperma was based by Hooker on two new species from New
Caledonia, T. vieillardii Hook. f. and T. lenormandii Hook. f. Apparently

the genus has not yet been lectotypified, but the former is well represented

in herbaria; a student of the family as a whole should make a choice be-

tween these species. Discocalyx is based on D. cybianthoides (A. DC.)

Mez, the only species listed by de Candolle in Badula sect. Discocalyx.

This Philippine species is well represented in herbaria. These three no-

menclaturally typical species are superficially quite similar in the size,

shape, and texture of their leaves, and in having paniculate inflorescences

aggregated around the tips of branchlets. Characteristically, such branch-

lets continue to grow and to bear new flushes of foliage, so that old inflo-

rescences sometimes appear lateral. Nevertheless, on the basis of these

original species, the two genera seem readily separable as follows:

Flowers hermaphrodite; pedicels distally swollen into the calyx, the calyx-tube

remaining cupuliform and obvious, the lobes broadly dextrorsely imbricate;

corolla conical in bud and with the lobes conspicuously dextrorsely con-

torted and inequilateral ; stamens with the filaments proximally connate and

adnate to the corolla-tube, but free and ligulate distally, the anthers dorsi-

* Continued from volume 54, page 41.
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r base; ovary attenuate into a cylindric, obvious style, the stigma
or inconspicuously discoid; fruits oblate, large, at least 25 mm. in

the endocarp sometimes sharply angled Tapeinosperma.

xual; pedicels slenderly terete, the calyx subrotate, the tube short

ie lobes spreading, narrowly imbricate ; corolla rounded
in bud and with the lobes dextrorsely contorted but at length spreading,

only slightly inequilateral; stamens with similar filaments, but these often

inseparable from the corolla-tube, connate to apex and there bearing broadly

basifixed (and seemingly sessile) anthers; ovary abruptly narrowed to a

very short style, the stigma obviously peltate; fruits subglobose, small, less

Unfortunately, most of these characters, in the light of presently

known species of the complex, are no more dependable than the number
of ovules. Many indubitable Tapeinospermata have slender pedicels and
essentially rotate calyces (Figures 42, 54, 56); size and texture of the

corolla is not a dependable criterion; and the fruits of Tapeinosperma,

more often than not, are small and with a smooth endocarp. In my ob-

servation only the anther-attachment is a truly dependable character; the

anthers of Tapeinosperma are always dorsifixed (sometimes very near

the base) to the ligulate but often short free parts of the filaments (Fig-

ures 26, 33, 37, 43) ; in Discocalyx the anthers are always broadly basi-

fixed on the filament-tube (Figures 59, 60, 64, 65), which is not distally

divided into free parts and which is with difficulty separable from the

corolla-tube; in fact, the anthers are usually described as sessile on the

corolla. Additionally, the style at anthesis is characteristically longer

than the ovary in Tapeinosperma (Figures 27, 31, 53) and shorter than

the ovary in Discocalyx (Figure 61), but this is not always dependable

(Figures 34, 58, 62), and stigmatic differences are inconsequential. In

the Fijian region, all the species of this relationship appear to have her-

maphrodite flowers.

The situation here discussed is only one of several that a future student

of the entire Myrsinaceae should consider in detail. A final decision

should obviously not be made on the basis of a regional study. It is con-

ceivable that a quite different set of generic groupings (possibly based

on endocarp characters) will ultimately prove more realistic. For pur-

poses of the present regional revision, however, I retain the two genera

primarily on the basis of staminal and stylar characters.

Slightly more than 60 species have now been assigned to Tapeinosperma,

occurring abundantly in New Caledonia and sparingly in Australia, New
Guinea, and Borneo, with two species here accredited to the New Heb-

rides and twelve to Fiji, where the generic range terminates (Smith,

1955: 286).

The species of Tapeinosperma in the Fijian Region normally have 5-

merous hermaphrodite flowers, although 3-, 4-, 6-, or 7-merous flowers

may occasionally occur (Figures 40, 41). In all of our taxa the bud-

scales at the growing points of branchlets are basically lanceolate, char-

taceous or subcoriaceous, and very early caducous. The branchlets are
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inconspicuously lenticellate but are conspicuously cicatricose with the

scars of fallen leaves (these being obdeltoid to transversely semi-elliptic)

and inflorescences (these being elongate-oval or subglobose). At periods

of anthesis the leaves are congested toward the apices of branchlets,

while the inflorescences are aggregated above them close to the actual grow-

ing point and subtended by caducous scales; rarely the leaves and in-

florescences are somewhat intermixed and the latter appear supra-axil-

lary. Both vegetative and inflorescence parts are characteristically orna-

mented with conspicuous glands, which may be immersed or superficial,

lineolate or punctate, and drying blackish, although in life they are usual-

ly red to purple. The inflorescences are basically paniculate, rarely con-

gested and appearing subcapitate, but more often pinnate to tri- or even

quadripinnate. The flowers are pedicellate, each subtended by a small,

usually caducous bract. The calyx varies from clavate (Figure 45) to

cupuliform (Figure 52) to essentially rotate (Figure 54), the lobes be-

ing narrowly or strongly dextrorsely imbricate in bud and inequilaterally

shallowly retuse at apex. The corolla is conical to subglobose in bud and

with lobes strongly dextrorsely contorted, but at full anthesis it becomes

campanulate to essentially rotate, and the lobes are also inequilaterally

emarginate or retuse. The filaments are proximally connate into a mem-
branous tube lining and adnate to the corolla-tube, but distally they are

free and ligulate (thus appearing to arise from the corolla near the base

of its lobes). The anthers are prevailingly oblong-deltoid and dorsifixed

near the base. The gynoecium is composed of a usually ovoid ovary that

is attenuate into an obvious style; the stigma is inconspicuously discoid

or subcapitate. The placenta is usually ovoid and acute and in our species

bears 2-5 ovules in shallowly lateral or somewhat distal foveolae. The
fruits are carnose when fresh but dry hard and coriaceous, usually rounded

at base and umbonate at apex, the style being caducous; the exocarp is

thin and usually gland-marked; the mesocarp is comparatively thick and

succulent, but fibrous in drying; and the endocarp is bony, usually

smooth but rarely ornamented. The single seed is subglobose to oblate

and shallowly excavated at base. Unless particularly noteworthy, these

points are omitted from the following species descriptions.

Key to Species

congested-pinnate-panicu-

late, the flower-subtending bracts large, 15-18 X 12-18 mm., subpersistent

;

flowers large, the calyx-lobes 6-10 mm. long, accrescent in fruit, the co-

rolla 7-12 mm. long, with lobes 6-8 mm. long; fruits large, 20-35 mm. in

diameter, the endocarp forming a bony putamen 15-25 mm. in diameter,

conspicuously and irregularly 5-angled; leaf-blades prevailingly obovate,

large, usually 20-58 X 6-16 cm., attenuate to a stout petiole, this variable

in length from essentially none to 30 mm
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the corolla not more than 6 mm. long, with lobes not exceeding 5 mm. in

length; fruits not more than 15 mm. in diameter, the endocarp essentially

smooth on the outer surface.

Leaf-blades narrowly core

semiterete proximally

Inflorescences 15-35 cm. long, the flowers large, the corolla 8-10 mm. in

apical diameter, with lobes 4-5 X 3-4 mm.; leaf-blades very robust,

narrowly oblong, 55-90 cm. long, 12-20 cm. broad, the petiole stout,

3-20 mm. long 2. T. megaphyllum.
Inflorescences smaller, rarely as long as 20 cm., the flowers comparatively

small, the corolla 3-6 mm. in apical diameter, with lobes 1.8-3 X 1.3-

2.8 mm.; leaf-blades not exceeding 40 X 15 cm.
Leaf-blades oblong to oblong-elliptic or oblong-lanceolate, usually 3 or 4

times as long as broad, the petiole obvious, at least 10 mm. long.

Petioles (15-) 20-70 mm. long, the leaf-blades variable but com-

paratively ample, usually 15-37 X 4-15 cm.; inflorescences bi

pinnately paniculate, 3-20 cm. long.

Petioles 10-35 mm. long, the leaf-blades

inflorescences pinnately paniculate, 2.5-5 cm. long

4. T. divaricatum.

Leaf-blades elongate-ligulate, many times longer than broad, 15-40 X
1-2.3 cm., the petiole inconspicuous, 1-10 mm. long; inflorescences

often bi- or tripinnately paniculate, 4-12 cm. long
'

/

Leaf-blades attenuate or gradually narrowed toward base and long-decurrent

on the petiole, this often narrowly winged or angled nearly to base (lack-

ing in no. 14).

Calyx at anthesis cupuliform to turbinate or clavate, the tube obvious, the

pedicel swollen distally, the calyx-limb eventually, at least in fruit,

becoming rotate.

Leaf-blades comparatively large, usually 8-20 cm. long and 3-8.5 cm.

broad; corolla 4-7 mm. in apical diameter; gynoecium about 3 mm.

Calyx clavate or narrowly cupuliform, the lobes at anthesis 0.8-1.5 X
1.5-2.3 mm.; corolla-lobes 2-3 X 1.5-2.5 mm. 6. T. clavatum.

Calyx broadly cupuliform, the lobes at anthesis 1.5-3 X 2-4 mm.; co-

rolla-lobes 3-5 X 2-4 mm.
Inflorescences (peduncle, rachis, branches, pedicels, and calyces) co-

piously puberulent or pilose (hairs 0.05-0.4 mm. long, glandu-

lar), soon glabrate; corolla-lobes ovate, 3-4 mm. long and

broad, glabrous; anthers 1.5-1.8 mm. long. 7. T. ampliflorum.

Inflorescences copiously tomentellous (hairs 0.2-0.4 mm. long, mul-

ticellular, often irregularly branching, eglandular), the indument

long persistent; corolla-lobes ovate or oblong, 4-5 X 2-3 mm.,

dorsally slightly pilose at least in bud; anthers about 1.2 mm.
long 8. T. chloranthum.

Leaf-blades comparatively small, usually 5-13 cm. long and 2-5 cm.

broad; calyx 2-3.5 mm. in apical diameter, the lobes 0.6-1.3 X I-

L.5-2 mm. long at anthes

:s, pedicels, and calyx)
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ceous or capitate-glandular or copiously pilose with several- or many-

celled hairs to 0.4 mm. long 9. T. mulHfiorum

Calyx at anthesis rotate or subrotate, the tube very short and inconspicuous,

not turbinate or clavate, the pedicel not swollen distally or very in-

conspicuously so.

Petioles usually 15 mm. or more long (rarely only 5 mm.); leaf-blades

oblong-lanceolate, usually about 5 times as long as broad, 20-55 X
4-12 cm.

Calyx 3-4.5 mm. in diameter at anthesis, to 5 mm. in fruit, the lobes

ovate-deltoid, 1-1.5 X 1-2 mm. at anthesis, not exceeding 2 X
2.5 mm. in fruit; leaf-blades 30-55 cm. long and 4-12 cm. broad.

10. T. grande.

Calyx 7-10 mm. in diameter in fruit, the lobes oblong-ligulate, 3.5-

6 X 1.5-2 mm. and strongly reflexed; leaf-blades (known only

from type collection) 20-25 cm. long and 4-5.5 cm. broad

11. T. babucense.

Petioles not more than 12 mm. long; leaf-blades elliptic-oblong to oblan-

ceolate or obovate, usually 3-4 times as long as broad, 8-30 X 2.5-

Leaf-blades with an obvious petiole 5-12 mm. long; inflorescences

comparatively lax and ample, 6-20 cm. long, many-flowered, the

peduncle proportionately short.

Inflorescences tri- or quadripinnately paniculate, the peduncle, rachis,

branches, pedicels, and calyces glandular-puberulent, often co-

piously so; pedicels 1-2.5 (-4) mm. long; mature fruits 6-7

Inflorescences pinnately paniculate, glabrous at anthesis; pedicels

3-10 mm. long; mature fruits 10-15 mm. in diameter; New
Hebrides 13. T. scrobiculatum.

Leaf-blades long-attenuate at base and sessile, the actual base flattened

above and rounded beneath; inflorescences simply racemose or

narrowly paniculate, 1-7 cm. long, comparatively few-flowered,

the peduncle proportionately long, 0.6-5.5 cm. long; New Heb-
rides 14. T. kajewskii.

1. Tapeinosperma capitatum (A. Gray) Mez in Pflanzenr. 9 (IV. 236)

:

165, quoad basionymum, excl. descr. et spec. cit. 1902; J. W. Par-

ham, PI. Fiji Isl. 158. 1964. Figures 24-28.

Ardisia capitata A. Gray in Proc. Amer. Acad. Arts 5: 331. 1862; Seem. Yiti.

438. 1862, Fl. Vit. 150. 1866; Home, A Year in Fiji, 257. 1881.

Tapeinosperma cephalophorum Gillespie in Bishop Mus. Bull. 74: 8. fig. 7.

1930; J. W. Parham, PI. Fiji Isl. 158. 1964.

Tapeinosperma punctatnm Gillespie in Bishop Mus. Bull. 74: 10. fig. 9. 1930;

J. W. Parham, PI. Fiji Isl. 160. 1964.

Shrub or tree to 10 m. high, glabrous throughout, the bud-scales to

20 X 10 mm.; branchlets robust, 8-20 mm. in diameter toward apex,

at first irregularly angled but soon terete and grayish; leaves sometimes

essentially sessile but usually with stout petioles 2.5-12 mm. in diameter

and to 30 mm. long, these shallowly canaliculate and coriaceous-winged dis-

tally or nearly to base; leaf-blades subcoriaceous or thick-chartaceous.
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oblanceolate or narrowly obovate to oblong-elliptic, (12-) 20-58 cm.
long, (5-) 6-16 cm. broad, attenuate at base and long-decurrent on the
petiole, rounded to obtusely cuspidate at apex, entire and narrowly re-

curved at margin, very copiously glandular-pustulate on both surfaces or

with glands eventually becoming subimmersed, the costa very robust,

immersed-glandular-lineolate, shallowly canaliculate above, prominent be-

neath, the principal secondary nerves 15-40 per side with lesser ones in-

terspersed, the lower ones ascending, the others spreading, sharply ele-

vated on both sides, copiously anastomosing toward margin, the veinlet-

reticulation copious, strongly prominulous or subimmersed on both sides;

inflorescences appearing subcapitate but actually congested-racemose or

congested-pinnate-paniculate, 3-10 cm. long and 3-5 cm. broad, the

peduncle stout, dorsiventrally flattened or subterete, immersed-glandular-

lineolate, 1-8 cm. long; flowers 5-30, congested near apex of peduncle or

borne on 3-6 short lateral branches congested along a short rachis, these

branches sometimes bearing secondary shortened racemes of 4-6 flowers;

primary bracts drying subcoriaceous, broadly elliptic or obovate, 12-25 X
10-18 mm., rounded or obtuse at apex, persistent into anthesis, copiously

immersed-glandular-lineolate, the flower-subtending bracts similar but

slightly smaller, 15-18 X 12-18 mm.; pedicels stout, (1-) 2-5 mm. long;

flowers large, the calyx obconical-cupuliform, proximally carnose, 7-10

mm. long and 7-12 mm. in apical diameter, often accrescent in fruit to

20-35 mm. in diameter, copiously glandular-punctate, the tube short, less

than 1 mm. long, the lobes chartaceous, strongly dextrorsely contorted,

broadly elliptic or obovate, 6-10 X 4.5-6 mm. (in fruit often spreading,

to 17 X 8 mm.), rounded at apex, narrowly scariose at margin; corolla

carnose especially proximally, at first subglobose-cupuliform, becoming

campanulate-clavate, 7-12 mm. long, 6-10 mm. in apical diameter, the tube

1.5-5 mm. long, the lobes broadly elliptic or obovate, 6-8 X 4-5 mm.,

rounded at apex, copiously and conspicuously glandular-punctate; fila-

ments 0.5-1.5 mm. long, distally ligulate, carnose, the anthers carnose,

oblong-deltoid, 2.5-4 mm. long, 1.5-2 mm. broad, copiously glandular-

punctate on both surfaces, thickened and obtuse at apex; gynoecium 5-

7 mm. long at anthesis, the ovary cylindric-conical, immersed-glandular-

punctate, about 2 mm. long, the locule basal, the distal portion carnose,

attenuate into a slender style 3-5 mm. long, the stigma subcapitate, 0.7-

1.5 mm. in diameter, the ovules 3-5; fruits subglobose or oblate, in drying

becoming obovoid and often 5-angled, 20-35 mm. in diameter, the exo-

carp brittle, copiously glandular-punctate or not, the mesocarp 5-8 mm.

thick, the endocarp 0.5-0.7 mm. thick, forming a bony putamen, this ir-

regularly broadly clavate, 15-20 X 20-25 mm., narrowly stipitate at

base, flattened at apex, irregularly and coarsely glandular externally, con-

spicuously 5-angled, each angle produced into a conspicuous ridge often

with 3 or 4 sharp coriaceous spines 2-4 mm. long; seed bluntly 5-angled,

greatly contracted in drying.

Type locality: Ovalau, without further data; the type is a unicate
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U. S. Exploring Expedition specimen collected in 1840. The two Gilles-

pie species herewith reduced to synonymy are typified as follows: T.

cephalophorum by Gillespie 4441, also from Ovalau; and T. punctatum

by Gillespie 3919, from slopes at the base of Mt. Nanggaranambuluta

(Lomalangi), near Nandarivatu, Mba Province, Viti Levu. The three

type collections involved are cited and discussed below.

Distribution: Endemic to Fiji and known from several high islands,

where it occurs from near sea-level to an altitude of 1,100 m., usually in

dense forest, where it is a locally frequent and often conspicuous element

of the undergrowth. It has been noted as a shrub or tree, often slender

and few-branched, 2-10 m. high, with a trunk to 40 cm. in diameter. It

is conspicuous in its purplish peduncles and bracts and its large flowers

and fruits. The calyx is green or yellowish to dark red, with reddish or

purple glands; the corolla varies from white to waxy-pink and is marked

by purplish glands; the anthers are yellow; and the fruit, at first greenish

yellow, becomes bright red or scarlet to maroon at maturity. Flowers and

fruits have been obtained at practically all seasons.

Local names: In spite of its conspicuous nature, T. capitatum has not

acquired a standardized local name, but the following have been recorded

in interior Viti Levu: kandanu levu, masawe, lerendamu, utuvenekai, and

kuluva ni tonda.

Fiji. Viti Levu: Mba : Mt. Mibatilamu, Fiji Dept. Agr. 14803 (bish, mass,

suva) ; Savundamatau Creek, west of Nandarivatu, Webster & HUdreth 14247

(dav); between Nandala and Nukunuku Creeks, Smith 6202 (a, k, us); Mt.

Nanggaranambuluta (Lomalangi), Gillespie 3177 (a, bish, uc), 3696 (bish, uc),

3919 (bish holotype of T. punctatum; isotype at uc), Smith 4779, 5014, 6307

(all a, bish, k, us) ; Nauwanga, near Nandarivatu, Degener 14535, 14675 (both

A, bish, K, ny, uc, us); Matomba, near Nandarivatu, Degener 15363 (a, bish,

k, ny, uc, us); east of Nandala Creek, Smith 5956 (a, bish, k, us); valley of

Nggaliwana Creek, north of Navai, Smith 5383 (a, bish, k, ny, us). Nandronga
& Navosa: Nausori Highlands, Fiji Dept. Agr. 11728 (bish, suva), 12647 (Mel-

ville et al. 7020) (k, suva); near Vonolevu, Fiji Dept. Agr. 1393 (suva). Serua:
Nathengathenga, inland from Namboutini. Fiji Dept. For. 977 (k, suva); west

of Waivunu Creek, between Ngaloa and Korovou, Smith 9480 (bish, gh, k, uc,

us); vicinity of Ngaloa, Degener 15132 (a, bish, k, ny, uc, us); Ngaloa Na-
ture Reserve, Fiji Dept. Agr. 16597 (suva); vicinity of Taunovo Creek, east of

Wainiyambia, Smith 9594 (bish, gh, us). Namosi: Veinungga Creek, Home
829 (k); Mt. Naitarandamu, Gillespie 3247 (bish, uc) ; between Koromba-
sambasanga Range and Mt. Naitarandamu, Smith \479 (bish, gh, k, uc, us);

northern base of Korombasamibasanga Range, Smith 8635 (bish, gh, k, suva, uc,

us); track to M pi. Agr. 14536 (bish, suva). Naitasiri:

Rairaimatuku Plateau, between Mt. Tomanivi and Nasonggo, Smith 5784 (a,

bish, k, us) : V St. John 18315

(bish, us); Mendrausuthu Range, Fiji Dept. Agr. 15485 (bish, mass, suva);

Waimanu River, Fiji Dept. Agr. 665 (suva); Central Road, Tothill 362 (k),

MacDaniels 1148 (bish); vicinity of Tamavua, Yeoward, Feb. 22, 1897 (k),

Gillespie 2466 (bish, uc). Rewa: Mt. Korombamba, Gillespie 2384 (bish, uc,



1973] SMITH, PACIFIC ISLAND PLANTS, XXV 235

us). Kandavu: Mt. Mbuke Levu, Smith 225, 276 (both bish, gh, k, ny, uc,
us), Fiji Dept. Agr. 14931 (bish, suva); Lutumatavoro, Fiji Dept. Agr. 14921
(suva). Ovalau: U. S. Expl. Exped. (us 49388 holotype); summit of Mt.
Ndelaiovalau and adjacent ridge, Smith 7589 (bish, us); near summit of range
west of Levuka, Gillespie 4441 (bish holotype of T. cephalophorum; isotypes
at bish, k, ny, uc). Vanua Levu: Mathuata-Thakaundrove boundary: Crest
of Korotini Range, between Navitho Pass and Mt. Ndelaikoro. Smith 538 (bish,
gh, k, ny, uc, us). Thakaundrove: Mt. Mbatini, Smith 610 (bish, gh, k, ny,
uc, us); Navavau, Fiji Dept. Agr. 16048 (a, bish, mass, suva, uc). Taveuni:
Western slope between Somosomo and Wairiki, Smith 749 (bish, gh, k, ny, uc,
us); Mt. Manuka, east of Wairiki, Smith 8159 (bish, gh, us); valley between
Mt. Manuka and Mt. Koroturanga, Smith 8305 (bish, gh, k, uc, us). Fiji,

without further locality : Fiji Dept. Agr. 291 (suva).

Mez did not see the type of Ardisia capitata A. Gray, a unicate specimen.

His combination in Tapeinosperma is nomenclaturally correct and may be

adopted, but his 1902 description and the two specimens then cited (See-

mann 293, p. p. and Home 1076) are referable to a very different species,

T. ligulatum. This misinterpretation of Gray's type doubtless led Gillespie

to redescribe T. capitatum as T. cephalophorum, based on a specimen

from Ovalau in all respects similar to the Exploring Expedition holotype

from the same island. Gillespie's second taxon of this relationship, T.

punctatum, is typified by a Viti Levu specimen which he did not contrast

with either T. capitatum or T. cephalophorum. Compared with the holo-

types of these latter concepts, that of T. punctatum has the petioles com-

paratively slender and winged only distally rather than nearly to the

base, the leaf-blades copiously marked by plane (rather than pustulate)

glands, and the secondary nerves somewhat fewer. No consequential

floral differences are noted, the dimensions stated by Gillespie for T. punc-

tatum being inaccurately small. The abundant material of this complex

now at hand indicates that such differences are merely individual within

a strikingly distinct taxon.

In fact, T. capitatum is so well characterized by its congested inflo-

rescences, large bracts and flowers, and large fruits with a highly orna-

mented endocarp as to obviate comparison with its congeners in the

Fijian Region. Gillespie indicated, in annotating Tothill 362 (k), that:

"I really think this will have to be made a distinct genus, neither Tapeino-

sperma nor Ardisia:' One must note, however, that the large fruits and

remarkably ornamented endocarps of T. capitatum are suggested in

Hooker's two original New Caledonian species. A future student of the

family may find better alignments than I have suggested for Tapeino-

sperma and Discocalyx, but the present species at least seems appropriately

placed.

2. Tapeinosperma megaphyllum (Hemsl.) Mez in Pflanzenr. 9 (IV.

236) : 165. 1902; J. W. Parham, PI. Fiji Isl. 160. 1964.

. Home, A Year in Fiji, 257. 1881.
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. (Jan.) 1894; Oliver in Hook.

Tree or slender, simple-stemmed shrub 2-4 m. high, the bud-scales and
young parts copiously glandular with minutely stalked capitate glands;

branchlets very stout, 12-20 mm. in diameter toward apex, subterete,

brownish; leaves sometimes appearing subsessile but with stout petioles

10-15 mm. in diameter and 3-20 mm. long, these rugulose, semiterete,

rigidly angled; leaf-blades coriaceous, narrowly oblong, 55-90 cm. long,

12-20 cm. broad, narrowly cordate or narrowly rounded at base, rounded

or broadly and shallowly retuse at apex, cartilaginous-thickened at margin,

immersed-glandular or glandular-pustulate on both surfaces, the costa

stout, 5-10 mm. broad, flattened or broadly canaliculate above, very

prominent beneath, the principal secondary nerves 20-30 per side, bluntly

raised above and sharply so beneath, conspicuously anastomosing toward

margin, the veinlet-reticulation bluntly prominulous on both sides or

immersed above; inflorescences pyramidally bi- or tripinnately paniculate.

15-35 cm. long, 5-15 cm. broad, the peduncle stout, 4-13 cm. long, the

branches 7-10, ascending, many-flowered, the rachis, branches, and pedi-

cels with copious capitate, short-stalked or subsessile glands, sometimes

soon glabrate, the branch-subtending bracts oblong-lanceolate, 3-4 mm.
long, obtuse, glandular-ciliolate, copiously glandular without, the flower-

subtending bracts similar, 0.5-1.5 mm. long; pedicels stout, rugulose,

swollen distally, 3-10 mm. long at anthesis; flowers comparatively large,

the calyx cupuliform, chartaceous to subcoriaceous, 2-3 mm. long and 2-

4 mm. in apical diameter, minutely glandular-pilose without and soon

glabrate, the tube thick-carnose and rugulose, 0.8-1.5 mm. long, the

lobes carnose proximally, chartaceous distally, ovate, 1-1.8 X 1-5-2 mm.,

apiculate at apex, copiously glandular-punctate, glandular-ciliolate at

margin; corolla thick-carnose proximally, subglobose in bud, becoming

campanulate and subrotate, 5-6 mm. long, 8-10 mm. in apical diameter,

the tube 0.6-1.5 mm. long, the lobes inequilaterally elliptic, 4-5 mm. long,

3-4 mm. broad, subacute at apex, distally glandular-punctate; filaments

about 2 mm. long, the distal portions ligulate, subcarnose, 0.4-0.7 mm.
long, the anthers carnose, oblong-deltoid, 1.5-1.8 mm. long, 1-1.5 mm.
broad, dorsally immersed-glandular-punctate, obtusely apiculate at apex;

gynoecium 3-3.5 mm. long at anthesis, the ovary ovoid-conical or ellip-

soid, thick-walled, with immersed glands and externally with minute ses-

sile capitate glands, attenuate into a stout style 1.5-2.5 mm. long (to 3

Figures 29-31. Tapeinosperma megaphyllum: all from Smith 9232. 29,

flower, X 4; 30, two stamens attached to corolla, X 10; 31, gynoecium.with

three calyx-lobes, sectioned <

inosperma hornet: 32 and 33
flower, X 8; 33, flower with two calyx-lobes and two corolla-lobes removed,

10; 34, gynoecium, with sectioned ovary and placenta. X 20; 35, three stame

attached to corolla, X 10; 36, stamens, ventral (left) and dorsal views, X 2

Figures 37, 38. Tapetnosp* from Fiji Dept. Agr. 123h

37, three stamens, dorsal view, < 15: 38, three stamens, ventral view, X IS.
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mm. in young fruit), the stigma capitate, 0.3-0.4 mm. in diameter, the

placenta ovoid to clavate, with 3 or 4 ovules; fruits strongly rugulose in

drying, subglobose or obovoid-globose, 10-12 mm. in diameter, rounded

or obtuse at base, the pericarp 2.5-3 mm. thick, the mesocarp copiously

immersed-glandular, the endocarp about 0.5 mm. thick.

Type locality: In the original description, and also in the second de-

scription of the same year, two collections were cited: Home 429 and

Yeoward 1. Mez in 1902 cited only the first of these, but did not formally

designate it as the lectotype. The following facts are pertinent. The plate

in Hooker s Icones, by Mathilda Smith, is clearly a composite; the small

habit sketch with attached leaves is from Home, as is the overlying

inflorescence; the larger (divided) single leaf may be from Yeoward;

figures 1,2, and 3 (calyx, enclosed gynoecium, and single calyx-lobe)

are from Home; figures 4, 5, and 6 (fruit details) are from Yeoward.

Home 429 is represented by one sheet at Kew and two at the Gray Her-

barium, with attached leaves and old inflorescences; there are two Yeo-

ward sheets at Kew, one bearing a detached leaf and the other a partial

stem, inflorescence, and loose fruits. In view of these data I designate

as lectotype the Kew sheet of Home 429, which is in advanced flower;

the corolla and stamens were supposed by Hemsley to be lacking, but in

fact the lectotype does include a single corolla with stamens. Home 429,

from the island of Rambi, and the Yeoward specimen, from Viti Levu, are

cited below.

Distribution: Endemic to Fiji and apparently rare, thus far known
from three islands, occurring from near sea-level to 590 m. altitude, in

dense, shady forest. It has been noted as a tree or slender, simple-stemmed

shrub 2-4 m. high, with dark metallic green or purplish green leaves. The
inflorescence-branches and calyces are pinkish or rich pink; the corolla

varies from nearly white to rich pink, or is yellowish and pink-tinged;

and the anthers are pale yellow. Flowers have been obtained in March,

October. November, and December, but only the Yeoward collection,

made in October, bears mature fruits.

Local name: The name ndathea {dacea in Fijian orthography) was

provided by an informant of Yeoward (mentioned in a letter from him to

W. Morris, then Assistant Director of Kew) ; the probably correct orthog-

raphy would be ndasia, noted for other species of Tapeinosperma. Yeo-

ward 's informants also stated that the plant is sometimes a straight tree

100 feet high, which is certainly incorrect information.

Fiji. Viti Levu: Serua: Hills west of Waivunu Creek, between Ngaloa and

Korovou. Smith 9232 (bish, k, gh, uc, us). Namosi or Rewa: Queen's Road
between Wainamboro Creek and Wainandoi River, Vaughan 3339 (bm). Nai-

tasiri: Near road beyond Tamavua Village, Gillespie 2462 (bish, k, ny).
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Smith 6459 (a, k, us). Rambi: Home 429, March, 1878 (k lectotype; isolecto-

type at gh).

This apparently infrequent, but strikingly beautiful, component of the

undergrowth is readily distinguished from its Fijian congeners by its

comparatively huge leaf-blades, characteristically narrowly cordate at

base and borne on short, stout petioles, its extended inflorescences, and its

comparatively large flowers. Although the Yeoward locality is precisely

stated in his letter to Morris, it cannot be assigned definitely to a modern
Province. The Tamavua River arises in Naitasiri, then for a short time

forms part of the boundary between Naitasiri and Rewa, and finally in

its lower 1-2 miles enters the sea through Rewa. No forest of any de-

scription exists in that area at present.

Ardisia sp. n. Home, A Year in Fiji, 257. 1881.

Slender tree or shrub 2-9 m. high, the young parts copiously glandular-

puberulent with few- to several-celled hairs to 0.1 mm. long, the vegetative

parts early glabrate; branchlets stout, 3-10 mm. in diameter toward

apex, soon becoming subterete and grayish, often swollen at nodes, sparse-

ly verrucose-lenticellate; petioles variable, 1-5 mm. in diameter, (IS-)

20-70 mm. long, shallowly canaliculate and sometimes shortly and nar-

rowly winged distally, angled and semiterete proximally; leaf-blades thin-

coriaceous, elliptic- to lanceolate-oblong, (11-) 15-37 cm. long, (2.5-) 4-

15 cm. broad, narrowly subcordate or rounded or obtuse (or rarely acute)

at base and abruptly decurrent on the petiole, obtuse or narrowly rounded

at apex, thickened and narrowly recurved at margin, immersed-glandular

or glandular-pustulate on both surfaces, the costa stout, shallowly canalicu-

late or essentially flattened above, prominent beneath, the principal sec-

ondary nerves 10-25 per side, spreading, raised or plane on both sides

and sometimes inconspicuous, anastomosing toward margin, the veinlet-

reticulation copious, prominulous or immersed on both sides; inflorescences

sometimes borne on separate elongated branchlets, bipinnately paniculate,

3-20 cm. long, to 12 cm. broad, the peduncle 0.7-8 cm. long, the branches

4-15, spreading, 1-8 cm. long, many-flowered, the rachis, branches, and

pedicels copiously and subpersistently glandular-puberulent, the branch-

subtending bracts lanceolate, 1.5-2 mm. long, obtuse, dorsally puberulent,

ciliolate, the flower-subtending bracts similar but 0.5-1 mm. long; pedi-

cels slender and 1-4.5 mm. long at anthesis, becoming stout and rarely

to 10 mm. long in fruit; calyx cupuliform, proximally carnose, becoming

subcoriaceous in fruit, 1.5-2.5 mm. long and 2-4 mm. in apical diameter,

sparsely immersed-glandular, puberulent like the pedicel but eventually

subglabrate, the tube 0.5-1 mm. long, the lobes ovate-deltoid, 0.5-1.5 mm.
long, 0.8-1.5 mm. broad, slightly enlarging in fruit, acute at apex, scari-

ose or entire at margin, sparsely or copiously immersed-glandular, with

conspicuous, several-celled cilia 0.1-0.3 mm. long; corolla thin-carnose,
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campanulate or subrotate at anthesis, 2.5-3.5 mm. long, 3-5.5 mm. in

apical diameter, conspicuously glandular-punctate distally, the tube less

than 1 mm. long, the lobes oblong-elliptic or ovate, 1.8-2.5 mm. long,

1.3-2.8 mm. broad, rounded to subacute at apex; filaments 1-1.3 mm.

long, the distal portions deltoid-ligulate, 0.2-0.5 mm. long, the anthers del-

toid-oblong, 1-1.2 mm. long, 0.7-1 mm. broad, dorsally glandular-punc-

tate, obtuse or truncate at apex; gynoecium 2-2.5 mm. long at anthesis,

the ovary copiously sessile-capitate-glandular, tapering into a slenderly

cylindric style 0.6-1.2 mm. long, the stigma subpeltate, 0.3-0.6 mm. in

diameter, the placenta ovoid or clavate, with 2-4 distal ovules; fruits

rugulose in drying, at first broadly fusiform but becoming ellipsoid or

subglobose, 8-14 mm. in diameter, rounded or obtuse at base, the pericarp

1.5-2.5 mm. thick, the exocarp copiously glandular-punctate or -lineolate,

the endocarp 0.2-0.3 mm. thick.

Type locality: The only collection cited by Mez is Home 883 (gh,

k, Leningrad)
; the Kew sheet is herewith designated as the lectotype.

Home's field label indicates: "in woods near Vienuga, interior of Viti

Levu." This locality was discussed by Home (1881: 35, 37), but no such

village seems now to exist. The locality refers to Veinungga Creek, a

northern affluent of the Navua River which arises in Nandronga & Navosa

Province (as Mavavu Creek), takes the name Veinungga Creek as it

flows southward through Namosi Province, and in its final two or three

miles flows through Serua Province. From Home's discussion it is ap-

parent that the village "Vienuga" was on that portion of the creek in the

present Namosi Province.

Distribution: Endemic to Fiji, where it is a frequent component of the

undergrowth in the dense forest of central and southern Viti Levu; other-

wise it is known only from Ovalau and Vanua Mbalavu. Except for

the single collection from the last island, it occurs at altitudes of 100-1,150

m., often in deep shade, as a slender tree or simple-stemmed shrub 2-9 m.

high, the foliage and inflorescences often being borne on separate branches.

The inflorescence-branches, pedicels, and calyces are rich pink to purple;

the corolla is commonly pale pink, or pink proximally and white distally,

with yellowish or brownish glands; and the anthers are yellow. The fruit,

green when young, becomes red to scarlet with purple glands. This at-

tractive small plant may be found in flower or fruit at most times of the

year.

Local names: On Viti Levu the following names have been recorded:

sila, sila ni veikau, and mokoelu (in Mba); samaloa (in Serua); and

ndasia (in Tailevu).

Fiji. Viti Levu: Mba: Mt. Ndelaiyoo, west of Nandarivatu, Smith 5069 (a,

us) ; between Nandala and Nukunuku Creeks, between Nandariyatu and Lewa,

Smith 6208 (a, bish, k. us) ; vicinity of Nandarivatu, Gillespie 4164 (bish), 4365
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(bish. k, uc); Mt. Nanggaranambuluta, Tothill 361 (bish, k), Gillespie 3697
(bish). Smith 4770 (a); Nauwanga, near Nandarivatu. Degener 14560 (a, ny);
Mt. Matomba, Nandala. Degener 14437 (a, bish, k, ny) ; Mt. Tomanivi.
Smith 523S (a, bish, k, us), Fiji Dept. Agr. 12694 (Melville et al. 7082)
(K, suva). Nandronga & Navosa: Northern portion of Rairaimatuku Pla-

teau, between Nandrau and Rewasau, Smith 5606 (a, bish, k, us); vicinity

of Mbelo, near Vatukarasa, Tabualewa 15622 (a, bish, k), 15636 (a). Serua:
Upper Navua River, Fiji Dept. Agr. 15509 (bish, suva), 15516 (suva); Vuna-
mbua Creek, Nambukelevu. Fiji Dept. Agr. 14871 ibish. suva); east of Navua
River, near Nukusere, Smith 9139 (bish, gh, us) ; Nathengathenga, inland from
Namboutini, Fiji Dept. For. 462. p. p. (Damanu 111) (k, suva); Namboutini,
Fiji Dept. For. 205 (Bola 64) (suva), Bola 65 (k); west of Waivunu Creek, be-

tween Ngaloa and Korovou, Smith 9259 (us), 9307 (bish, gh, k, uc, us); north

of Ngaloa, in drainage of Waininggere Creek, Smith 9191 (bish, gh, us). Namo-
si: Duacia 1 (k)

; Veinungga Creek, July 1878, Home 883 (k lectotype; isotype

at gh); vicinity of Wainavindrau Creek, between Korombasambasanga Range
and Mt. Naitarandamu, Smith 8447, 8603 (both bish, gh, k, suva, uc, us);

vicinity of Namuamua, Gillespie 3253 (bish); track to Mt. Vakarongasiu, Fiji

Dept. Agr. 16107 (suva), 16114 (mass, suva). Naitasiri: Track from Wai-

mbua to Waimanu River, Fiji Dept. Agr. 15574 (suva) ; vicinity of Nasinu, Gil-

lespie 3482 (bish, uc). Tailevu: East of Wainimbuka River, in vicinity of

Ndakuivuna, Smith 7100 (us). Rewa: Wainamboro Creek, Fiji Dept. Agr.

5918 (suva); Mt. Korombamba, Gillespie 2250 (bish, vc), Fiji Dept. Agr.

16543 (bish, mass, suva). Ovalau: Hills southeast of valley of Mbureta River,

Smith 7463 (bish, gh, k, suva, uc, us). Vanua Mbalavu: Northern end of

island, on limestone, Bryan 577 (bish, suva).

Tapeinosperma hornei, one of the locally abundant species of the genus,

is characterized by its comparatively long petioles, ample leaf-blades that

are usually subcordate to obtuse at base and scarcely decurrent on the

petiole, and usually ample inflorescences with a subpersistent glandular

indument. It is perhaps less closely allied to T. megaphyllum than indi-

cated in my key, being more readily confused with T. grande, as noted

below in the discussion of that species.

A probably undescribed species of Tapeinosperma of the general al-

liance of T. hornei is represented by Fiji Dept. Agr. 15313 (bish, suva),

from the vicinity of Nasonggo. Naitasiri. Viti Levu. It differs from T.

hornei in its more ample inflorescences with longer pedicels and its sub-

stantially larger corollas, but the material is inadequate for a satisfactory

analysis. In having dorsifixed anthers, filaments notably ligulate distally,

and a markedly long style, this taxon is definitely referable to Tapeino-

sperma rather than to Discocalyx, in which it bears a superficial similarity

to D. amplijolia.

4. Tapeinosperma divaricatum (Gillespie) A. C. Sm., comb. nov.

Figures 3 7-41.

Discocalyx divaricata Gillespie in Bishop Mus. Bull. 74: 10. fig. 10. 1930;

J. W. Parham, PI. Fiji Isl. 156. fig. 59A. 1964.

Shrub or slender tree 1-4 m. high, sometimes subscandent or becoming
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a liana, the young parts copiously pilose with reddish, spreading, eglan-

dular, several- or many-celled hairs 0.2-0.5 mm. long, the indument often

persistent but sometimes evanescent on vegetative parts; branchlets

slender, 1.5-3 mm. in diameter toward apices, terete, cinereous; petioles

slender, 10-35 mm. long, shallowly canaliculate, semiterete proximally;

leaf-blades chartaceous, oblong to oblong-lanceolate, 4-14 cm. long, 1-

3.5 cm. broad, usually narrowly cordate to rounded at base but some-

times obtuse to subacute and short-decurrent on the petiole, gradually

narrowed to an acute or obtuse callose-tipped apex, entire or undulate-

crenate at margin (crenations about 2 per centimeter, each terminating a

veinlet), dispersed-glandular-pustulate on both sides, often conspicuously

pilose beneath but usually glabrate, the costa slender, plane or shallowly

canaliculate above, sharply elevated beneath, the principal secondary

nerves 7-15 per side, spreading, prominulous on both sides, inconspicu-

ously anastomosing toward margin, the veinlet-reticulation inconspicuous,

immersed to faintly prominulous on both sides; inflorescences subtended

by sometimes obvious bud-scales that are subfoliaceous but soon caducous,

pinnately paniculate, 2.5-5 cm. long, 1-4 cm. broad, the peduncle slender,

1-3 cm. long, the branches 3-6, short, spreading, each bearing 2-6 distal

flowers, the rachis, branches, and pedicels copiously and subpersistently

pilose with reddish, few-celled, glandular or eglandular hairs 0.05-0.2 mm.
long, the branch- and flower-subtending bracts linear, 1-2 mm. long, acute,

dorsally pilose and immersed-glandular, persistent to anthesis; pedicels

2-5 mm. long, becoming slightly thickened distally in fruit; flowers

5 (often 4-, rarely 3-)-merous, the calyx chartaceous, rotate at anthesis,

2.5-3.5 mm. in apical diameter, sparsely or copiously immersed-glandular,

pilose like the pedicel, the tube short, the lobes spreading at anthesis,

ovate-deltoid, 1-1.3 mm. long and broad, acute at apex, glandular-cilio-

late; corolla subcarnose proximally, submembranous distally, cupuliform-

subrotate, 3-4 mm. long, 4-6 mm. in apical diameter, sparsely glandular-

lineolate proximally and copiously glandular-punctate distally, the tube

0.5-1 mm. long, the lobes broadly elliptic, 2-3 mm. long, 1.3-2.5 mm.
broad, rounded at apex; filaments 1-1.2 mm. long, the distal portions

narrowly ligulate, 0.3-0.5 mm. long, the anthers ovoid-deltoid, 1-1.4 mm.
long, about 1 mm. broad, immersed-glandular-punctate dorsally and some-

times ventrally toward the truncate apex; gynoecium 2-2.5 mm. long at

anthesis, the ovary ellipsoid, sparsely immersed-glandular-punctate and

sometimes minutely glandular-puberulent, tapering into a slender style

0.8-1.2 mm. long, the stigma discoid, 0.4-0.5 mm. in diameter, the ovules

2-4; fruits strongly rugulose at maturity, broadly fusiform or ellipsoid,

7-12 X 6-9 mm., narrowed to an obtuse base, the pericarp 0.8-1.5 mm.
thick, the exocarp glandular, often lineolate proximally and punctate dis-

tally, the endocarp 0.3-0.5 mm. thick.
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Distribution: Endemic to Fiji and apparently to a limited upland
area of northern and western Viti Levu, where it occurs at altitudes of

750-1,100 m. as a comparatively infrequent component of the dense for-

est undergrowth. It has been noted as a shrub or slender tree 1-4 m. high,

sometimes with horizontal branches, and sometimes subscandent and be-

coming a liana. The inflorescence-branches, pedicels, and calyces are pink;

the corolla varies from pink to maroon or rich purple; and the fruit, at

first green with reddish glands, becomes bright red or scarlet. Flowers
have been noted from May to August, but fruits persist through much of

the year.

Fiji: Ym Levu: Mba: Mt. Evans Range, Greenwood 1162 (a, bish); eastern

slopes of Mt. Koroyanitu, Mt. Evans Range, Smith 4250 (a, bish, k, us); Mt.
Mbatilamu. Fiji Dept. Agr. 14809 (k, mass, suva); northern slopes of Mt. Na-
mendre, east of Mt. Koromba, Smith 4526 (a, bish, k, us) ; vicinity of Na-
ndarivatu, Tothill 203 (k), Parks 20534 (uc), 20592, July 1927 (bish holotype;

isotype at uc), Gillespie 3843 (bish, uc), Fiji Dept. Agr. 12384 (bish, suva),

0. & I. Degener 32049 (bish); Mt. Nanggaranambuluta (Lomalangi), Gilles-

pie 4069.1 (bish), Smith 4823 (a, bish, k, us); east of Nandala Creek, south

of Nandarivatu. Smith 6216 (a, k, us); Mt. Matomba, Nandala. Degener

14449 (a, ny). Nandronga & Navosa: Nausori Highlands, Fiji Dept. Agr.

The stamens of this species have the filaments narrowed and free dis-

tally, and the anthers are dorsifixed near the base; consequently it is re-

ferable to Tapeinosperma in the present context. Although superficially

very distinct, it is basically similar to T. hornei and distinguished from

that by its delicate facies, its small leaves and inflorescences, and its more

copious and persistent indument. Tapeinosperma divaricatum has a limited

distribution in northern and western Viti Levu, but even here certain

local tendencies are noted. In the Nandarivatu area the leaf-blades

are predominantly rounded to narrowly cordate, and the flowers seem al-

ways to be 5-merous; in the Mt. Evans and Mt. Koromba areas of western

Viti Levu the leaf-blades are obtuse to subacute at base, and the flowers

are often 4-merous, rarely 3-merous. This incipient differentiation is of

interest in view of the isolation of the western ranges of Viti Levu from

the central plateau.

5. Tapeinosperma ligulifolium A. C. Sm. in Jour. Arnold Arb. 33:

107. 1952; J. W. Parham, PI. Fiji Isl. 160. 1964. Figures 42-44.

Tapeinosperma capitatnm sensu Mez in Pflanzenr. 9(IV. 236): 165, quoad

descr. et spec. cit.. non sensu typi. 1902.

Shrub to 2 m. high, the young parts copiously but evanescently glan-

dular-puberulent, the vegetative parts glabrous; branchlets stout, 3-5 mm.
in diameter toward apex, terete, brownish near apex, cinereous below;
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leaves often appearing subsessile, the petioles stout, rugulose, 2-4 mm. in

diameter, 1-10 mm. long, semiterete or proximally subterete; leaf-blades

coriaceous, elongate-ligulate, 15-40 cm. long, 1-2.3 cm. broad, broadly or

narrowly obtuse or acute at base but scarcely decurrent or short-decur-

rent on the petiole, obtuse or narrowly rounded or shallowly retuse at apex,

entire and usually strongly revolute at margin, with immersed or incon-

spicuously pustulate glands on both surfaces, the costa strongly impressed

above, prominent beneath, the secondary nerves very numerous, 3-10
mm. apart, short, spreading, inconspicuously prominulous or immersed on

both sides, anastomosing within the margin, the veinlet-reticulation in-

conspicuously prominulous or immersed on both sides; inflorescences nar-

rowly paniculate or bi- or tripinnately paniculate, 4-12 cm. long, 2-6 cm.

broad, the peduncle slender, 2-5 cm. long, the branches 4-10, spreading,

to 3 cm. long, many-flowered, the rachis, branches, and pedicels sparsely

glandular-pilose with hairs scarcely 0.1 mm. long, the flower-subtending

bracts oblong-ligulate or oblanceolate, 0.5-1.5 mm. long, obtuse, dorsally

glandular; pedicels slender, 2-3 mm. long, thickening in fruit; calyx cu-

puliform-rotate, about 1 mm. long, 2.5-3 mm. in apical diameter, glandu-

lar-pilose like the pedicel and also inconspicuously immersed-glandular,

the tube short, the lobes lanceolate- or deltoid-ovate, 1-1.3 mm. long, 0.7-

1 mm. broad, subacute at apex, minutely glandular-ciliolate; corolla thin-

carnose, campanulate, eventually subrotate, 2.5-3 mm. long, 3-3.5 mm. in

apical diameter, conspicuously glandular-lineolate proximally and punctate

distally, the tube about 0.5 mm. long, the lobes ovate-suborbicular, about

2.5 mm. long and broad, rounded at apex; filaments 1-1.2 mm. long, the

free portions carnose and ligulate, 0.4-0.5 mm. long, the anthers oblong-

deltoid, 1.2-1.5 mm. long, dorsally obscurely glandular, subacute at apex;

gynoecium about 2 mm. long at anthesis, the ovary oblong-ellipsoid, mi-

nutely glandular-papillose, attenuate into a style 0.8-1 mm. long, the stig-

ma minutely subpeltate, the ovules 2-5 ; fruits irregularly rugulose in dry-

ing, subglobose, 7-8 mm. in diameter, the pericarp 1-1.5 mm. thick, the

mesocarp with immersed glands, the endocarp 0.2-0.3 mm. thick.

Type locality: Summit ridge of Mt. Numbuiloa, east of Lambasa,

Mathuata Province, Vanua Levu, Fiji; the type is Smith 6522.

Distribution: The available data are too scarce to permit recognition

of a distributional pattern, the species being known definitely only from

the type locality and from Naitasiri Province in southeastern Viti Levu.

The species has been found in the undergrowth of dense forest at altitudes

; 39-41. Tapeinosperma i
Smith 4823. 40 and <

merous flower, X 8. Figures 42-44. Tapeinosperma ligulijolium: all from Smith

6522. 42, flower, X 8; 43, two stamens, dc

ventral view, X 20. Figures 45-47. Tapein

Smith 7693, 47 from Smith 5379. 45, flow*
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of 200-590 m.; it is a shrub 1.5-2 m. high, with rich pink inflorescence-

branches, calyces, and corollas. The specimens from Mathuata were in

flower in November and December, and that from Naitasiri bore fruit in

August. The Seemann specimen, in flower, and the Home specimen, in

fruit, lack data.

Fiji. Viti Levu: Naitasiri: Tholo-i-suva, im Thurn 359, p. p. (k). Vanua
Levu: Mathuata: Mt. Numbuiloa, Nov. 6, 1947, Smith 6522 (a holotype;

fragment at us; photos at bish, k, us); same locality, Fiji Dept. Agr. 14625

(bish, suva). Fiji, without further locality: Seemann 293, p. p. (k), Home

This striking species, originally described from a unicate collection, is

so distinct in its narrow, ligulate leaf-blades as to obviate comparisons.

It is keyed with Tapeinosperma megaphyllum and T. hornet because of

the essentially abrupt, although very narrow, bases of its leaf-blades and

its subterete (although often negligible) petioles. It is readily distinguished

from T. grande by these foliar characters and also by its smaller flowers.

Seemann 293 is a mixture; because of the then current method of han-

dling collections, the sorting into taxa was done at the conclusion of a

trip, and apparently Seemann sorted the unicate Kew specimen cited

above into the material that later became the type material of T. grande.

Gray, in two 1862 references, commented on the resemblance in foliage

between his Ardisia capitata and Seemann 293, although it is a fairly re-

mote resemblance. Subsequently Mez correctly interpreted Ardisia grandis,

but his understanding of Ardisia capitata was incorrect, having been based

on the narrow-leaved specimen of Seemann 293 and on Home 1076. Al-

though Mez cited this narrow-leaved portion of Seemann 293 as from

Kandavu, there is no such indication on the sheet; it could have been

obtained from any of Seemann's localities, possibly from Mathuata.
Another, quite different mixture here occurs in im Thurn 359; the por-

tion cited above, dated August 1907, was apparently referred in sorting

to the material that later served as the type collection of Ixora bullata

Turrill (which had been collected at Tholo-i-suva on July 28, 1907). The
two taxa are remarkably similar in foliage at first glance, although en-

tirely unrelated taxonomically.

6. Tapeinosperma clavatum Mez in Pflanzenr. 9(IV. 236) : 164. 1902;

Gillespie in Bishop Mus. Bull. 74: 9. fig. 8. 1930; J. W. Parham, PI.

Fiji Isl. 158. 1964. Figures 45-47.

Slender tree or shrub to 10 m. high, the young parts sparsely and mi-

nutely ferruginous-furfuraceous-lepidote, the indument evanescent, the

vegetative parts glabrous; branchlets often swollen at nodes, variable, 1.5-

7 mm. in diameter toward apex, distally rugulose or subangled, soon

terete and grayish; petioles 7-20 mm. long, narrowly winged or coria-
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ceous-angled nearly to base or semiterete proximally, obscurely glandular-

lineolate; leaf-blades chartaceous or subcoriaceous, oblong-elliptic to obo-
vate- or elliptic-lanceolate, (6-) 8-20 cm. long, (2-) 3-7 cm. broad, at-

tenuate at base and long-decurrent on the petiole, obtuse or obtusely cus-

pidate and often inconspicuously refuse at apex, entire or undulate and
sharply recurved at margin, punctate or lineolate with immersed or pustu-

late glands on both sides, the costa stout, plane above, prominent beneath,

the principal secondary nerves 15-25 per side, spreading, sharply elevated

on both surfaces, conspicuously anastomosing toward margin, the veinlet-

reticulation copious, prominulous or plane on both surfaces; inflorescences

bi- or tripinnately paniculate, 4-17 cm. long, 3-10 cm. broad, the branches

3-12, subascending, 1-5 cm. long, many-flowered, the rachis, branches,

and pedicels at first copiously glandular-pilose with several-celled ferrugi-

nous hairs 0.1-0.2 mm. long, at length glabrate, the branch-subtending

bracts lanceolate or oblanceolate, 2-6 mm. long, obtuse, copiously glandu-

lar-punctate and dorsally glandular-pilose, the flower-subtending bracts

similar, 1-2 mm. long; pedicels stout, gradually swollen distally, 1-3 mm.
long at anthesis, sometimes accrescent to 5 mm. long and apically broad

in fruit; calyx clavate or narrowly cupuliform, thick-carnose at anthesis,

1.5-4 mm. long, 2.5-4 mm. in apical diameter, often glandular-pilose but

eventually glabrate, the tube greatly thickened, immersed-glandular-punc-

tate, the limb becoming subrotate and to 5 mm. in diameter in fruit, the

lobes broadly ovate, 0.8-1.5 mm. long, 1.5-2.3 mm. broad, rounded at

apex, copiously punctate, marginally scariose and conspicuously ciliolate;

corolla subglobose in bud, becoming campanulate, 2.5-3.5 mm. long, 4-

7 mm. in apical diameter, copiously immersed-punctate, the tube about

0.5 mm. long, the lobes asymmetrically thick-carnose and elliptic-obovate,

2-3 mm. long, 1.5-2.5 mm. broad, obtuse or rounded at apex; filaments

short, the free portions 0.2-0.3 mm. long, the anthers carnose, oblong-

deltoid, 0.7-1.5 mm. long, 0.5-1 mm. broad, truncate at apex; gynoecium

about 3 mm. long at anthesis, the ovary ellipsoid, glabrous, narrowed into

a style 0.6-1.6 mm. long, the stigma minutely peltate-capitate, the ovules

3 ; fruits obovoid, at length subglobose, 6-8 mm. in diameter at maturity,

obtuse at base, the pericarp 1-1.5 mm. thick, the exocarp copiously glan-

dular-punctate, the endocarp 0.3-0.5 mm. thick.

Type locality: Ovalau, in the mountains; of the two collections cited

by Mez, Home 52 and 180, the latter is somewhat the fuller, and the

Kew sheet of it is herewith designated the lectotype.

Distribution: Endemic to Fiji and thus far known from Viti Levu,

Kandavu, and Ovalau, where it occurs in dense forest or in the thickets

of crests and ridges at altitudes of 400-1.120 m. It has been noted as a

shrub or small, slender tree 1.5-10 m. high; the corolla is greenish or
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, Province ; ndasia in both

Fiji. Viti Levu: Mba: Mt. Koromba, Smith 4665 (a, bish, k, us); Savu-

ndamatau Creek, west of Nandarivatu, Webster & Hildreth 14243 (dav, mass)
;

Koro-0 Road, west of Nandarivatu, Fiji Dept. Agr. 13532 (bish, k, suva);

vicinity of Nandarivatu, Gillespie 4037 (bish, uc); Mt. Nanggaranarnbuluta

(Lomalangi), Gillespie 3699 (bish, uc); ridge between Mt. Nanggaranambuluta

and Mt. Namama, Smith 4981a (a, bish, k, us); valley of Nggaliwana Creek,

north of Navai, Smith 5379 (a, bish, k, ny, us). Nandronga & Navosa:

Ridge above Koronayalewa, Fiji Dept. Agr. 2481 (a, suva), 2482 (suva). Serua:

Track to Mt. Tikituru, Fiji Dept. Agr. 14484 (bish, suva). Namosi: Mt. Voma,

Gillespie 2674 (bish, uc), Fiji Dept. Agr. 1715 (suva), 11663 (suva). Nai-

tasiri: Northern portion of Rairaimatuku Plateau, between Mt. Tomanivi and

Nasonggo, Smith 5795 (a, bish, k, us), 6110 (a, bish, k, ny, us). Kandavu:
Mt. Mbuke Levu, Smith 220, 270 (both bish, gh, k, ny, uc, us). Ovalau:

Mt. Korotolutolu, west of Thawathi, Smith 8037 (bish, gh, k, us); Mt. Koro-

levu, west of Lovoni Valley, Smith 7532 (us); "tops of mountains," Home 52

(gh, k); mountains surroundin- I...\<.ni \ ill.-;. Jan. 1878, Home 180 (k lecto-

type; isolectotype at gh); Mt. Tana Lailai and adjacent ridge, Smith 7693

(bish, gh, k, suva, uc, us); inland from Levuka, Gillespie 4444 (bish), 4513

(bish, k, ny, uc, us). Fiji, without further locality: U. S. Expl. Exped. (us,

det. by A. Gray as Ardisia humilis), Fiji Dept. Agr. 1245 (suva), 3378 (bish,

This species and the remaining Tapeinospermata of the Fijian Region

are characterized by having their leaf-blades proximally attenuate and

long-decurrent on the petiole, which is often narrowly winged or angled

nearly to its base, in contrast to the preceding four species, which have

the leaf-blades more or less rounded at base and not decurrent or short-

decurrent on the petiole, which is terete or semiterete proximally. Ta-

peinosperma davatum and three related species have the calyx distinctly

cupuliform to clavate, the calyx-tube and upper part of the pedicel being

obviously swollen, although eventually the calyx-limb may become rotate.

The present species is especially distinctive in its conspicuous calyx-tube,

although its calyx-lobes and corollas are smaller than those of its two

closest relatives, and additionally its indument is comparatively close and

Slender tree to 10 m. high, the young parts copiously puberulent with

glandular hairs about 0.1 mm. long, the vegetative parts glabrous; branch-

lets stout, rugulose. becoming terete and cinereous, 4-8 mm. in diameter

toward apex; petioles stout, to 5 mm. in diameter, 7-20 mm. long, nar-

sharply angled nearly to base; leaf-blades

obovate-elliptic or oblanceolate, (8-) 12-

i cm. long, (3-) 4-8.5 cm. broad, attenuate at base and long-decurrent

i the petiole, obtuse or narrowly rounded at apex, entire and narrowly
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recurved at margin, copiously or sparsely immersed- or pustulate-glandular

on both surfaces, the costa stout, subplane above, prominent beneath, the

principal secondary nerves (12-) 15-25 per side, spreading, inconspicu-

ously prominulous on both surfaces, anastomosing toward margin, the vein-

let-reticulation subimmersed and often not apparent on either surface; in-

florescences pinnately or bipinnately pyramidal-paniculate, 3-12 cm. long,

2-6 cm. broad, the branches 5-10, to 3 cm. long, comparatively few-

flowered, the peduncle 1-5 cm. long, the rachis, branches, and pedicels

copiously puberulent or pilose with brownish, glandular, sometimes sev-

eral-celled hairs 0.05-4 mm. long, these parts and the calyx soon glabrate,

the branch-subtending bracts oblong or lanceolate-obovate, 3-4.5 mm.
long, obtuse, ciliolate, the flower-subtending bracts similar but less than

2 mm. long; pedicels stout, 1-4 mm. long, often accrescent to 5 mm. long

and 2 mm. in diameter in fruit; calyx broadly cupuliform, 3.5-4 mm. long,

4.5-6 mm. in diameter, the limb becoming rotate and to 8 mm. in diameter

in fruit, the lobes ovate, 2-3 mm. long, 2-4 mm. broad, cuspidate at apex,

sparsely immersed-glandular, conspicuously ciliolate with multicellular,

often obscurely glandular hairs 0.2-0.4 mm. long; corolla subglobose-cu-

puliform, at length subrotate, 3.5-5 mm. long, 4-5 mm. in apical diameter,

the tube obconical-cylindric, about 2 mm. long, the lobes asymmetrically

thick-carnose, ovate, 3-4 mm. long and broad, obtuse at apex, immersed-

glandular; filaments 1-1.5 mm. long, the free portions short, deltoid-

ligulate, the anthers deltoid-ovoid, 1.5-1.8 mm. long, about 1 mm. broad,

obtuse, immersed-glandular; gynoecium about 3 mm. long at anthesis, the

ovary conspicuously immersed-glandular, attenuate into a style 0.8-1.5

mm. long, the stigma peltate, 0.5-0.8 mm. in diameter, the ovules 3 or 4;

fruits broadly fusiform or subglobose-obovoid, to 12 mm. long and 9 mm.
broad, obtuse at base, the pericarp 1-1.5 mm. thick, the endocarp about

0.4 mm. thick.

Type locality: Hills east of Navua River, near Nukusere, Serua

Province, Viti Levu, Fiji; the type is Smith 9102, cited below.

Distribution: Endemic to Fiji and apparently infrequent on Viti Levu

and Kandavu, occurring from near sea-level to about 900 m. in dense for-

ests or on forested ridges. It has been noted as a tree, often slender, 4-10

m. high; the bracts and flower-buds are dull pink; the mature calyx and

corolla are pink; and the fruit is dull brown to purple. The few available

collections do not permit recognition of much seasonality.

Fiji. Viti Levu: Mba: Mt. Mbatilamu, Vunda, Fiji Dept. Agr. 14126 (bish,

mass, suva). Serua: Hills east of Navua River, near Nukusere. Oct. 29, 1953.

Smith 9102 (us 2192113 holotype; isotypes at bish, gh, k, suva, uc); Vatu-

tavathe, vicinity of Ngaloa, Degener 15176 (a, bish, k, ny, uc, us). Namosi:

Northern slopes of Korombasambasanga Range, in drainage of Wainavmdrau

Creek, Smith 8743 (bish, gh, k, suva, uc, us). Naitasiri (?): "Suva" (but

more likely north of Suva and hence in Naitasiri Province), Tothill 525 (k).
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From the related Tapeinosperma clavatum, T. amplijlorum differs in

its substantially larger flowers, especially as to the calyx- and corolla-

lobes, its more broadly cupuliform calyx-tube, and the somewhat more
abundant indument of its inflorescence-parts.

8. Tapeinosperma chloranthum A. C. Sm. in Jour. Arnold Arb. 33:

106. 1952; J. W. Parham, PI. Fiji Isl. 158. 1964. Figure 51.

Tree to 12 m. high, the young parts copiously furfuraceous with minute
irregular scales, these evanescent and the vegetative parts glabrous;

branchlets swollen at nodes, usually terete and cinereous, 2.5-5 mm. in

diameter toward apex; petioles robust, 8-15 mm. long, narrowly winged

distally, semiterete at base; leaf-blades chartaceous, narrowly oblong-el-

liptic, 10-20 cm. long, 3-7.5 cm. broad, attenuate at base and long-de-

current on the petiole, obtuse or narrowly rounded at apex, entire and
narrowly recurved at margin, inconspicuously pustulate- or immersed-

glandular with scattered, oval or lineolate glands, the costa stout, im-

mersed-glandular-lineolate, subplane above, prominent beneath, the prin-

cipal secondary nerves 18-22 per side, sharply raised or prominulous on

both surfaces, irregularly anastomosing toward margin, the veinlet-re-

ticulation copious, prominulous on both surfaces or plane beneath; inflo-

rescences bipinnately paniculate, at anthesis 5-12 cm. long and 4-6 cm.

broad, accrescent to 20 X 12 cm. in fruit, the branches 5-10, spreading,

many-flowered, the peduncle 1-4.5 cm. long, the rachis, branches, and

pedicels copiously tomentellous with brownish, multicellular, often irregu-

larly branching, eglandular hairs 0.2-0.4 mm. long, the branch-subtending

bracts oblong-lanceolate, about 4 mm. long, subacute, the flower-subtend-

ing bracts similar but 1.5-3 mm. long; pedicels stout, 1-6 mm. long, swollen

distally especially in fruit; flowers occasionally 6-merous, the calyx sub-

carnose, persistently tomentellous, broadly cupuliform, 3.5-4.5 mm. long,

about 5 mm. in apical diameter and accrescent to 7 mm. in fruit, immersed-

glandular, the limb at length rotate, the lobes ovate, 1.5-2.5 mm. long, 2-

2.5 mm. broad, subacute at apex; corolla thick-carnose, infundibular-ro-

tate, about 6 mm. long and in diameter (not seen fully mature), the tube

1-2 mm. long, the lobes ovate or oblong, 4-5 mm. long, 2-3 mm. broad,

obtuse at apex, immersed-glandular, dorsally sparsely pilose with hairs

FrcuREs 48-50. Tapeinosperma ampliflorum: 48 from Smith 9102, 49 and 50

from Tothill 525. 48, young flower, X 8; 49, two stamens attached to young

corolla, X 10; 50, gynoecium of young it c-lobes, sectioned

ovary, and placenta. X 10. Figure 51. Tapeinosperma chloranthum: flower,

from Smith 5820, X 8. Figures 52, 53. Tapeinosperma multiflorum: both from

0. & I. Degener 32103. 52, flower, X 8; 53, gynoecium, with two calyx-lobes,

X 15. Figure 54. Tapeinosperma green: two corolla-lobes

and two stamens removed, from Greenwood 944, X 8. Figure 55. Tapeino-

sperma scrobiculatum: flower, from Kajewski 313, X 8. Figure 56. Tapeino-

sperma kajewskii: flower, from Kajewski 822, X 5.



252 JOURNAL OF THE ARNOLD ARBORETUM [v

like those of the calyx; filaments with free portions about 0.4 mm.
the anthers deltoid-ovoid, about 1.2 mm. long, obtuse, dorsally

spicuously glandular ; ovary minutely pale-glandular-puberulent,

into a slender style about 1 mm. long, the stigma subpeltate, about 0.5

mm. in diameter, the ovules 3; fruits subglobose, 6-7 mm. in diameter,

the pericarp about 1 mm. thick, the exocarp copiously glandular-punctate,

the endocarp 0.2-0.3 mm. thick.

Type locality: Hills between Nggaliwana and Nandala Creeks,

south of Nauwanga, Mba Province, Viti Levu, Fiji; the type is Smith 5820,

cited below.

Distribution: Endemic to Fiji and thus far known only from a limited

montane area in the northern part of Viti Levu, occurring at altitudes of

700-1,050 m. in dense or secondary forest. It has been noted as a tree

7-12 m. high, with a trunk to 35 cm. in diameter; the corolla is dull

green with purplish glands; and the fruit is red at maturity. The most

mature flowers (but even these are not fully open) are those of the type,

collected in August, and fruits have been obtained in April and August.

Fiji. Vm Levu: Mba: Slopes of Mt. Nairosa. eastern flank of Mt. Evans
Range, Smith 4023 (a, bish, k, us); vicinity of Nandarivatu, Fiji Dept. Agr.

13100 (suva); between Nggaliwana and Nandala Creeks, south of Nauwanga,
Aug. 26, 1947, Smith 5820 (a holotype; isotypes at bish, k, us); Yavu. Nandala,

Fiji Dept. For. 1091 (Damanu 205) (a, k, suva); vicinity of Navai. O. & I.

Degener 32114 (bish).

Tapeinosperma chloranthum, for which a good range of specimens is

not yet at hand, seems amply differentiated from T. ampliflorum in the

eglandular and long persistent tomentum of its inflorescence-parts; its

corolla-lobes are proportionately longer than those of its ally and are dor-

sally pilose in a young state.

Discocalyx multiftora Gillespie in Bishop Mus. Bull. 74: 11. fig. 11. 1930; J.

W. Parham, PI. Fiji Isl. 156. 1964.

Discocalyx obtecta A. C. Sm. in Jour. Arnold Arb. 33: 108. 1952; J. W.
Parham, PI. Fiji Isl. 156. 1964.

Slender tree or shrub to 9 m. high, the young parts minutely furfuraceous

and also sparsely or copiously glandular-puberulent or pilose with several-

or many-celled hairs to 0.4 mm. long, the vegetative parts soon glabrate;

branchlets slender, swollen at nodes, terete, soon cinereous, 1-5 mm. in

diameter toward apex; petioles slender, 3-20 mm. long, narrowly winged

distally or nearly to base, semiterete at base; leaf-blades chartaceous or
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subcoriaceous, elliptic to obovate or oblanceolate, 5-13 cm. long, (1.5-)

2-5 cm. broad, attenuate at base and long-decurrent on the petiole, broad-

ly obtuse or narrowly rounded or obtusely cuspidate at apex, entire and
slightly recurved at margin, often copiously glandular-pustulate or im-

mersed glandular-lineolate on both surfaces, when young sometimes with

copious superficial glands or ferruginous-lepidote beneath, the costa stout,

flattened or slightly raised above, prominent beneath, the principal sec-

ondary nerves 8-18 per side, spreading, immersed to sharply elevated on

both surfaces, anastomosing toward margin, the veinlet-reticulation sub-

immersed or prominulous on both surfaces; inflorescences often scattered

toward ends of special slender peduncle-like branches to 1 8 cm. long, pin-

nately to tripinnately paniculate, 3-11 cm. long, 2-7 cm. broad, the

branches 3-12, spreading, many-flowered, the peduncle 1.5-4 cm. long,

the rachis, branches, and pedicels copiously puberulent with minutely

stalked capitate glands or pilose and furfuraceous like the young parts,

the branch-subtending bracts oblong- to obovate-lanceolate, 2-3.5 mm.
long, obtuse, the flower-subtending bracts similar but 1-2 mm. long;

pedicels 1-5 mm. long and slender at anthesis, often conspicuously en-

larged distally; flowers turbinate in bud, the calyx cupuliform or pyri-

form, 1.5-2.5 mm. long, 2-3.5 mm. in apical diameter, often copiously

immersed-glandular-punctate, the tube thick-carnose, obconical, the limb

at length subrotate, the lobes ovate or deltoid, 0.6-1.3 mm. long, 1-2.5

mm. broad, acute to obtuse at apex, ciliolate with several-celled hairs 0.2-

0.4 mm. long; corolla thick-carnose proximally, campanulate, becoming

subrotate, 2.5-4 mm. long, 3-5 mm. in apical diameter, the tube 0.5-1 mm.
long, the lobes inequilaterally oblong to elliptic, 2-3.5 mm. long, 1.5-2.5

mm. broad, obtuse to rounded at apex, immersed-glandular-punctate dis-

tally, rarely dorsally sparsely pilose; filaments with free portions 0.2-0.5

mm. long, the anthers oblong-deltoid, at anthesis 1-1.3 mm. long and

0.5-1 mm. broad, obtuse, dorsally sparsely immersed-glandular
;
gynoecium

at anthesis 1.5-2 mm. long, the ovary ellipsoid or subcorneal, immersed-

glandular-punctate and also with minutely stalked capitate glands, attenu-

ate into a slender style 0.6-1.5 mm. long, the stigma peltate-capitate, 0.4-

0.5 mm. in diameter, the ovules 2 or 3; fruits subglobose, 5-7 mm. in

diameter, the pericarp 1.5-2 mm. thick, the exocarp rugulose in drying,

copiously glandular-lineolate, the endocarp 0.2-0.3 mm. thick.

Type locality: Near summit of Mt. Naitarandamu, Namosi Province,

Viti Levu, Fiji; the type is Gillespie 5113. The type of Discocalyx ob-

tecta is Smith 6217, collected in hills east of Nandala Creek, about three

miles south of Nandarivatu, Mba Province, Viti Levu. Both types are

cited below.

Distribution: Endemic to Fiji and known only from northern and

central Viti Levu, with a single collection from Vanua Levu. The species

occurs at altitudes of 725-1,323 m. in dense, shady forest, or in the

thickets and mossy forest of high crests and ridges. It is reported as a
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slender tree or simple-stemmed shrub 1.5-9 m. high, with a trunk to 20
cm. in diameter; the flower-buds are green with reddish glands and brown
indument; the corolla is waxy-white with dark red glands; the anthers
are deep red dorsally; and the fruit is red or at length purplish. Flowers
have been collected between August and December, and mature fruits

in June and July.

Local names: The name sila has been noted in Mba Province, and
sendua in upper Naitasiri.

Fiji. Viti Levu: Mba: Mt. Evans Range, Greenwood 1149 (a, bish, k, uc,
us)

;
Mt. Ndelainathovu, west of Nandarivatu, Smith 4921 (a, bish, k, us)

;

Koroua Road, Nandarivatu, Fiji Dept. Agr. 13037 (bish, k, suva); Mt. Na-
nggaranambuluta (Lomalangi), Gillespie 3788 (bish), 3791 (bish, uc), O. & I.

Degener 32103 (bish, ny); east of Nandala Creek, Sept. 25, 1947, Smith 6217
(a holotype of Discocalyx obtecta; isotypes at bish, k, us); track to Navai
Fiji Dept. Agr. 14452 (bish, mass, suva) ; .between Nggaliwana and Tumbei-
ndreketi Creeks, east of Navai, Smith 6007 (a, bish, k, ny, us) ; upper western
slopes of Mt. Tomanivi, Smith 5207 (a, bish, k, us); summit of Mt. Tomanivi,
Smith 5912 (a, bish, k, ny, us). Namosi: Near summit of Mt. Naitarandamu,
Gillespie 3296 (bish, k), Sept. 28, 1927, Gillespie 5113 (bish holotype; isotype
at uc). Naitasiri: Wainisavulevu-Numbulolo divide, Taunaisali, St. John 18323
(bish, us). Vanua Levu: Thakaundrove : Summit of Mt. Mbatini, Smith
709 (bish, gh, k, ny, uc, us).

The two concepts here combined, both originally described in Discocalyx,
seemed distinct on the basis of the types and the few other collections
available at the time of the description of D. obtecta. Discocalyx multi-
flora has leaf-blades with the secondary nerves sharply elevated and the
veinlets prominulous on both surfaces; its inflorescences have the rachis,
pedicels, and calyces minutely furfuraceous or puberulent with short-
stalked capitate glands. In contrast, D. obtecta has its secondary nerves
and veinlets immersed or only slightly elevated; its inflorescence-indument
consists of several- or many-celled hairs 0.2-0.4 mm. long, which are
either gland-tipped or not. It is now apparent, however, that variation
in the leaf-texture and in the consequent prominence of venation is too
haphazard to be taxonomically useful; the heavier indument, also, seems
characteristic of younger inflorescences and variable in its persistence.
Consequently the two previously recognized taxa are here combined under
the older epithet.

Although the essential characters pertaining to the calyx-tube, the style,
and the anther-attachment dictate the place of the present taxon in Ta-
peinosperma, it may readily be confused with Discocalyx fusca and the
immediate relatives of that species. Its actual relationship is with the
group of T. clavatum, from which it is distinguished by its comparatively
small leaves and flowers. The calyx- and corolla-lobes are much smaller
than those of T. ampliflorum and T. chloranthum; T. clavatum itself has
flower-parts not much larger than those of T. multiflorum, but its calyx-
tube is proportionately narrower and its inflorescence-indument is usually
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10. Tapeinosperma grande (Seem.) Mez in Pflanzenr. 9(IV. 236):

164. 1902; J. W. Parham, PI. Fiji Isl. 159. fig. 60. 1964.

1862; A. Gray in Proc. Amer. Acad. Arts 5: 331, nomen. 1862, in Bon-

plandia 10: 37, nomen. 1862; Seem. Fl. Vit. 150. pi. 29. 1866; Home, A
Year in Fiji, 257. 1881.

Slender tree or shrub to 6 m. high, the young parts copiously puberulent

with minute glandular hairs not more than 0.1 mm. long, the vegetative

parts soon glabrate; branchlets rugulose, stout, 6-10 mm, in diameter

toward apex, distally angled, soon terete and cinereous; petioles stout,

4-7 mm. in diameter, (5-) 15-70 mm. long, narrowly canaliculate and

coriaceous-winged distally, angled nearly to base and there semiterete;

leaf-blades subcoriaceous, oblong-lanceolate, 30-55 cm. long, 4-12 cm.

broad, attenuate at base and long-decurrent on the petiole, narrowly

rounded or broadly obtuse at apex, entire and cartilaginous and often

narrowly recurved at margin, glandular-pustulate on both surfaces but

often obscurely so, the costa stout, plane or broadly and shallowly canalic-

ulate above, prominent beneath, the principal secondary nerves 25-35

per side, sharply elevated on both surfaces, copiously anastomosing to-

ward margin, the proximal ones ascending, the others spreading, the vein-

let-reticulation copious, prominulous on both surfaces or subimmersed

beneath; inflorescences pinnately or bipinnately paniculate, 3-11 cm. long,

3-6 cm. broad, the branches 5-10, spreading, many-flowered, the peduncle

1.5-6 cm. long, the rachis, branches, and pedicels copiously glandular-

puberulent like the young parts, eventually glabrate, the branch-subtend-

ing bracts lanceolate, 1.5-2 mm. long, obtuse, sparsely glandular-pu-

berulent without, the flower-subtending bracts similar but 0.7-1.5 mm.

long; pedicels 1-5 mm. long, becoming stouter but not elongating in

fruit; flowers apparently sometimes 6- or 7-merous, the calyx subrotate

at anthesis, carnose proximally, 3-4.5 mm. in apical diameter at apex

(to 5 mm. in fruit), glandular-puberulent like the pedicel, the tube short,

the lobes 5-7, ovate-deltoid, at anthesis 1-1.5 X 1-2 mm., slightly ac-

crescent to 2 X 2.5 mm. and often reflexed in fruit, obtuse to subacute

at apex, copiously glandular-ciliolate; corolla carnose, campanulate, be-

coming subrotate, 4.5-5 mm. long, 4-7 mm. in apical diameter, copiously

immersed-glandular-punctate distally, the tube 1—1-5 mm. long, the lobes

ovate, 3-3.5 mm. long, 2-2.5 mm. broad, subacute at apex; filaments

with free portions subcarnose, 0.3-0.5 mm. long, the anthers carnose, ob-

long-deltoid, about 2 mm. long and 1 mm. broad, obtuse; ovary tapering

to a slender style about 1.5 mm. long, the stigma subcapitate; fruits

coarsely rugulose in drying, ellipsoid-fusiform, becoming subglobose, at

maturity about 11 mm. in diameter, broadly obtuse or rounded at base,

the mature pericarp 1-3 mm. thick, the exocarp copiously or inconspicuous-

ly glandular-punctate or -lineolate, the endocarp 0.2-0.5 mm. thick.

Type locality: Ardisia grandis was mentioned in casual lists several
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times prior to Seemann's valid publication of it in 1866; at that time he
mentioned the only cited specimen, Seemann 293, as from Ovalau. How-
ever, the holotype at Kew bears his field label indicating: "Kandavu.
Leaves leathery. Shrub." The available isotypes are without data. It is

possible that the other portion of Seemann 293, discussed above under T.
ligulifolium, came from Ovalau, but that is not indicated on the specimen.
It seems advisable to follow Mez in considering Kandavu as the type lo-

cality of the present species. An account of Seemann's visits to Kandavu
in August and September, 1860, is of interest (Seemann, 1862- 137-145
211-218).

Distribution: Endemic to Fiji and thus far known sparingly from
four of the high islands, occurring from near sea-level to an altitude of
about 850 m., as a slender tree or simple-stemmed shrub 2-6 m. high. The
only satisfactorily mature flowers are those of the type collection, but
mature fruits, which are red, have been obtained in various seasons.

Local names : The name kaikaro was noted from Nandronga & Navosa
Province, and ndasia from Naitasiri.

Fiji. Viti Levu: Nandronga & Navosa: Mbelo, near Vatukarasa, Tabualewa
13033 (a, bish, k, ny, uc, us). Naitasiri: Vasila, Waindina. Fiji Dept. Agr.
660 (suva); past Tamavua Village, Gillespie 2024 (bish). Kandavu: Seemann
293, p. p., Aug. or Sept. 1860 (k holotype; isotypes at bm, gh), Fiji Dept. Agr.
11951 (Dept. For. 31, Watkins 700) (mass, suva); hills above Namalata and
Ngaloa Bays, Smith 163 (bish, gh, k, ny, uc, us); Naikorokoro, Fiji Dept.
For. (Damanu 50) (suva). Ngau: Slopes of Mt. Ndelaitho, on northern spur,
toward Navukailangi, Smith 7880 (us). Vanua Levu: Thakaundrove : Eastern
drainage of Yanawai River, Degener & Ordonez 14095, p. p. (bish, k; this

number = Ixora sp. at a. uc. us); Vunk Dept. Agr. 15393
(suva); Mt. Mariko, Smith 446 (bish, k, ny).

The remaining species of Tapeinosperma in the Fijian Region have the
calyx subrotate from a very short and inconspicuous tube, which is

scarcely cupuliform and certainly not turbinate or clavate, in which re-

spect they suggest Discocalyx; however, their stamens are clearly those
of Tapeinosperma. The present species is very distinct in its large, narrow
leaf-blades and robust petioles, but it may be confused with T. hornei;
among the specimens referred to the latter are a few that incline toward
T. grande in their leaf-proportions and narrowed bases. The following
comparison should adequately separate these species:

Leaf-blades oblong-lanceolate, 30-55 X 4-12 cm., 5-7 times longer than broad,
attenuate at base and long-decurrent on the petiole, the principal secondary
nerves 25-35 per side; corolla 4.5-5 mm. long, the lobes 3-3.5 mm. long;
anthers about 2 mm. long t. grande.

Leaf-blades prevailingly oblong-elliptic and 15-37 X 4-15 cm., usually 3-4 times
longer than broad, usually subcordate to obtuse (rarely acute) at base and
abruptly decurrent on the petiole, the principal secondary nerves 10-25
per side; corolla 2.5-3.5 mm. long, the lobes 1.8-2.5 mm. long; anthers
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Ardisia sp. n. Home, A Year in Fiji, 257. 1881.

Shrub to 3 m. high, the young parts copiously glandular-puberulent,

the vegetative parts glabrous; branchlets rugulose, stout, 5-6 mm. in di-

ameter toward apex, distally angled, soon terete and brownish to cinereous;

petioles stout, 15-20 mm. long, narrowly winged distally, semiterete prox-

imally; leaf-blades subcoriaceous, oblong-lanceolate, 20-25 cm. long, 4-

5.5 cm. broad, attenuate at base and long-decurrent on the petiole, obtuse

or narrowly rounded at apex, entire, slightly thickened, and narrowly re-

curved at margin, sparsely glandular-pustulate on both surfaces, the costa

stout, flattened above, prominent beneath, the principal secondary nerves

20-25 per side, sharply elevated on both surfaces, copiously anastomosing

toward margin, the proximal ones ascending, the distal ones spreading, the

veinlet-reticulation copious, prominulous or immersed on both surfaces;

inflorescences narrowly pinnately paniculate, in fruit 12-13 cm. long and

3-5 cm. broad, the branches 5-8, spreading, apparently comparatively

few-flowered, the peduncle 4-6 cm. long, the rachis, branches, and pedicels

with minute sessile capitate glands; pedicels in fruit stout, terete, 4-6

mm. long; flowers not seen; fruiting calyx chartaceous or thin-coriaceous,

rotate, 7-10 mm. in apical diameter, glandular without like the pedicel,

the tube short, flattened, the lobes 5 or 6, strongly reflexed, oblong-ligulate,

3.5-6 mm. long, 1.5-2 mm. broad, obtuse at apex, undulate and copiously

glandular-ciliolate at margin; fruits strongly rugulose in drying, sub-

globose, 8-10 mm. in diameter, immersed-glandular-punctate.

Type locality: Home's locality, "Babuca," is discussed in his book

(1881: 45, 46), and is utilized for the specific epithet by Mez. No such

village seems still in existence, but Home's description clearly refers to

the area drained by Namboumbutho Creek, a tributary of the Wailoa

River, which flows into the Wainimala, a principal tributary of the Rewa.

The modern village of Nanggelewai is at the junction of Namboumbutho

Creek and the Wailoa River, essentially on the boundary of Naitasiri

and Nandronga & Navosa Provinces, and from Home's comments this

village may indeed be his "Babuca." The type is Home 946.

Distribution: Known only from the unicate type collection, which

Home's field label indicates as a "shrub 10 feet or so." His specimen,

collected in August, bears three leaves and good fruiting inflorescences

with adequate calyces but with only two remaining fruits.

Fiji. Viti Levu: Naitasiri (or possibly Nandronga & Navosa): Mountains

near Namboumbutho Creek, Aug. 1878, Home 946 (k holotype).

Although T. babucense is obviously an inadequately known taxon, it

is clearly related to T. grande, from which it must be maintained as dis-

tinct on the basis of its large calyces with elongate, oblong-ligulate, strong-
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ly reflexed lobes; the corresponding fruiting calyx-lobes of T. grande do

not exceed 2 X 2.5 mm. Additionally, T. babucense has a less robust fa-

des and smaller leaves. Apparently no collectors have visited the precise

area of Viti Levu where Home obtained this plant, but several have been

within ten miles of the locality without turning up his striking species.

12. Tapeinosperma greenwoodii A. C. Sm. in Jour. Arnold Arb. 26:

103. 1945; J. W. Parham, PI. Fiji Id. 160. 1964. Figure 54.

Tree to 10 m. high, the young parts minutely glandular-puberulent,

the vegetative parts soon glabrate; branchlets rugulose, stout, 3-6 mm.
in diameter toward apex, subterete, cinereous; petioles stout, 5-10 mm.
long, coriaceous-winged distally, angled to the semiterete base; leaf-

blades chartaceous, elliptic-oblong or obovate, 10-21 cm. long, 4-8 cm.

broad, gradually narrowed proximally and decurrent on the petiole, ob-

tuse or obtusely cuspidate at apex, often undulate and slightly recurved

at margin, glandular-pustulate on both surfaces, the glands at length im-

mersed, the costa slightly canaliculate or plane above, prominent beneath,

the principal secondary nerves 15-25, spreading, straight, strongly prom-

inulous on both surfaces or subplane beneath, anastomosing toward mar-

gin, the veinlet-reticulation intricate, slightly prominulous or subplane on

both surfaces; inflorescences tri- or quadripinnately paniculate. 10-20

cm. long, 6-14 cm. broad, the branches 8-12, spreading, 3-10 cm. long,

many-flowered, the peduncle slender, 2.5-6 cm. long, the rachis. branches,

and pedicels densely glandular-puberulent with 1- several-celled hairs 0.1-

0.2 mm. long, the branch-subtending bracts deltoid-oblong, about 1.5 mm.
long, subacute, puberulent on both sides, ciliolate, the flower-subtending

bracts similar but 0.5-1 mm. long; pedicels terete, slender. 1-2.5 mm.
long, sometimes to 4 mm. long in fruit; calyx rotate at anthesis or with

the short tube rounded at base, 2-2.5 mm. in apical diameter, slightly

accrescent to 3 or 4 mm. in fruit, sparsely glandular-puberulent without,

the lobes broadly ovate, at anthesis 0.8-1 X 1-1.3 mm., slightly accres-

cent in fruit, rounded or obtuse at apex, epunctate, minutely or obviously

glandular-ciliolate; corolla carnose, campanulate-subrotate. 3-4 mm. long

and 5-7 mm. in apical diameter at anthesis, the tube less than 1 mm. long,

the lobes spreading at anthesis, asymmetrically ovate, 3-3.5 mm. long,

2-2.5 mm. broad, sparsely glandular-lineolate proximally and minutely

punctate distally; filaments about 1.5 mm. long, the free portions ligulate,

about 0.5 mm. long, the anthers elongate-deltoid, 1-1.2 mm. long, 0.7-

0.9 mm. broad, obtuse, dorsally inconspicuously glandular; gynoecium
about 2 mm. long at anthesis, the ovary minutely glandular-pustulate, at-

tenuate into a slender style 0.8-1.2 mm. long, the stigma minutely and
obliquely subpeltate, the ovules 2; fruits subglobose, 6-7 mm. in di-

ameter, the pericarp 0.8-1 mm. thick, the mesocarp copiously glandular-

lineolate, the endocarp about 0.2 mm. thick.

Type locality: Mt. Evans Range, Mba Province. Viti Levu, Fiji: the
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type is Greenwood 944, collected in 1942. Two years later Greenwood
obtained additional material from the same tree; these specimens are

not strictly isotypes, although in fact they are better than the holotype in

bearing more mature flowers. According to Art. 7 (Int. Code Bot. No-
mencl.), isotypes are parts of a single gathering made by a collector at

Distribution: Endemic to Fiji and thus far known sparingly from
the montane area of northwestern Viti Levu, occurring in dense, low for-

est at altitudes of 880-1,050 m. The available specimens are from trees

3-10 m. high, with ample, dependent inflorescences; the corolla is pure

white and the fruit is green, but doubtless becomes red at full maturity.

The only flowering material is that of Greenwood, obtained in September

and October; the other specimens, in fruit, were collected in January
and May.

Fiji. Viti Levu: Mba : Mt. Evans Range, Oct. 25, 1942, Greenwood 944 (a

holotype; isotypes at bish, k, ny), from same tree on Sept. 24, 1944, Green-

wood 944 (a, uc. us): eastern slopes of Mt. Koroyanitu. Mt. Evans Range.

Smith 4133 (a, bish, k, us); Mt. Mbatilamu, Vunda, Fiji Dept. Agr. 14120

Although its flowers are very similar to those of T. grande, the present

species is readily distinguished by its more delicate leaves with shorter

petioles and much smaller, proportionately broader blades, and by its

more ample and finely divided inflorescences. Tapeinosperma greenwoodii,

as noted in my original protologue, is more likely to invite comparison

with T. clavatum and its immediate allies, which it more resembles in fo-

liage. However, it lacks the clavate or cupuliform calyx-tube and distally

swollen pedicels of those species, and it is further separated from each of

them in details of indument and floral parts.

13. Tapeinosperma scrobiculatum (Seem.) Mez in Pflanzenr. 9 (IV.

236): 169. quoad basionymum, excl. descr. et spec. cit. 1902;

Guillaumin in Bull. Soc. Bot. France 74: 700. 1927.

i in Jour. Arnold Arb. 13: 13. 1932.

Shrub or tree, reported to attain a height of 30 m., the young parts ob-

scurely glandular-puberulent, the indument evanescent, the vegetative

parts glabrous; branchlets robust, 3-7 mm. in diameter toward apex, dis-

tally rugulose or irregularly scrobiculate and angled, becoming terete,

brownish; petioles stout, 8-12 mm. long, narrowly coriaceous-winged dis-

tally, semiterete proximally; leaf-blades chartaceous or subcoriaceous, ob-

lanceolate, 12-30 cm. long, 3.5-8 cm. broad, attenuate at base and long-

decurrent on the petiole, broadly obtuse or narrowly rounded at apex, en-

tire and narrowly recurved at margin, copiously glandular-pustulate on

both surfaces or less obviously so beneath, the costa stout, shallowly or
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conspicuously canaliculate above, prominent beneath, the principal sec-

ondary nerves 16-25 per side, prominulous on both surfaces, copiously

anastomosing toward margin, the proximal ones ascending, the distal ones

spreading, the veinlet-reticulation copious, prominulous or plane on both

surfaces; inflorescences glabrous throughout (except for calycine cilia),

laxly pinnately paniculate, 6-1 S cm. long, 5-10 cm. broad, the branches

4-8, to 5 cm. long, each with 4-7 flowers, the peduncle slender, 3-6 cm.

long; pedicels slender at anthesis, 3-10 mm. long, obscurely glandular-

pustulate, becoming stout and strongly rugulose in fruit; calyx charta-

ceous and rotate at anthesis, 3-3.5 mm. in apical diameter, slightly ac-

crescent in fruit to 5 mm., copiously glandular-punctate, the tube short,

about 0.5 mm. long, the lobes broadly ovate, 1-1.5 mm. long, 1.4-1.8 mm.
broad, subacute at apex, copiously glandular-ciliolate: corolla thin-carnose,

at first subglobose but becoming subrotate, 3.5-4.5 mm. long at anthesis,

the tube scarcely 0.5 mm. long, the lobes elliptic, 3-4 mm. long, 2.5-3 mm.
broad, subacute at apex, proximally glandular-lineolate and distally punc-

tate, subentire or minutely erosulous; filaments less than 1 mm. long, the

free portions ligulate, about 0.3 mm. long, the anthers ovoid-deltoid,

about 1.5 mm. long, 0.8-1.3 mm. broad, subacute or obtuse, dorsally in-

conspicuously punctate; gynoecium 2-2.5 mm. long at anthesis, the ovary

oblong-ovoid, subulate into a slender style 1-1.5 mm. long, the stigma

minutely capitate, the ovules 2; fruits subglobose, 10-15 mm. in diameter,

the pericarp about 1.5 mm. thick, the exocarp glandular-lineolate, the

endocarp 0.3-0.5 mm. thick.

Type locality: Seemann's description is clear and adequate; in in-

troducing it he states that his new species was discovered by M'Gillivray

on Capt. Denham's expedition, and he cites M'Gillivray (bm, from Anei-

tyum) and Vkillard 397 (from New Caledonia). From the protologue

it would seem evident that the M'Gillivray specimen was the principal

basis of the description and it is herewith designated the lectotype. In

1902 Mez made the appropriate combination in Tapeinosperma, describing

and citing only one New Caledonian collection, Vieillard 353, which clearly

cannot be taken as the lectotype because it was not a specimen studied by
Seemann. In Guillaumin's 1927 mention he merely cited the M'Gillivray

specimen from Aneityum without comment. This cannot be taken as lec-

totypification. although it suggests that at the time Guillaumin thought

the species a New Hebridean endemic. In describing two new species of

Tapeinosperma in 1932, Guillaumin did not mention Seemann's species,

although his T. netor clearly represents the same concept. In describing

the latter, Guillaumin cited Kajewski 313 (in flower, from Eromanga)
and 768 (in fruit, from Aneityum) without indicating a type. Even
though the taxon is herewith reduced to synonymy, I designate the Arnold

Arboretum sheet of the former, flowering collection as the lectotype.

The occurrence of T. scrobiculatum in New Caledonia is very dubious,

although I have not seen Vieillard 397; the same collector's no. 353 (a,

gh) differs from the New Hebridean taxon in its inconspicuously punctate
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leaf-blades, more complex inflorescences with shorter pedicels, eciliolate

calyx-lobes, lack of glandular punctations in the floral parts, and longer

corolla-tube.

Distribution: Presumably endemic to the New Hebrides, and known
with certainty only from Eromanga and Aneityum in dense forest at alti-

tudes of 200-400 m. It is probably a shrub or tree to 6 m. high, although

Kajewski 313 indicates it as a tree to 30 m. (this size is so at variance

with other species of the genus as to be questionable). The corolla is

pink, and the fruit red at maturity. The only definite dates indicate

flowers in May and fruits in December and February.

Local name: Net-or was recorded by Kajewski from Eromanga and

is the basis of his specific epithet.

New Hebrides. Eromanga: About 6 miles inland from Dillon Bay, May 28,

1928, Kajewski 313 (a lectotype of T. netor; isolectotypes at k, ny, p); south-

eastern part of island, Schmid 3259 (p). Aneityum: M'Gillivray (bm lectotype)

;

Anelgauhat Bay, Kajewski 768 (a, bish, k, ny, p, us).

The relationship of T. scrobiculatum is apparently with the Fijian T.

greenwoodii, which it resembles in foliage and in basic floral characters,

but from which it differs in its more simply branched and glabrous in-

florescences, longer pedicels, slightly larger calyces, and larger fruits. In

Mez's treatment this New Hebridean taxon would also more closely

approximate the Fijian than the New Caledonian species, the latter with

one exception being keyed as having eciliolate calyx-lobes.

14. Tapeinosperma kajewskii Guillai

12. 1932.

Presumably a shrub or small tree, the young parts copiously puberulent

with minute, brownish, glandular-swollen, evanescent hairs about 0.1 mm.

long, the vegetative parts early glabrate; branchlets 2-4 mm. in diameter

toward apex, at first angular, becoming terete and brownish: leaves ses-

sile, leaving conspicuous scars; leaf-blades subcoriaceous, obovate to lan-

ceolate-obovate, 8-15 cm. long, 2.5-5 cm. broad, long-attenuate proximally.

at the actual base flattened above and rounded beneath, broadly obtuse at

apex, entire and slightly thickened at margin, copiously punctate above

with slightly raised glands, these less obvious beneath, the costa stout,

flattened or faintly canaliculate above, prominent beneath, the principal

secondary nerves 15-20 per side, inconspicuously raised on both surfaces,

copiously anastomosing toward margin, the basal ones ascending, the

others spreading, the veinlet-reticulation copious, prominulous on both

surfaces or plane above: inflorescences in axils of caducous and sometimes

subfoliaceous bracts, simply racemose or narrowly paniculate. 1-7 cm.

long, composed of a conspicuous peduncle 0.6-5.5 cm. long with 2 or 3

subapical flowers or with 2 or 3 short, lateral, distal branches, the flowers
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few, the peduncle and branches immersed-glandular-lineolate and minutely

glandular-puberulent, soon glabrate, the branch-subtending bracts lan-

ceolate, about 4 mm. long, attenuate distally, glandular-punctate and

ciliolate, the flower-subtending bracts similar but 1.5-2 mm. long: pedi-

cels 2-5 mm. long, minutely glandular-pustulate; calyx subrotate at an-

thesis, 3-4.5 mm. in apical diameter, slightly accrescent to 5 mm. in fruit,

the tube about 1 mm. long, the lobes oblong-deltoid, 1-1.5 mm. long,

0.8-1.5 mm. broad, obtuse at apex, copiously immersed-glandular except

toward margin, conspicuously glandular-ciliolate; corolla thin-carnose,

campanulate-subrotate, 3-4.5 mm. long, (4-) 6-9 mm. in apical diameter,

copiously glandular-lineolate proximally and -punctate distally. the tube

1-1.2 mm. long, the lobes spreading at an thesis, broadly ovate-oblong or

elliptic, (2.5-) 3-4 mm. long, (2-) 2.5-3.3 mm. broad, rounded at apex,

scariose and subentire at margin, with a faint midrib and 3 or 4 pairs of

arcuate lateral nerves; filaments about 1.1 mm. long, the free portions

ligulate, about 0.3 mm. long, the anthers ovoid-deltoid, 1.8-2 mm. long,

about 1 mm. broad, truncate at apex, sparsely glandular-punctate dor-

sally; gynoecium about 3 mm. long at anthesis, the ovary immersed-

glandular-punctate, tapering into a slender, glandular-punctate style 1-

1.5 mm. long, the stigma peltate, 0.3-0.5 mm. in diameter, the ovules 3 or

4; fruits globose or slightly oblate, 11-13 mm. in diameter, the pericarp

about 1 mm. thick, the exocarp copiously glandular-lineolate. the endo-

carp 0.3-0.4 mm. thick.

Distribution: Endemic to the New Hebrides and thus far known only

from Aneityum. The two available collections do not indicate a habit, but

the species is presumably a shrub or small tree and, according to Kajewski,
is common in the rain-forest at an altitude of about 200 m.; the Morrison
specimen was collected near the summit of the highest peak of the island,

at about 700 m. The corolla (Kajewski) is pink to purple with purplish

glands, and the fruit has brownish elongate glands. Flowers were obtained

in February; fruits in February and June.

New Hebrides. Aneityum: Anelgauhat Bay, Feb. 28, 1929, Kajewski 822 (a

holotype; isotypes at bish, k, ny, p, us); summit of peak. Morrison. June 26,

Tapeinosperma seems represented in the New Hebrides by only two
species which, although related, are quite different. Tapeinosperma scro-

biculatum (including T. netor) has its leaves with petioles 8-12 mm. long,

narrowly winged distally and semiterete proximally, while the leaves of T.

kajewskii are strictly sessile, although the blade is attenuate to a base that

is flattened above and rounded beneath. The leaf-blades of T. scrobicula-

tum are somewhat the larger and have the costa shallowly or conspicu-

ously canaliculate above; in T. kajewskii the costa is flattened or very
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faintly canaliculate on the upper surface. The inflorescences of the former
species are laxly pinnately paniculate, 6-15 cm. long and 5-10 cm. broad,
many-flowered, and with slender pedicels 3-10 mm. long at anthesis; the

inflorescences of T. kajewskii are either simply racemose or sparsely and
narrowly paniculate, comparatively few-flowered, and with shorter, more
rigid pedicels. The available flowers are not in strictly comparable condi-

tion, but apparently the calyx-lobes of T. scrobiculatum are somewhat
broader.

4. Discocalyx (A. DC.) Mez in Pflanzenr. 9(IV. 236): 211. 1902.

Badula sect. Discocalyx A. DC. in DC. Prodr. 8: 107. 1844.

Discocalyx has above been contrasted to Tapeinosperma and the sug-

gestion made that both genera should be retained, following Mez's system,

at least until the family again receives a competent and world-wide re-

view. More than 50 species have been referred to Discocalyx, at least 35

of them from the Philippines, and the remainder from other parts of

Malesia eastward to Micronesia, Fiji, and Tonga. As has been noted,

some of the Fijian species have required transfer to Tapeinosperma,

while others are here reduced to synonymy. Nevertheless, in our area

there appear to occur three species in Fiji and one in Tonga, terminating

the range of the genus to the east.

As stated above, the genera Tapeinosperma and Discocalyx in our area

are not readily separable in the absence of stamens and styles, and even to

observe differences in these characters a careful dissection is often required.

In other respects the summary of generic characters given for Tapeino-

sperma may also be applied to Discocalyx, and such points are usually

not stressed in the following descriptions.

Key to Species

Petioles 5-20 (-30) mm. long, often narrowly winged nearly to base or angled

proximally; leaf-blades comparatively small or at least narrow, usually 4-

23 (-30) X 2-7 cm., attenuate at base and long-decurrent on the petiole.

Flowers comparatively small, the calyx not exceeding 3 mm. in apical di-

ameter, the lobes less than 1 mm. broad; corolla-lobes 1.5-2.5 X 1.2-2

mm.; fruits 4-7 mm. in diameter at maturity; petioles 5-17 mm. long;

leaf-blades prevailingly elliptic to obovate, usually 4-18 X 2-6 cm.;

Fiji 1. D. fusca.

Flowers comparatively law. the calvx 3-3.5 mm. in apical diameter, the

lobes 1.2-1.5 mm. broad; corolla-lobes 2.5-3.5 X 1.8-2.5 mm.; fruits

10-12 mm. in diameter at maturity; petioles 10-20 (-30) mm. long;

leaf-blades elliptic- or obovate-lanceolate, 9-23 (-30) X 2.5-7 cm.;

Tonga 2. D. listen.

Petioles 30-110 mm. long, narrowly winged distally, semiterete or subterete

proximally; leaf-blades comparatively ample, (12-) 17-44 X 6.5-22 cm.,

narrowly cordate to broadly obtuse at base and only short-decurrent on the

petiole; Fiji.
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Indument of young parts inconspicuous, the hairs glandular or eglandular,
0.1-0.3 mm. long, evanescent, the inflorescences (rachis, etc.) glandular-
puberulent with hairs not more than 0.1 mm. long; petioles usually 50-
110 mm. long, the leaf-blades usually about twice as long as broad

3. D. amplijolia.

Indument persistent on foliage and inflorescences, the hairs 0.2-1.5 mm. long,

several- to many-celled, eglandular; petioles 30-70 mm. long, the leaf-

blades often about three times as long as broad 4. D. crinita.

1. Discocalyx fusca Gibbs in Jour. Linn. Soc. Bot. 39: 155. pi. 13, fig.

5-10. 1909: J. W. Parham, PI. Fiji Isl. 156. 1964.

Figures 57-60.

Discocalyx sylvestris A. C. Sm. in Bull. Torrey Bot. Club 70: 547. 1943; J.

W. Parham, PI. Fiji Isl. 156. 1964; non D. silvestris Holth.. 1942.

Discocalyx gillespieana A. C. Sm. in Jour. Arnold Arb. 33: 109. 1952; J. W.
Parham, PI. Fiji Isl. 156. 1964.

Shrub or slender tree to 15 m. high, the young parts copiously furfura-

ceous with minute irregular scales and also puberulent or sparsely pilose

(hairs several-celled, ferruginous, glandular or eglandular, 0.1-0.2 mm.
long), the indument evanescent, only rarely persisting on some vegetative

parts; branchlets slender, 1-5 mm. in diameter toward apex, sometimes

swollen at nodes, terete, soon cinereous; petioles 5-17 mm. long, narrow-

ly winged distally and usually nearly to base, semiterete at base; leaf-

blades chartaceous or subcoriaceous, elliptic to oblong- or obovate-ellip-

tic, (2-) 4-11 (-18) cm. long, (1-) 2-6 cm. broad, attenuate at base and

long-decurrent on the petiole, rounded or broadly obtuse and sometimes

faintly retuse at apex, entire and narrowly recurved at margin, immersed-

glandular or with obscurely pustulate glands on both surfaces, the costa

stout, essentially plane above, prominent beneath, the principal secondary

nerves 5-20 (-25) per side, spreading, obviously elevated to plane or

immersed on both surfaces, copiously or obscurely anastomosing toward

margin, the veinlet-reticulation usually obscure, immersed to subprominu-

lous on both surfaces; inflorescences pinnately or bipinnately paniculate,

often compact, 2-9 cm. long, 1-4 cm. broad, the branches 2-10, spreading,

usually many-flowered, the peduncle 1-4 cm. long or sometimes essentially

none, the rachis, branches, and pedicels sparsely or obviously glandular-

puberulent, often subglabrate at anthesis, the branch-subtending bracts

oblong-lanceolate, 1-3 mm. long, acute or obtuse, dorsally glandular-

puberulent or glabrous, sparsely or copiously ciliolate. the flower-subtend-

ing bracts similar but 0.5-2 mm. long; pedicels slender, 1.5-3 mm. long,

Figures 57-60. Discocalyx fusca: 57 and 59 from Smith 9237, 58 from Mac-

Daniels 1134. 60 from Gibbs 723. SI, flower, X 10; 58, gynoecium, X 30; 59.

two stamens, dorsal view, X 30; 60, two showing broad-

ly basifixed anthers, X 30. Figures 61-65. Discocalyx listen: 61, 64, and 65

from Parks 16320, 62 and 63 from Lister. 61, flower, with one corolla-lobe re-

moved, X 8; 62. gvnoecium and calyx, X 10; 63, placenta, X 35; 64, three

stamens, dorsal view, X 15; 65, thro ' < 15.
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6 mm. in fruit; flowers sometimes 4- or 6-merous, the calyx

rotate and 1.5-3 mm. in apical diameter, obscurely furfuraceous or glan-

dular-puberulent without but usually glabrous, the tube short, the lobes

spreading, deltoid-oblong, 0.5-1 mm. long and broad, obtuse or rounded

at apex, immersed-glandular-punctate, copiously glandular-ciliolate ; corol-

la thin-carnose, rotate at anthesis, 3.5-6 mm. in apical diameter, sparsely

glandular-lineolate proximally and usually copiously punctate distally,

the tube short, 0.5-0.7 mm. long, the lobes elliptic- to ovate-oblong, 1.5-

2.5 mm. long, 1.2-2 mm. broad, rounded at apex; filaments connate in a

membranous tube 0.3-0.7 mm. long adnate to corolla-tube and bearing

apparently sessile anthers, these broadly basifixed, oblong-ovoid, 0.5-1

mm. long and slightly narrower, obtuse or truncate, sparsely or obviously

glandular dorsally and distally; gynoecium 1.3-1.6 mm. long at anthesis,

the ovary ovoid, sometimes obscurely furfuraceous or minutely sessile-

glandular, attenuate to broadly obtuse at apex, the style usually 0.3-0.5

mm. long, rarely only 0.1 mm. long, the stigma peltate or slightly angled,

0.2-0.5 mm. in diameter, rarely to 0.7 mm. and erosulous or minutely

fimbriolate, the ovules 2-5 ; fruits subglobose or slightly oblate, 4-7 mm.
in diameter, usually rounded at base and apex, the minute style sometimes

subpersistent, the pericarp 0.6-1 mm. thick, the exocarp glandular-lineo-

late, the endocarp 0.2-0.5 mm. thick.

Type locality: Vicinity of Nandarivatu, Mba Province, Viti Levu,
Fiji; the type is Gibbs 723. The type of Discocalyx sylvestris is Mac-
Daniels 1134, from "Central Road, Suva," at an elevation of 250 m.,

which would indicate an area actually in Naitasiri (not Rewa) Province

northward from Suva, perhaps near Tholo-i-suva. The type of D. gilles-

pieana is Smith 5546, from the northern part of the central plateau in Viti

Levu, in Nandronga & Navosa Province. The three type collections here

concerned are cited in the following geographic sequence.

Distribution : Endemic to Fiji and thus far known only from the two
large islands, Viti Levu and Vanua Levu, occurring at altitudes of SO-
LI 20 m. in dense or open forest, or in the low forest and thickets of up-
land crests. The species has been noted as an often slender tree or shrub
2-15 m. high, with a trunk to 10 cm. or perhaps more in diameter. The
young inflorescence-parts are purplish; the calyx and corolla are rich

pink to deep purplish red, the corolla-lobes sometimes being paler; the

anthers are yellow with dark purple glands and the stigmas pale yellow;

and the fruits are red, becoming purple at maturity. Flowers and fruits

Fiji. Vnr Lew: Mba: Eastern slopes of Mt. Koroyanitu, Mt. Evans Range,
Smith 4119 (a, us) ; Koro-O, west of Nandarivatu, Fiji Dept. Agr. 13733 (bish,

mass, suva); vicinity of Nandarivatu, Sept. 1907, Gibbs 723 (bm holotype; iso-
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type at k), Parks 20720 (bish, suva, uc, us), Gillespie 4132 (bish, ny, uc),
4317 (a, bish, uc), Fiji Dept. Agr. 12374 (bish, suva); ridge between Mt.
Nanggaranambuluta and Mt. Namama, east of Nandarivatu. Smith 4962, 4981
(both a. bish. k. csi: vicinity of Nandala. Degener 14376 (a. k, ny); vicinity

of Navai, Watkins 773 (k). Nandronga & Navosa: Nausori Highlands, Fiji

Dept. Agr. 13882 (bish, k, mass, suva); northern portion of Rairaimatuku
Plateau, between Nandrau and Nanga, Aug. 7, 1947, Smith 5546 (a holotype
of D. gillespieana; isotypes at bish, k, us); Nandevondevo, vicinity of Vanua-
levu. Fiji Dept. For. 1184 (bish, suva). Serua: Hills west of Waivunu Creek,

between Ngaloa and Korovou, Smith 9237 (bish. gh, k, suva, uc, us). Na-
mosi: Hills north of Wainavindrau Creek, between Korombasambasanga Range
and Mt. Naitarandamu, Smith 8477 (bish, gh, k, suva, uc, us). Naitasiri:

"Central Road, Suva" (i.e. probably near Tholo-i-suva ). April 13, 1927, Mac-
Daniels 1134 (a holotype of D. sylvestris; isotype at bish), April 1927, Tothill

360 (probably coll. from same plant as preceding, bish. k), Aug. 14, 1928, Tot-

hill (bish, k) ; vicinity of Tamavua Village, Gillespie 2096 (a, bish, k, ny, uc,

us), 2406 (bish, k, uc, us), 2449 (bish, uc); vicinity of Nasinu, Gillespie 3451
(bish, uc). Naitasiri-Rewa boundary: Mt. Kombalevu, Parks 20898 (bish,

uc, us). Rewa: Mt. Korombamba, Gillespie 2289 (bish, k, ny, uc, us);

"Suva" (probably northward, in Naitasiri), Meebold 8150 (k). Viti Levu,

without further locality: Parks 20951 (uc). Vanua Levu: Mbua: Navotuvotu,

summit of Mt. Seatura, Smith 1659 (bish, gh, k, uc, us). Thakaundrove :

Southern slopes of Korotini Range, below Navitho Pass, Smith 498 (bish, gh,

In describing D. fusca, Gibbs compared it with the Tongan D. listen,

but actually these taxa are not very similar except in the generic staminal

character. The Fijian species has shorter petioles, smaller but propor-

tionately broader leaf-blades, and smaller flowers and fruits than the

Tongan species. Discocalyx fusca is more readily confused with Tapeino-

sperma multiflorum, which it closely resembles in foliage. If flowers are

available, D. fusca is readily recognized by its terete (rather than distally

enlarged) pedicels, its strictly rotate (rather than cupuliform or pyriform)

calyx, its smaller flowers as to calyx- and corolla-lobes, its broadly basi-

fixed anthers, and its shorter style. For what it is worth, the corolla of

D. fusca is rich pink to purple, while that of Tapeinosperma multiflorum

is noted as waxy-white. In fruit, the pedicel of D. fusca remains slenderly

terete and the calyx is strictly rotate from its base, while the pedicel of

the Tapeinosperma is distally swollen into a cupuliform calyx-tube prox-

imal to the rotate limb.

In describing D. sylvestris in 1943 I contrasted it only with D. multi-

flora Gillespie (now referred to Tapeinosperma). On the basis of the

ample material now available, it is evident that D. sylvestris could be kept

apart from D. fusca only on the basis of foliage characters. As a rule, the

specimens of this immediate relationship from southeastern Viti Levu

(including the type of D. sylvestris) have leaf-blades that are consistently

obovate, with broadly rounded apices, and with often immersed secondary

nerves and veinlets, whereas those from upland Viti Levu have prevail-

ingly elliptic leaf-blades, with broadly obtuse apices, and with more ob-

vious venation. No significant inflorescence characters separate the avail-
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able collections, and therefore I combine them. The two Vanua Levu

specimens cited above differ from Viti Levu collections in having the

leaf-blades consistently smaller and somewhat rhomboid, and in having

the indument of the petioles and leaf-costas sometimes persisting to ma-

Discocalyx gillespieana was originally contrasted with D. sylvestris on

the basis of its differently proportioned leaves and its very short styles

surmounted by a large, erose-margined stigma. The material at hand,

however, indicates that the leaves of D. fusca, as now interpreted, are

not unreasonably diverse. The large, subsessile stigma of the type of D.

gillcspieana is indeed unusual, but it is approached by that of a more

recent collection. Smith 9237, which also has unusually large leaves. As

here described, D. fusca is a variable taxon in some respects, but I find

no presently satisfactory means of dividing it.

2. Discocalyx listeri (Stapf) Mez & Stapf in Pflanzenr. 9(IV. 236):

212. 1902; Yuncker in Bishop Mus. Bull. 220: 209. 1959.

Figures 61-65.

Ardisia listen Stapf in Jour. Linn. Soc. Bot. 30: 183, 213. 1894.

Slender shrub or tree to 4 m. high, the bud-scales minutely glandular

with capitate glands, the vegetative parts glabrous; branchlets terete, 3-

6 mm. in diameter toward apex, brownish; petioles slender, 1.5-4 mm. in

diameter, 10-20 (-30) mm. long, shallowly canaliculate, narrowly coria-

ceous-winged in the distal half and angled proximally; leaf-blades char-

taceous or subcoriaceous, elliptic- or obovate-lanceolate, 9-23 (-30) cm.
long, 2.5-7 cm. broad, attenuate at base and long-decurrent on the petiole,

broadly obtuse or narrowly rounded at apex, copiously or sparsely glandu-
lar-pustulate on both surfaces or with the glands immersed beneath, the

costa conspicuous, flattened or shallowly canaliculate above, prominent
beneath, the principal secondary nerves 13-20 per side, sharply prominu-
lous on both surfaces, inconspicuously anastomosing toward margin, the

lower ones ascending, the others spreading, the veinlet-reticulation incon-

spicuous, immersed or slightly prominulous on both surfaces; inflorescences

pinnately paniculate, 4-7 cm. long, 3-4 cm. broad, the branches 3-6,
spreading, each 3-10-flowered, the peduncle slender, 1.5-4 cm. long, the

rachis, branches, and pedicels sparsely glandular with minute sessile capi-

tate glands, the branch-subtending bracts lanceolate, about 3 mm. long,

acute or obtuse, distally glandular-punctate, ciliolate, the flower-subtend-
ing bracts similar but 0.5-1 mm. long; pedicels slender, 3-5 mm. long;

calyx at first shallowly cupuliform but soon rotate, 3-3.5 mm. in apical

diameter, copiously glandular-punctate, the tube short, the lobes deltoid-

ovate, about 1 mm. long, 1.2-1.5 mm. broad, obtuse or rounded at apex,
scariose toward margin, copiously glandular-ciliolate ; corolla thin-carnose,

broadly campanulate, becoming subrotate, 4-4.5 mm. long, 5-8 mm. in

apical diameter, the tube about 1.5 mm. long, the lobes soon spreading,

oblong, 2.5-3.5 mm. long, 1.8-2.5 mm. broad, rounded or broadly obtuse
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at apex, copiously glandular-punctate distally, entire or obscurely erosu-

lous at margin; filaments appressed to corolla-tube in an adnate mem-
branous tube 1-1.2 mm. long, the anthers broadly basifixed, carnose, del-

toid-ovoid, 1.2-1.5 mm. long and slightly narrower, truncate and glandular

at apex, copiously glandular dorsally and sparsely so ventrally: uymurium
1.6-2 mm. long at anthesis, the ovary ellipsoid, thick-walled, copiously

immersed-glandular. abruptly narrowed into a style 0.5-0.7 mm. long,

the stigma peltate, 0.4-0.5 mm. in diameter, the ovules 3 or 4; fruits

subglobose, 10-12 mm. in diameter, rounded or broadly obtuse at base,

the exocarp copiously glandular-lineolate.

Type locality: 'Eua Island, Tonga; the type was collected by /. /.

Distribution : Endemic to Tonga and thus far known only from 'Eua,

where it occurs on limestone cliffs and in thick forest at altitudes of 100-

325 m., on the upper parts of the island. It has been recorded as a slender

shrub or small tree 1-4 m. high, with a trunk to 6 cm. in diameter. Parks

(no. 16320) notes the flowers as red, perhaps referring to both calyx and

corolla, and the only fruiting specimen, his no. 16125, indicates that the

fruits are bright red. Flowers were collected in July and December, and

fruits in June.

(K
7
Parks 16125 (k, uc), 16397 (uc); Liku terra

Parks*16320 (gh,'k, lie, us),'

The apparently rare Tongan endemic here described, the easternmost

species of the genus, is quite distinct from the Fijian D. jusca as noted

above. Discocalyx listen has also been noted as occurring in the Solomon

Islands (Whitmore, 1966: 177; Foreman, 1971: 51). One of the speci-

mens supporting this record, Waterhouse 83 (ny), has been examined;

it has the bud-scales, petioles, lower surfaces of leaf-costas, and inflores-

cence-parts copiously pilose with several-celled eglandular hairs to 0.3 mm.

long, the leaf-blades abruptly cuspidate at apex and with the costa deeply

impressed above, and the inflorescence with a peduncle about 7 cm. long.

In short, it bears little resemblance to D. listen and (the ny specimen being

without flowers) may not even belong in Discocalyx. Surely published rec-

ords of this sort do little to clarify phytogeographic relationships.

3. Discocalyx amplifolia A. C. Sm., sp. nov. Figures 66, 67.

Frutex vel arbor ad 5 m. alta, partibus novellis copiose puberulis (pilis

castaneis patulis 1-pluricellularibus interdum glandulosis 0.1-0.3 mm.

longis), indumento evanescenti, partibus vegetativis mox glabratis; ra-

mulis crassis apicem versus 5-10 mm. diametro teretibus cinereis; petiohs

conspicuis (30-) 50-110 mm. longis, superne canaliculatis et anguste

alatis, inferne angulatis et semiteretibus; foliorum laminis chartaceis late

ellipticis vel obovato-ellipticis. (13-) 18-44 cm. longis, (6.5-) 10-22 cm.
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latis, basi saepe inaequaliter late obtusis vel rotundatis vel anguste sub-

cordatis et in petiolum abrupte decurrentibus, apice rotundatis vel late

obtusis, margine integris et anguste recurvatis, utrinque dispersim pustu-

lato-glandulosis, costa valida supra plana vel paullo elevata subtus promi-

nenti, nervis secundariis utrinsecus 9-15 patentibus supra planis subtus

valde elevatis marginem versus curvatis et anastomosantibus, rete venula-

rum copioso supra immerso subtus prominulo; inflorescentiis amplis late

pinnato- vel bipinnato-paniculatis, sub anthesi 9-19 cm. longis et 5-10

cm. latis. sub fructu ad 22 X 15 cm., ramulis gracilibus patentibus 8-15

multifloris, pedunculo gracili 3-7 cm. longo ut rhachidi ramulis pedicel-

lisque pilis ad 0.1 mm. longis copiose glanduloso-puberulis, bracteis sub

ramulis ligulatis 2-3 mm. longis obtusis dorso glanduloso-puberulis ciliola-

tis. eis sub floribus similibus 0.5-1.2 mm. longis; pedicellis gracilibus 2-

3.5 mm. longis; floribus 5-meris, calyce mox rotato sub anthesi apice 2.5-

2.7 mm. sub fructu ad 4 mm. diametro extus minute glanduloso-puberulo,

tubo brevi, lobis deltoideo-ovatis, 0.7-1 mm. longis, 1-1.3 mm. latis, apice

obtusis, praeter margines glanduloso-ciliolatos conspicue glanduloso-punc-

tatis; corolla tenuiter carnosa primo campanulata et 3-4 mm. longa sub

anthesi rotata et apice 6-8 mm. diametro, tubo brevi 0.5-1 mm. longo,

lobis oblongo-ellipticis, 2.5-3.1 mm. longis, 1.5-2 mm. latis, apice rotun-

datis, distaliter copiose glanduloso-punctatis infra medium pauci-lineola-

tis; filamentis in tubum membranaceum 0.5-0.9 mm. longum ad corollae

tubum adnatis, antheris late basifixis, oblongo-deltoideis. 1-1.3 mm. longis,

0.8-1.5 mm. latis, apice truncatis, dorso conspicue glandulosis; gynoecio

sub anthesi 1.8-2 mm. longo, ovario ovoideo superne in stylum 0.6-0.7

mm. longum abrupte angustato, stigmate peltato 0.4-0.6 mm. diametro
fimbriato, placenta ovoidea acuta, ovulis 3-5 in foveolis distalibus vel

lateralibus; fructibus maturis in sicco valde rugoso-verrucosis subglobosis

vel subovoideis 7-10 mm. diametro, basi late obtusis, apice umbonatis,
pericarpio 1-1.5 mm. crasso, mesocarpio carnoso copiose immerso-glan-
duloso. endocarpio osseo 0.3-0.5 mm. crasso.

Type locality: Waimanu River region, S. E. Nasele, Naitasiri Prov-
ince. Viti Levu, Fiji; the type Is Fiji Deft. A^r. 15444 (collected by I. T.

Fi«h-f.!-;s 6(> f>7 D al\:x amphtolia: both from Fiji Dept. Agr. 15444.

ventral views. X 20. Figures 68-70. Di Web k &
FIiMret/i 14325, 69 and 70 from Fiji Dept. Agr. 15524. 68. marginal portion of
leal-blade, lower surface. - 20; <><). irynoeckmi i pa.-t anthesis) and calyx. X 8;
/(). sivtioned L'ynoeeium i past anthesis). with placenta. X 12. Figures 71-74.
Emtniia Kraalis: 71 from im Tlntrti 200. 72 and 74 from Smith 4920 73 from
Smith 5245. 71. portion of 6 inflorescence. - 15

;
72. < (lower. X 20; 73. 9

flower with two petals and two stamens removed. X 20; 74, portion of leaf-

blade. lower surface, in transmitted light. 10. Figure 7" Emhelia i.ntpeiir.

portion of leaf-blade, lower surface, in Christophersen
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Distribution: Endemic to Fiji and thus far known from scattered col-

lections in southern and southeastern Viti Levu, with a single one from

Vanua Levu. The species seems to occur in dense forest or secondary

forest at altitudes from near sea-level to 450 m. It has been noted as a

shrub or a compact, slender tree 2-5 m. high; the young inflorescences

are red; the mature inflorescence-branches, pedicels, and fruiting calyces

are dull purple; and the available fruits are green, although doubtless

they become red or darker at full maturity. The only available mature

flowers are those of the type, collected in July, fruits have been ob-

tained in February, September, and October.

Fiji. Viti Levu: Namosi: Valley of Wainambua Creek, south of Mt. Nai-

tarandamu, Smith 8798 (bish, gh, k, uc, us); hills north of Wainavindrau

Creek, between Korombasambasanga Range and Mt. Naitarandamu, Smith 8474

(us). Naitasiri: Waimanu River region, S. E. Nasele, July 10, 1967, Fiji Dept.

Agr. 15444 (bish holotype; isotypes at mass, suva). Rewa: "Near Botanical

Station'' (i.e. near present Botanical Garden), Yeoward, Feb. 22, 1897 (k).

Vanua Levu: Thakaundrove : Nggilokalou, Fiji Dept. Agr. 16052 (bish, mass,

Until mature flowers became available through the specimen designated

as the type, the earlier collections here cited were questionably referred to

Tapeinosperma as possibly representing T. kornei. It is now seen, how-
ever, that the present taxon has the broadly basifixed anthers and short

style of Discocalyx, in which it has no close relatives in our area. The
Vanua Levu collection bears very immature inflorescences, and the three

remaining collections are in fruit. Even in the absence of anthers (which

admittedly are difficult to assess in respect to their attachment), the new
species may be distinguished from Tapeinosperma hornei (the only species

of that genus that it simulates) as follows:

Petioles (15-) 20-70 mm. long; leaf-blades elliptic- to lanceolate-oblong, often

about three times as long as broad, usually 15-37 cm. long and 4-15 cm.
broad; corolla 3-5.5 mm. in apical diameter, the lobes 1.8-2.5 X 1.3-2.8

mm.; style 0.6-1.2 mm. long Tapeinosperma hornei.

Petioles (30-) 50-110 mm. long; leaf-blades broadly elliptic or obovate-elliptic.

usually about twice as long as broad, usually 18-44 cm. long and 10-22 cm.
broad; corolla 6-8 mm. in apical diameter, the lobes 2.5-3.1 X 1.5-2 mm.;
style 0.6-0.7 mm. long Discocalyx amplifotia.

4. Discocalyx crinita A. C. Sm., sp. nov. Figures 68-70.

Arbor ad 9 m. alta, partibus novellis copiose pilosis (pilis patulis cas-

taneis pluri- vel multicellularibus eglandulosis 0.2-0.6 mm. longis), in-

dumento partibus vegetativis et inflorescentibus conspicue persistenti;

5-9 mm. diametro rugulosis mox teretibus

i pilosis 30-70 mm. longis, superne an-

; angulatis, inferne subteretibus ; foliorum laminis

chartaceis lanceolato-ellipticis. (12-) 17-30 cm. longis, 6.5-15 cm. latis,

basi saepe inaequaliter anguste cordatis vel rotundatis, apice calloso-acutis,



1973] SMITH, PACIFIC ISLAND PLANTS, XXV 273

margine subintegris saepe undulatis vel inconspicue calloso-crenulatis,

utrinque pustulato-glandulosis et dispersim (vel marginem versus copiose)

pilosis, pilis multicellularibus eglandulosis 0.6-1.5 mm. longis, eis paginae

inferioris copiosioribus et cum aliis brevioribus interspersis. costa supra

plana vel leviter elevata subtus prominenti, nervis secundariis principali-

bus 10-15 curvato-adscendentibus supra paullo elevatis vel impressis sub-

tus acute elevatis, marginem versus anastomosantibus, rete venularum co-

pioso supra immerso vel impresso subtus valde prominulo; inflorescentiis

pinnato- vel bipinnato-paniculatis, paullo post anthesin 4-11 cm. longis

et 2-5 cm. latis, ramulis 5-15 multifloris, pedunculo gracili 2-4 cm. longo

ut rhachidi ram n modum partium novellarum copiose

pilosis, bracteis sub floribus ligulatis 1-1.5 mm. longis acutis dorso copiose

pilosis; pedicellis gracilibus 1.5-4 mm. longis; floribus post anthesin solum

visis, calyce cupuliformi-subrotato 1.5-2 mm. longo et apice 2.5-3.5 mm.
diametro, tubo brevi 0.5-0.7 mm. longo, lobis 5 vel 6 anguste dextrorse

imbricatis deltoideis, 1.2-1.5 mm. longis latisque, apice subacutis, superne

copiose glanduloso-punctatis, margine ciliis multicellularibus eglandulosis

0.2-0.5 mm. longis ornatis; corolla staminibusque non visis; gynoecio

paullo post anthesin 2.5-4 mm. longo, ovario ovoideo copiose glanduloso-

puberulo apice subacuto pariete crasso immerso-glanduloso, stylo crasso

0.2-0.3 mm. longo, stigmate peltato 0.6-0.8 mm. diametro, placenta ellip-

soidea acuta, ovulis 3 vel 4 in foveohs distahbus.

Type locality: Upper Navua River, Serua Province, Viti Levu. Fiji;

the type is Fiji Dept. Agr. 15524 (collected by D. Koroiveibau & S. Vo-

donaivalu).

Distribution: Endemic to Fiji and known sparsely only from Serua

Province in south-central Viti Levu, occurring at altitudes of 140-600 m.

in dense forest. It has been indicated as a tree 6-9 m. high, with the

inflorescence-branches, calyx, and gynoecium reddish, the latter becoming

purple. The available collections are all at about the same stage, lack-

ing corollas and stamens, and were collected in June and July.

Fiji. Viti Levu: Serua: Upper Navua River. July 24, 1967. Fiji Dept. Agr.

15524 (bish holotype; isotype at suva); inland from Namboutini. /•//, Ihpt.

Agr. 14269 (k, suva); valley of Tawavulu Creek, north of Ngaloa, Webster &
Hildreth 14325 (dav, mass).

The strikingly distinct species here described, apparently quite local

and overlooked until recent years, is referred to Discocalyx rather than

Tapeinosperma, even in the absence of stamens, because of its extremely

short style and its general similarity in foliage to the preceding new species.

D. amplifolia. However, it is at once distinguished by the persistent m-

dument of comparatively long, eglandular hairs, and also by the differently

proportioned leaf-blades.
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Embelia is a large and complex Old World genus distributed from

Africa eastward to southeastern Asia, New Guinea, and Australia, and

into the Pacific to the Caroline Islands, with the two outlying species here

discussed from Fiji, Samoa, and Tonga, and also with two Hawaiian

species. These latter, according to Mez's treatment, belong to a different

subgenus than the taxa from our area.

Key to Species

Petioles 3-9 (-16) mm. long, the leaf-blades copiously and conspicuously punc-

tate or short-lineolate with translucent glands; calyx-lobes pellucid-glandu-

lar, even in fruit; mature fruits 3-5 mm. in diameter; Fiji. . . I.E. gracilis.

Petioles 7-20 mm. long, the leaf-blades dispersed-punctate with conspicuous,

black, opaque, round or oval glands, these copious toward margin; calyx-

lobes in fruit copiously black-punctate with opaque glands; mature fruits

5-6 mm. in diameter; Samoa and Tonga 2. E. vaupelii.

1. Embelia gracilis Turrill in Jour. Linn. Soc. Bot. 43: 30. 1915; A. C.

Sm. in Sargentia 1 : 96. 1942; J. W. Parham, PI. Fiji Isl. 156. 1964.

Figures 71-74.

Dioecious scandent shrub or liana, the young parts copiously pilose, the

hairs minute, ferruginous, usually 1 -celled but sometimes several-celled,

gland-tipped, less than 0.05 (rarely to 0.1) mm. long, the indument sub-

persistent on inflorescence-branches; branchlets slender, subterete, mi-

nutely glandular-pilose but soon glabrate, brownish or becoming grayish,

1-3 mm. in diameter toward apex, the lenticels on older parts copious,

pale, round or oval; leaves alternate, the petioles slender, canaliculate,

very narrowly winged or angled to base, glandular-pilose but at length

glabrate, 3-9 (-16) mm. long, the blades chartaceous, drying brownish,
copiously and conspicuously punctate or short-lineolate with translucent

glands (these becoming immersed and obscure in older leaves), ovate or

ovate-lanceolate to elliptic, 1.5-4.7 (-8) cm. long, 1-2.3 (-4.5) cm.
broad, rounded or broadly obtuse at base and abruptly decurrent on the

petiole, obtuse to obtusely acuminate at apex, entire or inconspicuously
crenulate at margin, the costa plane or shallowly canaliculate above,
sharply elevated beneath, the principal secondary nerves 4-8 per side,

spreading, curved, irregularly anastomosing near margin, prominulous
on both sides or plane above, the veinlet-reticulation copious and prominu-
lous, becoming immersed in older blades; inflorescences paniculate, ter-

minating short lateral branchlets, essentially epedunculate, 1.5-5 cm. long

and broad, with 4-7 (rarely 2-12) spreading lateral branches subtended by
bracts, these obovate-lanceolate, 1-4 mm. long, the inflorescence-axes,

bracts, and pedicels copiously glandular-pilose at anthesis, the flowers

numerous, borne singly in the axis of smaller bracts 0.5-1 mm. long, the
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pedicels slender, 1.5-3.5 mm. long; flowers 4-merous, small, at anthesis

1-1.3 mm. long, the calyx subrotate, to 1 mm. in diameter at anthesis, in

fruit becoming rotate and sometimes slightly accrescent to 1.8 mm. in

diameter, the sinuses rounded, the lobes spreading, oblong-deltoid. 0.3-0.5

mm. long and broad at anthesis (and sometimes to 1 X 6.7 mm. in fruit),

sparsely pellucid-glandular, glabrous or dorsally sparsely glandular-

pilose, entire and glandular-ciliolate at margin; petals free, narrowly im-

bricate in bud, submembranous, elliptic-oblong, 1-1.4 mm. long, 0.5-0.7

mm. broad, sparsely pellucid-punctate, obtuse or subacute at apex, mi-

nutely glandular-ciliolate; filaments affixed near base of petals, slenderly

ligulate, free for 0.3-0.5 mm., the anthers in <J flowers oblong-ovate. 0.3-

0.5 mm. long, obtuse or inconspicuously mucronulate at apex, in 9 flow-

ers developed but sterile; gynoecium in $ flowers rudimentary, conical,

sterile, in $ flowers ovoid, glabrous the style thick, 0.2-0.5 mm. long at

anthesis, the stigma minutely bilobed or obscurely capitate, the placenta

obovoid, sometimes laterally flattened, the ovules 2-4; mature fruits

subglobose, 3-5 mm. in diameter, drying smooth or rugulose-costulate,

copiously glandular-lineolate, the style sometimes elongating to 1 mm.,

eventually deciduous, the pericarp 0.4-0.5 mm. thick, the mesocarp car-

nose, thin, the endocarp crustaceous, 0.1-0.2 mm. thick.

Distribution: Endemic to Fiji, but thus far known only from the

islands of Viti Levu and Taveuni. It occurs from near sea-level to 1,180

m. in forest sometimes noted as dense, sometimes as open and sunny. It

has been noted as a sprawling or climbing liana, or sometimes as a shrub

with the branches becoming scandent. The petals and filaments are white.

the fruits red or scarlet. Although the species is fairly frequent in upland

Viti Levu, it appears not to have been collected by any botanist earlier

than im Thurn in 1906.

Local names: Recorded Fijian names are wa kumarea and wa ni mbai

(in Mba), wa kai (in Nandronga & Navosa), wa tuva (in Namosi), and

wa ndrenga (in Ra).

Fiji. Viti Levu: Mba: Mt. Evans Range, Greenwood 1148 (a, bish, k, uc,

us); Mt. Ndelainathovu, west of Nandarivatu. .Vm/7// 4w2t> (a. bish, k, us);

vicinity of Nandarivatu, Gillespie 4024 (bish, uc), Tothill 205 (k), Degener

14307 (a); Sovutawambu, near Nandarivatu. Degener 14662 (a, bish, k, uc,

us); Navai, March 28, 1906. im Thvrn ZOO I K holotype; isotype at bm); Ngga-

liwana Creek, near Navai, Webster & Hildreth 14119 (dav, mass); Mt. To-

manivi. Smith 5243 (a, bish, k, us). Nandronga & Navosa: Nausori Highlands.

Fiji Dept. Agr. 13308 (bish, k, suva), 13343 (bish, mass, suva); northern por-

tion of Rairaimatuku Plateau, Smith 5416, 5489 (both a, bish, k, us); vicinity

of Mbelo, near Vatukarasa, Degener 15259 (a, bish, k), 15268 (a, bish. k.

uc, us). Serua: Vicinitv of Ngaloa, Degener 15163 (a, bish. k, uc. us).
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Namosi: Wainandoi River, Fiji Dept. Agr. 10800 (bish, k, suva). Ra:

Vicinity of Rewasa, near Vaileka, Degener 15453 (a, bish, k, vc, us).

Taveuni: Mt. Manuka, east of Wairiki, Smith 8228 (bish, gh. k, suva, uc,

us). Fiji, without further locality: Fiji Dept. Agr. 3880 (suva).

Although Tun-ill's original description is excellent, his placement of

the species as an ally of E. fioribunda Wall, (the only member of Mez's

subgenus Embeliopsis) seems incorrect. The Fijian species is better

placed in subgen. Embelia (i.e. Euembelia Clarke sensu Mez), but it

seems only distantly related to any of the Malesian species treated by Mez.

In my 1942 mention of this species I commented on the variation

among the Degener collections. In general, however, the species is quite

uniform, and especially so in upland Viti Levu. There are, however,

three exceptionally robust collections {Degener 15453, Smith 8228, and

Fiji Dept. Agr. 3880), which have petioles as much as 16 mm. long, leaf-

blades up to 8 X 4.5 cm., and fruiting calyces with unusually large lobes.

These extreme dimensions are noted parenthetically in the above descrip-

Maesa sp. Yuncker in Bishop Mus. Bull. 220: 209. 1959.

Freely branched liana, presumably dioecious, the young parts copiously

puberulent with minute, ferruginous, usually 1-celled, gland-tipped hairs

less than 0.05 mm. long (and sometimes also with a few weak, several-

celled, eglandular hairs to 0.2 mm. long), the indument subpersistent on

some vegetative and inflorescence parts; branchlets subterete, slender, 0.5-

2 mm. in diameter toward apex, soon glabrate, copiously or inconspicu-

ously pale-lenticellate; petioles slender, glandular-puberulent but eventual-

ly glabrate, 7-20 mm. long, canaliculate, narrowly winged distally; leaf-

blades submembranous, becoming chartaceous, dispersed-punctate with

conspicuous glands (these black, opaque, round or oval, raised and obvious

on both surfaces, copious near margin), ovate or elliptic-ovate, (2.5-) 4-

9 cm. long, (1.5-) 2-6 cm. broad (on apparently juvenile specimens to

15 X 9 cm.), obtuse to rounded or subcordate at base and abruptly de-

current on the petiole, obtuse to obtusely acuminate at apex, entire or

undulate and narrowly recurved at margin, the costa slender, plane or

slightly raised above, prominent beneath and at first glandular-puberulent

but soon glabrate. the principal secondary nerves 4-6 per side (to 8 on

juvenile blades), spreading, strongly curved, with the copious veinlet-

reticulation prominulous on both sides; inflorescences apparently terminal

on short lateral branchlets, paniculate with 2-4 short spreading branches,

3-5 cm. long in fruit, essentially epedunculate, the rachis, branches, and

pedicels at first glandular-puberulent, subglabrate in fruit; branch-sub-

tending bracts caducous in fruit, the flower-subtending bracts subpersistent,

lanceolate, 0.8-1.2 mm. long and about 0.2 mm. broad, copiously black-

glandular-punctate, obscurely puberulent at margin; flowers (sec. Mez)
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4-merous, to 1 mm. long in bud, the petals free, elliptic, narrowly rounded,

minutely punctate, papillose-margined, the anthers in $ flowers essential-

ly sessile, large, ovate, the gynoecium glabrous, with a thick style; pedicels

stout and 2-3 mm. long in fruit, the fruiting calyx rotate, 2-2.5 mm. in

diameter, the lobes deltoid, 0.5-0.8 mm. long, 1-1.5 mm. broad, acute,

copiously black-glandular-punctate, the sinuses flattened; mature fruits

subglobose, 5-6 mm. in diameter, tapering into the subpersistent style,

this stout, conical, minutely 4-lobed, the pericarp about 0.5 mm. thick,

the mesocarp thin, copiously black-glandular-punctate, the endocarp bony,

0.2-0.3 mm. thick, the seed subglobose, strongly excavated proximally, the

testa castaneous, the embryo transverse.

Type locality: "Mataana, Samoa;" the type and only originally

cited specimen was Vaupel 583, presumably deposited in the Berlin her-

barium and therefore destroyed. No duplicate has been located, but if

one exists it should be designated as the lectotype. The cited locality has

not been found on modern maps, but it is evident from Vaupel's discussion

of Samoan vegetation (1910: 48) that "Mataana" has an altitude of

1 ,600 m., which definitely places it on the island of Savaii. The reference

is probably to Alt. Mataaga (lat. 13° 35' S., long. 172° 26' W.), which

could be pronounced "Mataanga" and hence readily transcribed as "Ma-

taana." It may be noted that Christophersen's locality Matavanu is in

the same mountain area at lat. 13° 31' S. and long. 172° 22' W.

Distribution: Inadequately known from Samoa (Savaii and Tutuila)

and also from Tonga ('Eua), at altitudes from 260 m. ('Eua) to 1,600 m.

(Savaii), in forest or, at the higher elevations, in crater-thickets. The

few available collections indicate that the plant is a liana except for the

Wisner specimen, said to come from a "tall tree." which may be questioned.

>/amea, indicated by

Samoa. Savaii: In crater above Matavanu. Ckristophersen 797 (bish, k. ny),

Christophersen & Hume 2234 (a, bish, ny, us); northeast of Salailua, Chris-

tophersen 2557 (a. bish, k. ny. uc. us). TiTrrLA: Tafuna, Wisner 56 (bish).

Tonga. 'Eua: Above Fuai Plantation, in forest near "Smoky Hole.*' Yuncker

15572 (bish, bm, us).

As the Samoan holotype of this species has presumably been destroyed,

the specimens cited above, hitherto unrecognized, are particularly wel-

come. The three Christophersen collections, all sterile, agree <tnkimdy

with the original description as to foliage details, the species being un-

mistakable in its indument and leaves, especially with reference to the

conspicuous, black, opaque glands of the leaf-blades. The Wisner speci-

men, collected in fruiting condition on February 20, 1959, has slightly

larger leaves; its fruiting inflorescences verify its place in Embelia. The

Yuncker specimen is sterile and apparently juvenile, but its indument,
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petioles, and leaf-blades in shape, texture, and glands are precisely like

those of Samoan material. The leaves are larger and with more numerous

secondaries, but the similarities are such that I have no hesitation in

here recording Embelia from Tonga for the first time, and in referring the

collection to E. vaupelii.

Mez describes the inflorescences of E. vaupelii as lateral toward the

apices of branchlets. but they appear terminal on the Wisner specimen,

although the material is not adequate to permit certainty. The relation-

ship of E. vaupelii is probably with E. gracilis, but even when sterile the

two species are readily separable in foliage in their strikingly different

types of glandular ornamentation (Figures 74. 75).

Although the genus Rapanea was accepted by Mez and most subsequent

students of the Myrsinaceae, it has sometimes been merged with the older

genus Myrsine L. (Hosaka, 1940). This viewpoint had been refuted by
Degener (Fl. Haw. Fam. 240. Rapanea volcanica. 1939). and Oliver

(1951) later pointed out that the type species of Myrsine has stamens

with the filaments united into a flange on the inside of the corolla, a fea-

ture lacking in Rapanea. Actually, in Myrsine (sens, str.) the filaments

are connate into a tube that is only proximally adnate to the corolla-tube,

being dorsally free from the corolla and distally produced into obvious

filaments. In Rapanea the filament-tube has lost its identity by a com-
plete fusion with the corolla-tube, there is no "flange" (i.e. free filament-

tube), and the anthers appear essentially sessile on the corolla-throat.

Walker (1940) had retained Rapanea as a distinct genus in his treatment

of the eastern Asiatic species, but later (1959), in reviewing the species

of Taiwan, he submerged it in Myrsine, a conclusion followed by Li

(1963) and Backer & Bakhuizen van den Brink (1965). It is unfortu-

nate that such authors have accepted Hosaka's suggestion without a

critical discussion of the situation. It certainly seems desirable to main-
tain Rapanea as a distinct genus, but to include in it Suttonia A. Rich.,

as recommended by both Degener and Oliver.

Rapanea, a very large pantropical genus, is represented in our area by
seven species, of which four are here described as new. The following

key is artificial. Perhaps good characters for separating the species exist

in the flowers— at least in the stigmas— but for some of our species

adequate flowering specimens are not known. They may, nevertheless,

be distinguished by vegetative characters supplemented by certain fea-

tures readily seen in fruiting specimens.

Key to Species
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proximally, leaving a transversely semi-elliptic scar; leaves evenly spaced
along branches, not whorled c

Flowers and fruits sessile or <

Leaves comparatively small, the petioles slender, 2-15 mm. long, the blades

rarely exceeding 11 X 3.5 cm.; calyx not exceeding 3.5 mm. in apical

diameter even in fruit; fruits at maturity not exceeding 7 mm. in

diameter, often much smaller.

Stigma farciminiform. much longer than broad, to 1.5 mm. long; New
Hebrides (and New Caledonia) 1. R. modesta.

Stigma capitate-angled, about as long as broad, the angles subalate; Fiji

and Samoa 3. R. myricifolia.

Leaves comparatively large, the petioles stout, 7-20 mm. long, the blades

usually 8-17 X 2.5-6 cm.; calyx, even in mature fruit, strictly sessile,

comparatively large. 4-5 mm. in apical diameter; fruits comparatively

large. 7-10 mm. in diameter at maturity, the stigma about 1.5 mm.
long, obviously longer than broad; New Hebrides. . . 2. R. amischocarpa.

Flowers and fruits conspicuously pedicellate, the fruiting pedicels 6-9 mm.
long, the mature fruits 7-8 mm. in diameter; leaf-blades narrowly el-

liptic, comparatively small, not exceeding 6.5 X 2.5 cm. and often much
smaller; Samoa 4. R. longipes.

Leaf-blades obtuse or narrowly rounded at base and not appreciably decurrent

on the petiole, this not winged, terete or subterete proximally, leaving a

scar nearly as high as broad; leaves congested toward apices of branchlets

or in irregular whorls, the blades comparatively large, rarely less than 9 X
3.5 cm.; flowers and fruits pedicellate; Fijian species.

Branchlets comparatively stout, usually 3-10 mm. in diameter toward apex;

plants glabrous throughout.

Petioles 12-22 mm. long, the leaf-blades obovate, 11-15 X 4.5-7 cm.; in-

florescences bearing 2-4 flowers at apex, the pedicels 4-6 mm. long,

the flowers 5-7-merous; branchlets 5-10 mm. in diameter toward apex.

5. R. crassiramea.

Petioles 3-5 mm. long, the leaf-blades narrowly elliptic, (7-) 9-13 X

very sparse and inconspicuous, but sor

and pedicels; petioles 3-10 mm. long;

maturing per inflorescence, on pedicels ]

. 7. R. hadrocarpa.

1. Rapanea modesta Mez in Pflanzenr. 9(IV. 236): 367. 1902; Guil-

laumin in Jour. Arnold Arb. 13: 12. 1932.

Tree to 1 2 m. high, glabrous throughout, the branchlets terete, slender,

1.5-2 mm. in diameter toward apex, the older ones becoming grayish and

inconspicuously lenticellate, the leaf-scars semi-elliptic, about 1.5 mm.

broad and 1 mm. high; leaves scattered, the petioles slender, 5-7 mm.

long, semiterete, winged nearly to base, the blades chartaceous, slightly

asymmetric, pustulate-glandular-punctate on both sides, drying brownish.
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slightly paler beneath, oblanceolate or elliptic-lanceolate, 4-11 cm. long,

1-4 cm. broad, attenuate at base and long-decurrent on the petiole,

rounded or obtuse and inconspicuously retuse at apex, the costa nearly

plane above, prominent beneath, the principal secondary nerves 12-18

per side, spreading or subascending. sharply prominulous on both sides,

anastomosing and forming an inconspicuous collecting nerve 0.5-1.5 mm.
within the margin, the veinlet-reticulation usually prominulous on both

sides; inflorescences axillary or lateral on branchlets, glomerulate or

short-verruciform, the axis not exceeding 1 X 1-5 mm. and bearing 1-3

flowers or fruits, the bracts deltoid-oblong, scarcely 0.7 X 0.5 mm., sub-

acute, caducous; flowers essentially sessile, the pedicels in fruit less than 1

mm. long; fruiting calyx subrotate, 2-2.5 mm. in apical diameter, co-

piously or sparsely glandular-punctate or -lineolate, the lobes 4, deltoid, to

1 X 1 mm., subacute; fruits subglobose or slightly oblate, 2.5-4 mm. in

diameter, copiously immersed-glandular-lineolate, rounded at base and

apex, the stigma farciminiform, much longer than broad, to 1.5 mm. long,

about 0.3 mm. in diameter, apparently inequilaterally furrowed distally.

: and caducous, leaving an inconspicuous umbo.

Distribution: New Caledonia and the New Hebrides; infrequently

collected, although Kajewski notes it as common on Efate, where it oc-

curs in rain-forest as a tree up to 12 m. in height, with fruits becoming
purple at maturity.

Rapanea modesta, in superficial characters, is not readily separable

from R. tnyricifolia. Mez implies that somewhat asymmetric leaves are

characteristic of a group of New Caledonian species, including R. modesta,

but in fact the leaves of R. myrkijolia are sometimes also slightly asym-
metric, and this character does not seem reliable. Nevertheless, the two
species are not very closely allied if the stigmatic characters emphasized
in Mez's key indicate genetic relationships, as they probably do. Ra-
panea modesta is correctly placed by Mez among the species with an

elongate, styliform, or farciminiform stigma, an alliance that probably
does not extend east of the New Hebrides. Rapanea myricifolia does not

belong with these species, among which Mez placed it; its stigma is dis-

tinctly capitate-subquadrangular.

2. Rapanea amischocarpa A. C. Sm., sp. nov.

>ur. Arnold Arb. 13: 12. 1932, in Bull. Hist. Nat.
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Arbor ad 25 m. alta ubique glabra vel partibus novellis obscure fur-

furaceo-lepidotis, ramulis validis subteretibus apicem versus 2-4 mm. di-

ametro inconspicue lenticellatis, foliorum cicatricibus transversim semi-

ellipticis ad 3 X 2.5 mm.; foliis secus ramulos dispersis, petiolis validis

semiteretibus in sicco rugulosis 7-20 (juvenilibus ad 30) mm. longis supra
medium anguste alatis, laminis chartaceis vel subcoriaceis in sicco utrinque

badiis et obscure glanduloso-punctatis, oblanceolatis vel obovatis saepe in-

conspicue asymmetricis, (6-) 8-17 cm. longis, (2-) 2.5-6 cm. latis (juveni-

libus ad 27 X 8.5 cm.), basi attenuatis et in petiolum longe decurrentibus.

apice obtusis vel rotundatis saepe subretusis, margine anguste recurvatis.

costa supra plana vel acute elevata subtus prominenti, nervis secundariis

utnnsecus 17-30 cum aliis debilioribus interspersis subpatentibus utrinque

prominulis vel subtus subimmersis marginem versus anastomosantibus,

nervo collectivo 1-3 mm. intra marginem inconspicuo, nervo exteriore

saepe manifesto, rete venularum utrinque immerso vel prominulo; inflo-

rescentiis axillaribus vel secus ramulos lateralibus glomerulatis vel verru-

ciformis, axe sub fructu ad 3 X 3 mm. fructus 1 vel 2 subterminales

gerenti, bracteis deltoideis ad 0.5 X 0.7 mm. obtusis saepe subpersistenti-

bus; calyce sub fructu sessili subrotato basi valido apice 4-5 mm. diametro,

lobis 5 obscure immerso-glandulosis late deltoideis subacutis ad 1 mm.
longis et 2 mm. latis; fructibus subglobosis maturitate 7-10 mm. diametro

immerso-glanduloso-punctatis, pericarpio 1.5-2 mm. crasso, endocarpio

corneo 0.6-1 mm. crasso; stigmate marcescenti demum deciduo ut videtur

quam lato longiore ad 1.5 mm. longo et 0.5 mm. lato forsan irregulariter

anguste alato.

Hebrides; the type

Distribution : Endemic to the Santa Cruz Islands and the New Heb-

rides, and known from several islands between Vanikoro and Aneityum.

It is recorded as a tree 12-25 m. high occurring in rain- forest at elevations

of 60-850 m. Kajewski indicates that the species is common on Vanikoro

and Aneityum, and M. S. Johnson notes it as abundant in the lower

canopy of the closed high forest on Eromanga. The leaves are said to be

dark green with a light yellow midrib, and the fruits at maturity are

purple or black.

Local name: Yaltorvu, recorded from Eromanga by Johnson.

Santa Cruz Islands. Vanikoro: Kajewski 583 (a, k, uc, us), 592 (a, k, uc,

US), 666 (A, BISH, K, UC, US).

New Hebrides. Ambrim: Mt. Toiio, Aubert de la Rue, Jan. 21, 1936 (p).

Eromanga: Mt. William. Johnson 52 (k). Aneityum: Anelgauhat Bay, alt.

60 m., Feb. 12, 1929, Kajewski 751 (a holotype; isotypes at bish, k, ny, p, us).

Although flowers are not available, R. amischocarpa merits recognition

as a very distinct taxon related, among species known from the Fijian
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Region, only to R. modesta Mez, from which it is readily distinguished

by its robust habit, much larger leaves, calyces, fruits, etc. The New
Caledonian R. citrijolia Mez may also be indicated as a relative, but in

comparison the new species has predominantly obovate rather than oblong-

elliptic leaf-blades and substantially larger calyces, although a satisfactory

comparison is not feasible in the absence of flowers. The flowers and fruits

of R. citrijolia are definitely short-pedicellate, in spite of Mez's descrip-

tive phrase "pedicellis subnullis.''

3. Rapanea myricifolia (A. Gray) Mez in Pflanzenr. 9 (IV. 236) : 366.

1902; J. W. Parham, PI. Fiji Isl. 158. 1964. Figures 76-83.

Myrsine myricaefoUa A. Gray in Proc. Amer. Acad. Arts 5: 330. 1862, in Bon-

plandia 10: 37. 1862; Seem. Viti. 438. 1862. Fl. Vit. 149. 1866; Home, A
Year in Fiji, 265. 1881.

Myrsine capitellata sensu Seem, in Bonplandia 9: 257. 1861, Viti, 438. 1862;

Ardisia sp. Seem, in Bonplandia 9: 257. 1861.

Myrsine crassifolia sensu A. Gray in Bonplandia 10: 37. 1862; Seem. Fl. Vit.

149. 1866; Home, A Year in Fiji, 265. 1881; non R. Br.

Myrsine sp. n. Home, A Year in Fiji, 265. 1881.

Rapanea samoensis Lauterb. in Bot. Jahrb. 41: 232. 1908; Rechinger in

Denkschr. Akad. Wiss. Wien 85: 326. 1910; Setchell in Carnegie Inst. Wash.
Publ. 341: 61. 1924; Christophersen in Bishop Mus. Bull. 128: 167. 1935;
A. C. Sm. in Bishop Mus. Bull. 141: 119, p. p. 1936; J. W. Parham, PI.

Fiji Isl. 158. 1964.

Shrub or tree 1-15 m. high, glabrous throughout, the branchlets terete,

slender, 1-3.5 mm. in diameter toward apex, at first pale brown, the older

ones becoming grayish and inconspicuously but sometimes abundantly
lenticellate. the leaf-scars transversely semi-elliptic, 1-3 mm. broad; leaves

scattered, the petioles often slender, semiterete or shallowly canaliculate,

2-15 mm. long, narrowly winged nearly to base, the blades chartaceous or

thin-coriaceous, sometimes inconspicuously asymmetric, punctate or some-
times short-lineolate with raised or immersed glands on both sides, drying
brownish, slightly paler beneath, obovate to lanceolate or obovate- or

elliptic-lanceolate, (2-) 3-11 (-12) cm. long, (0.7-) 1-3.5 (-4) cm.
broad, attenuate at base and long-decurrent on the petiole, obtuse to

rounded and usually shallowly retuse at apex, the costa plane or elevated

Figures 76-83 76 and 78 in. in Smith 5191, 77 from
Gillespie 2899. 79 and 80 from Fiji Dept. Agr. 13604, 81 and 82 from St. John
18159, 83 from De^ener 142W. 76. 6 inflorescence. X 5; 77, 6 flower, X 10;
78. sectioned functionally ; flower, with two corolla-lobes, two stamens, and
gynoecium with partially developed placenta. X 15; 79, functionally 9 flower,

X 10; 80, sectioi -\ eloped placenta, X 10; 81,

matic scar, and <1<

stigma, X 10. Figures 84. 85. Rapan, i ,m Melville et al.

7059. 84, $ inflorescence, X 5; 85, sectioned S flower, with two corolla-lobes
and two stamens, X 20.
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above, prominent beneath, the principal secondary nerves 8-25 per side,

interspersed with others nearly as obvious, spreading or subascending,

slightly elevated or prominulous or immersed on both sides, anastomosing

and forming an inconspicuous collective nerve 0.5-2 mm. within the mar-

gin, sometimes with a weaker marginal nerve, the veinlet-reticulation

prominulous or immersed on both sides; inflorescences axillary or lateral

above leaf-scars, glomerulate or verruciform, the axis sometimes to 4 mm.
long and 2 mm. in diameter and bearing 1-10 maturing flowers at apex,

the bracts several to many and often persistent, broadly deltoid to ovate

or oblong, 0.3-1 (-1.5) mm. long, 0.5-1 mm. broad, rounded or obtuse

at apex, often obscurely ciliolate at margin; flowers functionally $ or 9

(sometimes in the same inflorescence), 4- or 5-merous, the pedicels often

minute but sometimes obvious, slender, to 2 mm. (rarely to 4 mm.) long

in flower and fruit; calyx cupuliform, 1-2 mm. in apical diameter at

anthesis, subrotate and slightly accrescent (rarely to 3.5 mm.) in fruit,

the lobes deltoid to oblong, to 1 X 1 mm. at anthesis, sparsely or co-

piously punctate- or lineolate-glandular, acute to rounded at apex, mi-

nutely glandular-ciliolate; corolla submembranous, cupuliform and be-

coming subrotate, 1.4-2.5 mm. long, sometimes to 4 mm. in apical di-

ameter, often copiously punctate- or lineolate-glandular, the lobes oblong,

1-1.8 X 0.5-1.5 mm., obtuse at apex, copiously but minutely glandular-

ciliolate; filaments membranous, ligulate, adnate to corolla-tube, the

anthers oblong-deltoid or ellipsoid, subsagittate at base, obtuse at apex,

variable in size but when functional 1-2 mm. long; gynoecium obvious in

functionally 9 flowers, the ovary ellipsoid to subglobose, the stigma con-

spicuous, capitate-subquadrangular, at anthesis to 1.5 mm. long and 2

mm. broad, the angles subalate, the ovules 2-5 (-7), lateral and often

distally uniseriate; gynoecium in functionally 8 flowers none or ap-

parent, then the stigma minute, the placenta sometimes developing but

with apparently sterile ovules; fruits rarely more than 5 per inflorescence,

globose or slightly oblate, 3-7 mm. in diameter, the pericarp to about 1

mm. thick, the mesocarp carnose, immersed-glandular-lineolate, the endo-

carp horny, 0.3-0.5 mm. thick, the apex rounded and inconspicuously um-
bonate, the stigma slightly accrescent but soon marcescent and caducous,

leaving a conspicuous circular scar.

Type locality: Mathuata Province, Vanua Levu, Fiji; the type is a

U. S. Exploring Expedition collection, cited in the sequence below. In

his original publication Gray cited Exploring Expedition material from

"Muthuata, Feejee Islands. Eimeo, Society Islands." Examination of

the holotype and several isotypes indicates that a single collection was
involved. All such material is labeled "Feejee Islands" with the excep-

tion of a single specimen (ny, where three isotypes are deposited) labeled

"Eimeo, Society I." and annotated by Gray as his Myrsine myricaefolia.

This specimen is certainly a part of the Fijian material, and one must as-

sume that the mixed label was responsible for Gray's citation. All of the
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type material may therefore be confidently assigned to the Fijian lo-

The holotype of R. samoensis was Vaupel 173, probably deposited at

Berlin, from "Hinter Sologa," Savaii, Samoa. Fortunately several iso-

types exist, among which it seems appropriate to designate the Kew sheet

the lectotype, as cited in the sequence below.

Distribution: Fiji and Samoa, locally abundant in both archipelagos

at elevations from sea-level to the highest point of Viti Levu, 1,323 m.,

and to 1,500 m. on Savaii. Habitats vary from beach thickets and coastal

forest to dry forest, thickets in grassland, and crest thickets; the species

has been noted on limestone in Fiji and on lava flows in Samoa. Indi-

viduals are noted as trees or shrubs 1-15 m. in height, sometimes freely

branched and sometimes compact; the calyx has brownish or purplish

glands; the corolla is white or yellowish green, with pink to red, purple,

or brownish glandular markings; the anthers are greenish white; and the

fruits are at first green to red or purple, becoming black at maturity.

Local names and uses: In spite of its abundance the species seems to

lack a uniform Fijian name, the following (none of which is really reliable)

having been noted only once each: mbethembethe (Yasawas); sinu, ndoi

ni vorsa, and mbuna kau ni mbure (Mba) ; sembala (Nandronga & Na-

vosa); sinu nganga (Serua) ; sangali ni sakea and ndasea (Mathuata).

In Samoa, the name saitamu was noted by Setchell. In Fiji (Serua) the

poles and timbers are considered useful, and in the Yasawas the plant

is noted as having a medicinal use for eye trouble. On Tutuila it is indi-

cated that the wood is used for clubs and chiefly staves of office.

Fiji. Yasawas: Waya Island: Nangua, St. John 18159 (bish, k, suva, us).

Viti Levu: Mba: Vicinity of Nandarivatu. Tothill 345 hush. k>. 365 (k), Parks

20510, 20675 (both bish, suva. vc. us). Gillespie 3908 (a, bish), 4007 (bish,

uc), 4168 (bish, uc), 4244 (bish), Smith 6063, 6269 (both a, bish, k, nv, us),

Degener 14269 (a, bish, k, xy, uc, us). Fiji Dept. Agr. 8520 (suva); Mt. Na-

nggaranambuluta (Lomalangi), Gillespie 3921 (bish, ny, uc), 4063 (bish, k,

uc, us), Fiji Dept. Agr. 2339 (suva), 2366 (a, suva); Mt. Kombalevu, Gillespie

3739 (bish); Nandala, 0. & I. Degener 32133 (bish, ny), 32134 (bish); Mt.

Tomanivi (Victoria). Gillespie 4119 (bish). Smith 5191 (a, bish, k, us). Na-

ndronga & Navosa: Nandrau, Berry 69 (k, mass, suva); Rairaimatuku Plateau,

Smith 5435 (a, k, ny, us); southern slopes of Nausori Highlands, Namosi Creek,

Smith 4602, 4727 (both a, bish, k, us). Serua: Namboutini. Fiji Dept. Agr.

14009 (a, bish, k, suva); Vicinity of Ngaloa, Smith 9688 (bish, gh, k, suva,

uc, us), Fiji Dept. For. 899 (k, suva); Taunovo Creek, Smith 9566 (bish, gh,

k, suva, uc, us); Ndeumba Beach, Fiji Dept. Agr. 13217 (suva). Namosi:

North of Wainavindrau Creek, Smith 8446 (bish, gh, k, suva, uc, us); Mt.

Voma, Gillespie 2899 (bish, k, ny, uc, us); Wainandoi, Mead 1967 (k). Ra:

Mountains near Penang, Greenwood 760 (k). Tailevu: Vicinity of Nggelekuro.

Fiji Dept. Agr. 13604 (bish. k, suva). Rewa: Coast west of Suva, MacDaniels

1070 (a, bish): vicinity of Lami. Gillespie 4603 (bish). Fiji Dept. Agr. 940 (a,

bish, suva). Viti Levu & Vaxua Lew: Without further locality, Seemann
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289 (bm, gh, k). Mbengga: Lalati, Fiji Dept. Agr. 13727 (bish, k, suva).

Kandavu: Seetnann 290 (bm, gh, k). Ovalau: Mt. Koronimoko, Smith 8072

(bish, gh, k, suva, uc, us); Mt. Tana Lailai, Smith 7709 (bish, gh, k, suva,

uc, us). Vaxua Levu: Mathuata: "Mountains." U. S, Expl. Exped. (us

63446 holotype; isotypes at gh, k, ny); southern base of Mathuata Range,

Smith 6806 (a, bish, k, ny, us) : Mt. Numbuiloa. east of Lambasa, Smith 6397,

6541 (both A, bish. k. us i. Fiji Dept. Agr. 14640 (bish, suva). Thakaundrove-

Mathuata boundary: Korotini Range, Smith 567 (bish, gh, k, ny, uc, us).

Rambi: Home 455 (gh, k). Taveuni: Near lake above Somosomo, Smith 877

(bish, gh, k, ny, uc, us), 8354 (bish, gh, k, suva, uc, us), Fiji Dept. Agr.

14373 (bish, k, suva). Fulanga: Smith 1218 (bish, gh, k, ny, uc, us).

Ongea Ndriki: Bryan 420 (a, bish). Fiji, without further locality: Home 389

(gh, k).

Samoa. Savaii: Fagalele-Falealupo, Christophersen 3394 (bish, ny, uc); be-

tween Letui and Aopo, Bryan 147 (bish, k, ny); Aopo-Asau, Christophersen

3434 (bish), 3435 (a, bish); inland from Sologa, April 4, 1906, Vaupel 173

(k lectotype ; isotypes at bish, us) ; Mataulanu lake shores, Christophersen 865

(bish, ny, us); Papa'afu, rim of crater, Christophersen 2720 (bish, k, ny, uc,

us); Taga, Christophersen 2835 (bish, k); Near Salelologo, Bristol 2478 (bish).

Tutuila: Matafao trail, Setchell 382 (bish, uc, us); Matafao ridge, Chris-

tophersen 1024 (bish, ny, uc), 1046 (bish, us), 1053 (bish), 1065 (bish, k,

uc); top of Pioa, Christophersen 3547 (bish, uc), 3574 (bish, us); top of S.

Pioa, Christophersen 1202 (bish, ny). Samoa, without further locality: Whit-

mee 121 (k), Powell (k).

As indicated above in my discussion of R. tnodesta, vegetative charac-

ters scarcely permit the ready separation of that species and R. myricijo-

lia, but the stigmatic characters of the two taxa are strikingly different

and indicate different alliances. Rapanea myricifolia seems more closely

allied to a group of seven Tahitian species recognized by Mez (1902: 372,

373), but if his descriptions are dependable none of these are conspecific

with the taxon so abundant in Fiji and Samoa. At any rate, no Polynesian

species has nomenclatural priority over R. myricifolia.

A painstaking examination of the many available collections of this

immediate complex from Fiji and Samoa, including type material of R.
samoensis, has been undertaken to see whether the two described taxa

could be maintained at any level. At first glance one might assume that

there are dependable differences in leaf-shape, as stated by Lauterbach.

In general, the Fijian population is more inclined to have its leaf-blades

lanceolate, with a ratio of length to breadth of about 4:1 (but often the

blades are merely obovate, with a ratio of 2 : 1 ) . On the other hand, the

leaf-blades of the Samoan specimens are more uniformly inclined to be

obovate, with a ratio of 2:1 or 3:1 (but less frequently the blades are

lanceolate, with a ratio of 4:1). The inflorescence is basically similar in

the two areas, but in Fiji it is often inclined to be comparatively elongate

and verruciform, sometimes to 4 mm. long, and occasionally with as many
as 10 flowers (but often the inflorescence is merely glomerulate and the

flowers may be as few as 3 or even reduced to 1 ) . The inflorescence of

Samoan specimens is usually merely glomerulate, less often verruciform

and to 2 mm. long, and the flowers are only rarely more than 5. Pedicel-

length is not a reliable character, as in both areas the flowers (and fruits)
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may be essentially sessile or the fruits may have pedicels up to 2 mm.
long (or even longer in some Fijian collections). Among the Samoan
specimens only 4-merous flowers have been noted; in Fiji the flowers are

usually 4-merous but occasionally (even in the same inflorescence) 5-

merous. The fruits in Fiji at maturity are noted to have a diameter of 3-

5 (rarely to 6) mm., in Samoa 3.5-7 mm. From these notes it is ap-

parent that no real differentiation with a geographic correlation exists,

and therefore R. samoensis is not maintainable even as an infraspecifk

taxon. In the inclusive taxon leaf-size, leaf-texture, and the degree of

obvious venation are highly variable, but presumably in response to lo-

cal edaphic conditions rather than to genetic influence.

A few specimens from upland Viti Levu, Vanua Levu, and Taveuni

(e.g., Smith 567, 877, 5191, 8354; Fiji Dept. Agr. 14373) seem to stand

out because of their comparatively long pedicels (1.5-4 mm.) and con-

spicuous leaf-venation. However, certain lowland specimens (e.g., Green-

wood 760; Fiji Dept. For, 899; Fiji Dept. Agr. 14009, the latter with

exceptionally large leaves) also have the elongate pedicels, but their leaf-

venation is not unusually conspicuous. At this time it seems advisable to

recognize R. myricijolia as a fairly variable species, with reference to

pedicel-length, leaf-shape, leaf-size, and venation, without attempting no-

menclaturally to delimit populations within it.

4. Rapanea longipes A. C. Sm., sp. nov.

Rapanea sp. Christophersen in Bishop Mus. Bull. 128: 167. 1935.

Frutex vel arbor ad 5 m. alta ubique glabra, ramulis subteretibus gra-

cilibus apicem versus 1-2 mm. diametro inconspicue lenticellatis, foliorum

cicatricibus transversim semi-ellipticis ad 1.5 X 0.8 mm.; foliis secus ra-

mulos dispersis, petiolis gracilibus semiteretibus 5-10 mm. longis fere ad

basim anguste alatis, laminis chartaceis in sicco supra fusco-viridibus subtus

pallidioribus utrinque inconspicue glanduloso-punctatis. angusU- elliptids.

(2-) 3-6.5 cm. longis, (0.8-) 1-2.5 cm. latis, basi attenuates et in petiolum

longe decurrentibus, apice obtusis interdum minute retusis. margine an-

guste recurvatis, costa supra plana subtus acute elevata, nervis secundariis

inconspicuis utrinsecus 10-15 cum aliis debilioribus interspersis patentibus

utrinque prominulis vel subimmersis, marginem versus anastomosantibus.

nervo collectivo 0.4-0.8 mm. intra marginem inconspicuo, rete venularum

copioso sed inconspicuo utrinque immerso vel prominulo; inflorescentiis

in axillis foliorum delapsorum glomerulars vel verruciformibus, axe sub

fructu ad 2.5 X US mm., bracteis deltoideis ad 0.5 mm. longis latisque

apice obtusis vel rotundatis haud persistentibus
;

pedicellis manifestis sub

fructu 6-9 mm. longis basi paullo incrassatis; calyce sub fructu rotato

apice 2.5-3 mm. diametro, lobis 5 obscure glanduloso-punctatis deltoideis

ad 0.8 mm. longis et 1 mm. latis apice acutis margine saepe suberosis et

obscure glanduloso-ciliolatis; fructibus apice inflorescentiae paucis initio

obovoideis maturitate subglobosis 7-8 mm. diametro, basi et apice ro-

tundatis, pericarpio ad 1 mm. crasso obscure immerso-glanduloso-lmeolato,

mesocarpio spongioso, endocarpio osseo 0.2-0.3 mm. crasso; stigmate
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ubcapitato 0.6-1 mm. diametn

: Above Letui, Savaii, Samoa; the type is Christopher

Distribution: Endemic to Samoa and thus far known only from a

limited area in upland Savaii at altitudes of 1.550-1,700 m.; it is re-

corded as a shrub or tree 3-5 m. high in wet montane forest, with a main

stem or trunk to 10 cm. in diameter; the fruits are said to be green, but

perhaps when fully mature they become purple or black.

Samoa. Savaii: Forest above Letui, Tuisivi Range, alt. 1.600-1,700 m., Sept.

26, 1929, Christophersen 779 (bish holotype; isotypes at K, NY, p, tjc, us),

791 (a, bish, ny); above Matavanu, Christophersen & Hume 2205 (bish, k,

NY, uc), 2238 (bish, p, us).

In studying the flowering plants of Samoa, Christophersen suggested

that the four collections above cited might belong to an undescribed spe-

cies, which he refrained from naming in the absence of flowering material.

In considering the leaves of this taxon as "identical" with those of certain

Fijian collections of R. myricijolia, however, Christophersen was insuffi-

ciently critical, for the leaf-blades are more regularly elliptic in shape

(rather than prevailingly obovate-lanceolate) than those of R. myricijolia

and are in general thinner in texture and with more obvious venation. In

addition to these somewhat intangible foliage differences, the strikingly

elongate pedicels and the larger fruits apparent in this small upland popu-

lation on Savaii make its specific recognition desirable, even though no
additional material has become available since Christophersen's effective

and discerning field studies of Samoan plants.

5. Rapa

Tree, glabrous throughout, the branchlets subterete, robust, 5-10 mm.
in diameter toward apex, brown to grayish, the older parts copiously len-

ticellate. the leaf-scars abundant and conspicuous, transversely elliptic,

4-5 mm. broad, about 3 mm. high; leaves congested toward apices of

branchlets. the petioles stout, slightly flattened above, 12-22 mm. long,

the blades coriaceous, drying brownish, obovate, 11-15 cm. long, 4.5-7

cm. broad, narrowed to an obtuse base and abruptly short-decurrent on
the petiole, broadly obtuse and often slightly emarginate at apex, nar-

rowly recurved at margin, the costa conspicuous and prominent on both

sides, the principal secondary nerves 12-15 per side, interspersed with

others slightly less obvious, subspreading, raised on both surfaces, anas-

tomosing and forming an irregular collective nerve 2-4 mm. within the

margin, the veinlet-reticulation subimmersed or prominulous on both sides;

inflorescences axillary or lateral above leaf-scars, glomerulate or verruci-

form, the axis sometimes cylindric and to 7 X 4 mm., bearing 2-4 flowers
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at apex but with many subapical scars, the bracts deciduous; pedicels

stout, 4-6 mm. long, the calyx (slightly past anthesis) thin-carnose, cupu-
liform, the lobes 5-7, usually 6, deltoid, about 1.5 mm. long and broad,

subacute to obtuse at apex, minutely glandular-ciliolate ; ovary after an-

thesis depressed-subglobose, the stigma caducous, the ovules about 5.

Dec. 16, 1927, Gillespie 4374 (bish

Since this species was first described in 1943 on the basis of a single

collection no additional material has become available, although the type

locality is now as well collected as any part of Fiji. The only other species

of Rapanea thus far recorded from Fiji, R. myricijolia, is taxonomically

so distinct as to obviate comparison. In fact, R. crassiramea and the two

new species described below seem to form a small, isolated complex,

characterized by robust habit, congested or irregularly whorled leaves,

and essentially terete or semiterete rather than winged petioles. These

characters, although seemingly not very basic, effectively remove these

three species from the close relationship of other described Melanesian

and Polynesian Rapaneae.

6. Rapanea polyantha A. C. Sm., sp. nov. Figures 84, 85.

alta ubique praeter corollam glabra ut videtur

assis apicem versus plerumque 3-4 mm. diame-

tro, initio fuscis mox cinereis inconspicue lenticellatis, foliorum cicatricibus

transversim ellipticis ad 3 mm. latis et 2.5 mm. altis; foliis 3-6-subverticil-

latis, petiolis crassis (1.5-2.5 mm. diametro) teretibus 3-5 mm. longis,

laminis subcoriaceis in sicco fuscescentibus subtus paullo pallidioribus,

anguste ellipticis, (7-) 9-13 cm. longis, (2-) 3.5-5 cm. latis, basi an-

guste rotundatis vel obtusis, apice obtusis vel obtuse breviter cuspidatis,

margine anguste recurvatis, costa conspicua supra plana vel canaliculata

subtus prominenti, nervis secundariis utrinsecus 13-16 cum aliis paullo

debilioribus interspersis irregulariter patentibus utrinque elevatis, intra

marginem 1-5 mm. insolite anastomosantibus, rete venularum irregulari

utrinque prominulo vel subimmerso; inflorescentiis $ solis visis numerosis

secus ramulos infra folia saepe congestis, axe sub anthesi glomerulato vel

verruciformi ad 2 mm. longo et 3 mm. diametro apice flores 13-25 con-

gests gerenti, cicatricibus riorum delapsorum lateraliter manifestis, brac-

teis inconspicuis deltoideis ad 1 X 0.8 mm. apice acutis margine glan-

duloso-ciliolatis haud persistentibus
;
pedicellis gracilibus ad 3 mm. longis;

floribus 3 5-meris vel corollae lobis interdum 4, calyce subrotato sub-
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i apice ad 2 mm. diametro, lobis ovato-deltoideis ad 0.7-0.9

mm. immerso-glanduloso-punctatis vel lineolatis, apice subacutis, margine

obscure erosulis; corolla submembranacea sub anthesi cupuliformi-sub-

rotata ad 2.8 mm. longa et apice ad 3.5 mm. diametro extus copiose sed

minutissime glanduloso-papillosa, lobis 4 vel 5 ovato-oblongis ad 2 X 2

mm. immerso-glanduloso-punctatis, apice acutis; staminibus 4 vel 5, fila-

mentis corollae tubum adnatis, antheris oblongo-deltoideis 0.5-0.7 mm.
longis latisque apice obtusis; gynoecio in floribus $ nullo.

Type locality: Mt. Tomanivi, Mba Province, Viti Levu, Fiji; the

type is Melville & Parham 7059.

Distribution: Known from only two collections, made in mixed tropi-

cal rain-forest in north-central Viti Levu at elevations of 1,127 m. (Gil-

lespie) and about 1,220 m. (type); it is noted as a small tree to 4.3 m.

high, the single trunk bearing a rounded or flat crown; the abundant

flowers of the type have white corollas.

Fiji. Viti Levu: Mba: Summit ridge of Mt. Tomanivi (Victoria), May 4,

1962, R. & E. F. Melville & J. W. Parham 7059 (Fiji Dept. Agr. 12681) (k

holotype; isotypes at A, bish, suva); summit of Mt. Nanggaranambuluta (Lo-

malangi), Gillespie 3795 (a, bish).

The highest summit ridge of Fiji has been visited by many collectors,

but it still discloses unexpected and totally distinct plant novelties such

as the species here described. The Gillespie specimens, from a nearby
high ridge, were collected in November 1927; although they are sterile,

a few persisting inflorescence-axes indicate their place in Rapanea, and
their leaves are very similar to those of the type. From R. crassiramea,

its only close ally, R. polyantha differs strikingly in its very short petioles.

Furthermore, its leaves appear to be whorled in separated clusters along
its branchlets, rather than, as in JR. crassiramea, being continuously con-

gested and hence when falling leaving closely approximate and very con-

spicuous scars. Only staminate flowers are known for this novelty, where-
as the known flowers of R. crassiramea were functionally pistillate, and
therefore a direct comparison of flowers cannot be made. However, it

appears that the inflorescences of R. polyantha are substantially less ro-

bust but much more copiously flowering than those of R. crassiramea.

7. Rapanea hadrocarpa A. C. Sm., sp. nov.

Rapanea samoensis sensu A. C. Sm. in Bishop Mus. Bull. 141: 119, p. p. 1936;

Arbor ad 8 m. alta. partibus novellis copiose vel sparsim minute glandu-
loso-capitato-pilosis, pilis haud 0.05 mm. longis, indumento plerumque
evanescenti saepe petiolis pedicellisque subpersistenti ; ramulis teretibus

apicem versus 1.5-2.5 mm. diametro, primo fuscis mox cinereis copiose

lenticellatis, foliorum cicatricibus subcircularibus ad 2.5 mm. latis et 2

mm. altis; foliis 3-5-subverticillatis, petiolis (1.2-1.5 mm. diametro) 3-
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10 mm. longis inferne subteretibus superne semiteretibus, laminis char-

taceis in sicco supra fuscis subtus pallidioribus vel subviridibus, utrinque

pustulato-punctato-glandulosis glandulis demum immersis, lanceolato-

obovatis vel ellipticis, (7-) 10-16 cm. longis, (2.5-) 3.5-6.5 cm. latis, basi

abrupte obtusis, apice rotundatis vel obtusis plerumque inconspicue re-

tusis, margine anguste recurvatis, costa supra plana vel leviter canahculata

subtus prominenti, nervis secundariis utrinsecus 15-25 inconspicuis sub-

adscendentibus utrinque prominulis intra marginem 2-4 mm. laxe anas-

tomosantibus, rete venularum inconspicuo laxo utrinque immerso; inflo-

rescentiis axillaribus vel secus ramulos inter folia dispositis glomerulars

vel verruciformibus, axe sub fructu ad 3 mm. longo et 2.5 mm. diametro

fructus maturos 1-4 apice gerenti, bracteis late deltoideis ad 0.7 X 1 mm.
apice rotundatis vel obtusis subpersistentibus, dorso glandulis minute

stipitatis copiose ornatis demum glabratis, margine ciliolatis; pedicellis in

alabastro 1 mm. sub fructu 1.5-4 mm. longis; calyce sub fructu rotato

apice 3-4 mm. diametro, lobis 4 vel 5 immerso-glandulosis late deltoideis

ad 1 mm. longis et 1.5 mm. latis apice acutis vel obtusis margine copiose sed

minute glanduloso-ciliolatis; fructibus globosis maturitate 7-10 mm. di-

ametro basi et apice rotundatis, pericarpio 0.7-1.3 mm. crasso copiose im-

merso-glanduloso-punctato, mesocarpio spongioso, endocarpio osseo ad

0.2 mm. crasso; stigmate marcescenti et deciduo.

Type locality: Kambara Island, Fiji; the type is Smith 1245.

Distribution: Endemic to Fiji and thus far known from a few scat-

tered localities in southern Viti Levu and the Lau Group, at altitudes from

near sea-level to 300 m.; it has been noted as a tree 4-8 m. high, often

slender and with a trunk to 8 cm. in diameter, occurring in forested areas;

the fruits are at first dull white with purplish glands, becoming red and

doubtless eventually darker.

Local name: Only the type collection bears a local name, utu ni to-

ndruku.

Fiji. Viti Levu: Serua: Inland from Namboutini. Fiji Dept. For. 459 (Da-

manu 108) (k, suva). Rewa: Mt. Korombamba. Fiji Dept. Agr. 16517 (bish,

mass, suva). Tuvutha: Central forest, Bryan 549 (a, bish, k, suva, uc, us).

Kambara: Forest on limestone formation, March 2, 1934, Smith 1245 (bish

holotype; isotypes at gh, k, ny, uc, us).

In referring my no. 1245 to R. samoensis in 1936 I was distinctly in er-

ror, as it bears little relationship to the other specimen then cited, no. 1218,

which indeed does represent R. samoensis (= R. myricifolia). The Ka-

mbara collection, with three others cited above, represents a distinct novel-

ty, suggesting only R. crassiramea and R. polyantha. From these species R.

hadrocarpa is distinguished by its comparatively slender branchlets and

its indument. The new species, in fact, is the only known Fijian Rapanea

to have a vegetative indument, which is composed of minute glandular

hairs and seems often limited to the youngest parts, although sometimes
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persisting on the petioles and pedicels into fruiting condition. On the

type collection the indument is extremely sparse and scarcely apparent,

only a few isolated hairs persisting here and there. Therefore, while it is

not a very useful diagnostic character, the indument is nevertheless sig-

nificant in suggesting that R. hadrocarpa may be less closely allied to the

other large-leaved Fijian species than indicated in my key.
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GROSSER & L1HM-: BAMIiOO CLASSIFICATION

PRESENT STATUS AND PROBLEMS OF

BAMBOO CLASSIFICATION *

STATUS OF BAMBOO CLASSIFICATION

The first bamboo classification originates from Rumpf (1750)

who divided the bamboos into 8 classes, all with the name Arundo. This

classification system was used with little change by Linne (1753), Rox-

burgh (1814), and Ruprecht (1839), until Munro (1868) proposed

his new system which is still applied in principle today. Bentham (1883)

modified the system of Munro so that instead of three divisions (Triglos-

sae (Arundinarae), Bambuseae verae, and Bacciferae) four subtribes were

introduced. Hackel (1889) and Gamble (1896) adopted the system of

Bentham unchanged. It is represented by the following arrangement:

Classification System of Bentham (1883)

[Including genera added by Hackel (1889) and Gamble (1896)]

:ra: Arunamarm, /irnwwv'™,,"'i
Phyllostac ys,

hroostachys, Merostachys, Chusquea, Planotta

'Vubambuseae: Stamens 6, palea usually 2-keeled. Pericarp thin, adnate to

GeVera^ Nastus, Guadua, Bambusa Thyrsostachys Gua-

duella, Atractocarpa, Gigantochloa, Oxytenanthera,

Pitelia

'teldrocalameae: Stamens 6, palea 2-keeled. Pericarp fleshy or crustaceous,

Ge'Sa
6

DZlrocdamus, Melocdamus, Pseudostachyum,

Teinostachyum, Greslania, Cephalostachyum

'"Krlneae- Stamens 6 or more spikelets 1-flowered; palea none or
Melocanneae. *™™*^^ flowering giume . Pericarp crustaceous or

ggTBttM ^ocHloa, Melocanna, OcMan-

• TM. i™,,,iMH«n was sunoorted by the Deutsche Forschungsgemeinschaft.
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Slight modifications to the system of Bentham were made by E. G.

Camus (1913) and by Stapf (1917). Camus arranged the genera in

five tribes and four subtribes while Stapf combined the African genera

Puelia, Guaduella and Atractocarpa of the second subtribe into a separate

fifth subtribe (Pueliinae). The system of Stapf was adopted by Hub-
bard (1934) in Hutchinsons monograph "Monocotyledons." A markedly
different system was proposed by A. Camus (1935) as an expansion of the

system formulated by her father E. G. Camus (1913). She assigned all

genera having filaments united to form a tube into a special tribe Synan-
drae, resulting in a total of seven tribes and four subtribes.

Classification System of A. Camus (1935)

Tribus II

Arthrostylideae:

Tribus III

Chusqueae:

Tribus IV

Hickelieae:

Tribus VI

Tribus VII
Baccifereae

Subtribus I

Dendrocalaminae :

Subtribus II

Melocanninae:

Subtribus III

Clmsquea, Planotia

Schizostachyum, Dinochloa, Melocanna, Ochlandra

Perrierbambus.

lluln (1946. 1956) regarded the tribe Synandrae of A. Camus as

unnatural. In his opinion, the main differences between Bentham's

subtribes, based on fruit-structure, are not in accordance with the ob-

served natural characters. Although fruit structure is considered of basic

importance by Munro (1868) and Bentham (1883), both studied only

very few fruits and their limited observations were insufficient for the

weight given them in their system. Furthermore, they neglected the

structure of the ovary, the spikelet (except in the fourth subtribe), and

the inflorescence. As a result, a thorough revision of bamboo classifica-
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tion was considered necessary by Holttum (1956). As the basis for a na-
tural classification he proposed a new system based on the structure of
the ovary. In comparison with earlier systems it contains substantial
changes within the four divisions to which the genera have been assigned.

fication System of Holttum (1956)

Melocanna, Ochlandra, Schizostackyiim (including
• Pseudostachyum. Cephalostachyum,

and Neohouzeaiia).

ivienjcalamus. /
. iiys, Bambusa,

Guadua, D< n 1 a, Racemobam-
bos (including Chloothamnus).

There is hardly any other group of flowering plants so difficult to iden-

tify and classify as are the bamboos. This is mainly because the common
identification based on flowers and fruits is seldom possible since most

bamboo species flower only at irregular intervals and often die soon

after. There are also species which mostly remain sterile. For example,

in Bambusa vulgaris, one of the most common species, only very few

flowering specimens have been observed, and fruiting has never been seen

(McClure, 1966). Only a few species flower annually or even constantly,

«.•_;.. Anindinaria wightiana. Bambusa lineata, Ochlandra rheedii, O. stri-

dula, Schizostaiiiyitm /„-,/. hyimlum. S. gracile and 5. grande (Gamble,

1896; Holttum, 1946; Raizada & Chatterji, 1956). Furthermore, the flow-

ers of many tropical bamboo species undergo changes during their devel-

opment so that their morphological characteristics vary according to the

time of observation. The preparation of collected material is often diffi-

cult because the flowers are easily damaged. Misinterpretations are then

possible, when new species or genera are described on the basis of such

flower fragments in which essential floral characteristics may be missing

(McClure, 1957a). Consequently, many species may be described under

different names or members of the same species may be placed in differ-

ent genera, or the same name may be given to quite different species.

As a result of these difficulties and uncertainties, a rather confused

picture results. This is reflected not only in the classification systems

mentioned above but also in the estimates of the numbers of species and

genera, which vary from 500 to more than 1000 species, and from 30 to

about 90 genera. Actually, the bamboos may contain around 600 to 700

species, excluding the bamboo grasses "Sasa" from Japan, which alone

comprise 6 genera with more than 600 species. McClure (1957b), who

lis first revision on 88 genera, which he had checked,
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later considered only 63 as "good," because he proved that several genera

were described twice. The most important genera, together with the num-

ber of their species and their distribution, are listed in Table 1.

Arthrostylidium Ruprecht

Bentham
Atractocarpa Franchet

Bambusa Retzius corr. Schreber

Chimonobambusa Makino
Chusquea Kunth
Dendrocalamus Nees
Dinochloa Buse

Fargesia Franchet

Gigantochloa Kurz ex Mui
Guadua Kunth

Guaduella Franchet

Hickelia A. Camus
Hitchcockella A. Camus
Indocalamus Nakai
Indosasa McClure
Leleba** Nakai
Lingnania McClure
Melocalamus Bentham
Melocanna Trinius

Merostachys Sprengel

Nastus Jussieu

N'f.oHduzEAUA A. Camus
Neurolepis Meisner
Nipponobambusa* Muroi

Central and East Asia,

Malaysia

East Asia (China)

India. Malaysia, Mada-

China, Japan, Korea, Taiwar

Middle and South America

ippines

Philippines. Java, Malaysia

China

ii ippines

Middle and South America,

Philippines

Central and West Africa

Madagascar

Madagascar

China. Philippines

East Asia (China)

South America
South America, Madagascar,

India. Indonesia, Laos
South America. New Guinea

Africa (Usumbura)
Asia, New Guinea, Africa.

Madagascar

Madagascar

Japan China. Taiwan, Indo-

china, Himalaya
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Pleioblastus* Nakai (93 )f China, Japan
Pseudocode A. Camus 1 Madagascar
Pseudosasa* Makino ex Nakai 4 Japan, Korea, China
Pseudostachyum Munro 1-2 Himalaya (India)

Puelia Franchet

Racemobambos Holttum
Sasa* Makino & Shibata (<

Sasaella* Makino (132)f Japan
Sasamorpha* Nakai (4)f Japan, South China,

Schizostachyum Nees 25 India-Philippines.

Semiarundinaria Makino
ex Nakai (8-15)f South China, Japan

Shibataea Makino ex Nakai 1 China, Japan
Sinarundinaria Nakai East Asia

Sinobambusa Makino ex Nakai (l)f Japan
Sinocalamus McClure China

Teinostachyum Munro 5 India, Ceylon

Thyrsostachys Gamble 2 India. Thailand

amboo species called "Take.'

Division of the Bambusaceae in Japan

Genera of Bamboo grass ("Sasa") Genera of Bamboo ("Tak

Because the flowers of many bamboos appear only infrequently, special

importance has to be given to the vegetative structures, too. A compre-

hensive description of the morphology of the vegetative parts of the

bamboos is given by Holttum (1958) in his taxonomic account of the

bamboos of the Malay Peninsula together with a key to these species

based on vegetative characters. Of special value as diagnostic characters

are the culm sheaths, which have been investigated in detail by Chatterji

& Raizada (1963). Their description and key to the identification of 22

Indian bamboo species is, however, not satisfactory, since no distinc-

tions were made between the ligule and the auricles (Holttum 1972).

The key itself is rather restricted in its application because of considerable

variations within the same species and an overlapping between different

species and genera (Pattanath & Ramesh Rao. 1969). Furthermore, it

can be used only for sheaths of mature culms, because in immature ones

differences in shape, size, and texture of the sheaths may occur. It is also
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necessary to recognize that culm sheaths, leafy twigs
7
and other vegetative

structures alone are not satisfactory substitutes for herbarium material

of flowering specimens, in spite of their usefulness for identification pur-

poses. Holttum (1972) pointed out that he could not define any genus

on vegetative characters only. However, the collection and study of indi-

vidual bamboos cannot be deferred until they are flowering.

Therefore, McClure (1957a, 1966) proposed that at first a complete

description of the vegetative structures of sterile bamboos should be made

and the description of the reproductive structures should be added after

flowering has been observed. These suggestions appear all the more im-

portant, since during flowering culm growth is more or less reduced, so

that no new culms with sheaths are produced and the older sheaths soon

disappear. This is why culm sheaths and flowers of the same plant are

only rarely present together in herbaria.

d on Anatomical Characters

Intensive investigations were carried out on 52 species of bamboo in

14 genera, collected in India, Bangla Desh, Thailand, Indonesia, the

Philippines, Taiwan, and Japan, which are listed in detail by Grosser

(1971) in his contribution to the histology and classification of Asian

bamboo species. The results have revealed that the anatomical charac-

ters of the bamboo culms are of considerable value for taxonomic identi-

fication, since distinct differences in the structure of the vascular bundles

exist between various genera as well as between many species. For most

of the species investigated a characteristic shape, size, and arrangement of

the vascular bundles could be demonstrated, on the basis of which an

anatomical classification system has been devised, which is discussed in

the following section.

In order to understand the principles of this system the anatomical

structure of bamboo culms must be described briefly (for details see

Grosser, 1971; Grosser & Liese, 1971; Grosser & Zamuco, 1971).

The anatomical structure of bamboo culms is mainly determined by
the collateral vascular bundles embedded in the parenchymatous tissue.

The vascular bundles are small, numerous and close to each other near

the periphery, becoming larger and more widely distributed towards the

center of the culm. However, in the inner culm of plants of many species

the bundles appear smaller again. Consequently, they reach their maximum
size in the central zone where they also exhibit their characteristic form

(Figure 1). The phloem and xylem part of each bundle is surrounded

by sclerenchymatous sheaths, differing in size and shape according to

their position within the culm of the given bamboo species. Each vas-

cular bundle in the central zone possesses four of these sheaths; two lat-

eral on either side of the vessels, and two polar, surrounding the phloem

Figure 1. Dendrocalamus giganteus Munro. Cross section of culm wall, a,
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and the intercellular space. Additionally, many genera possess isolated

fiber strands, situated either only on the inner side of the vascular bundle

or on the inner and outer sides; they are separated from the central vas-

cular strand by a few rows of parenchyma cells. Consequently, two struc-

tural types of arrangement of the supporting tissue can be distinguished:

sheaths and strands. Bamboo species with isolated fiber strands, there-

fore, possess vascular bundles consisting of two or even three parts, de-

pending on whether one or two fiber bundles are present in addition to

the central vascular strand. On the other hand, bamboo species with only

sclerenchyma sheaths have vascular bundles consisting of only one part.

Depending on the presence or absence of these types of vascular structures,

four basic vascular bundle types can be distinguished. These are de-

scribed in detail in Table 2 and illustrated in Figures 2, 3, 4, and 5.

Table 2. Basic vascular bundle types in bamboos (from Grosser & Liese 1971)*

Characteristics: Consisting of one part (central vascular strand) ; support-

intercellular space with tyloses.

Occurrence: In all species with leptomorph rhizomes throughout the

culm as the only type (Arundinaria, Phyllostachys) . See Figure 2.

Characteristics: Consisting of one part (central vascular strand) : supporting

tissue only as sclerenchyma sheaths; sheath at the intercellular space (proto-

xylem) strikingly larger than the other ones ; intercellular space without tyloses.

Occurrence: In species with pachymorph rhizomes growing either in single-

culm-formation (Melocanna) or in clumps (Cephalostachyum, Schizostachyum.

Teinostachynm). In Cephalostachyum as the only type throughout the culm;

in Melocanna, Schizostachyum, Teinostachynm in the basal internodes often

together with type III. See Figure 3.

Consisting of two parts (central vascular strand ',

fiber strand); fiber strand inside the central strand; sheath at

space (protoxylem) generally smaller than the others.

Occurrence: In clump-forming species with pachymorph rhizomes (Bam-
busa, Dendrocalamus, Gigani iys); at the basal internodes
combined mostly with type IV, in the middle and upper parts as the only type.

In Melocanna, Schizostachyum, and Teinostachynm combined at the basal inter-

nodes with type II. In some Oxytenanthera species, as the only type through-
out the culm. See Figure 4.

Vascular bundle type IV (d)

Characteristics: Consisting of three parts (central vascular strand and two
fiber strands) ; fiber strands outside and inside the central strand.

Occurrence: In clump-forming species with pachymorph rhizomes (Bambusa,
Dendrocalamus, Gigantochloa, Thyrsostachys): mostly at the 1

seldom at the middle part; always combined with type III. See Figur:

* Table 2 (text and illustrations) from Grosser ,

permission of Springer-Verlag, Berlin.
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drawn up. It consists of four main groups, one of which is divid

two sub-groups:

Group A Genera having vascular bundle type I consisting of one p;

Arundinaria, Phyllostachys, Tetragonocalamus.

Group B Genera having vascular bundle type II consisting of one

Genera having type II alone:

Cephalostachyutn.

Group B 2 Genera having type II combined with type III. consisting

Melocanm, Schisostachyum, Teinostachyum.

Group C Genera having vascular bundle type III consisting of t\

Oxytenanthera.

Group D Genera having type III. consisting of two parts combir

tvpe IV consisting of three parts:

Bambusa, Dendrocalamus, Gigantochloa, Thyrsostachys.
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Group A with the vascular bundle type I consisting of one part, in

general characterizes the leptomorph genera which are growing mono-

podially, whereas the pachymorph genera with sympodial growth are

typified by the Groups B, C, and D with the vascular bundle types II,

III, and IV, consisting of one, two, and three parts respectively (see Ta-

ble 2 ) . Between these two morphologically different bamboo groups there

also exist distinct structural differences. As far as the distribution of

genera is concerned, our classification system based on vascular bundle

types is in accordance to a large extent with Holttum's (1956) which

is based on similarities in reproductive structures. The anatomical

results confirm Holttum's opinion that neither the widely applied system

of Munro modified by Bentham (1883), nor the system by A. Camus
(1935) agrees with the natural order.

The genera Bambusa and Dendrocalamus, which in the older classifica-

tions have been placed for nearly a century in different subtribes or tribes,

possess very similar anatomical structures. Pattanath & Ramesh Rao
(1969) also noted that both genera have several anatomical features in

common. Therefore, both genera should be grouped together as Holttum
also proposed. Furthermore, on the basis of their vascular bundles the

genera Gigantochloa and Thyrsostachys belong to the Bambusa-Dendro-
calamus-GROUP D. On the other hand, Dendrocalamus has a distinctly

different structure from Teinostachyum and Cephalostachyum so that

these two genera cannot be placed together with Dendrocalamus in one

group as was formerly done, but rather into different groups as suggested

by Holttum. The Teinostachyum and Schizostachyum species investigated

have such a similar structure that Holttum's proposal to include the

Teinostachyum species in the genus Schizostachyum would conform with

the natural order. The extent to which this also applies to Pseudostachyum
and Neohouzeaua has not so far been determined anatomically. How-
ever, in contrast to the proposal of Holttum, the genus Cephalostachyum
appears to be anatomically less related to the genus Schizostachyum so

that its inclusion in the latter should be examined further.

The genus Melocanna belongs to Group B, together with the genera

Cephalostachyum and Schizostachyum including Teinostachyum. It

shows, however, more similarities with Schizostachyum than with Cephalo-

stachyum. All four genera possess the vascular bundle type II which is

present either alone {Cephalostachyum) or in combination with type III

(Melocanna, Schizostachyum and Teinostachyum) so that two subgroups,
B 1 and B 2, can be distinguished.

The genus Oxytenanthera forms a separate group, both on the basis of

its morphology in the system of Holttum as well as from the anatomical

point of view. Holttum (1956) shows that Oxytenanthera species from

Asia described by Munro & Gamble are either species of Dendrocalamus or

species of Gigantochloa and concludes that the genus Oxytenanthera is

exclusively African. Consequently, his "group B— ovary of the Oxy-

tenanthera type" should be restricted to the African species (type species

O. abyssinica (A. Richard) Munro). In fact 0. nigrociliata Munro from



polymorpka Munro, type IV.

Figures 2-5, from Grosser &
Springer-Verlag

Asia has a vascular bundle type structure closely related w «

calamus and Gigantochloa species, which would confirm Holttum who

placed 0. nigrociliata in Gigantochloa. However, two other spec es o

this genus, 0. */6«*tate Munro and 0. kosseusn Wger, exhibit distinct

differences from Dendrocalamus and Gigantochloa (Grosser. 1971, urosser

& Liese, 1971). The same differing structure probably occurs in tne
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African 0. abyssinica as can be concluded from investigations of a few

basal internodes obtained from Sudan. Pattanath & Ramesh Rao (1969)

also indicate a vascular bundle structure for basal internodes of O. abys-

sinica which appears to be similar to that of Oxytenanthera albociliata.

At least some species of Oxytenanthera growing in Asia probably pos-

sess an anatomical structure closely related to Oxytenanthera abyssinica.

However, only a thorough investigation of their morphology, especially of

the reproductive structures, and the histology of the genus will clarify

which of the 16 to 18 species of Oxytenanthera described so far belong

to the genus Oxytenanthera sensu Holttum, and those which must be in-

cluded in the genera Dendrocalamus and Gigantochloa. Holttum (1972)

points out that his assessment of the distinctiveness of the ovary char-

acters of O. abyssinica was possibly wrong and that these observations

need a re-analysis. Therefore 0. abyssinica (type species) might be more
closely related to Dendrocalamus than was previously thought. Other-

wise, two anatomical groups could be differentiated: one closely cor-

responding to Dendrocalamus and Gigantochloa (e.g., O. nigrociliata,

placed in Gigantochloa by Holttum), and the other not correspond-

ing to these genera (e.g., 0. abyssinica, O. hosseusii and O. albociliata,

the last one placed in Dendrocalamus by Holttum).

At first glance, a revision appears necessary for Dendrocalamus
membranaceus Munro because the anatomy of this species, collected in

the Botanical Garden of the Forest Research Institute, Dehra Dun
(India), differs considerably from the other eight Dendrocalamus species

investigated so far, but resembles markedly O. albociliata. Its affinity

to the genus Dendrocalamus, therefore, appears questionable from the

histological viewpoint. More likely this species belongs to Oxytenanthera.

Parker (see Chatterji & Raizada, 1963) assumed on morphological evi-

dence that D. membranaceus Munro and Oxytenanthera lacei Gamble
are identical. But Holttum (1972) definitely regards D. membranaceus
as a species of Dendrocalamus; it has short spikelets with 2 or 3 perfect

florets, much like those of Dendrocalamus strktus (Roxb.) Nees, the

type species of the genus. Therefore the culms collected as D.
ceus in Dehra Dun may in fact belong to another species. An
comparison with plants from other botanical gardens appears necessary to

obtain conclusive results.

In cases where the thickness of the culm wall is insufficient (e.g., Bam-
busa multiplex (Lour.) Raeusch, a species with only small thin-walled

culms) the vascular bundle type IV with its three parts appears only

rarely in internodes near the ground. Also in other Bambusa and Dendro-
calamus species vascular bundles of the basic type IV may not be de-

veloped if the culm remains small and thin-walled because of unsuitable

growing conditions. For the formation of vascular bundle type IV, the

culm wall must have a thickness of at least 10-25 mm., according to the

species. Consequently, species belonging to the Group D may have vascu-

lar bundle types of the Group C in their smaller culms. For the pachy-
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morph genera a classification into four different culm types has been de-

scribed inyolving three vascular bundle types: B (divided into Bl and

B2), C, and D. In contrast, all leptomorph genera have the same

vascular bundle type, represented by Group A. Consequently, not

only species of the genera Arundinaria, Phyllostachys and Tctragonocda-

mns investigated by the authors (Grosser, 1971; Grosser & Liese, 1971)

but also leptomorph species of the genera Brachystachyum, Chimono-

bambusa, Indocalamus, Phyllostachys, Pleioblastus, Pseudosasa, Senu-

arundinaria, Sinobambusa, and Shibataea (investigated by Li & Chin,

1960; and by Li, Chin & Yao, 1962) possess these types of vascular

bundles. The Chinese authors have grouped the 24 species from 14 gen-

era investigated into 15 different culm types, designated as different ana-

tomical groups. They have chosen for their anatomical characterization

the vascular bundle sequences from internodes of the middle of the culm.

Such sequences consist of the radial order of vascular bundles across the

culm-wall from the periphery towards the center. However, form, size,

and distribution of the vascular bundles vary considerably across the culm-

wall. Furthermore, each bamboo species has a more or less typical

sequence of vascular bundles. Thus, their classification system is rather

complex leading to IS different types for only 24 species; the conformity

of species related to each other becomes unclear. Also, the system refers

onlv to the internodes from the middle part of the culm whereas the vas-

cular bundles and their sequences vary considerably m h^ht posit on

within one culm (Grosser, 1971; Grosser & Liese, 1971) Therefore the

classification system by Li, Chin & Yao (1^
garded as representative either for the

52 bamboo species of

itself.

CONCLUSIONS

The results of our anatomical investigation

14 genera clearly demonstrate that for the classification of species
^
and

genera into natural systematic groups not only the Tf"*™^
rl t" tures can be used but also anatomical characters, in

ilarly morphological features of«^?*"^^S£»3tt^Z^Xtt^A— species

length of internodes wall .h,ckn^etc.a« by than
J

££«£££SK^S anatlica. differences exist
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between species of a genus and between genera. These differences can

be applied successfully for the designation of bamboo genera into natural

systematic units and for the further development of a modern bamboo
classification. For a system of identification of bamboos— to be more

independent of any one morphological state (e.g., sterile, flowering, cut,

converted) — it is suggested that the following approach should be

adopted:

A. Consideration of the morphology of reproductive structures— according to

Holttum's classification.

B. Consideration of the morphology of tive organs— ac-

cording to the results of Holttum (1958) and Chatterji & Raizada (1963) and
the proposals of McClure (1957a, 1966).

C. Consideration of anatomical characters of the culms— according to the

vascular bundle types described above (Grosser & Liese, 1971) and the re-

sults of study of the epidermal structure by Ghosh & Negi (1960) and Pat-

tanath & Ramesh Rao (1969).

SUMMARY

In the present paper the current status and problems of bamboo clas-

sification are discussed. Comparative histological investigations on 52

bamboo species from 14 genera, collected in seven Asian countries, have
shown that certain anatomical features of the culm are of taxonomic
value. They can be used successfully in addition to morphological char-

acters of the reproductive and vegetative organs for the differentiation

of bamboo into natural systematic units. The classification system pre-

sented is based on four vascular bundle types and combinations of them
within one culm. This system coincides to a large extent with the classi-

fication of Holttum based on the structure of the ovary. Both the systems
as well as the older classifications are discussed.
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McVAUGH, WEST INDIAN MYRTACEAE

NOTES ON WEST INDIAN MYRTACEAE

Rogers McVaugh

.nd taxonomic notes and descriptions

of taxa new to science have resulted from floristic studies on the Myrtaceae
of the Lesser Antilles. Abbreviations for herbaria are those of Lanjouw
and Stafleu, Index Herbariorum (Reg. Veg. 31: [vi], 251 pp. 1964).

Calyptranthes pallens Griseb. Veg. Kar. 67. 1857.

Calyptranthe> cliytracuiui 6 pauciflora Berg, Linnaea 27: 27. 18S5.

The name is often incorrectly cited as "Calyptranthes pollens (Poir.)

Griseb." As noted previously (Fieldiana Bot. 29: 408. 1963), C. pallens

Griseb. was based wholly on C. chytraculia 8 pauciflora Berg, which in

turn was based on a specimen collected in Guadeloupe by Bertero (herb.

Sonder., ?mel, not seen). Eugenia pallens Poir. (in Lam. Encyc. Suppl.

3: 122. 1813), however, was based on a specimen from St. Thomas
(Ledrul, at p). Ledru's specimen is a good flowering specimen of Calyp-

tranthes pallens.

Eugenia foetida Pers. Syn. PI. 2: 29. Nov. 1806.

Myrtus bitxifolia Sw. Prodr. 78. 178S. Myrtus axillaris sensu Poir. in Lam.

Encyc. 4: 412. 1797, non Sw. 1788. Eugenia buxifolia (Sw.) Willd. Sp. PI.

2: 960. 1800, non Lam. 1789. Eugenia myrtoides Poir. in Lam. Encyc.

Suppl. 3: 125. 1813.

This common species of the Caribbean region was known as Eugenia

buxifolia until recently, when it was pointed out anew that the name is

illegitimate. It has been treated under the name Eugenia myrtoides, and

more recently under that of Eugenia maleolens Pers. (Syn. PI. 2: 29. Nov.

Eugenia myrtoides Poir. was a name intended to replace the i

E. buxifolia. The type of the latter (Hispaniola, Swartzl, bm; mich neg.

1991) clearly represents the species long known as E. buxifolia. The type

of E. maleolens Pers., however, represents another species, viz. E. monti-

cola (Sw.) DC. Eugenia maleolens was based on "E. foetida Vahl in

herb. Juss." Number 13927A of the Jussieu Herbarium (p!; mich neg.

1972) is marked by Jussieu "Eugenia Antilles St. Croix-donne par M.

Richard 1791," and in another hand "Eugenia foetida Vahl." The leaves

are "ovato-Ianceolatis acuminatis" as described by Persoon for E. maleolens,

and it most probably is the type of that name. The specimen is certainly

referable to E. monticola.
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Eugenia joetida was described as having "fol. oblanceolatis obtusis."

It was said to have come from the Antilles "cum priore" (i.e. E. maleo-

lens), and the specimen cited was "Richard in herb. Juss." Number
13929 of the Jussieu Herbarium (p!; mich neg. 1973) is marked by

Jussieu "Eugenia foetidissima Rich. Antilles. St. Croix-donne par M.

Richard 1791." The leaves are as described by Persoon, and there can

be hardly any doubt that the plant is the type of E. joetida. It is an ample

specimen with scattered immature fruits that presumably represent the

"flor. axillaribus solitariis" of the original description. It is clearly of

the same species as the type of Myrtus buxijolia Sw.

Eugenia hodgei McVaugh, sp. nov.

Arbor 8-metralis, trunco 10 cm. diam., maturitate glaber, hypanthio

pedicellisque conferte et minute pilis ca. 0.1 mm. longis hispidulis; calycis

lobis, bracteis bracteolisque ciliatis aliter fere glabris; folia elliptica vel

obovata vel fere orbicularia, coriacea, supra lucida et atroviridia, subtus

pallida, 3.5-6.5 cm. longa, 2.5-4 cm. lata, plerumque 1.5-2-plo longiora

quam latiora, apice rotundata vel obtusa, basi acuta vel marginibus ad

angulum 90° divergentibus
;
petioli 4-5 mm. longi; nervus medius supra

versus basin saltern canaliculars ; venae laterales utroque latere ca. 6,

rectae, subtus prominentiores ; venae marginales a marginibus paullo in-

crassatis revolutisque 1.5-4 mm. remotae, inter venas laterales arcuatae;

racemi solitarii vel bini, e nodis defoliatis oriundi, 2-8-flori. rhachidi 2-3

mm. longa vel breviore, 1.5 mm. crassa, bracteis persistentibus instructa;

pedicelli 2.5-5 mm. longi; bracteolae subquadratae vel latiores quam
longiores, fere vel omnino contiguae, ciliatae, usque ad 0.7 mm. latae;

alabastra floresque aperti non visi ; hypanthium post anthesin obovoideum,

basi subrotundatum, apice truncatum, ca. 1.3 mm. longum crassumque;

calycis lobi late rotundati, pallidi, translucentes, glandulis magnis punctati,

ciliati sed aliter glabri, majores 1.5-1.7 mm. lati, 0.7-1 mm. longi; discus

post anthesin conspicuus, 1.5 mm. latus, minute rareque hispidulus. ci-

catricibus staminalibus pallidis magnis conspicuis, centro glabro depresso

dimidio angustiore; stylus non visus; stamina ca. 50; ovarium biloculare,

ovulis quoque loculo 10-12, in placentis centralibus confertis.

Dominica: Xerophytic, wooded slopes west of Morne Gay house, Badineau

Estate, alt. ca. 350 m., one of the dominant trees of the scrub forest, 24 III

1940, W. H. Hodge & B. T. Hodge 2230 (gh, type).

This plant does not seem especially closely related to any other species

in the Lesser Antilles or northeastern South America. It is one of many
small-flowered species with sparingly pubescent herbage and greatly re-

duced racemes of short-pedicelled flowers. It may be confused with E.

procera (in which the pedicels are glabrous and 5-12 mm. long), with

E. axillaris (in which the flowers are nearly or quite glabrous and the

leaves acute or acuminate), and with E. monticola or E. joetida (in which

the leaves are flat in drying and the midvein not grooved nor depressed

on the upper surface).
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Myrcia antillana McVaugh, sp. nov.

Myrcia edulis sensu Urban, Bot. Jahrb. 19: 581. 1895, not Aulomyrcia edalis

Berg, 1861. Myrcia edulis var. dominicana Krug & Urb. ex Urb. Bot.

Jahrb. 19: 582. 1895.

Arbor usque ad 10-12 m. altus, 20-30 cm. diam., maturitate fere glaber,

ramulis paniculisque (floribus exceptis) densiuscule pilis ascendentibus vel

appressis. cupreis vel pallide rufis, partim dibrachiatis, strigosis; folia

rigide coriacea, subtus in siccitate plerumque cuprea, supra atro-ferrugi-

nea; laminae late ellipticae vel elliptico-obovatae, 5-12 (-20) cm. longae,

3-6 (-11) cm. latae, 1.5-2-plo longiores quam latiores, apice obtuse

brevi-acuminatae vel obtusae, basi obtuse angulatae, rotundatae,

rariuscule subcordatae vel acutae; petioli 5-7 mm. longi, 2-3 mm. crassi,

stratis exterioribus mox suberantibus rimosis exfoliantibus; nervus me-

dius supra impressus; paniculae 6-15 cm. longae, patenti-ramosae, 2-3-

plo compositae, floribus plurimis subsessilibus, prope ramulorum apices

aggregatis; bracteae ovatae, induratae, per anthesin persistentes; alabastra

3-4 mm. longa, late pyriformia, fere glabra, hypanthii basi angusta sparse

pilosa; calycis lobi 5, intus apicibus puberulis exceptis glabri, inaequales,

rotundati. usque ad 1 mm. longi, 2.5 mm. lati, in alabastro appressi, sub

anthesi patentes, aetate demum decidui vel subdecidui; discus glaber, pa-

telliformis, ca. 3-3.5 mm. latus; stylus ca. 5 mm. longus; stamina 75-100;

fructus depresso-globosus, diametro 1.2-2 cm.; ovarium biloculare, lo-

culis biovulatis.

150

Guadeloupe: Ravine-Chaude. Duss 3510 (ny) ;
Sofaya, above Ste. Rose. Hold-

ridge 446 (nyi: without localitv. Lllenmnur ( c. mich).

Dominica: without localitv. Ramage (k, lectotype, and a. photo, of lectotype

of M. edulis var. dominicana); along the river near Deux Branches, Hodge 3488

(gh); Brantridge Estate near Pont Casse, Ernst 1199 (mich).

St. Lucia: Savanne Edmund Dist.. southeast of Piton Troumassee. Proctor

17733 (a. mich i. 17697 (a. mich i. 17973 (a; mich, type); summit of Piton

Cochon, /. S. Beard 183 (a); Castries W. W. Reserve, /. S. Beard 478 (a),

probablv same locality ["Forestiere"], P. Beard 1053 (gh), Sturrock 558 (a).

St. Vincent: Mt. Brisbane, Morton 5982a (us) ; Mt. St. Andrews, Howard

18010 (a); Charlotte Parish. Mt. Grand Bonhomme, Proctor 26063 (gh. mich;;

without locality, H. H. & G. W. Smith 1553 (gh, ny).

Specimens from Dominica were treated by Urban as a distinct variety

because the leaves were relatively longer, and longer-pointed, than those

from other islands. The relationships of this species are apparently with

Myrcia inaequiloba and M. decorticans of northeastern South America

(see Mem. X. Y. Bot. Gard. 18(2) : 85. 1969).

Myrcia citrifolia (Aubl.) Urb. Repert. Sp. Nov. 16: 150. 1920.

Myrtus citrifolia Aubl. Fl. Guiane Fr. index p. 20. 1775.
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Primarily a West Indian species, Myrcia citrijolia is represented by two

well-marked and partly geographically separated varieties. In var. im-

rayana (Griseb.) Stehle & Quent. (Fl. Guad. Depend. Mart. 2(fasc. 3):

57. 1949) the leaves are prevailingly elliptic-obovate. dull or scarcely

glossy; the pubescence of the young shoots is relatively abundant; the

panicles are relatively crowded, the flowers irregularly disposed, and the

common peduncles elongate. The type was from Dominica (Imrayl, iso-

lectotype, gh). In var. citrijolia the leaves are mostly elliptic to subor-

bicular, rigid and glossy; the pubescence is scanty; the panicles are very

openly branched, regularly forked, short-peduncled. The name Myrtus

citrijolia was based wholly upon "MYRTUS cotini folio. Plum. Cat. 19.

Myrtus foliis alternis, ovatis. Burm. Amer. p. 203. t. 208. jig. 2" (Au-

blet, Fl. Guiane Fr. 513. 1775). Burman's plate cited by Aublet repre-

sents a markedly round-leaved plant with open inflorescence (i.e., what

I take to be var. citrijolia) ; the plate itself seems to have been based

with some modifications upon a Plumier drawing at p (Bibliotheque Cen-

trale). (Plumier mss. vol. 7, pi. 831, "Myrtus cotini folio.") According

to the manuscript accompanying the Plumier drawing, the plant came

originally from Martinique (''illam regionem qua vulgo (Le Cul de Sac a

Vache) vocitatur"].

Psidium longipes (Berg) McVaugh, comb. nov.

Eugenia longipes Berg, Linnaea 27: 150. Jan. 1856. Myrtus verrucosa Berg,

Linnaea 27: 405. Feb. 1856. Eugenia orbicularis Berg, Linnaea 30: 678.

1861. Eugenia bahamensis Kiaersk. Bot. Tidsskr. 17: 266. preprint 1890.

Myrtus anguillensis Urb. Symb. Antill. 6: 21. 1909. Anamomis longipes

(Berg) Britton ex Small, Fl. Miami 132. 1913. Anamomis bahamensis

(Kiaersk.) Britton ex Small, Fl. Florida Keys 104. 1913. Myrtus baha-

mensis (Kiaersk.) Urb. Ark. Bot. 21A(5): 18. 1927. Mosiera bahamensis

(Kiaersk.) Small, Man. Southeast. Fl. 937. 1933. Mosiera longipes (Berg)

Small, Man. Southeast Fl. 937. 1933. Myrtus orbicularis (Berg) Burret,

Notizbl. Bot. Gart. Berlin 15: 482. 1941.

This has traditionally been treated as a group of three species, one

("longipes" or "verrucosa") in Florida and the Bahamas, one ("bahamen-
sis") mostly in the Bahamas, and the third ("orbicularis") in the northern

Lesser Antilles. As late as Urban 's revision of West Indian Myrtaceae

(1895), all three were included in Eugenia primarily because of the 4-

merous flowers. Britton and his associates supposed erroneously that

these taxa were congeners of Grisebach's Anamomis jragrans, which be-

longs to quite a different group of genera. It was not until the work of

Burret (1941; see above) that all were assigned a place in Myrtus, al-

though each was treated as a separate species. Even this last disposition

As implied by Burret in his overview of Myrtus, and as argued in more

detail in Taxon 17: 402. 403. 1968, Myrtus as a genus is difficult to de-

fend in the American flora. Burret retained in his conception of the

worldwide genus only 14 species of the West Indies in addition to the type
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and one North African species. In my opinion he did not go far enough.
The West Indian species I have studied have more in common with other
American species of Psidium than with Myrtus communis L., the type-
species of its genus.

It was pointed out (Fieldiana Bot. 29: 514-516. 1963) that the most
reliable distinction between Myrtus and Psidium is not the feature of

open vs. closed calyx, as many workers following Bentham and Niedenzu
have supposed (cf. Alain in Fl. Cub. 3: 410. 1953). In fact, about two-
thirds of all known species of Psidium have an open 4- or 5-lobed calyx.

The primary observable difference between these two genera is in the

degree to which the hypanthium splits between the calyx-lobes after an-

thesis; in Myrtus proper the calyx-lobes remain contiguous even in fruit;

in Psidium the calyx and hypanthium split irregularly between the lobes,

often down to the summit of the ovary.

In all the forms of Psidium longipes, as far as I have observed them,

the fruiting calyx develops short but definite fissures between the lobes

in the manner of other unquestioned species of Psidium in the West
Indies. In view of the calyx character and the strong morphological re-

semblances between P. longipes and such species as P. rotundatum Griseb.

of Cuba, it seems appropriate to transfer Eugenia (or Anamomis, or Mo-
siera) longipes, to Psidium. Another species of the same affinity is Psidium
moensis (Britt. & Wils.) McVaugh, comb. nov. (Eugenia moensis Britt.

& Wils. Mem. Torrey Bot. Club 16: 88. 1920). In the absence of fruit,

this plant was described as a Eugenia because of the 4-lobed calyx and

axillary flowers. Fruiting specimens now at hand, e.g., Clemente & Alain

4026 (gh), clearly show the pimentoid character of the seeds and the

calyx of Psidium.

As there has been no suggestion that there may be reproductive bar-

riers between the island populations representing "longipes,
1

' "bahamen-

sis," and "orbicularis" it seems unrealistic to treat the populations as

separate species, even though the extremes may be recognizable morpho-

logically. I find no qualitative differences among them; the existing dif-

ferences are in presence or absence of pubescence, in size and shape of

leaves, length of petioles and peduncles, and perhaps in size of flowers.

These features may be summarized as follows:

Plants essentially glabrous; leaves 1-2.7 cm. long, 0.7-1.8 cm. wide, 2-3 times

as long as wide, elliptic or ovate, obtuse to rounded or acute at tip and

base; petioles 1-2 mm. long; peduncles (0.8-) 1.7-2.5 (-3.5) cm. long;

bracteoles 1.5-3 mm. long; floral disk 2.5-3.5 mm. wide; southern Florida.

Bahamas var
-

longipes.

Plants glabrous or the branchlets hispidulous; leaves 1-4.5 cm. long, (0.7-)l-

2 (-3.5) cm. wide, elliptic to orbicular, rounded to obtusely pointed at apex.

rounded to subcordate (rarely acute) at base; petioles 1.5-4 mm. long;

peduncles 1.5-4(-5) cm. long; bracteoles 2.5-4 mm. long; floral disk 2./-
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cm. wide, 1.25-2 times as long as wide; peduncles 2-4 (-5) cm. long.

Bahamas, Turks & Caicos Islands "bahamensis."

Plants mostly pubescent (some populations on Antigua glabrous); leaves

broadly ovate or elliptic to suborbicular, (0. 7-) 1-2 (-2 .8) cm. wide, as

wide as long or up to 1.5 times as long as wide; peduncles 1.5-2 cm.

long; Angi Antigua, Barbuda

Many populations in the Bahamas seem intermediate in leaf-form be-

tween typical "longipes" and "orbicularis" There seems to be no clear

distinction between the rather variable taxon that has been called "ba-

hamensis," and the somewhat less variable "orbicularis." It seems ap-

propriate and useful, however, to distinguish nomenclaturally between the

morphological extremes that are also separated geographically:

1. Psidium longipes, var. longipes. Eugenia longipes Berg, the

type from Florida, Cabanis s.n. (b, presumably now destroyed).

2. Psidium longipes var. orbiculare (Berg) McVaugh, comb. nov.

Eugenia orbicularis Berg, the type from Barbuda ("Barbados"), Rich-

ardl (p). Eugenia bahamensis Kiaersk., the type from Acklin's Island,

Eggers 3917 (not seen, presumably at c). Myrtus anguillensis Urb., the

type from Anguilla, Boldingh 3509BI (isotype, ny).

Broad-leaved and narrow-leaved forms occur both in "bahamensis"
and "orbicularis" but I cannot correlate these differences with others.

The type of Eugenia bahamensis represented one of the pubescent popu-
lations with relatively broad leaves, i.e., more like "orbicularis" than
"longipes." Myrtus anguillensis is a plant with leaves tending to be obo-
vate rather than elliptic.
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Duncan M. Porter

During the mid- 1 940 's, Dr. Arthur Cronquist published a series of

useful papers on the systematics of the American species of the family

Simaroubaceae (Cronquist 1944a, b, c, d, 1945). All indigenous genera,

save one, were treated in detail. Unfortunately, that genus not treated,

Picramnia Sw., remains the most poorly known of the family. One must

still agree with Macbride (1949, p. 695) that "No Peruvian genus is

more in need of general revision than this; in many cases species have

been described from partial material c

..." Pending such a revision, the relationship

described below remain obscure.

. allenii D. M. Porter, sp. n«

Picramnia quaternaria primo adspectu

Type Panama. Cocle: Mountains beyond La Pintada, 400-600 m.

Small tree 4 m. 16 February 1935, A. A. Hunter & P. H. Allen 538 (mo,

holotype; p, gh, ny, us, isotypes).

Shrubs or small trees, 1-7 m. high; branchlets yellowish appressed-

tomentulose, becoming glabrate. Leaves alternate, pinnate 18-24.5 cm.

long, petiole and rachis yellowish appressed-tomentulose, becoming al-

most glabrate; leaflets 12-20, mainly an even number, alternate to the

lowermost subopposite or opposite, ovate to elliptic, narrowly acuminate

apically, rounded and markedly inequilateral basally, the margins entire,

revolute, chartaceous, yellowish appressed-tomentulose above and be-

neath on the main vein and marginally, the blade sparingly pubescent,

22-75 mm long and 8-23 mm. wide, the terminal leaflets largest, the low-

ermost smallest and reflexed, the petiolules yellowish appressed-tomentu-

lose, 2-3 mm. long. Staminate racemes s"***^' 1^?* ™™Z'
agg egated to solitary, simple or rarely once branched, densely flowered,

^efowish appressed-tomentulose, to 38 cm long. Staminate flowers 3-

merous nunu

*

- *ed in clusters, white or greenish, the

pedicels spreading, yellowish appressed-tomentulose, to 3 mm. long; sepals

3 ovate apiculate, appressed-pubescent, ca. 1.5 mm. long and 1
mm.

wide Stals 3 na rowly elliptic, apiculate, glabrous to rarely sparingly

pubescL longer than the sepals, ca. 1.5 mm. long; stamens 3, exserted,
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the filaments filiform, glabrous, ca. 2.5 mm. long, the anthers basifixed. 2-

lobed, the lobes separated; ovary absent. Carpellate racemes solitary or

in pairs, yellowish appressed-tomentulose, to 28 cm. long. Carpellate

flowers 3-merous, the pedicels appressed-tomentulose, articulated basally,

1-1.5 cm. long in fruit; sepals 3, broadly triangular, appressed-pubescent,

persistent and spreading in fruit, ca. 2 mm. long and 1 mm. wide; style

bilobed, the lobes recurved and persisting in fruit. Berries red or orange,

ellipsoid to obovoid, appressed-pubescent to glabrate, to 1.5 cm. long;

seeds 1.

This species is named for the late Paul Hamilton Allen (1911-1963),

a graduate of the Missouri Botanical Garden and long-time collector of

the Central American flora. It appears to be a rather common shrub or

small tree in forests and cut-over areas at altitudes from 500 to 1500 me-

ters from the Panamanian provinces of Code and Chiriqui northwestward

to central Costa Rica. Only the Costa Rican collections examined are
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Costa Rica. Alajuela: Between Alajuela and Yolcan Poas, Greenman <'r

Greenman 5403 (mo). Cartago: NW slope of Cerro Carpintera above La Union

de Tres Rios. 1320-1500 m.. Dodge & Thomas 4841 (mo). San Jose: 5 mi.

ESE of Desamparados, Croat 1064 (mo); Escazu. ca. 1300 m.. Solis R. 304

(mo); San Jose, 1100 m., Smith 6464 (mo), Tonduz 10140 (mo); San Pedro,

Greenman & Greenman 5281 (mo), fence tree bordering coffee plantation, vicin-

ity of San Pedro, Godfrey 67211 (mo).

Picratnnia allenii is similar vegetatively to P. quaternaria Donn. Sm.,

a species of southern Mexico, Guatemala. Honduras, El Salvador, and

Nicaragua. Almost all collections examined had been labeled as P. quater-

naria. However, the flowers of P. allenii are 3-merous, while those of P.

quaternaria are 4-merous, and the two are allopatric in distribution. Com-

mon names reported from Costa Rica are caregre (fide Solis R. 304) and

caregue (fide Smith 6464 and Tonduz 10140).

Picramnia cooperi D. M. Porter, sp. nov.

Picramnia latijolia primo adspectu maxime simile, sed floribus tri-

Type: Panama. Bocas del Toro: Region of Almirante. Daytoma

Farm. Tree 25-30 ft. by 4-5 in. January-March 1928, G. Proctor Coo-

per 375 (gh, holotype; f, ny, us, isotypes).

Shrubs or small trees, 2-10 m. high; branchlets yellowish appressed-

pubescent, becoming glabrate. Leaves alternate, pinnate, ca. 25 cm. long;

petiole and the rachis sparingly appressed-pubescent, becoming glabrate;

leaflets 7-8, alternate to subopposite, ovate to elliptic or oblong, acute to

obtuse and abruptly acuminate apically, rarely retuse, acute to obtuse

and inequilateral basally, the margins entire, revolute, chartaceous, the

blade sparingly appressed-pubescent, especially basally, on the veins be-

neath, and marginally, becoming glabrate, 5-12 cm. long and 21-53 mm.

wide, the terminal and subterminal leaflets largest, the petiolules pubes-

cent, ca. 3 mm. long. Staminate racemes axillary, aggregated or solitary,

simple, denselv flowered, yellowish appressed-pubescent, 68-96 cm. long.

Staminate flowers 3-merous. numerous, several together in clusters, cream-

colored, the pedicels sparingly yellowish appressed-pubescent,

mm. long; sepals 3, broadly ovate, yellowish appressed-pubescent. 2 mm.

long and 1.5 mm. wide; petals 3, oblanceolate. apiculate, hooded, glabrous,

longer than the sepals, ca. 2 mm. long; stamens 3, exserted. the filaments

subulate, glabrous, 3 mm. long, the anthers basifixed, 2-lobed. the lobes

separated; disc 3-lobed, each lobe in turn bilobed and extending between

2 stamens; ovary conical, glabrous, the style and stigma absent. Carpel-

late racemes, flowers, and fruits unknown.
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v

specimen; 4. close-up of stami

This species is named for George Proctor Cooper of the United Fruit
Company, who collected plants in Panama for the Yale School of For-
estry in the late 1920's. It is known only from the province of Bocas del

Toro.

Vicinity of Chi-Additional collection examined: Panama. Bocas i

riqui Lagoon, von Wedel 1226, in part (mo).

Pkramnia cooperi apparently is a shrub or small tree of the rain forest.

It superficially resembles P. latijolia Tul., which also occurs in Bocas del

Toro. but it is easily distinguished from the latter by its pubescence, 3-

merous flowers, and much longer inflorescences. Von Wedel 1226 is a
mixed collection of P. cooperi and P. latijolia. The branch with the leaves
is P. latijolia, while the unattached partial inflorescence is P. cooperi. The
trichomes of the appressed-pubescent inflorescence and those of the ap-
pressed-puberulent branch and leaves are quite different from one an-
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Type. Panama. Panama: Between Canasas and Sabalo elev. ca^lOO

m. Shrub; flowers green; fruits red. 26 September 1967. /. A. Duke

14456 (mo, holotype).

Shrubs or small trees, ca. 2 m. high; branchlets densely yellowish-to-

mentose, finally becoming glabrate. Leaves alternate, pinnate to 2
cm

long; petiole and the rachis densely yellowish-tomentose ;

leaflet.iol 8

13-17), alternate, the lowermost subopposite, ovate to obovate or

oblanceolate. the terminals elliptic, abruptly short-acuminate^

. margins <

apically,

markedly inequilateral basally,

the lidrib indented above and prominent beneath, appressed yellowish-

the margin and c Z mid* beneath. minu,ely puberulen.
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in the sulcus above, the blade sparingly pubescent beneath, to 5 (8.8) cm.

long and 2 (4.5) cm. wide, the terminal leaflets largest, the lowermost

smallest and reflexed, the petiolules densely yellowish-tomentose, 1-2

mm. long. Staminate racemes terminal, aggregated, simple, yellowish ap-

pressed-pubescent. to 20 cm. long. Staminate flowers 4-merous, 1-2 to-

gether, green, the pedicels spreading, sparingly pubescent, 1-1.5 mm. long;

sepals 4, connate basally. narrowly ovate, apiculate. yellowish appressed-

pubescent. ca. 1.5 mm. long; petals 4. narrowly lanceolate, glabrous, a

little longer than the sepals. 2 mm. long: stamens 4, exserted. the filaments

subulate, glabrous, adnate basally to the petals, ca. 3 mm. long, the

anthers basifixed, 2-lobed, the lobes separated; ovary rudimentary, to-

mentose, the style and stigma absent. Carpellate racemes terminal, soli-

tary, simple, densely appressed yellowish-pubescent, to 32 cm. long in

fruit. Carpellate flowers 4-merous, in clusters of 3 that alternate on the

inflorescence, usually only 1 of the 3 forming a fruit, the pedicels thick-

ened apically, appressed yellowish-pubescent, articulated basally, 3-8 mm.
long in fruit; sepals 4, triangular, acute, appressed yellowish-pubescent,

persistent and spreading in fruit; petals 4, narrowly triangular, shorter

than the sepals; style bilobed, the lobes recurved and persisting in fruit.

Berries green maturing red, obovoid or rarely ellipsoid, appressed-pubes-

cent, 2-loculed. 7-15 mm. long; seeds 1-2.

This species is named for John Duncan Dwyer, Professor of Biology

at St. Louis University, and efficient collector and determiner of Pana-
manian plants. It is an understory shrub or small tree of lowland mon-
soon forests, known only from Panama.

Additional collections examined. Panama. Darien: Bolamina, small hill,

Duke & Bristan 388 (mo). Near Refugio. 15-21 mi. N of Santa Fe, ca. 30 m.,

Duke 10303 (mo). Rio San Jose, Duke & Bristan 416 (mo). Rio Tuira, be-

tween Rio Paya and Rio Pucro. Duke & Kirkbride 14054 (r, mo). Teotuma,
ca. 100 m.. Duke 10061 (mo). San Blas: Rio Chucunaque. 2-10 mi. above
Cuna-Darien boundary, Duke 8567 (mo). Veraguas: Isla de Coiba, Dwyer

Picramnia dwyeri superficially resembles the northern South American
and Antillean P. antidesma Sw., an almost glabrous species with 3-merous
flowers. The latter is often ascribed to Mexico and Central America, but

collections so identified represent other taxa. Picramnia dwyeri is known
as korbugia and pakaburwi by the Bayano Cuna Indians (fide Duke
14456). The berry "has bad taste" (fide Duke & Bristan 388).
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THE KRAMERIACEAE IN THE SOUTHEASTERN UNITED STATES »

Kenneth R. Robertson

A distinctive monogeneric family, mostly of arid regions in the New
World. The family is characterized by shrubby or herbaceous perennial

habit; exstipulate, simple and entire or rarely trifoliolate leaves; irregu-

lar flowers; petaloid calyx that much exceeds the dimorphic petals; sta-

mens confined to the adaxial part of the flowers; apically dehiscent anthers;

bicarpellate gynoecium with one fertile and one sterile carpel; and spiny,

one-seeded, indehiscent fruits. Type genus: Krameria L.

Krameria is a quite singular genus, and its phyletic placement is prob-

lematical. It has been treated by various authors as the sole member of

Krameriaceae, of the Polygalales ; as tribe Kramerieae, of the Polygalaceae;

as Krameriaceae, of the Rosales; as subfamily Kramerioideae, of the Le-

guminosae; and as tribe Kramerieae, subfamily Caesalpinioideae, of the

Leguminosae. The structure of the wood, the exstipulate leaves, the vas-

cular anatomy of the pedicel and receptacle, and the number and size of

the chromosomes, as well as the frequency of chromosomal chiasmata,

definitely indicate that Krameria is not closely allied to Leguminosae.

Comparative information on Polygalaceae is mostly lacking, but three- or

four-colporate pollen, adaxial stamens, collateral ovules, and seeds with

endosperm are features never or seldom found in that family. Until more
is known of Krameria and its supposed relatives, it seems best to keep
the genus in its own family of uncertain affinities.

1. Krameria Linnaeus in Loefling, Iter Hisp. 195. 1758.

Perennial herbs for, more often, low, much-branched, spinescent shrubs]

from thick crowns on woody rootstocks; root system of long, few-branched
taproots and/or horizontal lateral roots [some species root parasites]

;

1 Prepared for a Generic Flora of the Southeastern United States, a joint project

of the Arnold Arboretum and the Gray Herbarium of Harvard Unive
possible by the National Science Foundation (Grant GB-6459X, principal i:

Carroll E. Wood, Jr.). This treatment, the seventieth to be
scheme outlined in the first paper of the series (Jour. Arnold A
The area covered includes North and South Carolina, Georg
Alabama, Mississippi, and Louisiana. The descriptions are based on
this area, with additional information from extraterritorial taxa

for checking the bibliography and typing the manuscript.
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plants often densely pubescent with simple [and glandular] trichomes.

Leaves small, alternate, simple and entire [or rarely trifoliolate] ,
sessile

[or shortly petiolate] ; stipules absent. Inflorescences axillary, 1-flowered

[or, by condensation of the distal internodes, of terminal racemose clusters]

,

the pedicels with 2 opposite, foliaceous bracts, both pedicels and bracts

persistent after the fruits have fallen. Flowers perfect, irregular, resupi-

nate or not, the perianth red-purple [or yellow] . Sepals 5 [4] ,
quincuncial-

Jy imbricate in aestivation, petaloid, much larger than petals, slightly un-

equal, the abaxial one somewhat gibbous, all deciduous. Petals 5 |4|,

dimorphic, the 3 adaxial ones long clawed, the claws connate [or free],

the blades small, orbicular [or absent] the 2 abaxial petals sessile, thick,

fleshy, glandlike. Androecium of 4 [3, 5] stamens in 2 unequal pairs op-

posite the 3 adaxial petals, a fifth, sterile stamen rarely found on the op-

posite side of the flower; filaments thick, basally connate [or distinct]

and free or partly adnate to the claws of the adaxial petals; anthers nar-

rowly conical, basifixed, opening by apical pores or slits; pollen 3- or 4-

colporate, oblate-spheroidal, the sexine bacculate and striate. Gynoecium

superior, syncarpous, of 1 fertile and 1 sterile carpel, the fertile carpel

with 2 collateral anatropous ovules, pendulous from an adaxial placenta

near the top of the locule; style obliquely terminal; stigma terminal,

punctiform. Fruit dry, pubescent [or glabrous], nearly globose to ovoid,

indehiscent, covered with long spines, 1-seeded; seeds without endosperm,

the seed coat smooth, membranaceous; embryo straight, the cotyledons

thick and fleshy, planoconvex, basally sagittate, the radicle superior. Base

chromosome number 6. Type species: K. Ixine L.; see Linnaeus, Syst.

Nat. ed. 10. 899. 1759. (Dedicated to Johann Georg Heinnch Kramer,

an 18th Century Austrian botanist.) — Ratany, rhatany.

Twenty or more species o

Krameria Ixine in the West I

South America, and perhaps in Paraguay; possibly 15 species in deserts

of southwestern North America from California and Texas to Honduras;

about four species in cordilleran South America from Peru to northern

Chile and Argentina; and perhaps no more than six species in eastern

Brazil. Krameria lanceolata Torrey occurs in the southern United States

and adjacent Mexico. The genus has been revised only regionally, and

the relationships between species occurring in the different geographical

areas are difficult to determine.

Krameria lanceolata (K. spathulata Small in Bntton), In - U, one

of the most widely distributed species of the genus, occurs from m.d-

peninsular Florida to Georgia, and apparently disjunctly in Arkansas,

Oklahoma, southern Kansas, Texas, southeasternmost Colorado, south-

eastern Arizona Chihuahua, and Coahuila. It is found most commonly m

It is easily distinguished by its prostrate or

canescent linear leaves; bright wine-colored,

Oar, solitary flower 'with petaloid sepals and dimorphic petals (the

adaxial three with long claws, the abaxial two glandlike); paired sta-
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mens with thick, basally united filaments and tapering anthers that de-

hisce apically; and echinate, indehiscent fruits. Some plants of this

species from northern Mexico have yellow flowers; whether these are

merely a color form or a taxon worthy of recognition remains to be seen.

The name Krameria secundiflora DC, based on a Sesse & Mocino drawing

and sometimes applied to this species, should be rejected as an ambiguous

Meiotic chromosomes of the species of Krameria that have been ex-

amined cytologically are among the largest known from the dicotyledons,

perhaps exceeded only by some species of Paeonia (Ranunculaceae) and

of Phoradendron and Psittacanthus (Loranthaceae). At anaphase I, the

longest chromosome of K. lanceolata, as observed by Lewis, et al., mea-

sured 24.6 fim., the shortest was 10 ^m., and the average length of the

Some species of Krameria, while outwardly appearing to be complete-

ly autotrophic, are partly parasitic on the root systems of other species.

Krameria Grayi Rose & Painter (K. canescens Gray, non Willd.), white

ratany, In = 12, has been found parasitizing species of Acacia, Ambrosia,

Encelia, Ephedra, Larrea, Lycium, Menodora, Parkinsonia, Prosopis, and

Ziziphus. Seedlings of K . Grayi can be independent for an undetermined

period of time but soon become attached to roots of host species if they are

growing in association with them. In contrast to most desert perennials,

which have either deep taproots or specialized water-storage organs, the

roots of K. Grayi are usually thin and largely superficial (although Kuijt

has illustrated a plant of this species with a long taproot). Krameria par-

vifolia Bentham, range ratany, and K. paucifolia (Rose) Rose also are

reported to be root parasites.

Flowers of Krameria species are papilionaceous in appearance and

seemingly adapted for entomophily, although there have been no reports

on specific pollinators. It is difficult to determine floral orientation on

herbarium specimens, but populations of some species, including K. lan-

ceolata, have resupinate flowers. The intraspecific constancy of this fea-

ture and its effect on pollination are not known. The fruits of K. lanceolata

have spines that are pubescent below with small bumps or barbs toward

the apices; some other species have one to numerous retrorse barbs above

or four large barbs at the tips of the spines. The fruits probably are dis-

persed by fur-bearing animals. Kuijt observed that many fully formed

fruits of K. Grayi are empty; the same condition seems to be fairly com-

mon in K. lanceolata. A case of vivipary was seen by Palmer in K . Grayi

(see Vasey & Rose). Kuijt's observation that the fleshy petals enlarge

with the fruit and eventually surround it could not be substantiated from

herbarium specimens, which suggest instead that the petals are promptly

deciduous in most species.

According to Bentham's unique interpretation of the flower, the calyx

is composed of the four large sepals, the abaxial, gibbous sepal represent-

ing a connate pair. The fifth, small "sepal," which is sometimes absent,

represents the corolla. The three clawed "petals" and the two lateral
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stamens comprise the outer androecial whorl, while the two upper stamens
and the two fleshy "petals" form the inner staminal series. While this

most interesting theory would support an alliance of Krameria with Poly-
galaceae, more recent studies have shown it to be incorrect. Milby, how-
ever, found that each of the adaxial, clawed petals of K. lanceolata has
a single vascular trace (as in the stamens) while the abaxial. glandlike

petals have several veins. Milby's study showing that the gynoecium of

Krameria has a fertile carpel and a sterile one reaffirms Baillon's fre-

quently overlooked observation (1873) that the ovary initially has two
locules, one of which does not develop.

The dried roots of Krameria triandra Ruiz & Pavon, Peruvian ratany;

K. argentea Martius, Para or Brazilian ratany; K. tomentosa Saint-

Hilaire, Savanilla ratany; and K. Ixine contain a powerful astringent,

and these species have been listed in pharmacopoeias as useful in the

treatment of various conditions, such as diarrhea, hemorrhages, tumors,

and sores. The roots of these species contain a high concentration of tan-

nin, and they have been used in tanning of leather. Krameria triandra

has also been used as a tooth powder and as an additive to port wine.

The Indians of the American Southwest used infusions of twigs of K.

parvifolia for the treatment of eye sores, and they obtained red, brown,

and yellow dyes from the stems and roots of this species. Krameria parvi-

folia and K. Grayi are favorite browse plants of range animals.

Bentham, G. Plantae Hartwegianae. iv + 393 pp. London. 1839-1857. {Kra-

meria. 13. 14; unique theory on morphology of its flower.]

Baillon, H. Sur les Krameria et leur symetrie florale. Adansonia 11: 15-23.

pi. 3. 1873.

. Polygalacees. Hist. PI. 5: 71-92. 1874. (English transl. M. M. Hartog.

The Natural History of Plants 5: 71-92. 1878.) {Krameria in tribe Kra-

Benson, L., & R. A. Darrow. The trees and shrubs of the southwestern deserts,

ed. 2. x + 437 pp. 34 pis. Tucson & Albuquerque 1954. [Leguminosae

subfam. Kramerioideae, 151, 192-197.]

Britton, N. L. Krameriaceae. N. Am. Fl. 23(4): 195-200. 1930.

Cannon, W. A. The root habits and parasitism of Krameria canescens Gray.

In: D. T. MacDougal & W. A. Cannon, The conditions of parasitism in

plants. Carnegie Inst. Publ. 129: 5-24. pis. 1-3. 1910. [= K. Grayi Rose

& Painter.]

Chodat, R. Systematique des Crameriacees. Bibliot. Univ. Arch. Sci. Phys.

Nat. III. 23: 495-499. 1890. [Includes synopsis of genus.]

Correll. D. S., & M. C. Johnston, & collaborators. Manual of the vascular

plants of Texas, xv + 1881 pp. Frontisp. + 1 map. Texas Research Foun-

dation. Renner, Texas. 1970. [Krameriaceae, 889, 890.]

Cotton, J. G. S. Etude comparee sur le genre Krameria et les racines qu'il

fournit a la medecine. These £c Superieure Pharm. Paris. 103 pp. 1 pi.

Paris. 1868.



326 JOURNAL OF THE ARNOLD ARBORETUM [vol. 54

Dandy, J. E. Index of generic names of vascular plants, 1753-1774. Regnum
Veg. 51: 1-130. 1967. [See entry on p. 16 under Lotting.]

Dominguez, J. A. Contribution al estudio de la Krameria Ihtca Phil. Trab.

Mus. Farm. Buenos Aires 24: 1-7. pis. 1-4. 1909.

Erdtman, G. The systematic position of the genus Dididanthera Mart. Bot.

Not. 1944: 80-84. 1944. [Krameria, figs. 11-12j; pollen morphology- ex-

cludes this genus from Polygalaceae.]

Gray, A. Ord. Krameriaceae? Gen. PI. U.S. 111. 2: 225-229. pis. 185, 186. 1849.

Hartmann, D. H. Krameria. In; J. F. MacBride, Fl. Peru. Publ. Field Mus.

Heimsch, C, Jr., Comparative anatomy of the secondary xylem of the "Grui-

nales" and "Terebinthales" of Wettstein with reference to taxonomic

grouping. Lilloa 8: 83-198. pis. 1-17. 1942. [Krameria, 132, 191.]

Heusser, C. J. Pollen and spores of Chile, xiv + 167 pp. Tucson, Arizona.

1971. [Krameria lluca, K. cistoidea, 39, figs. 378, 379.]

Hutchinson, J. The genera of flowering plants. Vol. 2. xi + 659 pp. London.

1967. [Krameriaceae in Polygalales, 344.]

Kuijt, J. The biology of parasitic flowering plants, [xii] + 246 pp. Berkeley

graphs.]

Kunz, M. Die systematische Stellung der Gattung Krameria unter besonderer

Berikksichtigung der Anatomic Beih. Bot. Centralbl. 30(2): 412-427. 1913.

Larson, D. A., & J. J. Skvarla. The morphology and fine structure of Poly-

gala alba Nutt. and P. incarnata L. Pollen Spores 3: 21-32. 1961. [In-

cludes electron photomicrograph of K. lanceolata pollen showing its bac-

culate sexine.]

Lewis, W. H., H. L. Stripling, & R. G. Ross. Chromosome numbers for some
angiosperms of the southern United States and Mexico. Rhodora 64: 147-

161. 1962. [K. lanceolata, p. 151, n = 6.]

Martin, P. S., & C. M. Drew. Scanning electron photomicrographs of south-

western pollen grains. Jour. Arizona Acad. Sci. 5: 147-176. 1969. [K.
Grayi, 150, fig. 35.]

Metcalfe, C. R., & L. Chalk. Krameriaceae. Anat. Dicot. 1: 535-538. 1950.

MrLBY, T. H. Floral anatomy of Krameria lanceolata. Am. Jour. Bot. 58:

569-576. 1971. [Gynoecium bicarpellate, genus not closely allied to Le-
guminosae.]

Rickett, H. W. Wildflowers of the United States. Vol. 3. Texas. Part 1. xii

+ 274 pp. pis. 1-81. New York. 1969. [Krameria, 236-238, pi. 69; K.
lanceolata illustrated in color.] Vol. 4. The Southwestern States. Part 2.

v + pp. 242-519. pis. 80-170. New York. 1970. [Krameria, 354, 355, pi.

115; K. lanceolata, K. parvijolia, K. Grayi illustrated in color.]

Schulze-Menz, G. K. Rosales. In: H. Melchior, Engler's Syllabus der
Pflanzenfamilien. ed. 12. 2: 193-242. 1964. [Krameriaceae, 240.]

Shreve, F., & I. L. Wiggins. Vegetation and flora of the Sonoran Desert. Vol.

1. x + 840 pp. Stanford, California. 1964. [Krameriaceae, 731-735.]
Soukup, J. Las Krameriaceas, Podostemaceas, Oxalidaceas, Geraniaceas, Tro-

peolaceas, Zigofilaceas, Linaceas y Humiriaceas del Peru, sus generos y lista

de especies. Biota 7: 83-102. 1968. [Krameriaceae, 83.]
Standley, P. C. Trees and shrubs of Mexico (Fagaceae-Fabaceae). Contr.

U.S. Natl. Herb. 23: 171-515 + xxxvii. 1922. [Krameriaceae, 346-348.]
Sterling, C. M. Krameria canescens Gray. Univ. Kansas Sci. Bull. 6: 363-

372. pis. 15-22. 1912. [Anatomical study.]



1973] ROBERTSON, KRAMERIACEAE 327

Taubert, P. Leguminosae. Nat. Pflanzenfam. III. 3: 70-388. 1891-1894.
[Caesalpinioideae-Kramerieae, 166-168.]

Turner, B. L. Chromosome numbers in the genus Krameria: evidence for
familial status. Rhodora 60: 101-106. 1958. [x = 6.]

Vasey, G., & J. N. Rose. List of plants collected by Dr. Edward Palmer in
Lower California and western Mexico in 1890. Contr. U. S. Natl. Herb. 1:

63-90. pi. 1. 1890. [Includes Palmer's field observations on Krameria
66, 81.]

Willis, J. C. A dictionary of the flowering plants and ferns, ed. 7. (Revised
by H. K. Airy Shaw.) xxii + 1214 pp. + liii pp. (Key to the families of
flowering plants.) Cambridge, England. 1966. [Krameriaceae, 605.]

Harvard University
Cambridge, Massachusetts 02138





TAKHTAJAN. XII INTERNATIONAL liOTWK ( ( >\GRESS 329

XII INTERNATIONAL BOTANICAL CONGRESS—
JUNE 23-30, 1975

A. Takhtajan

The Closing Plenary Session of the XI International Botanical

Congress held at Seattle, U.S.A., in 1969, accepted an invitation issued by

the Academy of Sciences of the U.S.S.R. to convene the XII International

Botanical Congress in the City of Leningrad in 1975. In 1971 the Organiz-

ing Committee was appointed: consisting of a chairman (A. L. Takhtajan)

;

four vice-chairmen (A. A. Prokofiev, A. A. Theodorov, N. V. Tsitsin, A. A.

Yatsenko-Khmelevsky) ; a secretary-general (O. V. Zalensky) ; a sci-

entific secretary (N. S. Snigirevskaya) ; and a number of members at

large. The XII International Botanical Congress is intended to facilitate

interdisciplinary communication among botanists as well as an informal

exchange of ideas. A number of sections are planned, including special

ones to accommodate mycologists (also lichenologists), phycologists, and

bryologists.

The Congress will be divided between organized half-day symposia and

half-day contributed paper sessions. In addition to the opening and clos-

ing plenary sessions, two evening lectures are being scheduled. All spe-

cial interest groups wishing to apply for space and time during the Congress

should do so by writing as soon as possible to the secretary-general,

Dr. Oleg Zalensky, Komarov Botanical Institute of the Academy of

Sciences of the U.S.S.R., 2, Prof. Popov Street, Leningrad 197022, U.S.S.R.

The sessions of the Nomenclature Section will take place, as usual, im-

mediately before the opening of the Congress— in this instance June 20-

23. Four days are set aside in order to enable the Section to convene for

six to eight sessions of two to four hours each.

A meeting of the International Association of Botanic Gardens (Presi-

dent Academician N. V. Tsitsin) will be held in Moscow at the Main

Botanical Garden of the Academy of Sciences of the U.S.S.R. on June 20.

A tentative schedule of scientific field trips has been planned for the

immediate pre-Congress and post-Congress periods. The principal pur-

pose of these trips is to acquaint visiting botanists with as many inter-

esting and unique features of the flora and vegetation of various regions

of the U.S.S.R. as possible. Some specialized trips for phycologists,

Iichenoloeists bryologists, and palaeobotanists are also planned.

*vFEL postcards' announcing the XII &*-*£J—
Congress were mailed during the last months of 1972 Those* ho wh*

to receive further information on the Congress should return their interest

ards as oon as possible, so that they will be.placed on the mailingTist.or

the First Information Circular expected to be published June-July 1973.
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SUCCESSION *

William H. Drury and Ian C. T. Nisbet

In its widest sense the term "succession" refers to observed sequences

of vegetation associations or animal groups. Some occur in space, such

as a sequence of zones of grasses, shrubs, and trees on the side of many
ponds; or a sequence of zones of vegetation on the side of a mountain.

Other sequences occur in time, as, for example, a sequence of vegetation

types occurring after an "old field" or a gravel pit is abandoned.

Definition

In ecological literature, the term succession is usually used to imply

sequences in time. However, only short-term changes can be observed di-

rectly, and most descriptions of long-term changes are based on observation

of spatial sequences. In order to provide a unified description on which

a general theory can be based, it is necessary to assume a homology be-

tween a spatial sequence of zones of vegetation visible at one time in a

landscape and a long-term sequence of vegetation types on a single site

(Gleason 1927: 320 and 324). This assumption is consistent with and re-

inforced by the classical geomorphological theory (Davis 1909) of land-

scape development (for discussion see Hack & Goodlett 1960, McCormick

1968, Drury & Nisbet 1971).

Functional effects have been ascribed to the observed sequences. For

example. MacArthur and Connell (1966) describe the changes in organ-

isms on an abandoned field, in stored grain, and in a jar of water. Then

they comment: "This gives us a clue to all of the true replacements of

succession: each species alters the environment in such a way that it can

no longer grow so successfully as others." (Italics theirs.)

Another property ascribed to succession is that the changes are pro-

gressive, that is, directional, and it is possible to predict which species

will replace others in the course of a succession. MacArthur and Connell,

in the same chapter (1966) say:

In the case of forest succession, each species is able to stand deeper shade

than the previous one, and as the forest grows the canopy becomes thicker

* Contribution No. 90 from the Scientific Staff, Massachusetts Audubon Society.
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and casts an even deeper shade. In this new, deeper shade other species

are more successful. . . . Foresters have tables of 'tolerance' of different

tree species; tolerant species are those that are successful in shade. As ex-

pected, the climax forests are composed of the most tolerant species. . . .

Hence the theory of succession allows one to predict the characteristics

of those species which will replace others, and to recognize unstable or

successional species. Thus, species and associations of organisms have been

assigned to places in a successional order.

Succession is supposed to continue until the species combination best

suited to the regional climate and the site are established. Many authors

believe this reflects the development of a particularly well-adjusted con-

figuration of species (Braun 1950, Clements 1916, 1936, Dansereau 1957,

Daubenmire 1968, Odum 1959, Oosting 1958); other authors believe it

to be simply running out of available species (Gleason 1926, 1927, Cooper

1926). But obviously the concept of succession is inseparable from that

of climax (Whittaker 1965), even if it is possible to equivocate by sug-

gesting that change continues at a very slow rate in the "climax."

The concept of climax has been used in a highly inconsistent way (Whit-

taker 1953), and there is a rich literature challenging, defending, and re-

defining climax and the nature of plant communities (see reviews by
Whittaker 1953, Macintosh 1967 and the replies in The Botanical Re-

view 1968, and Langford & Buell 1969). The concept of succession has

seldom been critically reviewed (but see Egler 1954 and McCormick
1968).

There are several vegetational types conventionally referred to as suc-

cessional. Cowles (1911) classified successions into regional, topographic,

and biotic types. These include (a) the "major vegetation zones" (bi-

omes or latitudinal and altitudinal sequences)
;

(b) pond margins, peat

bogs, and marshes, or sand dunes; (c) old fields, or changes following fire.

Among other successions are included patterns of plants on floodplains,

around the snouts of retreating glaciers, on landslides, and the sequences
of species in the course of the history of colonization of islands and the

microcosms of laboratory infusions.

The primary bases for assigning plant associations to a position in a

succession are size of the dominant plants, complexity of the vegetation

structure and the number of species present. Successional series are gen-

erally recognized as extending from associations of low stature, few species

and simple structure to associations of tall plants, many species and com-
plex structure: (a) encrusting, prostrate, decumbent or emergent forms;

(b) grasses and sedges; (c) perennial wildflowers and low thickets; (d)

tall shrubs and scattered, taller trees, or stands of uniformly aged trees

with little underbrush; (e) a canopy of trees with understory of saplings

and ground cover of several levels.

On the longest time-scale, some successions are credited to sites not

previously occupied by vegetation; these are called Primary Successions.

If the site has been previously occupied, the succession is called Second-
ary. Tansley (1935) distinguished Autogenic Successions, "in which sue-
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cessive changes are brought about by the action of the plants themselves

on the habitat," from Allogenic Successions, "in which the changes are

brought about by external factors." Primary successions were divided by
Clements (1916) into hydroseres, xeroseres, etc., according to the mois-

ture conditions of the site.

Ponds and lakes have been put into a quasi-successional sequence from

Oligotrophic (deep lakes, poor in nutrients, with little visible floating

vegetation) to Eutrophic (shallow lakes, rich in nutrients, often covered

with floating plants). Zones of vegetation occur in the sea below high

tide and have been described on the coasts of the Pacific (Ricketts &
Calvin 1968) and the Atlantic, of Europe (Yonge 1949) and the United

States (Dexter 1947, Lamb & Zimmermann 1964, Stephenson & Stephen-

son 19S4). However, we know of no assignment of such algal zones to

successional stages, although the zones of emergent vegetation immediately

above high tide in salt marshes are usually classified in successional

Historical Review

Descriptions of zones of vegetation and of changes in vegetation on

one site are available from Theophrastus (300 B.C.) onwards. The idea

that one community of plants might alter its site
x and prepare the way

for another is also old (Buffon 1742). Several authors during the 19th

century (e.g. Kerner 1863) described zones and sequences of vegetation,

but did not formulate a model for the ecological events involved. In 1863

Thoreau recognized that pine stands on upland soils in central New
England were followed after logging by even-aged hardwood stands which

today are the main forest type of the region. He named this trend forest

succession (Spurr 1952). Hult (1885) recognized "developmental

changes" in vegetation, yet it was the work of Cowles (1899, 1901, 1911)

which formulated the concept of succession. Clements's brilliant and ex-

haustive studies (1905, 1916, 1920, 1928, 1934, 1936) appear to be re-

sponsible for its general acceptance, because he made of it the mechanism

of progress in his visionary system for plant ecology. His developmental

model, in which climax was regarded as a superorgani

embryonic development (Clements 1916: tg*) ,

deterministic, closed system models current in several branches of earth

science of that time.

Apparently it was Clements's experience in the grasslands which con-

vinced him of the validity and integrity of grassland communities (in

contrast to the previously held opinion that they were unnatural) and

led him to the concept of the vital integrity of plant associations. Follow-

ing Clements, ecologists were for several decades preoccupied with map-

ping and monitoring the natural communities of North America and

discovering their structures, consistencies and inconsistencies. In this

1 In botanical usage, site refers to a place and a set of habitat conditions suitable

for the growth of a particular species or vegetation association. For example, in the
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period, strongly divergent schools of thought developed with regard to

the nature of plant and animal communities (Macintosh 1967, Lang-

ford & Buell 1969).

During the last decades there has been a shift to attempts to develop

a general theory of structural and functional characteristics of communities

(Hutchinson 1957, 1965, MacArthur et al. 1966, Levins 1966, 1968).

Yet there has been little or no resolution of the contradictory assumptions

about the nature of plant and animal communities. Most theoretical for-

mulations retain the deterministic assumptions to a greater or lesser de-

gree; hence, implicitly or explicitly, they relegate the majority of species

and communities to "successional" status, with less than maximum fitness.

It is no wonder then, that there is a lack of clarity in current theoretical

formulations of community interactions or of successional trends (Johnson

& Valentine 1971).

Contemporary Concep

In spite of little uniformity in detail there is considerable agreement on

the general trends of "community development," as quotations from re-

cent reviews by Odum (1969) and Whittaker (1970) illustrate. Our in-

tent in quoting these passages is to identify what is generally accepted

by contemporary ecologists,2 not to assign opinions.

Whittaker (1970: 73):

In any particular habitat in the landscape, however, the climax community
may have been destroyed or may not yet have developed. In this habitat

the communities go through progressive development of parallel and inter-

acting changes in environments and communities, a succession. Through the

course of succession community production, height, and mass, species-di-

versity, relative stability, and soil depth and differentiation all tend to in-

crease (though there are exceptions). The end point of succession is a

climax community of relatively stable species composition and steady-state

function, adapted to its habitat and essentially permanent in its habitat if

Odum (1969: 262):

Ecological succession may be defined in terms of tb
parameters: (i) It is an orderly process of community
is reasonably directional and, therefore, predictable, (ii) It results from
modification of the physical environment by the community; that is suc-

cession is community-controlled even though the physical environment de-

termines the pattern, the rate of change, and often sets limits as to how
far development can go. (iii) It culminates in a stabilized ecosystem in

which maximum biomass (or high information content) and symbiotic func-

available energy flow.

:rm proces? is
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the same as the "strategy" of long-term evolutionary development of the

biosphere— namely, increased control of, or homeostasis with, the physical

"le sense of achieving maximum protection from its per-

: listed in Table 1 (after

Requirements of a Generalized Theory

It will be apparent from the foregoing survey that a number of differ-

ent types of phenomena have been drawn together under the term suc-

cession. For the purposes of this paper, it is useful to classify successions

into three broad categories.

a) Temporal sequences on one site with climate and physiography sub-

stantially stable. This category includes most of the classical types of

secondary succession and perhaps some primary successions.

b) Temporal sequences on one site with the local environment changing

under the influence of extrinsic factors (e.g., climatic change, erosion, de-

position, changes in drainage, input of nutrients, etc.). This category

(allogenic succession of Tansley) includes many primary successions (es-

pecially successions in lakes and ponds) and some secondary successions.

c) Spatial sequences on adjacent sites. These are used to infer temporal

changes, at least on the time-scale appropriate to vegetational change.

Changes on a longer (geological) time-scale are not now usually included

in the successional scheme.

Theories of succession are usually formulated explicitly to describe and

explain temporal sequences of type (a). However, as we pointed out at

the beginning of this paper, only short-term observations of such changes

are available: hence most of the observational basis for the theories is

derived from sequences of type (c). Accordingly the primary task of a

review is to examine how well observations of type (c) and of short-term

changes in type (a) conform to the generalizations of the contemporary

The extent to which observations of type (b) successions are relevant

to contemporary theory is less clear. They were explicitly included in

the classical theories, as developmental sequences leading to the climatical-

ly determined end-point (Clements 1916, 1936). Contemporary theories,

however, although recognizing control by the physical environment (see

quotation from Odum 1969 above), place primary emphasis on community-

controlled changes and tend to treat cases where external factors are dom-

inant (e.g. agricultural management, or eutrophication of lakes) as ex-

ceptions to or temporary reversals of the successional process (Odum

1959, 1969). On the other hand one of the most thorough studies of

changes in species diversity within developing lakes (Goulden 1969) was

interpreted entirely within the framework of the contemporary theory.

In this paper we take the view that external factors make at least some

contribution to change in all real systems (i.e., that "pure" type (a)
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:ession: trends to be expected in t

r Odum's Table 1. 1969)

Developmental
Ecosystem attributes stages Mature stages

Community energetics

1. Gross production/community Greater or less Approaches 1

respiration (P/R ratio)

Gross production/standing crop High
biomass (P/B ratio)

3 Biomass supported unit t Low High

4. Net community productic n (yield) High Low
5 Food chains Linear, predom-

inantly grazing

Weblike, predom-

inantly detritus

COMMUNI rY structure

i, Total organic matter Small Large
Inorganic nutrients Extrabiotic Intrabiotric

8 Species diversity—
variety component

Low High

Species diversity— High
equitability component

10 Biochemical diversity High
Ji Stratification and spatial Poorly organized Well organized

heterogeneity (pattern diversity)

Life HISTORY

12 Niche specialization Broad Narrow
Size of organism Small Large

14 Life cycles Short, simple Long, complex

Nutrient cycling

15 Mineral cycles Open Closed
16 Nutrient exchange rate,

between organisms and
equitability component

Rapid Slow

K Role of detritus in nu- Unimportant Important

Selection pressure

18. Growth form For rapid growth For feedback
("r-selection") contrc

19. Production Quantity Quality

Overall homeostasis

20. Internal symbiosis Undeveloped Develop

Good
22. Stability I resistance to Poor Good

external perturbations)

2i. Entropy High
24. Information Low
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successions are an abstraction), and that any acceptable generalization

about succession must be able to describe adequately a reasonable number
of real systems. However, for a fair test of the contemporary theory, it

is necessary to consider primarily cases where the effects of external

factors are relatively modest. Extreme cases of type

be considered separately at the end of this review.

REVIEW OF AVAILABLE FIELD EVIDENCE

1 this section we will examine the Odum-Whittaker criteria by review-

observational studies of successional systems, and we will show that

y of the observed structural or physiological characteristics of the

nform to their generalization. That is, changes in

species or life form are not necessarily or consistently accompanied by the

other functional changes that are supposed to accompany them. We do

not assume that every succession should show all the characteristics as-

scribed by the ideal sequence. On the other hand, we think that the

ient to show that the Odum-Whit-
acceptable as a generalization on

the basis of the informal and anecdotal arguments presented to date.

The following general comments may be a desirable introduction to

this review.

We have not attempted to cover all the vast literature on vegetational

sequences. For each topic under discussion, we have selected the two

or three best-documented studies known to us. It is not often realized

how few detailed quantitative studies have been made of even short-

term changes in vegetation. While there are doubtless important studies

that we have not quoted, we have not selectively omitted studies support-

ing the contemporary theory. Indeed, many of the studies we quote ap-

pear in Odum and Whittaker's bibliographies.

Our review is largely restricted to studies of forest succession in areas

of temperate climate (including studies of lakes and bogs in forested

regions). Succession in other habitats has not been studied in comparable

detail. We know of no adequate quantitative evidence for extending con-

temporary theories of succession to such habitats as grassland, deserts,

or tundra.

We have placed emphasis on studies of old-field succession, as this is

the best documented example of secondary succession. It might be argued

that old fields, having been previously forested, are already "prepared" for

the regrowth of the climax forest. However, the contemporary theory of

succession is itself based very heavily on studies of old fields (Odum 1969,

Whittaker 1970, MacArthur & Connell 1966, etc.), so it is appropriately

tested by observations in them.

Although we present evidence opposing contemporary generalizations

about succession we do not claim that generalizations about vegetational

change are impossible. We ourselves, in concluding, present a very broad

generalization as an alternative explanation. More limited generalizations
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may be possible about certain groups of species c

comparison of these generalizations may give im

attempts to develop comprehensive theories.

In evaluating evidence and in our alternative explanation, we have

placed some emphasis on natural selection. Natural selection has been

neglected in theories of succession because most of them have been pri-

marily concerned with adducing community properties. However, natural

selection must act on every species, including "successional" species, to

adjust them to their environment, including the communities in which

they live. In our view, generalizations about the behavior of communities

should be viewed with caution unless they can be reconciled with the

action of natural selection on the individual organism.

Statement of hypothesis. Margalef (1968: 30): "Biomass increases

during succession as, almost always, does primary production; however,

the ratio of primary production to total biomass drops." Figure 1 (from
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Odum 1969: 264) illustrates the energetic changes during s

paring a forest with a laboratory microcosm. Both production and di-

versity were described as increasing toward the climax, but both reached

a maximum just before the climax stage was reached. They continued

at a high, but not maximum, value in the climax. At that stage com-
munity respiration is approximately equated to photosynthesis (Bormann

1969:163). Therefore production and diversity should be correlated.

Field evidence, a) Old field successions have been studied in detail as

illustrative of the developmental changes involved in more general cases.

Odum (1960) made a detailed study over seven years of changes in

species composition and organic production in an old field in Georgia

(Figure 2, from Odum 1969) about which he wrote the following para-

graphs (p. 48):

If we consider that species composition and species diversity represent

"structural" features of the community and that productivity is a "func-

tional
7
' attribute, then it is clear that structurally the "old-field" community

changed gradually and continuously, but that functionally a temporary

steady-state was established during the period of forb dominance. The

study clearly showed that productivity does not necessarily change with

change in species, nor necessarily increase with succession as has often

The trends so far observed suggest a tentative hypothesis regarding the

cession may involve a series of steady-states each associated with a major

life form rather than a continuous change associated with species change

as is usually postulated. It may be further suggested that an increase in

productivity, even if only a temporary "bloom," would be most likely to

occur in transition from one life form to another since a new life form may
be able to utilize accumulated limiting materials not available to the previous

life form.

b) Whittaker (1965:251) cast doubts on the hypothesized correlation

between increasing diversity and increasing production in the course of

a successional development. In his extensive studies of plant communities,

plant production, foliage insects, and birds in the Great Smoky Mountains,

he has given measures of diversity (the number of vascular plant species)

in quadrats and measured net production.

Variations in species-diversity do not simply parallel variations in com-

munity production. In the Great Smoky Mountains, production and di-

versity are not significantly correlated either in vegetation samples or in

samples of foliage insects. The magnificent redwood forests of the Cali-

fornia and Oregon coasts, probably among the most productive of temperate-

zone climax forests, have low species diversity.

Table 2, plotted in Figure 3, was made by combining Table 1 from

Whittaker (1965) with Table VI from Whittaker (1966). It supports

the conclusion that there is no demonstrated increase in production with

increase in diversity.
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SPECIES COMPOSITION % PRODUCTION

AGE OF OLD FIELD ECOSYSTEM IN YEARS

(after Odum, 1960). An old-field ecosystem during the first seven
tural succession, comparing t! tributes (species
and diversity) and ity). The rela-

" total annual production of six ma-
. The six taxa are: L —

:!

" dominants includes all species
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Heterotheca; A— Andropogon. The nun
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position and increase in species diversity.

I producti
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High mixed heath 8

Forest Heaths
Pine forest, Cade's Cove 27

Pine forest, Pittman Center 32

Pine heath, Brushy Mountain 23

Pine heath, Greenbrier Pinnacle 20

Chestnut oak heath 23

Hemlock-beech cove forest 40

Hemlock-rhododendron forest 5

Deciduous cove forest

Cove forest transition

Oak-hickory forest

Chestnut oak forest

Successional tulip forest

Upper deciduous cove forest

Hemlock mixed cove forest

Gray beech forest

Gray beech forest

Northern red oak forest

Red oak, white oak forest

Spruce-fir forest

Spruce-fir forest

Spruce-fir forest

* Column 1 — Diversity indicates the number of species in quadrat, from Table 1 in

Whittaker 1965.

t Column 2 — Production equals total net above ground production, from Table 6 in

Whittaker 1966.

Soil Development

Statement of hypothesis. Whittaker (1970:69) stated: "A number

of trends or progressive developments underlie most successional processes.

There is usually progressive development of the soil, with increasing depth,

increasing organic content, and increasing differentiation of layers or

horizons toward the mature soil of the final community. ..."

Two points in this statement call for examination. First, the length

of time involved in development, and second, the differentiation of soils

into layers as they mature. Central to the argument is the idea that suc-

cessive generations of plants leave their remains which are incorporated
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into the mineral soil and humified while nutrients and minerals are leached

and deposited at specific depths in the process of soil formation.

a) The time scale within which progressive soil development takes place

has seldom been specified explicitly. But it is clearly implied that develop-

ment of a mature soil profile is coterminous with succession, and is there-

fore a process which approaches completion and equilibrium in the climax.

Because successions are generally believed to take a very long time

(Clements 1916, Braun 1950) it is clearly implied that soil development

requires a very long time for its consummation. ''Succession in general ap-

pears to be very slow, and the vegetational history of any particular

habitat is more apt to be measured in thousands of years, or even tens

of thousands, than in centuries or decades" (Gleason 1927:301). "Cowles

and others cherished the hope that the old black oak dunes might eventu-

ally succeed to typical mesophytic forest even though they had not done

so in all of post-glacial time— that it was merely a question of too slow

a rate and too little time" (Olson 1958:155). Cowles (1901:177) blamed

"the slowness of humus accumulation .... perhaps more than all else."

b) Soil development involves increasing differentiation of soil horizons,

so that processes which stir up and homogenize the soil into a uniform lay-

er must be considered to reverse the process of soil development and to

run counter to successional development.

Field evidence, a) Time scale of soil development. Olson (1958) re-

examined chronological details of soil development in the vegetation of

the Indiana sand dunes studied a half-century earlier by Cowles.

The ages of the dunes and hence of the period available for development

of soils upon them were derived from ages of trees or dates of subsequent-

ly buried fences on younger dunes and from radiocarbon dating of older

ridges and raised shore lines. Age estimates are of course subject to error

(up to 20%) but as Olson said: "Present Great Lakes chronology is far

superior to any available only a decade ago and covers a much longer

period than most previous quantitative studies of succession."

Our Figure 4 (Olson 1958, Fig. 19) graphs cation exchange relations

as function of time age in the process of soil development. "The cation

exchange capacity of dune soils is another important variable that in-

creases along with humus content. The exchange complex is initially

saturated with calcium and other metallic ions that are valuable in plant

nutrition, but gradually these basic ions are partially replaced by hydro-

gen ions (exchangeable acidity) as soil development proceeds under the

influence of vegetation" (Olson 1958:160). Figure 4 shows rapid changes

(after Whittaker 1965, 1966). Community diversity is compared

r productivity in the Great Si tation. Diversity

of vascular plant species) in quadrat samples numbered 9-33 in

Whittaker (1965) is compared to productivity (total above ground

in) in the same numbered quadrat samples taken from Table VI

(1966).
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Figure 4. Cation exchange capacity (soil nitrogen or humus content) as a
function of dune age (Olson 1958). "Cation exchange capacity of dune soils

. . . increases along with humus content. . . . The exchange capacity of both
surface soils and lower horizons increases in proportion to soil nitrogen. Heavy
line for 0-1 dm. layer, main black oak dune series. Closely spaced light dashed
line is a possible alternative trend for mesic soils. Open dashed line, 1-4 dm.
layer. Samples for three areas with more than the usual prairie cover are

marked by "P." Samples from mesophytic pockets or lee slopes are marked by
"M." These pockets show basswood, red oak, or sugar maple which were absent
on more "normal" topographic situations. The two oldest dune systems (Glen-
wood and Calumet) do not seem to fit the ideal scheme: instead of scattering

around the same trend, thin levels of nitrogen and other properties related to

humus content seem to be higher. . . . One may recall the higher silt and clay

contents of these soils and might suspect that the resulting textural and moisture
differences would help maintain higher nitrogen levels here." (From Olson

in the first 1000 years, followed by many thousands of years without

further development.

Olson in his summary (p. 168) concluded that:

3. Soil analyses of carbon, nitrogen, moisture equivalent, carbonates, acidity,

and cation exchange relations show how most soil improvement of the orig-

inal barren dune sand occurs within about a thousand years after stabilization.

The pattern of change on older dunes promises little further improvement
and perhaps even deterioration of fertility.

4. Low fertility favors vegetation with low nutrient requirements. But
such vegetation probably is relatively ineffective in returning nutrient to

nutrients out of the sand-dune ecosystem and the low i
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most dune surfaces help account for the poor prospects fo:

replacement of the black oak-blueberry community by the more exacting

species of the mesophytic forest. . . .

Olson's studies indicated that soil development has been rapid in terms

of the ages of the present dunes. Soils on a relatively young dune sur-

face have developed to a steady state, but those on surfaces many times

older have not "progressed." The growth of trees appeared to be in re-

sponse to physical stabilization of the dune-hollow rather than soil

preparation.

b) Stratification in soil development. Goodlett (1954) studied the

distribution of forest tree species related to the depths and structure of

soil. He found wind-throw to be an active force in determining the struc-

ture of soils in the deciduous forests of Pennsylvania:

The unplowed areas of Potter County are characterized by pronounced

microrelief of mounds and pits. . . . Most of the mounds are old, and have

resulted from the fall of trees that grew in the presettlement forest. . . .

The evidence indicates that wind-throw has disturbed the soil materials to

a depth of 2 to 3 feet throughout the past 200 to 300 years, and probably

since the reoccupation of the region by forest trees. Lutz and Griswold

(1939) made a study of the influence of tree wind-throw in southern New
Hampshire, and suggested that "all soils which bear, or in the past have

borne, forest stands have been more or less disturbed."

Disturbance of the upper parts of th< wind-throw over

long periods of time probably produces the high degree of variability ob-

served in soil profiles over short horizontal distances. Existing soil profiles

are disturbed, inverted, or destroyed within the depth of upheaval. . . .

Lutz (1940) described the effect of uprooting trees upon the structure

of the soil in southern New Hampshire, a forest vegetation which would

be generally accepted as climax:

... as a result of disturbance, horizons may be very irregular, occasionally

with long tongues forming the upper layers penetrating deeply into the

layers below. Further, horizons may be discontinuous and masses of soil

material may be translocated to positions above or below those normally

occupied. Frequently, material from upper and lower horizons is rather

intimately mixed. The vertical and horizontal movements of rocks two

or more feet in diameter is evidence of the tremendous forces involved. . . .

Farmers plowing the soil have leveled the mound-and-pit topography

characteristic of the forest floor in old-growth stands. Because most of

the soils of the northeastern United States have been plowed, and most

studies of forests have until recently been made in that region, the real

condition of the soils of the pre-Colonial "climax" forests has not been

examined.

These studies of soil development and modification in early and late

forest successional stages indicate that soils develop rapidly in response

to the vegetation types on the site. No evidence indicated that develop-

ment of a profile is associated with the replacement of the vegetation type
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responsible by another one. In the northeastern forest region there is

evidence that the mature old-growth forest grew on soils which were im-

mature by theoretical standards.

Sequence of Vegetation Types

Statement of hypothesis. Whittaker (1970) describes the process:

"One dominant species modified the soil and microclimate in ways that

made possible the entry of a second species, which became dominant and
modified [its] environment in ways that suppressed the first and made
possible the entry of a third dominant, which in turn altered its environ-

In order to understand why species compositions change, we need to
"
ice each other as groups ; whether later

,rly stages, or if many of the final and climax species

are present on the site from the start. Also, do the species of the early

stages facilitate or inhibit the establishment of the species of later stages?

If the early stages are removed, is the appearance of later communities
delayed or accelerated? And finally, do successions always go in one
direction? Do lateral and retrogressive successions occur and under what
conditions?

The question— Are the early successional stages made up exclusively

of species of lower life form or is it possible that most species are present

as seedlings from the start and the visible successional sequences are the

overt expression of sequential conspicuousness reflecting different growth
rates and sizes at maturity?

In a review of old field succession Egler (1954) presented two op-
posed hypotheses. In his "relay floristics" one floristic group relays the

site to another until some relatively stable stage is reached. This se-

quence would illustrate simple or classical succession.

In his "initial floristic composition," "Up to the year of abandonment,
the land is receiving many species as seeds and living roots. . . . After
abandonment, development unfolds from this initial flora, without addi-

tional increments by further invasion (for the purpose of this discussion)."

Typological thinking (Mayr 1963) as applied to plant associations

could make this contrast too black and white, but if a moderate number
of the species of later stages should prove to be present as small individuals

in the early successional stages, the observation would throw doubt on
the purported importance of the early successional stages in modifying the

Field evidence from several studies is cited in the paragraphs which
follow.

a) Clements (1916:59, 1928:103) observed that cases of "initial flo-

ristic composition" occur:
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seeds and fruits for th

i present at the time of initiation.

It has been found that the majority of woody plants of the so-called later

"stages" and old field "succession" have not been currently invading. To
the contrary, it appears that they had invaded at the same time as or

previous to the earliest stages.

c) Hack and Goodlett (1960) studying a forested valley in Virginia

damaged by a flood, reported:

Sycamore and black locust trees rapidly covered the scarred areas on the

valley bottoms, but six years after the flood most of the tree species

characteristic of the undamaged mature forest were present.

Elsewhere these same authors reported that the tree seedlings first

colonizing the landslides on the slopes were identical to the species of

trees found on older, pre-Columbian forested landslides. They said:

Many of the landslides terminated in large piles of rock, soil and up-

rooted trees. Old debris fans, mantled by mature trees of large diameter,

indicate that similar floods have occurred in this area in the recent past,

creating slides similar to those formed by the 1949 cloud-burst. The

vegetation of these areas of older slides shows an adjustment of composi-

tion to topographic form.

d) Marquis (1967) reported on the vegetation composition on a site

after clear cutting of an old growth stand of northern hardwoods. See

Table 3 (from Marquis 1967). Tree species are identified as shade

tolerant (i.e. climax), intermediate, and intolerant (i.e. sun requiring or

successional). He said (p. 6):

Five years after cutting, four tolerant species comprised over half of the

total numbers of stems. This proportion has increased gradually as the

stand matured so that tolerant species account for 63 per cent of the stems

at 30 years of age. ... If left to mature naturally, this stand will be-

come increasingly similar to an uneven-aged stand. . . . Red maple and

white ash should survive past 100 years, but eventually they too will mature

and the stand will then be dominated by the original, long-lived climax

species— beech and sugar maple with small amounts of yellow birch. . . .

Detailed studies are needed to establish at what stages "climax" species

colonize a site. For example, for a critical resolution of this in Marquis's

(1967) study, it would be necessary to have marked trees in the under-

story at the time of clear cutting. It would also of course be necessary to

eliminate from consideration stump sprouts and coppice which came up

after cutting. Nevertheless, this and the previous studies suggest that

individual trees which make up the "climax" forest were present from the

start. Hence the studies throw doubt upon the functional aspects of alter-
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Tolerant
Beech

Sugar maple
Striped maple

Conifers

Intermediate
Yellow birch

White ash

Red maple

Intolerant

Paper birch

Trees 4.6 inches Trees 1 foot high to Trees 1 foot

d.b.h. and larger 1.5 inches d.b.h. or highei

Percent of Percent of Percent o

basal area stems per acre stems per a

Trees 0.6 inches

Percent of
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Another question: Do the species of the early stages facilitate or in-

hibit the establishment of species of later stages?

A phenomenon called reaction, "the effect which a plant or a com-

munity exerts upon its habitat" (Clements 1916) is generally acknowl-

edged to be central to autogenic replacement of communities. Clements

(1916:79) said: "Reaction is thus the keynote to all succession, for it

furnishes the explanation of the orderly progression by stages and the

ilization which produces a final climax."

Field evidence from several studies is cited here.

a) McCormick (1968:9) said:

lichen or redwood, casts shade, changes the pattern of air moveme
duces organic material that may become humus, and affects tht

other ways. The importance of such effects i

been tested adequately and certainly the generaliz

constitute the driving force of succession is not substantiated.

He then went on to examine the effects at an early or pioneer stage of suc-

cession on an old field and reports:

In a series of experiments initiated at the Waterloo Mills Research Station,

Devon, Pennsylvania, in 1965 and repeated in 1966 and 1967, annual

plants were removed as seedlings from some sections of a recently plowed

field, but were allowed to grow elsewhere. According to reaction theory,

an annual vegetation is necessary to "prepare the way*' for perennial plants

on such a site. By the end of each summer, however, perennial plants

were several times as abundant on areas kept free of annuals. The biomass

(dry weights) of individual perennial plants on the annual-free areas were

many (IS to 82) times as great as those on areas with annuals. Many
goldenrods, asters, black-eyed susans, and other perennial plants flowered

on annual- free sections, but were sterile on plots covered with annuals

(McCormick et al., Mss.). This experiment does not refute the general

theory of the reaction mechanism. However, it does seriously question the

reality of the theory and indicates that the theory was not valid for the

early old field situation in which it was tested.

b) Pound and Egler (1953) found that on a fire line cleared and spike-

harrowed in 1934-1936 "... the accidental absence of suitable condi-

tions for germination and development of tree seeds and the absence of

root-suckering trees allowed the formation of a dense low vegetation that

has since prevented the mass invasion of trees."

c) Niering and Egler (1955) documented the exclusion of trees of the

"next successional" stage by a closed canopy of the shrub nannyberry

over a period of 25 years. They suggested that minor silvicultural steps

could lead to more or less indefinite exclusion of trees by the closed shrub

canopy once it is established.
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urn stems are dead or dying, and will be replaced by y
no change in the overall height or appearance of the c

transgressives, barring accidents, would presumably grow to ma-

y and change at least a portion of the area into forest. ... It seems

ually, in 30, 60 or 90 years, an occasional tree will break

invert the area to forest. On the other hand, the number of

trees of the past 25 years has been so small that economic

l, as by artificial means, would appear to be an extremely low-

ih-ntion only at intervals much greater than a

tends to resist invasion I

lands are relatively open I

and tulip poplar.

d) Both "early" and "late" stage trees may be suppressed if overtopped.

In the same way that red cedar and gray birch can be overtopped and
suppressed in oak-hickory forests of southeastern New England, so sap-

lings of red oak, white oak, elm, white ash, sugar maple, red maple, pignut

hickory, basswood, and beech can be found in the understory of tall

forests of old field pine in central New England (Raup & Carlson 1941,

Lutz & Cline 1947). While the pines are on average 90 to 100 years old

(aged by counts of annual rings on increment borer samples), the hard-

woods, though slender, are on average 50 to 70 years old. With the

cutting of the overtopping pine, the suppressed hardwoods flourish.

e) J. A. Kadlec (in iitt.) has observed in experimental game manage-
ment areas in Michigan that removal of "pioneer" trees such as aspens
speeded the appearance of species of later successional stages.

f) Olson (1958) observed that on the sand dunes he studied the first

tree species to be established inhibited the successful colonization of the

site by competitors. A closed stand of black oak-blueberry tended to

regenerate itself instead of being replaced by the beech-maple "climax,"
because of the acid leaf litter these species produce and the low rate of re-

turn of nutrients to the soil.

g) The production by plants, through the roots or in the litter, of chem-
icals which inhibit the germination or growth of plants of their own or

other species has received wide attention as a physiological phenomenon
for many years (review by Whittaker & Feeny 1971).

That plants should release products which facilitate the growth of their

own species and inhibit the growth of other species makes better sense
according to natural selection than that they should alter their habitat
in such a way as to facilitate the growth of other competing species.

Several publications indicate that some "early successional" species do
produce chemicals which inhibit the growth of later stage species.

Rice (1964) showed inhibition of nitrogen fixing and nitrifying bac-
teria by old field grasses which apparently gave them competitive ad-

vantage over grass of later successional stages. Brown and Roti (1963)
found that perennial goldenrods produce a chemical which inhibited the
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germination of seeds of jack pine, a pioneer tree on old fields in Michigan.

Brian (1949) and Harley (1952) showed that the shrub, ling, produced

substances which inhibit mycorrhizal fungi— and, therefore, trees which

require them.

An additional question: Are successions unidirectional?

Pond margins, marshes, and bogs have been generally cited as illus-

trations of typical successions (Smith 1966:182-191, BSCS "Green Ver-

sion" 1963). The classical illustration of bog succession follows the se-

quence of (a) floating aquatics, (b) sedge-sphagnum floating bog which

is followed by progressive compaction and humification, (c) succession of

sphagnum species to produce a heath peat bog, and (d) (a hypothetical

extension) a bog forest covering a peat-filled lowland.

Field evidence from several studies is cited here.

a) Several detailed studies of large bogs in the coniferous forest re-

gions of North America and Europe have failed to find this standard se-

quence and led their authors to doubt even that it necessarily occurs.

Drury (1956) in Alaska, and Sjors (1948, 1950, 1955) in Sweden and

the Hudson's Bay lowland drew conclusions similar to those of Heinselman

in the region of Glacial Lake Agassiz of Minnesota (1963:370):

Neither the process of bog expansion nor the patterned bogs and fens of the

Lake Agassiz region fit the classical picture of succession in the Lake States.

Conclusions are that: (1) Few bogs in this region are the result of a single

successional sequence. (2) The bog types cannot be regarded as stages in

an orderly development toward mesophytism. (3) Raising of bog surfaces

by peat accumulation does not necessarily mean progression toward meso-

phytism. Such rises often cause concurrent rises of the water table and

promote site deterioration. (4) The climax concept does not contribute

to understanding bog history in this region.

b) Johnson and Raup (1947) found that the peat of a peat island in a

salt marsh on the Taunton River in Massachusetts gave no indication of

succession of marsh grasses. The peat indicated continuous stream cut-

ting and redeposition and most plant remains were of one type, salt-water

cord-grass. Progression of vegetation types in a successional sequence was

c) Walker (1970) summarized his study of the courses and rates of

British post-glacial hydroseres using peat and mud stratigraphy, amplified

by pollen diagrams by saying:

. . . Although certain sequences of transitions are 'preferred' in certain

site types, variety is the keynote of the hydroseral succession.
^

In spite

of this, the data clearly indicated that bog is the natural 'climax' of auto-

genic hydroseres throughout the British Isles and the transition from fen

to oakwood is unsubstantiated.

The term bog as referred to in this quotation is distinguished by a

variety of Sphagnum species and acid tolerant plants such as Dwarf

Cranberry, Sweet Gale, Cotton Grass, and Heath.
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To summarize this section on the sequence of vegetation types, those

cases in which detailed studies of forest succession have been made do

not indicate an orderly replacement of early successional species by mem-
bers of later communities. They indicate instead that in the usual case

almost all species have established before the "succession starts" or that

they colonize during the first few years. Hence in many cases the manifest

"succession" is a sequential expression of conspicuousness which reflects

the maturing of species having different speeds of growth and sizes at

maturity.

In fact it appears in those cases where critical examination has been

made, that early and middle successional stages suppress climax species

and delay the expression of later stages. Detailed studies of events in the

hydrosere indicate that successional trends are readily deflected or reversed

in response to changes in water level which are externally controlled. In

one case at least early successional stages (mosses) invade a forest and
stimulate a rise in water table— hence reverse succession by autogenic

processes. Their presence leads to replacement of the forest by heath-

birch stage (Sjors 1948, Drury 1956, Heinselman 1963).

Diversity, stability, and reproductive

Statement of hypothesis from Margalef (1968

Diversity very often increases. Sometimes diversity increases to a certain

again toward the final stage

Fluctuations a re damped and rhythms change from reactions directly in-

duced by exte to indirect responses to stimuli associated with
ecologically significant :factors; the ultimate trend is to endogenous
rhythms. . . .

In the later states of icy of numbers is

. themselves rapidly

rt destruction. The natural tr

duction in the number ol : offspring produced and bette r protection for the

First: Diversity.

Statement of hypothesis: Diversity in most contemporary usage refers
simply to the total number of species present. The term has in the past,
however, referred to all ill-defined, (and more useful) i

cepts of community diversity including structural variety and relative
frequencies of species in addition to taxonomic variety. There have been
such "diverse" uses of the term that Hurlbert (1971) said: "The recent
literature on species diversity contains many semantic, conceptual, and
technical problems. It is suggested that, as a result of these problems
species diversity has become a meaningless concept. . .

." It is used here
in its simplest sense— the number of species present.

In order to clarify the ecological significance of the increase in species
diversity in the course of "successional" sequences, we need to establish
which of the following statements is valid:
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b) The increase of species diversity is a reflection of later emergence

into prominence of species which were present at the start as inconspicuous

seeds and seedlings.

c) The process of succession combines (b) with progressive species

enrichment (independent of modification) as a result of continuing colo-

nization of the site. Then, species will be added first which are numerous,

close at hand, and/or have highly developed means of dispersal. With
the passing of time, less numerous species— those occurring at a greater

distance and/or those having less effective means of dispersal— will ar-

rive ''by chance."

d) Diversity is a result of microtopographic and other special influences

such as herbivore predation, and thus only partially a result of "intrinsic"

processes.

e) "Diversity" is uniformly expressed in all parts of a community. Di-

versity in the herb layer is correlated with diversity in the shrub and

tree layers, and with diversity in the insect and bird species.

Although (a) conforms to the classical descriptions of succession, con-

temporary ecologists consider the process of succession to result primarily

from species by species replacements. Evidence of community by com-

munity replacements is inadequate.

Evidence for (b), that some successional changes result from sequential

growth rates of the members of a largely complete initial floristic composi-

tion, was presented in the first part of this section. Very detailed studies

which are not available at present are necessary to confirm that this is the

case. Similarly, detailed studies would be necessary to eliminate the

probability that (c) is a major ancillary process in most successional se-

quences.

Evidence that (d) plays a decisive part and that there are inconsis-

tencies with regard to (e) would suggest that diversity is an ecological

phenomenon independent of succession.

Field evidence from several studies is cited here.

a) Goulden (1969) discussed temporal changes in diversity correlated

with what he called development of species associations in fresh water

lakes. He based his conclusions on counts of the numbers of species found

in cores of lake sediments, including the earliest stages of the lake's his-

tory. Interpreting his data from one lake, he described the sequence of

events as follows:

The initial rapid immigration of species into the lake is followed by a period

during which the common species become less common and the rare species

less rare, which is usually associated with a change in dominant species.

The sharp increase in diversity 3
is terminated with the attainment of max-

i the information-
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The pattern Goulden reports is consistent with ideas presented by

Darwin (1859) and Wallace (1876, 1880) and discussed in general by

Darlington (1957) and in detail by MacArthur and Wilson (1967).

Gleason (1917:474) emphasized that the arrival of additional species

simply by migration is a major aspect of "successional" change. At first,

common, widespread and well dispersed species rapidly appear. These

are followed by less common, well dispersed or widespread species, which

have different competitive strategies such as larger size or longer life span.

With their arrival we can expect a change in dominance. Last, the widely

dispersed, infrequent "rarities" appear at increasing time intervals.

b) Hack and Goodlett (1960) found in the floodplains of main val-

leys (i.e. higher order valleys) of the Little River in northern Virginia, a

northern hardwood forest enriched by many species "extremely rare or

absent in the northern hardwood forests of the hollows. . . . The number
of non-tree species is generally larger than in the northern hardwood stands

of first order valleys." In other words the floodplain, subject to repeated

ravages and destruction by high water, and therefore the youngest, most
unstable surface, supports the most diverse forests. The hollows, which
for geomorphic reasons are subject to a higher rate of creep than most
slopes, also support a relatively diverse northern hardwood forest, and the

noses, the most stable surfaces of the area, support forests of the lowest

diversity.

c) Observed diversity may indeed reflect external circumstances more
than the actual number of species present, as has been shown by some
experiments carried out in old fields in an originally forested area of

Britain (Harper 1969:49):

Generalizing from the controlled experiments and the results of post Myxo-
matosis surveys, the effects of rabbit removal appear to be (i) the release

and demonstration of hitherto unsuspected fioristic richesse in the rabbit-

grazed communities: species which in the past had been regularly nibbled
and suppressed, flowered and showed their true identity. . . .

When protection from grazing was continued over a long period, in

controlled experiments using fertilizers and fenced plots on native hill

pastures in central Wales: "The effect of this long period of freedom
from grazing in each year was to reduce the number of species present,

and the normal result was virtually exclusive development of one or two
species of grass. . .

." These results show that "unrestricted stock access

was a conservative force on the vegetation and only controlled (heavy)
but intermittent grazing allowed the richer flora to develop." They
further show that complete removal of grazing was also

force in some cases, while in other cases there was a "later i

diversity associated with the entry of species belonging to

cession towards scrub. . .
." (Milton 1940, 1947).
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According to these field studies, the number of species in a plant as-

sociation may reflect primarily special circumstances of soil, microtopog-

raphy, disturbance, or predation by grazing mammals (and release from
grazing) which allow certain species a local differential advantage and
which suppress the tendency of some species to become dominant and
exclude other species.

d) Whittaker (1965:251, 252), referring to his own field experience,

Diversity is as high in the disturbed, immature forests as in mature stable

forests of corresponding environments. Tree-stratum diversities increase

from high elevations toward low. Diversities of herb and shrub species

show no clear relation to elevation below 1400 meters in the Smokies. In

both the Siskiyou and Santa Catalina Mountains herb diversities increase

from low to middle elevations and decrease from these to high elevations.

Along the moisture gradient in the Smokies, the highest tree diversities are

in intermediate sites, the highest shrub diversities are in intermediate-to-

dry sites, and the highest herb densities are in moist sites. Diversities of

the three strata are scarcely correlated, and numbers of insect and bird

species are not simply correlated with numbers of plant species.

Hence diversity is inconsistently expressed and increased diversity is by

no means an exclusive property of the later stages of vegetation succession.

Second: Stability.

Statement of hypothesis. No generally accepted definition of stability

in ecological systems is available (Brookhaven Symposia in Biology No.

22, 1969). It is not clear whether the term means dampened fluctuations

of numbers or long survival until extinction. We know of no comparative

study which has confirmed the generally accepted idea that all or the ma-

jority of species populations fluctuate less in areas of greater ecological

diversity. It is in fact clear that some animal species vary greatly in num-

bers (squirrels, rabbits, mice, chickadees, foxes) in some complex habitats,

while others in the same habitats do not. On the other hand, not all

species in the "simple ecosystems" in the north show the periodic spec-

tacular changes in numbers which successional theory predicts.

Third: Reproductive strategies.

Statement of Hypothesis. Wynne-Edwards (1959, 1962) argued in

general that reproductive rates are adjusted to mortality rates in order

to avoid overexploitation of food supplies and consequent crashes. Mac-

Arthur and Connell (1966) rephrased the argument and applied it spe-

cifically to climax habitats. Adjustment of reproductive rate to mortality

rate also appears inherent in the concept of "K-selection," at least in its

original formulation for closed populations on islands (MacArthur & Wil-

son 1968:149).

Adjusted reproduction has been demonstrated only in specially for-

mulated genetic models and there is no evidence that they correspond
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to natural populations. It seems extremely improbable in plants, which

produce vast quantities of seed and in any case do not overexploit their

"food supply" or suffer crashes.

In animals, overproduction has been demonstrated even in a climax

species by Kluyver and Tinbergen (1953); Kluyver (1966) demonstrated

by experiment in the same species that mortality was adjusted to repro-

duction and not vice versa. However, the subject is still debated (Lack

1966, Skutch 1967). It is indeed likely that animals raise more young

in areas where net production is very high (Crook 1965), but this can be

understood as a response to variable food supplies within the context of

r-selection (Lack 1966, 1968).

Allogenic vs. Autogenic— sand dunes, ponds and marshes,

Statement of hypothesis. One of Odum's (1969) hypotheses about

succession is that the process is community controlled. Olson (1958:132)

put it that change of an ecosystem could proceed as a function of time

even if all other variables remained constant. If, however, vegetation

changes occur in response to site changes produced by extrinsic events,

then the "sequences" are not developmental but simply reflect the

ecological truism that different species require different habitats.

Field evidence from several studies is cited here.

a) Excavations in Alaskan bogs (Drury 1956) indicated that the "late

successional" bog forests were simply perched upon a thick peat composed
of species of emergent mosses mixed with alluvial and aeolian silt. Where
the water table had been locally lowered by deposition of silt, forest had
grown up. Where the water table had risen, the forest had been replaced

by bog. Other studies of bogs (Sjors 1955, Heinselman 1963) also indi-

cate that the observed changes are not developmental. Johnson and Raup's

(1947) excavations at Grassy Island gave no indication of succession in

the sediment record, but instead showed evidence of a continuing process

of stream erosion and deposition, with plants colonizing newly deposited

banks and being destroyed as the river's meanders migrated across the

b) Moraines abandoned below mountain glaciers have been used to

illustrate primary succession from bare soil through tundra and willow-

alder shrubs to needle-leaved forest. Cooper's work in Glacier Bay (1923)
and Sigafoos and Hendricks's on Mt. Rainier (1969) suggest on the con-

trary that moraine vegetation is generally at equilibrium with the pres-

ent conditions. In fact, where local conditions are suitable, vegetation

of an "advanced successional stage" grows on or next to the ice. In 1948
and 1950 Drury found a spruce forest 50-60 feet tall growing on the

moraine, underlain by ice, of the stagnant Matanuska Glacier in Alaska.

In Iceland at the edge of Vatnajokull Glacier, birch grows next to the ice

and on sites covered by ice as recently as 1934 (Lindroth 1970).
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In these extreme habitats, a site's edaphic and microclimate conditions

differ according to topography and geomorphic changes beyond the con-

trol of (although influenced by) the vegetation. At each site various

species whose propagules are already available or are constantly reaching

the site are able to become established. Hence each vegetation type or

zone appears to be in equilibrium with the present environment, in the

same way as the several zones of vegetation on a mountainside.

SKETCH OF AN ALTERNATIVE EXPLANATION

The statements of Odum, Whittaker and Margalef quoted in this paper

(including Table 1 ) represent a set of generalizations about succession as

now understood. Steps toward a theory of succession have been made

by Margalef (1963, 1968), who related succession to an increase in in-

formation content, by MacArthur and Connell (1966) in their revival of

Clements 's (1916, 1936) analogy betw

velopment, and by Odum (1969) in hi;

munity-controlled. The common feature of these theories is that they

attribute succession to properties of the community.

In this paper we have quoted a number of detailed studies which dis-

agree with the Odum-Whittaker generalization. Whittaker (1953) and

McCormick (1968) have previously mentioned a number of similar ex-

ceptions. Hence, although there may be other studies which are con-

sistent with it, it is unacceptable as a generalization. Nevertheless, there

is a body of interrelated facts to be explained. In the remainder of this

paper we will sketch in broad outline an alternative explanation of these

facts as we see them.

be widely accepted.

1

)

On sites which are cleared but initially free of seeds, certain kinds

of plant species (usually those of depressed life forms) tend to appear

first; others (including those of successively larger and more complex life

forms) appear later. Sites illustrating this sequence ("primary succes-

sion") are rare in nature: examples include exposed sandbanks, volcanic

deposits, receding glaciers and mine tailings. Although many textbooks

give hypothetical accounts of such successions, very few cases have been

actually observed and only the early stages in succession have been de-

scribed. Evidence about later stages in primary succession is conflicting

(e.g.. Olson 1958) or lacking.

2) On sites which are cleared but not initially free of seeds, there is

usually a similar vegetational sequence, often apparently involving the

same kinds of plants, but usually taking place more rapidly ("secondary

*In our opinion there are as yet insufficient precise observations on successional

sequences in non- forested ecosystems to support any generalizations about them, or

into a comprehensive theory.
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Again most published studies are of the early stages in

i and accounts of the later stages are largely hypothetical. The

evidence summarized in this paper suggests that the later stages of suc-

cession are not consistently unidirectional, and that forest succession is

better represented by the lower half of Figure 1 than by the upper half.

3) Spatial gradients of several kinds of stress (climatic, chemical or

radiological) give rise to similar sequences in space of life forms and

vegetation. The congruence between sequences produced by different

kinds of stress is reasonably well documented (see review by Woodwell

1970), although few detailed descriptions are available for any but cli-

matic stresses.

The main task in constructing i

plain the apparent congruence bet

the early and middle stages of primary and secondary successions.

Stress gradients. Vegetational sequences on stress gradients are rea-

sonably well understood (Woodwell 1970). Each species appears to be
specialized to a certain type of site and is competitively superior within

a limited range of conditions, so that different species are dominant at

different points along environmental gradients (Macintosh 1967, Whit-
taker 1953). Plants of higher life form dominate under low stress con-

ditions, but are unable to withstand higher stresses. The contrasting

selection pressures have been considered by Raunkiaer (1934), who clas-

sified plants into life forms according to the location of their protected

growing points. Those plants, geophytes, whose buds are well protected

in the ground must grow their photosynthetic structures each year. They
are readily overtopped. Tall, dominant plants, phanerophytes, have com-
petitive advantages but their buds are vulnerable to drying winds, ice,

fire, and radiation. Chamaephytes, whose buds are within a couple of

meters of the ground, are intermediate in adaptations.

Woodwell (1970) emphasized that plants of higher life form usually

have a larger ratio of supportive structures to productive structures: hence
they have a smaller margin of reserve productive capacity to repair dam-
age and are more susceptible to stress. Thus much of the observed cor-

relation between stress gradients and vegetational sequences can be re-

lated to the problems of organization of a complex organism, together
with the competitive pressure for plant species to evolve specializations to

Secondary successions. Turning to secondary successions, most of the

studies cited in this paper suggest that the early stages in secondary suc-

cessions can be understood adequately in terms of differential growth.
Changes in the later stages are not consistently unidirectional and ap-

pear to be influenced primarily by external factors such as grazing, stream
cutting, and storm damage, which recur on a time-scale shorter than that

required for intrinsic development. Whereas the classical and contem-
porary theories of succession place primary importance on the role of
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early successional plants in modifying their environment and permitting

later vegetational stages to become established, the studies cited in this

paper suggest that modifications of the environment by plants act fre-

quently or generally to delay succession. The mechanisms involved in-

clude competition for nutrients, shading, pH modification and allelopathy

(allotoxicity) .

5

The studies of secondary successions cited in this paper suggest that

the plants dominant in the later stages were present either from the be-

ginning, or at least from a very early stage. Their inconspicuousness in

the early stages appears to be a consequence of their slow growth and/or

their suppression by other species (and, to some extent, to the preoccupa-

tion of botanists with the dominant species). That is, most of the detailed

observations are consistent with the "initial floristic composition" model

of secondary succession (Egler 1954).

Cases in which one species, or a group of species of the same life-form,

succeed in dominating the vegetation and maintaining a quasi-stationary

state for a time, do not necessarily provide good evidence for the "relay

floristics" model. The data of Olson (1958), Niering and Egler (1955),

Raup and Carlson (1941), McCormick (1968), and Brown and Roti

(1963) suggest that they should be interpreted as delays in the growth

sequence, effected by successful suppression of growing subdominant

plants by the temporarily dominant species. The replacement of the dom-

inant plants by species of the next higher life form may require external dis-

turbance (Niering & Egler 1955, Olson 1958, Raup & Carlson 1941). In

the contemporary theory of succession, this replacement is in part ex-

plained as a consequence of continued high net productivity. In fact,

however, net productivity is relatively low during the quasi-stationary

periods and increases rapidly when a new set of plants becomes dominant

(Odum 1960). These flushes of productivity are most easily explained

by the hypothesis of release from suppression by the previously dominant

Primary successions. Genuine observations on primary successions are

meager. It seems to be generally accepted that primary succession takes

place more slowly than secondary succession, but the relative roles of soil

development, external supply of nutrients, exposure, and seed immigra-

tion in controlling the rate of development remain largely hypothetical.

; generalization. There is at

rapid replacement in a grassland s

4: Rice 1968). However, even in this case th chemicals were also allotoxic

1969). The importance of aul successions needs

, but its explanation should be n the framework

)f natural selection theoi y. Tentatively, we suggest thai might be a by-

product of selection for ilotoxic i 'hose primary

je in interspecific compe tition. Autotoxicity

whose individuals disperse! their seeds beyond the range c toxins, and might

:ven serve a function irl intraspecific compstition in such species. To interpret its
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The observations quoted in this paper of "late successional" trees grow-

ing on stagnant glaciers and close behind retreating glaciers suggest that

the role of soil development in primary successions has been exaggerated,

and that species of later stages can become established within a few years

of initial exposure. The rapid growth of forest on Krakatoa and the

dominance of phanerophytes there from the very start (Richards 1952)

suggests the same conclusion. The data of Olson (1958) suggest that

the availability of water and nutrients may be more important limiting

factors on the rate of establishment of species than the age, thickness, or

organic content of the soil. Tentatively, however, we also ascribe impor-

tance to the rate of dispersal of seeds, since "early successional'' species

tend also to have adaptations for rapid dispersal.

Congruence of temporal and spatial sequences. Species dominant

in early stages of secondary or primary successions are those characteristic

of high-stress sites (Woodwell 1970). According to the present interpre-

tation, they achieve early dominance primarily because they grow faster

than species adapted to lower-stress sites. A generalized explanation for

the differential growth is given in the arguments of Raunkiaer and
Woodwell summarized above. The early dominant species maintain dom-
inance for as long as possible by suppressing competitors, but are re-

placed because in general they live less long and grow less tall than their

successors. In primary successions (but to a much lesser extent in sec-

ondary successions) the establishment of the low-stress species may be
delayed by delays in immigration and by physical stresses.

According to this highly generalized explanation, therefore, most of

the phenomena of succession should be understood as resulting from the

differential growth, differential survival, and perhaps differential dis-

persal of species adapted to grow at different points on stress gradients.

The appearance of orderly replacement of "communities" of successively

higher life forms results, at least in part, from the temporary dominance
of certain species over their successors. Net productivity remains high

throughout succession simply because the plants are growing, and it is

reduced during the periods at which full-grown plants suppress their po-

tential successors. Net productivity rises when larger plants replace small-

er plants, but this is a consequence of the growth of the larger plants and
is not a cause of the replacement (as the contemporary theories imply).

Under this interpretation, succession on a single site usually involves

a sequence of species (rather than simply the growth of the ultimately

dominant species) because no one species can dominate the vegetation

throughout the period of growth. In other words the basic cause of the

phenomenon of succession is the known correlation between stress toler-

ance, rapid growth, small size, short life, and wide dispersal of seed. The
few exceptions to this general correlation— mangroves, redwoods, coco-

nut palms, douglas firs— are also exceptions to the generalization of

they are both "early successional" and "climax" species.
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Adaptations to diverse sites. Contemporary theories of geomorpholog-

ical development (e.g. Chorley 1962) emphasize the continuity of the

processes of uplift and erosion (in contrast to the classical concepts of

cycles of erosion (Davis 1909) on which the classical theory of plant

ecology was based (Clements 1936: for discussion see Drury & Nisbet

1971)). As a consequence, gradients of exposure, soil type, moisture,

and other stresses can be assumed to exist continuously in essentially

every geographic region. This permits the specialization of different species

to different points along the stress gradients, under the pressure of inter-

specific competition. One extreme evolutionary strategy is to occupy sites

at the extreme upper end of the stress gradient, and to grow and reproduce

rapidly (during the favorable growing season) before fluctuations in

weather make the site intolerable. The other extreme strategy is to oc-

cupy the most sheltered sites, to dominate the vegetation by growing as

large as possible, and to live as long as possible. Species which adopt

these extreme strategies may be equally well adapted to their own en-

vironments: there is no need to suppose that the species adapted to the

exposed sites are "immature" or "less fit." In geological terms, the shel-

tered sites are as transitory as the exposed sites.

When new unvegetated sites become exposed, plants adapted to ex-

posed sites are pre-adapted to occupy them and to grow well, provided that

they can colonize them before they are occupied by competing species.

Thus efficient seed dispersal will give a competitive advantage to indi-

viduals of the stress tolerant species. This advantage would contribute

to the evolution of efficient dispersal mechanisms in these species.

Essential hypotheses. To place these arguments into a deductive frame-

work, it is necessary to formulate the following hypotheses which differ

at least in emphasis from those in contemporary theories of succession.

1) Gradients of soil conditions and exposure to stress exist continuously

in essentially every geographic region, as a result of continuous geological

processes of uplift and erosion.

2) Different species are specialized to grow under different site condi-

tions, under the pressure of interspecific competition.

3) Individual plants already growing on a site generally have a com-

petitive advantage over seedlings and immigrant individuals, but the ad-

vantage is often reduced by disturbance.

4) Dispersal mechanisms and tolerance of physical stress are correlated

(together they constitute colonizing ability).

5) Colonizing ability and growth rate tend to be inversely correlated

with size at maturity and with longevity.

Hypothesis (1) is geologically trivial, but it needs to be stated ex-

plicitly because it conflicts with the classical concept of landscape stability

which underlay classical succession theory. Hypotheses (2) and (3) are

biologically trivial, but represent the explicit introduction of natural

selection into succession theory, in which it is customarily neglected.
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Hypotheses (4) and (5) are the key statements underlying our ex-

planation of succession. They amount to the assertion that certain adap-

tive strategies are mutually exclusive: species whose seeds travel far and

grow fast in harsh conditions cannot also grow large and live long. There

is a well-known correlation between size, longevity, and low growth-rate.

We suggest that this correlation, together with the Raunkiaer-Woodwell

argument, comprise a sufficient explanation of the broad features of suc-

An explanation of the correlation might be sought either in theories of

senescence, or in theories of the organization of organisms. In any case,

we suggest that a complete theory of vegetational succession should be

sought at the organismic, physiological or cellular level, and not in

emergent properties of populations or communities. The former approach

seems more consistent with the theory of natural selection.

SUMMARY

In contemporary usage the term succession refers to a sequence of

changes in the species composition of a community, which is supposed to

be associated with a sequence of changes in its structural and functional

properties. The term succession is generally used for temporal sequences of

vegetation on the same site, but only the early stages in the sequence can

be observed and the later stages are usually inferred from observations

on spatial sequences on adjacent sites. The term is customarily applied to

sequences in many types of environment, although few detailed studies

have been reported except for temperate forested regions. Contemporary
theories of succession in general ascribe the observed phenomena to the

action of the community itself in changing the environment.

This paper discusses a number of detailed studies of succession in for-

ested regions, and shows that most of them do not conform to the con-

temporary generalization. The changes in structural and functional prop-

erties are not consistently associated with changes in species composition;

the later stages in succession are not consistently unidirectional; and the

effects of species already on the site appear frequently to delay rather than

facilitate successional replacement.

An alternative explanation is outlined which is based on the observed
congruence between temporal sequences of vegetation and spatial se-

quences along environmental gradients. According to this explanation,

most of the phenomena of succession can be understood as consequences

of differential growth, differential survival (and perhaps also differential

colonizing ability) of species adapted to growth at different points on en-

vironmental gradients. The appearance of successive replacement of one

''community" or "association" by another results in part from interspecific

competition which permits one group of plants temporarily to suppress

more slowly growing successors. The structural and functional changes

associated with successional change result primarily from the known cor-

relations in plants between size, longevity, and slow growth. A compre-



DRITRY & XISBET. SUCCESSION

ACKNOWLEDGMENTS

Discussions with Madhav Gadgil and Robert Trivers helped greatly in

clarifying the ideas in this paper. Rolla Tryon made helpful suggestions

for revising an earlier draft. We thank also three anonymous reviewers

whose comments made clear to us that the traditional vie

is alive and well among our peers.

Balsam fir Abies balsamea (L.) Mill.

Abies Fraseri (Pursh) Poir.

Hemlock Tsuga canadensis (L.) Carr.

Picea spp.

White pine Pinns Strobus L.

Jack pine Pinus Banksiana Lamb.

Red cedar

Redwood Sequoia setnpervirens (Lamb.'

Douglas fir Pseudotsuga taxifolia (Poir.)
'

Salt-water cord-grass Spartina alternifiora Loisel.

Cotton grass Eriophorum sp.

Coconut palm Cocos nucifera L.

Smilax spp.

Quaking aspen (Aspen) Poptdus tremuloides Michx.

Sweet Gale Myrica Gale L.

Pignut hickory Carya glabra (Mill.) Sweet

Yellow birch Betula lutea Michx. f

.

Gray birch Betida populijolia Marsh.

Paper birch Betula papyrifera Marsh.

Fagus grandifolia Ehrh.

White oak Quercus alba L.

Chestnut oak Quercus Prinus L.

Red oak Quercus rubra L.

Black oak Quercus velutina Lam.

Ulmus americana L.

Tulip poplar Liriodendron Tulipifera L.

Sycamore Platanus occidental^ L.

Primus pensylvanica L. f

.

Black locust Robinia Pseudo-Acacia L.

Striped maple Acer pensylvanicum L.

Sugar maple Acer saccharum Marsh.

Red maple Acer rubrum L.

Basswood Tilia americana L.

Dwarf cranberry Vaccinium Oxycoccos L.

Blueberry Vaccinium spp.

Heath Erica Tetralix L.
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Ling Calluna vulgaris (L.) Hull

White ash Fraxinus americana L.

Nannyberry Viburnum Lentago L.

Goldenrod Solidago spp.

Solidago uliginosa Xutt,

Solidago juncea Ait.

Black-eyed Susan Rudbeckia serotina Nutt.
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CHROMOSOME COUNTS IN CULTIVATED JUNIPERS

Marion T. Hall, Aparna Mukherjee, and Webster R. Crowley

Sax and Sax (1933) showed the base chromosome number in the gym-

nosperms, with the exception of the Gnetales, to ben (*) = 12. Variations

from the base number were postulated to be the results of gain of a

chromosome by duplication (n = 13 Pseudotsuga) , loss of a chromosome

and autoploidy (n = 22 in Pseudolarix) , and loss of a chromosome fol-

lowing translocation of segments in the Cupressaceae and Taxodiaceae

(n = 11 in Juniperus, Taxodium, and Taiwania). Further variations in

number are the result of polyploidy, presumably autopolyploidy, but

to only a minor extent. Sax and Sax studied either somatic or meiotic

chromosomes in 53 species and 16 genera of Coniferales.

Mehra and Khoshoo (1956) briefly reviewed the cytology of the co-

nifers and presented chromosome counts and other observations from so-

matic and meiotic preparations for 41 species in 14 genera in the Pinaceae,

Taxodiaceae, and Cupressaceae. Their conclusions were generally in

agreement with Sax and Sax; moreover they were careful to determine

number and positions of secondary constrictions and the regularity of

,
/. bermudiana, and /. scopulorum. They

Cunninghamia and Cryptomeria (n = 11) for the

Taxodiaceae and numbers (n = 11) for Actinostrobus, Callitris, Widdring-

tonia, Tetraclinis, Thuja, Cupressus in the Cupressaceae. They supplied

counts for Juniperus procera, J. phoenicea, and /. bermudiana (n = 11).

In a recent paper Evans and Rasmussen (1971) illustrated a compila-

tion of documented chromosome counts for Juniperus L. In their Table

I they show nine species (or 10 if /. virginiana var. scopulorum is con-

sidered to be J. scopulorum), and they list the count by Jensen and Levan,

1941. for /. squamata 'Meyeri' {In = 44) for a total of 11 species or

cultivars of species.

We are surveying the cultivated junipers of the Morton Arboretum for

chromosome counts. Those currently documented are shown in Table 1

where they are arranged by sections. In section Oxycedrus we show

counts of chromosomes for two species, two varieties, and four cultivars.

In section Sabina we present counts for two varieties and ten cultivars.

The 20 different plant taxa listed in Table 1 are a small portion of the

living juniper collections at the Arboretum. We believe that spring wood

after adequate hardening is best for use as propagation material from

junipers. Therefore, the cuttings were taken in mid-summer and propagated



Section Oxycedrus

Juniperus communis L.

Juniperus communis L.

Juniperus communis L.

Juniperus communis L. 'Suecica'

Jumpers communis L. 'Suecica Nana'
Juniperus jormosana Hayata
Juniperus rigida S. & Z.

var. depressa Pursh

'Candelabriformis'

'Hibernica'

Juniperus

Juniperus

chinensis L. var. chinensis

chinensis L. 'Blaauw'

chinensis L. Tfitzeriana'

chinensis L. 'Shimpaku'

horizontals Moench 'Alpina'

Mucin li \ ariegata'

horizontalis Moench Wiltonii'

scopulorum Sarg. 'Moffetii'

scopulorum Sarg. 'Silver King'

Siiumihi!,! Lamb. var. Fargesii Rehd. & \

virginiana L. 'Cupressi folia*

virginiana L. 'Pseudocupressus*

16-42

519-53

Chromosome
Counts Recordei

the Literature

8. Sax & Sax (1933)
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in mist chambers with a medium of well-washed sharp sand. Minimal
nutrient leaching occurs for junipers with their heavy cuticles, so that

no compensatory treatment was required. Efficacy of rooting is a func-

tion of growth form; the horizontal types root rapidly and well while

the upright kinds root slowly and poorly.

The successful cuttings were potted and for the study those cuttings

that had thick, whitish, shiny root tips were chosen. It was determined

through periodic sampling that the mitotic divisions accumulated from

9:00 a.m. to 11:00 a.m. Root tips 3 mm. in length were collected dur-

ing this time period for pre-treatment and fixation. Several kinds of pre-

treatment solutions were employed for mitotic arrest, but a saturated solu-

tion of aesculine proved best, provided pre-treatment lasted no more than

six hours. After the six hours of pre-treatment, the tips were hydrolysed

for five minutes in a mixture of concentrated hydrochloric acid and 95%
ethanol (1:3), and the tissue hardened and fixed in modified Carnoy's

solution (absolute ethanol: chloroform: glacial acetic acid, 6:3:1 by
volume) for 15 to 20 minutes.

The fixed root tips were then squashed on glass slides with 2% acetic-

orcein and mounted in a 1% solution of the dye, gently heated, and sealed

with paraffin wax. Sufficient numbers of preparations were examined to

obtain characteristic and accurate chromosome counts. Photomicrographs

were taken for a permanent record, and camera lucida drawings were

made for greater clarity. Voucher slides were also made available in

permanent mounts.

Results and Discussion

The three species so far counted in the section Oxycedrus are diploids

(2« = 22), as are all the counts from the literature involving species

of this section. These chromosomes are isobrachial with no apparent

distinguishing characteristics between the species from root tip preparations.

Similarly a tentative count for Juniperus conferta Pari, suggests it is dip-

loid, but not enough material has been seen to establish the count definite-

ly. Juniperus rigida, J. conferta, and /. communis form a close species

group on the basis of morphological characters and the chromosome data

agree. Likewise morphological data indicate that J. formosana forms a

second species group in section Oxycedrus along with /. taxifolia, J.

macrocarpa, J. cedrus, J. oxycedrus, and /. brevijolia, but the chromo-

some data do not appear distinctive for each of these two groups, at least

from preliminary studies.

Section Sabina is large in number and diversity of species. Most of

the counts in the literature for species of section Sabina indicate that

they are diploid {In = 22), e.g., Juniperus bermudiana, J. horizontal,

J. horizontal 'Plumosa Compacta,' /. phoenicea, J. procera, J. sabina,

J. sabina 'Von Ehren/ /. scopulorum, and /. virginiana. Of these diploids

all have more or less isobrachial chromosomes except /. horizontalis which

with subterminal centromeres. The authors have
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preliminary counts for Juniperus Ashci. J. virginiana (wild type from the

Ozarks), and J. monosperma all with the diploid number (2n = 22).

Juniperus monosperma, like J. horizontals, shows one pair of chromosomes

with subterminal centromeres.

A look at our Table 1 indicates thai Juniperus chinensis Blaauw' and

'Shimpaku' (Plumosa group) are diploids. The two cultivars each of /.

scopulorum and J . virginiana are diploids. Three cultivars of /. horizontalis

are diploids.

From those species of which chromosomes have been examined, poly-

ploidy is the most obvious factor in their differentiation. Triploidy has

been reported in /. virginiana by Stiff (1951) who found one triploid in

an open-pollinated wild population of red cedar growing at Blandy Farm.
It resembled the diploids in growth habit and general appearance but had
larger stomata. Evans and Rasmussen (1971) have found /. chinensis

'Hetzii' to be triploid.

Jensen and Levan (1941) reported /. squamata 'Meyeri' to be a tetra-

ploid. We show that /. squamata var. Fargesii is also tetraploid (2n =
44). Sax and Sax (1933) reported /. chinensis 'Pfitzeriana' to be tetra-

ploid and our material of cv. Pfitzeriana at the Morton Arboretum is

also tetraploid {In = 44). Our data show also that our cultivated ma-
terial of /. chinensis var. chinensis is tetraploid (2n = 44). It will be

interesting to determine if all the cultivated var. chinensis is actually

tetraploid and if there are, then, diploid wild populations of J. chinensis

var. chinensis. While /. chinensis 'Blaauw' and 'Shimpaku' are diploids

they differ markedly in morphology from other variants of /. chinensis,

that is, all those not members of the Plumosa group. Enough data are

available to repudiate van Melle's (1946) effort to place the Pfitzeriana

group and the Plumosa group in a new species /. media. If these two
groups belong in a species other than /. chinensis, they certainly do not

belong together.

It appears to us that careful chromosome studies when combined with
other available data may offer no more than minor assistance in indicating

relationships between cultivars, varieties, and in some cases, species of

Juniperus. Nevertheless, counts should be made available in all juniper

species, varieties, and cultivars as quickly as possible. With additional

data chromosome studies may prove to be more useful. For example,

/. chinensis 'Hetzii' has been said to be an interspecific hybrid. Since it is

triploid, successful efforts in synthesizing the cultivar under controlled

conditions, might produce interesting data to confirm or refute earlier
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HOWARD, PIPERACEAE

NOTES ON THE PIPERACEAE OF THE LESSER ANTILLES

Richard A. Howard

The following notes were derived from a study of the Piperaceae

in preparation for a flora of the Lesser Antilles. Casimir de Candolle
published an account of the family in Urban 's Symbolae Antillanae in

1902, recognizing 154 species and additional varieties in the Antilles. Sub-
sequently numerous new taxa have been added by Urban, C. de Can-
dolle, Trelease and Stehle, so the family stands today as one of the larger

families of the area, and one with a high percentage of endemic species.

The difficulty of establishing a valid species concept within the family

and the existing overdescription of taxa is recognized. A treatment of

species from a small area is not a satisfactory and certainly not a scien-

tific approach. No monographer is available, and one might ask if a

single lifetime would be enough to straighten out one of the worst messes

in plant taxonomy.

Subsequent to De Candolle s treatment in 1902 is his analytical key
to the Piperaceae published posthumously (Candollea 1: 65-415. 1923).

In the period from 1930 to 1940 Henri Stehle collected extensively in

the French Islands of Guadeloupe and Martinique and sent his materials

to Trelease. Trelease supplied identifications which Stehle published in

a variety of ways. Often the names alone were given as a list of the flora

of an area or island (e.g., Flore de la Guadeloupe et Dependances 2(1)

:

2, 3, 8. 1937), often with type collections cited, but since descriptions

were lacking, these names were nomina nuda. Stehle planned and ap-

parently wrote a treatment of the family; however, only a part was

published as "Flore descriptive des antilles franchises II, Les Piperales,

Piperacees et Chloranthacees," Fascicule 1, 1-144. 1940. In various sub-

sequent publications it is indicated that this work was completed. The

part cited covers the three genera, Pothomorphe, Sarcorhachis, and Piper,

and six of the 42 species of Peperomia included within a key to the genus.

This appears to be an independent publication ; however, it is one which

parallels but is more comprehensive than that of the Bulletin Agricole

Martinique (9(3): 145-221. 1941), a publication which cannot be lo-

cated in libraries in the United States. Stehle prepared the illustrations

for the unpublished part of this paper, and photographs of them are as-

sociated with herbarium specimens in the Trelease collections at the Uni-

versity of Illinois. A word of warning must be expressed over the in-

consistencies or errors which exist between the specimens which Stehle

and Trelease annotated, the early usually invalid publication, and the

subsequent publications. Trelease frequently used local place names as

epithets. Both Trelease and Stehle have handwriting of difficult legibility.
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In their cooperative effort, numbers on specimens are reversed; types are

changed; taxonomic status altered; and spellings are varied.

Yuncker and Trelease collaborated in the preparation of the two-vol-

ume work, The Piperaceae of Northern South America, published in 1950.

A few of the species of the Lesser Antilles are included in this work.

Yuncker also published treatments of the family for Panama (Annals

Missouri Bot. Gard. 37: 1-120. 1950); Trinidad and Tobago (Lilloa

26: 239-278. 1953); Jamaica (Bull. Inst. Jamaica, Science Ser. 11: 1-56.

1960) ; and for the Netherlands Antilles (Uitg. Nat. Stud, voor Suriname

42: 71-87. 1966). All of these publications have been useful in considera-

tion of the taxa within the Lesser Antilles. More recently Burger's treat-

ment for the Flora of Costa Rica (Fieldiana Bot. 35: 5-227. 1971) rep-

resents a major contribution with notes which have value to the present

work. In all of these there has been a gradual addition of synonyms by
the reduction of taxa described by C. de Candolle and by Trelease.

However, none of the works has given consideration to the "names" pub-

lished by Trelease and Stehle for the Lesser Antilles.

The species concept of Trelease and Stehle cannot be accepted today.

These authors clearly state that their use of a name applies to a plant

occurring on a particular island, and they admit that the same plant on

another island or in South America or Central America has a different

specific name. In this practice, for example, they ignored all older epithets

which were based on plants collected from Dominica, the island between

Guadeloupe and Martinique, or on islands north or south of the French

islands. The present study might receive comparable criticism, for it is

not possible to consider all of the species which have been described for

the Greater Antilles or for South America and Central America. There

is slight satisfaction in recognizing that, in general, older names are

those of the Antillean area, and that my colleagues have been equally

guilty in not considering Antillean taxa in their comparisons.

Stehle stresses the importance of knowing the plants of the Piperaceae

in the field. He reported the differences between juvenile and mature
foliage, and the changes to be observed when specimens are taken into culti-

vation. However, he handles minor variations in leaf shape or pubescence

by recognition of an excessive number of forms and varieties. The pres-

ent study is based on much more material than was available to earlier

workers in the area, and on personal collections and field observations.

Field work by Walter Hodge and the recent collaborators on the Smith-

sonian Institution project has amassed large numbers of vouchers from
Dominica. My own work with several colleagues has added many speci-

mens from St. Vincent and St. Lucia. The collections of George Proc-

tor from islands throughout the area have been most important for rilling

in geographic gaps and producing high quality specimens. The work of

Proctor and much of my own has been supported at times by grants from
the National Science Foundation.

The plants of the Piperaceae are mostly succulent, and unless prepared

quickly and properly in the field, result in poor quality herbarium sped-
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mens. With the use of heat the specimens can be dried quickly. The
generally accepted idea that some species turn black on drying is not

necessarily true. Unfortunately, heat for drying was not always available

to earlier collectors and the quality of many collections is poor. The
types of many of the Trelease and Stehle species can only be described

as fragments, and are contained in packets. The succulence of the

specimens, particularly in Peperomia, presents additional problems in

the understanding of previous descriptions. Inflorescences may be crushed

in pressing, and the final appearance varies with the age of the inflo-

rescence. Flowering inflorescences must be prepared differently from in-

fructescences. The adhesion of the bract and the pedicel often reported

in species of Peperomia is commonly an artifact of compression. The
number of stamens per flower in species of Piper is at best a difficult

characteristic to ascertain, although it appears to be associated with the

shape of the mature drupe: i.e., three stamens with a triangular drupe,

four stamens with drupes that are round or oblong in top view. Dahl-

stedt's monograph (Kongl. Sv. Vet. Akad. Handl. 33(2): 1-218. 1900)

contains many illustrations of fruit types within Peperomia. It is often

difficult to find and select mature fruiting specimens in the field, and as

the fruits are glandular in most cases in the Lesser Antilles, these adhere

to the pressing papers and are lost. The packaging of a few infructescences

with mature fruit in packets in the field has proven to be most useful.

Little is known of the floral biology of the Piperaceae. I have found

no data on pollinators or on methods of fruit distribution. Some species

of Piper are known to be dioecious. Such a condition is suggested for

other species from the examination of much herbarium material, but no

field observations have been made to verify this conclusion. In some

species of Peperomia it appears that the fertility is extremely low, or that

many fruits abort in development. Abnormal fruits have been observed

also as larger than previously reported for the species, and appearing to

be empty when dissected. This is indeed a group in need of study.

I have been able to examine the type specimens of most of the taxa

considered in the present work. Regrettably, some of the authentic speci-

mens have been lost or cannot be located. I am grateful for the coopera-

tion I have received from staff members of many herbaria in the search

for specimens or for the solutions to specific problems. A complication

of this investigation has been the failure of earlier authors to cite the lo-

cation of a particular type. De Candolle and Dahlstedt saw material from

several herbaria. They also worked with mixed collections so that a

species is often based on a particular collection "in part" or with a suffix

letter, as 123b. The problem of the Duss collections is a familiar one to

workers on the Antillean flora. Someone in the past thought his several

collections of different numbers were the same species, and distributed

the specimens with one, two, three, or even four different collection num-

bers on the same label. The problem of the identification of isotypes is

obvious when the holotype is one of those numbers "in part."

In the following notes extensive new synonymy is suggested. For con-
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venience the synonymous taxa are listed alphabetically under the ac-

cepted species. To aid others in finding a specific name, I am supplying

here alphabetical lists of names which have been used under treatments

of Peperomia and Piper, and I indicate their present assignment. Some

of the names given have been found only on herbarium sheets in the

handwriting of De Candolle or Trelease. While the listing of such names

is not usually an acceptable practice, it is done here for three reasons.

Some of the collections are widely distributed: e.g., Duss, Stehle, H. H.

& G. W. Smith. Trelease traveled extensively and annotated specimens in

many herbaria, and the majority of the unpublished binomials or tri-

nomials are his. Finally, Stehle's writings are often in obscure or local

agricultural journals of Martinique and Guadeloupe, some of which have

not been located. The author has no copies (personal communication),

and the librarians on those islands, although cooperative, have not found

the articles. There is a possibility that some of the names have appeared

The distributions cited include only those islands from which I have

Lepianthes Rafinesque, SylvaTellur. 84.

Pothomorphe Miquel, Comm. Phyt. 36. 1840. Type specie

The generic name Lepianthes, suggested by Rafinesque, has been over-

looked by all recent workers except for Trelease and Yuncker (Pipera-

ceae North. S. Am. 2: 435. 1950), and Yuncker (Ann. Missouri Bot. Gard.

37: 72. 1950), who listed the name in the synonymy of Pothomorphe but
rejected it by stating "Lepianthes Raf. Sylv. Tellur. 85. 1838, not

Lepanthes Sw. 1799." Rafinesque noted that the genus Piper had increased

to about 150 species and that he would "endeavor to indicate several

Genera of it." The majority of his genera are not acceptable, but recently

the name Pothomorphe has been used for the plants with peltate leaves

and stalked umbellate inflorescences. De Candolle (Symb. Antill. 3: 208-
211. 1902) used Piper peltatum and P. umbellatum for the two common
species of Pothomorphe, but Britton and his co-workers, Leon, Trelease,

Yuncker, Stehle, Burger, and Adams have all accepted Pothomorphe in

their respective floras. Recently Liogier (Rhodora 67: 327. 1965) cor-

rected the nomenclature of Britton and Wilson in their Sci. Surv. Porto
Rico Virgin Is. from Pothomorphe peltata and Pothomorphe umbellata
to assignment of these species in Piper. He offered no discussion. Burger,
however, noted that (Fieldiana Bot. 35: 197. 1971) some species described

in the genus Piper are more closely related to species of Pothomorphe
than they are to some species of Piper. He concluded "that the lack of

a functional classification within Piper and these very unusual inflores-

cences make it advisable to maintain the genus Pothomorphe."
If the genus Pothomorphe is accepted as distinct from Piper, then
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Rafinesque's name must be used. Certainly there can be no confusion be-

tween Lepanthes Sw. (Orchidaceae) and Lepianthes Raf. (although the

latter name is spelled Lepianthus in the Index of Sylv. Tellur. 180. 1838).

Nor is there need to propose the name of this small genus for conserva-

Rafinesque cited four species to be included in Lepianthes when he

stated "Type Lep. vel P. umbellatum, peltatum, maculosum, granulatum

and many others." The combinations are attributed to him in Index

Kewensis. Piper umbellatum L. and Piper peltatum L. are generally ac-

cepted as species of Pothomorphe. Piper maculosum L. is accepted by
Trelease and Yuncker (Piperaceae North. S. Am. 2: 721. 1950) and

others as Peperomia maculosa (L.) Hook. ''Piper granulatum" as listed

by Rafinesque presents a problem. It is not a Linnaean species. Merrill

(Index Rafinesquianus p. 106. 1949) suggested this epithet is a mis-

spelling of Piper granulosum Ruiz & Pavon, a species currently recog-

nized in the flora of Peru. Subsequently Piper granulatum was published

by Trelease (Contr. U.S. Natl. Herb. 26: 175. 1929) with Pittier 3593 as

the type, collected in 1891 in Costa Rica. Lepianthes granulatum Raf.

is stated to be the equivalent of Piper angustifolium (Index Kew. 3: 55.

1904), a name which was published independently by Lamarck, Rox-

burgh, and Ruiz & Pavon.

Additional species of Pothomorphe are recorded in the literature. Older

names are to be found in Miquel's work (Syst. Piperacearum 202-216.

1843). Trelease described several species in the Flora of Panama (Ann.

Missouri Bot. Gard. 27: 306, 307. 1940), and Yuncker added one for

Ecuador (Ark. Bot. 4: 410. 1962). Rather than add to the confusion

of names in this family, I leave the possible new combinations to others

who can evaluate the species.

The type species of the genus Pothomorphe selected by Britton and

Wilson (Sci. Surv. Porto Rico Virgin Is. 5: 229. 1924) was Piper umbel-

latum L. Trelease and Yuncker (Piperaceae North. S. Am. 2: 435. 1950)

incorrectly indicated Piper peltata as the type species.

Lepianthes peltata (L.) Raf. Sylv. Tellur. 84. 1838.

Piper peltatum L. Sp. PL 1: 30. 1753 (sphalm. pelatum). Type: Hispaniola

(?), Plumier, Amer. 56. t. 74. 1693.

Pothomorphe peltata (L.) Miq. Comm. Phyt. 37. 1840.

Pothomorphe dussii Trel. in Stehle, Fl. Descr. Antill. Fr. 2(1): 61. pi 1.

1940. Type: Martinique, Duss 1340 (holotype us).

dussii from P. peltata by leaves

retuse at the base, and by its

fewer, shorter spikes. These characteristics are within the range of varia-

tion of a wide-ranging species. The illustration made by Stehle is pure-

ly imaginative and does not conform to any of the specimens cited; nor

does it agree with the descriptions given. It is in fact more similar to

Lepianthes umbellata than to L. peltata.
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Peperomia Ruiz & Pavon, Prodr. 8. 1794

In the original generic description Ruiz and Pavon mention three species

of Piper described by Linnaeus. No type species was designated. Their

later comprehensive treatment of the genus (Fl. Peruv. Chil. 1 : 29-33.

1798) contained 24 species and illustrations of most of them. Hugo
Dahlstedt, Casimir de Candolle, and William Trelease apparently never

selected a lectotype. Britton (Flora of Bermuda 94. 1918) appears to

have been the first to choose a "type species," selecting Peperomia se-

cunda Ruiz & Pavon. This selection is repeated in Britton and Millspaugh's

The Bahama Flora (101. 1920). In the Sci. Surv. Porto Rico Virgin

Is. (5: 223. 1924) , Britton and Wilson chose Peperomia scutellaefolia

Ruiz & Pavon as the type species. The only explanation for this unneces-

sary change appears to be that P. scutellaefolia is the first species listed

by Ruiz and Pavon, while P. secunda is the third. In The Piperaceae of

Northern South America (2: 443. 1950) Trelease and Yuncker designated

Peperomia pellucida (L.) H.B.K. as the type species.

Peperomia alpina A. Dietr.

The identification "Peperomia alpina A. Dietr.?" was given to a col-

lection by H. H. and G. W. Smith 1643 from St. Vincent in a list in Kew
Bull. 1893, p. 272. The specimen in the herbarium at Kew was annotated
"P. vincentensis" by Trelease, but this name has not been published.

The specimen is Peperomia myrtifolia (Vahl) A. Dietr., and is quite dis-

tinct from Peperomia alpina (Sw.) A. Dietr. as currently recognized in

the flora of Jamaica.

Peperomia blanda (Jacq.) H.B.K. Nov. Gen. & Sp. 1: 56. 1816.

Piper blandum Jacq. Collect. 3: 211. 1791. Type: Venezuela.

Yuncker (Fl. Neth. Antill. 2: 78, 79. 1966) accepted this species in

his treatment of Peperomia of the Netherlands Antilles. I have seen but
one (Boldingh 3041) of the specimens he cited from Curagao, St. Eusta-
tius, and St. Martin, and refer that specimen to Peperomia questeliana.

A further discussion of the nomenclature is given under that species.

Peperomia ciliata Kunth, H.B.K. Nov. Gen. & Sp. 1: 56. 1816.

Grisebach (Fl. Brit. W. Ind. Is. 168. 1860) recorded this species from
Antigua, and recent material has been so identified. De Candolle (Urb.
Symb. Antill. 3 : 266. 1902) cited under this name a specimen from Puerto
Rico and the record of Grisebach from Antigua and Trinidad. Britton

and Wilson (Sci. Surv. Porto Rico Virgin Is. 5: 228. 1924) considered
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the Puerto Rican material to be "Peperomia humilis" (= Peperomia
questeliana) . Trelease and Yuncker (Piperaceae North. S. Am. 2: 557.

1950) placed P. ciliata H.B.K. in the synonymy of Peperomia blanda

and recognized the variety P. blanda var. langsdorfii. They attributed

both taxa to the West Indies. The Antigua material I have seen is as-

signed to Peperomia questeliana in this paper.

Peperomia cordifolia (Sw.) A. Dietr. in L. Sp. PL ed. 6. 1: 154. 1831.

This species has been attributed to Jamaica and Dominica by several

authors including Adams (Flora Jam. 207. 1972). A loan from Kew
included two sheets which by their shape were clearly once one sheet and

held four small specimens of Peperomia. Annotations clearly indicate that

one specimen collected by Imray on Dominica, numbered 331, is Peperomia

rotundifolia (L.) H.B.K. This specimen also bears an annotation label

supplied by Trelease, suggesting it is the "Type of P. imrayana (ined.)."

The other three specimens were collected by McFayden in Jamaica, and

are Peperomia cordifolia, a species considered endemic to Jamaica.

Peperomia emarginella (Wikstr.) DC. Prodr. 16(1): 437. 1869.

Piper emarginellum Wikstr. Stockh. Kongl. Vet. Akad. Handl. 1827: 56. 1828.

Type: Jamaica, Swartz.

Peperomia emarginella var. exilis (Miq.) Stehle, Bull. Soc. Bot. Fr. 85: 576.

Acrocarpidium exile Miq. Syst. Piperacearum 56. 1843. Type: Ind. Occ.

Poiteau [ohb. Delessert]

.

Peperomia exilis (Miq.) Griseb. Fl. Br. W. Ind. Is. 164. 1860.

Distribution: St. Kitts, Nevis, Dominica, St. Vincent.

Peperomia glabella (Sw.) Dietr. in L. Sp. PI. ed. 6. 1: 156. 1831.

Piper glabellum Sw. Prodr. 16. 1788. Type: Jamaica, Swartz.

Peperomia glabella var. eustatiana C. DC. in Urb. Symb. Antill. 3: 236. 1902.

Type: St. Eustatius, Suringar.

Peperomia glabella var. nervulosa (C. DC.) Yuncker, Ann. Missouri Bot.

Gard. 37: 98. 1950. Type: Surinam, Hostmann 437.

Peperomia sabae Trel. Unpublished herbarium name.

Piper scandens Sw. Prodr. 16. 1788.

Trelease and Yuncker Piperaceae North. S. Am. 2: 587, 590, 591.

1950) recognize Peperomia glabella and raise the question of its relation-

ship to Peperomia nigropunctata Miq. which is based on material from

Martinique. In 1966 Yuncker (Fl. Neth. Antill. 2: 79-81. 1966) recog-

nized both species using the key character of "stems subnodally lineately

ciliate; petioles ciliate . .
." to characterize P. glabella. In the same

treatment he recognized var. glabella and var. nervulosa but did not men-

tion De Candolle's var. eustatiana. The three varieties are based on

variations in venation, surface reticulation, and leaf shape, and do not

appear worthy of further recognition.
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Burger (Fieldiana Bot. 35: 37. 1971) used Peperomia glabella and

uded P. nigropimctata among the synonyms assigned to it. I have main-

tained the two species using as a distinguishing character the presence (

absence of ciliate pubescence on the petiole and in lines on the stem below

the node. P. glabella can be recognized in the field by the characteristic

light color of stems and leaves and the greater number of spikes, in con-

trast to the darker green color of stems and leaves and the fewer spikes

of P. nigropunctata.

A collection from Barbados (Eggers 7359), cited by Dahlstedt (Kongl.

Sv. Vet. Akad. Handl. 33(2): 119. 1900) under the name Peperomia

caulibarbis, was referred to P. glabella by De Candolle (Urb. Symb. An-

till. 3: 235. 1902). Peperomia caulibarbis Miq. Syst. Piperacearum 98.

1843 was typified by the collection of Gaudichaud 287 from Brazil.

Distribution: Saba, St. Eustatius, St. Vincent, Grenada.

Peperomia hernandiifolia (Vahl) Dietr. in L. Sp. PI. ed. 6.

Vahl, Enum. 1: 344. 1804. Type: Ind. Occ.

Peperomia ponthieui Miq. Syst. Piperacearum 186. 1843. Type: Guadeloupe,

Ponthieu s.n.

Peperomia hirtella Miq. in Hooker, Lond. Jour. Bot. 4: 414. 18'

Type: Dominica, Imray 244 (k).

Peperomia allorgeana Stehle, Candollea 8: 76. 1940. Type: Martinique,

& M. Stehle 3386.

Peperomia allorgeana forma genuina Stehle, Fl. Descr. Antill. Fr. 2(1): 1

1940. Type: Guadeloupe, Stehle 3386 (Herb. Stehle).

Peperomia allorgeana forma lata Trel. in Stehle, Ibid. 141. Type: Martinique,

Stehle 3389 (ill).

Peperomia allorgeana forma major Trel. in Stehle, Ibid. 140. Type: Marti-

nique, Stehle 3211 (ill).

Peperomia allorgeana forma minor Trel. in Stehle, Ibid. Type: Martinique,

Stehle 3390 (ill).

Peperomia belangeri C. DC. Prodr. 16(1): 411. 1869. Type: Martinique,
Belanger 137 (c-hb. Boiss.) not seen.

Peperomia bracteiflora C. DC. Mem. Soc. Phys. Hist. Nat. Geneve 27(2):
317. 1882. Type: Martinique, Hahn 647 (g-dc).

Peperomia bracteiflora var. stigmatifera C. DC. in Urb. Symb. Antill. 3:

1902. Type: Martinique, Duss 16.

Peperomia casimiri Heurck & Mull. Arg. in Heurck, Obs. Bot. fasc. 1:

1S70. Type: Trinidad, Sieber s.n. (g-dc, photo.).

Peperomia cataractaegaudens Trel. in Stehle Fl. Descr. Antill. Fr. 2(1):
1940. Type: Guadeloupe, H. & M. Stehle 1625 (ny).

Peperomia dissitiflora C. DC. in Briq. Ann. Jard. Bot. Geneve 2: 279. 1898.

Type: Martinique, Hahn 649, not seen.
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Peperomia dussii C. DC. in Urb. Symb. Antill. 3: 231. 1902. Type: Mar-
tinique, Duss, 14 in part (g-dc, photo.).

Peperomia evadens Trel. in Stehle, Fl. Descr. Antill. Fr. 2(1): 134. 1940.

Type: Guadeloupe, Stehle 330 (ny).

Peperomia hahmi C. DC. in Linnaea 37: 368. 1872. Type: Martinique. Hahtt
257 (g-dc, photo.).

Peperomia. herminieri C. DC. Mem. Soc. Phys. Hist. Nat. Geneve 27(2):

306. t. 14. 1882. Type: Guadeloupe, I'Herminier s.n. (c-hb. Boiss.)

Peperomia herminieri v.ir sti^matifera C. DC. in Urb. Symb. Antill. 3: 273.

1902. Syntypes: Guadeloupe, Duss 2567a; Martinique, Duss 4038.

Peperomia subbracteiflora C. DC. in Urb. Ibid. 5: 298. 1907. Type: Guade-

loupe, Duss 4107 in Herb. Duss.

Peperomia subvillosa Heurck & Mull. Arg. in Heurck, Obs. Bot. fasc. 1: 113.

1876. Type: Martinique, Sieber s.n. (Herb. Heurck).

Ptpeiomia subvillosa forma randolleana Stehle & Trel. in Stehle & Quentin,

Fl. Guad. Depend. 2(2): 61. 1948. Type: Guadeloupe, Duss 15 (b).

Peperomia subvillosa forma dumauseana Trel. & Stehle in Stehle & Quentin,

Ibid. Type: Guadeloupe, Stehle 3369.

Miquel based Peperomia hirtella on a collection by Imray from Do-

minica, and the holotype (k) has been seen. No additional collections

from Dominica or elsewhere have been assigned to this species by sub-

sequent authors or collectors. Instead, the numerous minor morphological

variations of leaf form have been described as new taxa by three principal

workers who regarded their species as island endemics. A comparison of

the types of most species cited above with the holotype indicates to me

that only one species with a distribution including Guadeloupe, Dominica,

Martinique, and St. Lucia is involved.

Peperomia hirtella is an erect plant with varying degrees of pubescence

on the stems and leaves. The character of a bracteate short-stalked flow-

er appears to be an artifact of drying.

Distribution: Guadeloupe, Dominica, Martinique, St. Lucia.

Peperomia hispidula (Sw.) Dietr. in L. Sp. PL ed. 6. 1: 165. 1831.

Piper hispidulum Sw. Prodr. 15. 1788.

Dahlstedt (Kongl. Sv. Vet. Akad. Handl. 33(2): 14. 1900) attributed

this species to Martinique on the basis of the lower of two fragments

mounted on a single sheet in the Willdenow herbarium. The distribution

of Jamaica and Martinique is similarly reported by Adams (Fl. Jam. 205.

1972). De Candolle noted (Urb. Symb. Antill. 3: 224. 1902) that Urban,

in a letter, suggested that the upper plant {Peperomia rotundijolia as

P. nummularijolia) was collected by Isert in Martinique, and that the lower

collection (Peperomia hispidula) was probably a Swartz specimen from

Jamaica. Peperomia hispidula appears to be a plant of Hispaniola and

Jamaica; the lectotype was selected by Urban.
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Peperomia magnoliifolia (Jacq.) Dietr. in L. Sp. PI. ed.

Piper magnoliaefolium Jacq. Collect. 3: 210. 1798. Type: Venezuela.

Peperomia amplexkaulis (Sw.) Dietr. var. nnwioliaefolia (Dietr.) Griseb.

Fl. Brit. W. Ind. Is. 167. 1860.

Peperomia conulifera Trel. in Stehle, Bull. Soc. Bot. Fr. 84: 409. 1937 (in-

valid) ; in Stehle & Quentin, Fl. Guad. Depend. 2(2): 44. 1948 (valid).

Type: Barbados, Eggers 7202 (us ex Stehle).

Peperomia conulifera var. acutifolia Trel. in Stehle, Bull. Soc. Bot. Fr. 85:

578. 1938 (invalid). Type: Guadeloupe, Stehle 1620 (ny ex Trel.).

Peperomia conulifera var. kerveganti Trel. in Stehle & Quentin, Fl. Guad.

Depend. 2(2): 46. 1948 (nomen nudum). Type: Martinique, Stehle & Ker-

vegant 2324 (ny ex Trel.).

Peperomia conulifera var. matoubana Trel. in Stehle & Quentin, Fl. Guad.

Depend. 2(2): 45. /. 1. 1948 (nomen nudum). Type: Guadeloupe, Stehle

2558 (ny).

Peperomia conulifera var. Stehleae Trel. in Stehle, Bull. Soc. Bot. Fr. 83:

628. 1936 (nomen nudum); Ibid. 85: 579. 1938 (invalid); in Stehle &
Quentin, Fl. Guad. Depend. 2(2): 45. /. 3. 1948 (nomen nudum). Type:

Marie Galante, Mme. Stehle 299 (ill).

Peperomia conulifera var. Stehlei Trel. in Stehle, Bull. Soc. Bot. Fr. 83: 628.

1936 (nomen nudum); in Stehle & Quentin, Fl. Guad. Depend. 2(2): 46.

45. f. 2. 1948 (valid). Type: Guadeloupe, Stehle 24 (ny).

Peperomia comtUfera var. U nu I rel Stehle & Quentin, Ibid. 45. f. 5.

(nomen nudum). Type: Guadeloupe, Stehle 2547 (ny ex Trel.).

Peperomia conulifera var. tivoliana Tre\. in Stehle & Quentin, Ibid. 46. (nomen
nudum). Type: Martinique, Stehle 2328 (ny ex Trel.).

Peperomia conulifera var. typica Trel. in Stehle & Quentin, Ibid. 46. (no-

men nudum). Type: not indicated.

Peperomia glandulirostrea var. stehleae Trel. in Stehle, Bull. Soc. Bot. Fr. 83:

628. 1936 (nomen nudum). Type: Guadeloupe, M. Stehle s.n.

Peperomia praestigiatrix Trel. in Stehle & Quentin, Fl. Guad. Depend. 2(1):

3. 1937 (nomen nudum). Type: Guadeloupe, Stehle 1619 (ny ex Trel).

Peperomia pustulaebacca Trel. in Stehle, Carib. For. 6, Suppl. 344. 1945 (no-

men nudum). Type: Barbados, Stehle 1647 (ny ex Trel.).

Peperomia pustulatibacca Trel. & Stehle in Stehle, Candollea 10: 288. 1946
(valid). Type: Barbados, H. & M. Stehle 1647 (ny).

De Candolle (Urb. Symb. Antill. 3: 254. 1902) did not recognize

Peperomia magnoliifolia, placing it in the synonymy of P. obtusifolia (L.)

A. Dietr. More recent authors offer alternate treatments. Trelease and
Yuncker (Piperaceae North. S. Am. 2: 651. 1950) distinguish the two
species primarily on the basis of the slender, sharply hooked beak of P.

obtusifolia and the awl-shaped, tapering but straight beak of P. magnolii-

folia. Burger (Fieldiana Bot. 35: 52. 1971) accepts P. obtusifolia but does
not list P. magnoliifolia in synonymy. He stated "the criteria used by Yunc-
ker to separate P. magnoliaefolia from P. obtusifolia are not biologically

significant." Adams (Fl. Jam. 204. 1972) uses the fruit characters to dis-

tinguish the species, and on this basis mature specimens of the Lesser
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Antillean plants may be assigned easily to the appropriate one of these

The name Peperomia conulifera Trel. was used in print by Stehle fre-

quently before its publication with a Latin diagnosis in 1948. At that time

he indicated the species was "Peperomia magnoliaefolia pro parte" and
"Peperomia obtusijolia pro parte." Technically the epithet was superflu-

ous when published, for Stehle also listed in synonymy Peperomia cuneata

Miq., a species which I place in the synonymy of P. obtusijolia. Although

Stehle failed to give any characters distinguishing P. conulifera, the illus-

trations he published show the straight fruit beak of P. magnoliifolia, a

character verified by an examination of many specimens annotated by
Trelease and by Stehle.

No place of publication has been found for the species Peperomia glan-

dulirostrea, and the variety cited is only listed by Stehle, and is, therefore,

a nomen nudum.
The collection Stehle 1619 is the only one cited for Peperomia praestigi-

atrix. The type sheet (ny) is P. magnoliifolia, but the specimen under

the same number at Illinois is P. nigropunctata Miq.

Distribution: Saba, Montserrat, St. Eustatius, St. Martin, Nevis,

Guadeloupe, Martinique, Dominica, Grenada, Grenadines, St. Vincent,

Barbados, Marie Galante, La Desirade.

Peperomia myrtifolia (Vahl) A. Dietr. in L. Sp. PI. ed. 6. 1: 147. 1831.

Piper myrtifolia Vahl, Enum. 1: 341. 1804. Type: St. Croix, Pfiug s.n. (c).

Peperomia auberyana Trel. in Stehle & Quentin, Fl. Guad. Depend. 2(2): 57.

1948. Type: Guadeloupe, Aubrey 1622 (ill, ny).

Peperomia barthelemyana Trel. in Questel, Flora St. Barth. 94. 1941 (in-

valid); Trel. in stehle & Quentin. Fl. Guad. Depend. 2(2): 58. 1948 (valid).

Type: St. Barts, Questel 275 (ny).

Peperomia barthelemyana var. genuina Stehle & Quentin, Ibid. Type: St.

Barts, Questel 275 (ny).

Peperomia barthelemxana Trel. var. reducta Trel. in Questel, Flora St. Barth.

94. 1941 (invalid); Trel. in Stehle & Quentin, Fl. Guad. Depend. 2(2): 58.

1948 (valid). Type: St. Barts, Questel 361 (ny).

Peperomia boldinghii C. DC. in Urb. Symb. Antill. 7: 186. 1912. Type: Saba,

Boldingh 2105.

Peperomia broadwayi C. DC. Ibid. 3: 240. 1902. Type: Martinique, Duss

1262 (us 846008, selected by Trel.).

Peperomia doleana Trel. in Stehle, Candollea 10: 288. 1946. Type: Guade-

loupe, Trelease 66 (ill).

Peperomia dolosa Trel. in Stehle, Bull. Soc. Bot. Fr. 83: 628. 1936 (nomen

nudum): Trel. in Stehle & Quentin, Fl. Guad. Depend. 2(2): 52. 1948

(valid). 'Type: lies des Saintes, H. & M. Stehle 155.

Peperomia guadeloupensis C. DC. in Seeman, Jour. Bot. 4: 139. 1866. Type:

many syntypes from several islands.

Peperomia myrtifolia var. major Trel. in Stehle & Quentin, Fl. Guad. De-

pend. 2(2): 59. 1948. Type: St. Barts, Questel 803 (ny).
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Peperomia myrtifolia var. typica Trel. in Stehle & Quentin, Ibid. Type: St.

Barts, Questel 804 (ny).

Peperomia persuccosa C. DC, Fedde Repert. Spec. Nov. 15: 3. 1917. Type:

Guadeloupe, Duss 2830.

Peperomia persuccosa var. benae Stehle, Candollea 10: 289. 1946. Type:

Guadeloupe, Bena, Stehle & Quentin 5260 (Herb. H. & M. Stehle, not

Peperomia persuccosa var. bertautii Stehle, Ibid. Type: Guadeloupe, Stehle

5259.

Peperomia rupertiana C. DC. Prodr. 16(1): 413. 1869. Type: Dominica,

Prince Rupert s.n. (k).

Peperomia rupertiana var. genuina Stehle, Candollea 10: 290. 1946. Type:

Dominica, Jardin s.n. (not seen).

Peperomia rupertiana var. pinchonii Stehle, Ibid. 291. Type: Martinique,

Stehle & Pinchon 5833 (Herb. H. & M. Stehle).

Peperomia rupertiana var. rosetteana Stehle, Ibid. 291. Type: Martinique,

Stehle & Rose-Rosette 3744 (Herb. H. & M. Stehle).

Piper tenuiflorum Vahl in West, Bidr. Ste. Croix 195. 1793, not Opiz in Presl,

Reliq. Haenk 3: 163. 1828, from Mexico.

Peperomia vanhuerckii C. DC. in Heurck & Mull. Arg. Obs. Bot. fasc. 1:

116. 1876. Type: Martinique, Sieber s.n. (g-dc) microfiche.

Peperomia vincentensis Trel. ined. Type: St. Vincent, H. H. & G. W. Smith

1643.

This taxon is commonly cited as "Peperomia myrtifolia (Vahl) Miq."

(Syst. Pip. 92. 1843). Miquel listed Piper myrtifolia Vahl with a question

mark, and cited only a Sellow collection from Brazil. The description indi-

cates that he was considering a different species; the Miquel combination

is a later homonym of P. myrtifolia (Vahl) A. Dietr.

The oldest basionym for this species would be Piper tenuiflorum Vahl
in West (1793); however, this epithet cannot now be transferred to

Peperomia since it is antedated by Peperomia tenuiflorum Opiz in Presl

(1828) for a species from Mexico. Peperomia myrtifolia (Vahl) A. Dietr.

is the oldest available name and is based on Piper myrtifolia Vahl which
is typified by a Pflug collection from St. Croix. This specimen in the her-

barium at Copenhagen represents an erect plant which rooted only at the

lower nodes, if at all, along the stem. Recent collections from St. Croix

compare favorably with the original description and the holotype. The
plants generally occur on rocks and in drier habitats, contrasting with the

other species of Peperomia from the Lesser Antilles. The stems are gla-

brous. The leaves are moderately black-punctate and show a tremendous
range of variation in shape and size from the lower leaves of a stem to the

upper, and also between plants of different ages.

Most specimens assigned to this species have been identified in herbaria

as Peperomia guadeloupensis C. DC. and this epithet was accepted by
Trelease (Fl. Neth. Antill. 2: 82. 1966). The original description of P.

guadeloupensis is not explicit, and specimens are cited from Cuba, St.

Croix, Guadeloupe and Ecuador. No lectotype has been selected subse-

quently, to my knowledge.
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Specimens of Peperomia barthelemyana and its varieties in the her-

barium of the New York Botanical Garden carry the annotation "Yuncker,

letter to Monachino Sept. 24, 1953, thinks = P. myrttfoliaP

The type specimen of Peperomia vanhuerckii represents the extreme ex-

pression of this species in having short broad leaves with a rounded base.

Stehle and Quentin (Fl. Guad. Depend. 2(2): 62. 1948) suggest this is

a glabrous form of P. subviUosa. This leaf shape is matched by recent col-

lections from St. Kitts, which can be included within the range of varia-

tion accepted for the species.

Distribution: St. Croix, St. Barts, Saba, St. Eustatius, Montserrat,

Redonda, St. Kitts, Guadeloupe, La Desirade, Dominica, Martinique, St.

Lucia, St. Vincent. Grenadines, Grenada, Barbados.

Peperomia acuminata DC. Symb. Antill. 3: 242. 1902, not Ruiz & Pavon,

Fl. Peruv. Chil. 1: 32. 1798.

Peperomia ajoupana Trel. in Stehle & Quentin, Fl. Guad. Depend. 2(1): 3.

1937 (nomen nudum). Type: Guadeloupe, Stehle 1772.

Peperomia balineorum Trel. in Stehle, Bull. Soc. Bot. Fr. 84: 408. 1937 {no-

men nudum); Trel. & Stehle in Stehle, Candollea 8: 80. 1940 (valid).

Type: Guadeloupe. H. & M. Stehle 230.

Peperomia balneolorum Trel. in Stehle & Quentin, Fl. Guad. Depend. 2(1):

3. 1937 (nomen nudum). Type: Guadeloupe, Stehle 1348.

Peperomia glabella var. nigropunctata Dahlst. Kongl. Sv. Vet. Akad. Handl.

33: 122. 1900.

Peperomia houelmonte Trel. in Stehle, Bull. Soc. Bot. Fr. 83: 628. 1936 (no-

men nudum), in Stehle & Quentin, Fl. Guad. Depend. 2(1): 3. 1937 (no-

men nudum). Type: Guadeloupe, Stehle 365.

Peperomia martinicensis C. DC. tmsc.) in Stehle, Bull. Soc. Bot. Fr. 84: 409.

1937 (nomen nudum). Type: Guadeloupe, Stehle & Branquec 975.

Peperomia martuueen^ Trd in Stehle, Ibid. 85: 578. 1938 (nomen nudum).

Type: Martinique. Hahn 649 (us 38124).

Peperomia martinicensis var. lata Trel. in Stehle & Quentin, Fl. Guad. De-

pend. 2(1): 3. 1937 (nomen nudum). Type: Martinique, Stehle 976.

Peperomia martinicensis almeana Trel. Herbarium name never published.

Type: Martinique, Stehle 2354 (ill).

Peperomia nigrescens Stehle, Candollea 8: 80. 1940. Type: Guadeloupe, H.

Stehle & Quentin 233.

Peperomia palpebrata Trel. in Stehle, Bull. Soc. Bot. Fr. 84: 409. 1937 (in-

valid); 85: 577. 1938 (nomen nudum); Candollea 8: 81. 1940 (valid).

Type: Martinique, H. & M. Stehle "894," error for 984 (holotype, ny).

Peperomia palpel -am var. absalonis Trel. in Stehle, Bull. Soc. Bot. Fr. 85:

577. 1938 (invalid). Type: Martinique, Stehle 2169.

P, /* romia palp' brat : var carbetensis Trel. Herbarium name never published.

Peperomia palpebrata var. lata Trel. & Stehle in Stehle & Quentin, Fl. Guad.

Depend. 2(2): 63. 1948 (nomen nudum). Type: Martinique, H. & M.

Stehle 3248.
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Peperomia palpebrata var. major Trel. in Stehle, Bull. Soc. Bot. Fr. 85: 578.

1938 (invalid). Type: Martinique, Stehle 2193.

Peperomia palpebrata var. paniculate Trel. & Stehle in Stehle & Quentin, Fl.

Guad. Depend. 2(2): 63. 1948 (nomen nudum). Type: No specimens cited.

Peperomia palpebrata var. ramulosior Trel. & Stehle in Stehle & Quentin,

Ibid, (nomen nudum). Type: No specimens cited.

Peperomia palpebrata var. typica Trel. & Stehle in Stehle & Quentin, Ibid,

{nomen nudum).

Peperomia stehleana Trel. in Stehle. Bull. Soc. Bot. Fr. 83: 627. 1936 (no-

men nudum i ; 84: 40S. 1937 nomen nudum >
; Candollea 8: 79. 1940 (valid).

Type: Guadeloupe, H. & M. Stehle 25 (holotype, ny).

Peperomia stehleana var. ajoupana Trel. & Sterile in Stehle & Quentin, Fl.

Guad. Depend. 2(2): 49, 50. /. 3. 1948 (nomen nudum). Type: Guade-

loupe, Stehle 1722.

Peperomia stehleana var. balineorum Trel. & Stehle in Stehle & Quentin, Ibid.

49. (nomen nudum). Type: Guadeloupe, Stehle 1348.

2557.

Peperomia stehleana var. branquecii Stehle & Trel. in Stehle & Quentin, Ibid.

f. 6. 1948 (valid). Type: Guadeloupe, collected by R. P. Branquec cited

as Stehle 2550 (holotype, ny).

Peperomia stehleana var charpentieri Trel. & Stehle in Stehle & Quentin, Ibid.

f. 1. (nomen nudum). Type: Guadeloupe, Stehle 2551.

Peperomia stehleana var. houelmonti Trel. & Stehle in Stehle & Quentin, Ibid.

49. (nomen nudum).

Peperomia stehleana var. praestigiatrix Trel. & Stehle in Stehle & Quentin,

Ibid, (nomen nudum). Type: Guadeloupe, Stehle 1619.

Peperomia stehleana var. regretteana Trel. & Stehle in Stehle & Quentin, Ibid.

49, 50. /. 5 (nomen nudum). Type: Guadeloupe, Stehle 2552.

Peperomia stehleana var. tardenaevifera Trel. in Stehle, Bull. Soc. Bot. Fr.

83: 629. 1936 (nomen nudum); in Stehle & Quentin, Fl. Guad. Depend.
2(1): 3. 1937 (nomen nudum). Type: Guadeloupe, Stehle 336.

Peperomia stehleana var. tardigranulata Trel. in Stehle & Quentin, Ibid, (no-
men nudum). Type: Guadeloupe, Stehle 1752.

Peperomia stehleana var. typica Trel. & Stehle, in Stehle & Quentin, Ibid.

2(2): 49, 50. /. 2. 1948 (nomen nudum).
Peperomia stehleana var. variifolia Trel. & Stehle in Stehle & Quentin, Ibid.

49. (nomen nudum). Type: Guadeloupe, Stehle 1233.

Peperomia thionvilleana Trel. in Stehle & Quentin, Ibid. 59. Type: Guade-
loupe, H. & M. Stehle & Quentin 2582.

Peperomia wilsonii Stehle, Candollea 8: 78. 1940; Stehle & Quentin, Fl. Guad.
Depend. 2(2): 55, 56. 1948. Type: Guadeloupe, H. & M. Stehle 2545.

An extensive new synonymy is presented above for this much mis-
understood species.

In the original description of Peperomia nigropunctata Miquel cited a
single collection, Sieber 6 from Martinique, with the type in Berlin. Such
a specimen apparently no longer exists, but a duplicate was found in the

collections of the Gray Herbarium, identified as Piper monostachyon. The
isotype agrees completely with the description given by Miquel. The
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specimen represents a climbing plant, rooting freely at the nodes. It has
variously shaped leaves which are primarily ovate and acuminate at the

apex. The plant is glabrous except for a few short hairs at the ciliate

leaf apex. The leaves and the inflorescence are heavily black-punctate

when dry.

In 1869 Casimir de Candolle (Prodr. 16(1) : 409) accepted the species

P. nigropunctata and cited additional specimens from St. Thomas, Cuba,
and Antigua.

Hugo Dahlstedt in 1900 (Kongl. Sv. Vet. Akad. Handl. 33(2): 122)

referred the Miquel species to varietal status as Peperomia glabella (Sw.)

Dietr. var. nigropunctata (Miq.) Dahlst., citing additional specimens from

other islands in the Greater and Lesser Antilles as well as from Brazil. I

consider Peperomia glabella to be a distinct species, as do Trelease and

Yuncker (Piperaceae North. S. Am. 2: 587. 1950), Yuncker (Bull.

Inst. Jamaica Sci. Ser. 11: 40. 1960), and Adams (Fl. Jamaica 207.

1972), although Burger (Fieldiana Bot. 35: 37. 1971) reduced P. nigro-

punctata to complete synonymy under P. glabella. Yuncker also accepted

P. nigropunctata in his treatment of the Piperaceae in the Netherlands

Antilles (Fl. Neth. Ant. 2: 81. 1966).

Casimir de Candolle later presented still another opinion in his treat-

ment of the genus (Urb. Symb. Antill. 3: 242. 1902) when he reduced P.

nigropunctata to the synonymy of Peperomia acuminata (L.) DC, based

on Piper acuminatum L. This, however, is not Peperomia acuminata Ruiz

& Pavon (Fl. Peruv. Chil. 1 : 32. 1793) and probably not Piper acuminata

L. (Sp. PI. 1 : 30. 1753) which is based on a Plunder reference and a plant

from Hispaniola.

The name Pept romia martinkt nsis has been used several times, but was

never validly published. In 1937 Stehle attributed the name to De Can-

dolle as a manuscript annotation, and in 1938 he attributed the epithet to

Trelease who, he said, described the species in a letter. In synonymy

Stehle & Trelease list '-Peperomia acuminata auct. p.p. pour l'archipel

After using the name Peperomia stehleana in several publications, Stehle

finally supplied valid publication for it (Candollea 8: 79, 81. 1940) as

well as for Peperomia palpebrata Trel. in Stehle. No mention is made of

Peperomia martinicensis, however, and Stehle repeated "Peperomia nigro-

punctata Miq. pro. part. Syst. 188. 1843 et auct. mult, pro insula Guade-

lupa," and for Peperomia palpebrata he stated "Espece polymorphe, in-

cluse dans le 'complexus glabella? equivalente du P. Stehleana Trel. de la

Guadeloupe . . ."and noted that his P. palpebrata was endemic to Mar-

tinique. In 1948 Stehle & Quentin (Fl. Guad. Depend. 2(2): 62) noted

that P. palpebrata is the homologue of P. stehleana Trel. for Guadeloupe

and of P. acuminata C. DC. and P. nigropunctata of French Guiana. Sub-

sequently a number of varieties were described, some validly published and

some not, based on variations in leaf shape. All taxa are clearly to be in-

cluded in Peperomia n'mrnpunctata Miq.

A specimen of Peperomia houelmonte Trel. in the Illinois herbarium
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bears an annotation in Trelease's hand that the species equals Peperomia

stehleana.

I have not seen the single specimen (Stehle & Quentin 233, Herb.

Stehle) cited in the description of Peperomia nigrescens (Candollea 8: 80.

1940). None of Stehle 's subsequent papers again refers to the species

except for his incompleted monograph of the Piperaceae (Fl. Desc. Antill.

Fr. 2(1) : 126. 1940) where the name is included in the key. No specimens

in either the herbarium at New York or the one at Illinois bear this name.

Stehle, in his observations, compares the new species to Peperomia nigro-

punctata and the varieties of P. stehleana, all of which are included in

the present consideration.

Peperomia wilsonii Stehle is based on a collection from Guadeloupe by

H. & M. Stehle 2545. The species is said to be distinctive in possessing

long cilia on the peltate bracts of the inflorescence, and is so illustrated

by Stehle & Quentin (Fl. Guad. Depend. 2(2): 56. 1948). Such a char-

acter would indeed be unusual in Peperomia. I have examined two speci-

mens of the type number (ny, ill) and found no evidence of the cilia.

Distribution: St. Martin, St. Kitts, Nevis, Montserrat, Antigua,

Guadeloupe, Marie Galante, Dominica, Martinique. St. Lucia.

Peperomia obtusifolia (L.) A. Dietr. in L. Sp. PI. ed. 6. 1: 154. 1831.

: Santo Do-

Peperomia cuneata Miq. in Hook. Lond. Jour. Bot. 4: 429. 1845. Type: St.

Vincent, Guilding s.n. (k).

Peperomia obtusifolia var. cuneata Duss, Fl. Phan. Antill. Fr. 173. 1897.

Peperomia obtusifolia forma oblongifolia Miq. in Hook. Lond. Jour. Bot. 4:

429. 1845. Syntypes.

Distribution: Antigua, Guadeloupe, Dominica, St. Lucia, St. Vincent,

3eperomia pellucida (L.) H.B.K. Nov. Gen. & Sp. 1 : 53. 1816.

Piper pellucidum L. Sp. PI. 1: 30. 1753. Type: America calidiore, Plum. PI.

Amer. 54. t. 72. 1693.

Peperomia pellucida baileyana Trel. Herbarium name, never published. Type:
Martinique, L. H. & E. Z. Bailey 297 (ill).

This is the only truly weedy species of Peperomia in the Lesser Antil-

es. It is common as an adventive in gardens, on rock paths and walls.
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Piper humile Vahl, Enum. 1: 349. 1804, not Miller 1804. Type: St. Croix,

'in mills (Vahl) A. Dietr. in L. Sp. PI. ed. 6. 1: 168. 1831.

Peperomla humilis mx .trliln Ircl in Mchle \ Ouentm II Guad. Depend.

2(2): 54. 1948. Type: Guadeloupe, H. & M. Stehle & Quentin 2547 (ny).

This species has been called Peperomia humilis (Vahl) Dietr. in the

majority of floras of the Antilles. Unfortunately the basionym Piper hu-

mile Vahl (Enum. 1: 349) was published after June 28, 1804 (Stafieu,

Reg. Veg. 52: 480. 1967) and so is a later homonym of Piper humile

Miller (Diet. No. 4, 1768) and Piper humile Mill, ex Poir. (Lam. En-
cycl. Meth. 5: 473. 1804) published Jan. 11, 1804 (Chron. Bot. 5: 439.

1939).

Piper humile Miller was renamed Piper milleri Romer & Schultes (Syst.

Veg. 1 : 337. 1817) and the species was placed in the synonymy of Pepero-

mia obtusijolia (L.) Dietr. by C. de Candolle (Urb. Symb. Antill. 3: 254.

1902).

Casimir de Candolle (Urb. Symb. Antill. 3: 266. 1902) accepted the

epithet Peperomia langsdorfii (Miq.) Miq. (Syst. Pip. 116. 1843) for this

species, placing in synonymy Peperomia humilis (Vahl) A. Dietr. and

Piper humile Vahl. Britton and Wilson (Sci. Surv. Porto Rico Virgin Is.

5: 228. 1924) used the older epithet Piper humile Vahl not recognizing

that it was a later homonym. They placed in synonymy Peperomia langs-

dorfii Miq.

Peperomia langsdorfii (Miq.) Miq. is based on material, theoretically

from Brazil, cultivated in Europe. The oldest use of the specific epithet

appears to be Piper langsdorfii Schrank & Martius (Hort. Reg. Monacen-

sis 47. 1829) as a nomen nudum. Miquel described the plant in 1839

(Icon. Comment, phytogr. 2: 52. tab. 8, j. /) as Micropiper langsdorfii

suggesting the species was similar to Peperomia blanda. The combination

in Peperomia was made by Miquel in 1842 (Syst. Pip. 116). The species

is currently offered in the Index Seminum of various European botanical

gardens, but no specimens of cultivated material can be located.

Trelease and Yuncker (Piperaceae North S. Am. 2: 558. 1950) ac-

cepted Peperomia blanda var. langsdorfii (Miq.) Henschen (Nova Acta

Soc. Sci. Upsal. ser. 3. 8: 39. 1873) indicating its distribution to be Trini-

dad, Venezuela, Colombia, and Brazil. Material from this range identified

and annotated by Trelease and Yuncker is not the same as the specimens

of the Lesser Antilles and St. Croix.

None of the other synonyms given by the various authors seem to apply

to the plants of the Lesser Antilles, and the only available name appears

to be Peperomia questeliana Stehle & Trelease, which was described as a

new species and without comparison with other species of the area. Since

the specimens are from St. Barts, the species was not included in Stehle's

key (Fl. Descr. Antill. Fr. 2(1) : 120-126. 1940).
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The location of Stehle's personal hei

this time, and the cited specimen has r

isotype (ill) consists of a packet <
'

"

Distribution: St. Croix, St. Martin, Antigua, St. Barts, St. Kitts,

Peperomia rotundifolia (L.) H.B.K. Nov. Gen. & Sp. 1: 54. 1816.

Piper rotundifolmm L. Sp. PI. 1: 30. 1753. Type: America calidiore. prob.

Martinique, fide Yuncker; Plum. PI. Amer. 52. pi. 69. 1693.

Peperomia imrayana Trel. ined. Type: Dominica, Imray 331 (k).

Piper nummularifolium Sw. Prodr. 16. 1788. Type: Jamaica.

Peperomia nummubiri folia l Sw. ) H.B.K. Nov. Gen. & Sp. 1: 54. 1816.

Acrocarpidium ,
pilosior Miq. Linnaea 18: 710. 1844.

Type: Mexico, Schiede s.n.

Peperomia rotundifolia var. nummularifolia (Kunth) Stehle, Bull. Soc. Bot.

Fr. 85: 577. 1938.

Peperomia rotundifolia var. pilosior (Miq.) C. DC. in Urb. Symb. Antill. 3:

230. 1902.

Peperomia rotundifolia forma pubescens C. DC. ex Dahlst. in Dahlst. Kongl.

Sv. Vet. Akad. Handl. 33(2): 102. 1900.

Peperomia vernouana Trel. in Stehle & Quentin, Fl. Guad. Depend. 2(2): 55.

1948. Type: Guadeloupe, H. & M. Stehle & Quentin 3003 (ny).

Peperomia serpens (Sw.) Loud. Hort. Brit. 13. 1830.

Piper serpens Sw. Prodr. 16. 1788. Type: Jamaica, Swartz.

Piper guildingianum Spreng. Syst. Veg. cur. post. 20. 1827 (illegit.).

A-ror.irpidium •itiidm^himim Miq. in Hook. Lond. Jour. Bot. 4: 412. 1845
(illegit.).

Peperomia reniformis Hook. Exot. Fl. 3: pi. 164. 1827. Type: cultivated

plant from St. Vincent, Guilding.

Peperomia repens H.B.K. Nov. Gen. & Sp. 1: 54. 1816. Type: Cumanacon,
Nova Andalusia.

Peperomia scandens Ruiz & Pavon, Fl. Peruv. Chil. 1: 32. pi. 51, f.b. 1798.
Type: Peru.

Piper scandens (Ruiz & Pavon) Vahl, Enum. 1: 346. 1804, not Swartz 1788.

Casimir de Candolle (Symb. Antill. 3: 248. 1902) used the name Pepero-
mia scandens Ruiz & Pavon for this species, placing in its synonymy Piper
serpens Sw., with a question. Britton and Wilson (Sci. Surv. Porto Rico
Virgin Is. 5: 224. 1924) and more recent authors have used the nomen-
clature given above.

Piper scandens Sw. (Prodr. 16. 1788) has been used incorrectly as the
basionym in some annotations. Trelease and Yuncker (Piperaceae North.
S. Am. 2: 587. 1950) reported that Piper scandens Sw. is to be referred

to Peperomia glabella.

Distribution: St. Eustatius, St. Kitts, St. Lucia, St. Vincent, Grenada.
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Peperomia diaphanoides Dahlst. var. vincentensis Dahlst. Kongl. Sv. Vet.

Akad. Handl. 33(2): 114. 1900. Type: St. Vincent, H. H. & G. W. Smith

1645 (Herb. Krug & Urb.).

De Candolle did not indicate the location of the holotype in the original

description. The specimen in the Kew herbarium so marked is numbered
"Smith 1646." The type locality is Morne Garu not "Morne Gavon" as

published.

The type of Peperomia diaphanoides var. vincentensis Dahlst. was not

located in Berlin. The specimen of the same number at Kew does not

agree with the description given by Dahlstedt. The distinctions to sep-

arate P. smithiana and P. diaphanoides var. vincentensis, used in the key

to the Antillean taxa by De Candolle (Urb. Symb. Antill. 3: 219. 1902),

are obviously based on the published descriptions and not on the speci-

mens. The two taxa cannot be separated as De Candolle suggested, and

are here considered identical.

Distribution: St. Lucia, St. Vincent.

Peperomia tenella (Sw.) A. Dietr. in L. Sp. PI. ed. 6. 1: 153. 1831.

Piper tenellum Sw. Prodr. 16. 1788. Type: Jamaica, Swartz.

Peperomia tenella var. epiphytica Trel. in Stehle, Bull. Soc. Bot. Fr. 83: 628.

1936 (nomen nudum); Stehle & Quentin, Fl. Guad. Depend. 2(2): 41.

1948. Type: Guadeloupe, Duss 3248 (us 846773).

Distribution: Guadeloupe, Dominica.

Peperomia trifolia (L.) A. Dietr. in L. Sp. PI. ed. 6. 1: 173. 1831.

Piper trifolia L. Sp. PL 1: 30. 1753. Type: Martinique ex Yuncker, Plumier

Peperomia balbisii Dahlst. in Duss, Fl. Phan. Antill. Fr. 174. 1897. Type:

Guadeloupe, Duss 2566; Kongl. Sv. Vet. Akad. Handl. 33(2): 164. 1900.

Syntypes: Guadeloupe, Balbis (Herb. Spreng.), Duss 2566, 2836.

Peperomia caespitiformans Trel., in Stehle & Quentin, Fl. Guad. Depend.

2(1): 3. 1937 (nomen nudum). Type: Guadeloupe, H. & M. StehU 1753.

Peperomia caespitiformis Trel. Herbarium spelling, never published.

Peperomia coespitiformans Trel. in Stehle, Fl. Descr. Antill. Fr. 2(1): 120.

1940- Stehle & Quentin, Fl. Guad. Depend. 2(2): 53. 1948.

Peperomia fimbriata Miq. Syst. Pip. 178. 1843. Type: St. Lucia, Anderson

(Herb. Deless.).

Peperomia obovata C. DC. in Urb. Symb. Antill. 3: 269. 1902.

Piper obovatum Vahl, Eclog. 1: 5. 1796, not Ruiz & Pavon 1794. Type: Mont-

Peperomia obversa (Vahl) Dietr. in L. Sp. PI. ed. 6. 1: 173. 1831.

Piper obversum Vahl, Enum. 1: 354. 1804 (illegit.).

Peperomia ovalifolia Hook. Exot. Fl. 3: 165. 1827. Type: cultivated plant from

St. Vincent, Guilding.
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Peperomia trijolia var. balbisii. Herbarium name, never published.

Peperomia trifolia forma genuina Stehle in Stehle & Quentin, Fl. Guad. De-

pend. 2(2): 48. /. 5. 1948 (illegit).

Peperomia trifolia forma obovalijolia Stehle in Stehle & Quentin, Ibid. f. 2.

(illegit.). Type: No specimens cited.

Peperomia trijolia forma suborbiculata Stehle in Stehle & Quentin, Fl. Guad.

Depend. 2(2): 48. /. 1. 1948 (illegit.). Type: No specimens cited.

Several authors have used the citation Peperomia trijolia (Sw.) A.

Dietr., but the basionym is Piper trijolia L. The formae Stehle listed and

illustrated have no descriptive text, nor specimen citations. The combina-

tions must be considered illegitimate.

Two specimens of the type number of Peperomia caespitijormans Trel.

were studied and neither agreed with the descriptions given by Stehle.

There is no evidence for the "pseudocupule" and the leaves are frequent-

ly ternate.

Hooker described Peperoti ting specimens collected by
Guilding from St. Vincent and Imray from Santo Domingo. Imray col-

lected only on Dominica, to my knowledge, which must surely be the

island intended.

Dahlstedt (Kongl. Sv. Vet. Akad. Handl. 33(2): 167. 1900) emended
De Candolle's description of Peperomia grisebachii and included in its

distribution plants from Cuba and Montserrat, the latter being a Ryan
specimen, the type of P. obovatum Vahl.

Leon and Alain (Fl. Cuba 2: 24. 1951) regard P. grisebachii as en-

demic to Cuba.

This is one of the few species of the Lesser Antilles with opposite leaves.

I have seen but one specimen "Duss 3616" in the herbarium of the New
York Botanical Garden. De Candolle cited "Duss 3616b" as the only
collection in the original description. I have been unable to locate a cita-

tion for a Duss collection of the same number without the sub "b" in De
Candolle's treatment of the Piperaceae in Symbolae Antillanae. The ny
specimen agrees with the original diagnosis.

Distribution: Guadeloupe, known only from the type collection.

Peperomia urocarpa Fisch. & Mey. Index Sem. Petrop. 4: 42, no. 1577.

1837. Type: Cultivated plant in Europe, from Brazil. No specimens
cited.

Peperomia davisii Britton, Torreya 2: 43. 1902. Type: St. Kitts, Britton &
Cowell 506 (ny).

Peperomia jumeana Stehle & Trel. in Stehle, Bull. Soc. Bot Fr. 84: 408.

1937. Type: Guadeloupe, Stehle 340.
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Peperomia fumeana var. genuina Trel. in Stehle & Quentin, Fl. Guad. De-
pend. 2(2): 51, 52. 1948. Type: Guadeloupe, Stehle 340.

Peperomia fumeana var. Stehlei Trel. in Stehle, Bull. Soc. Bot. Fr. 84: 408.

1937; Stehle & Quentin, Fl. Guad. Depend. 2(2): 51, 52. 1948. Type:

Guadeloupe, Stehle 370.

Peperomia hederacea Miq. in Mart. Fl. Bras. 4(1): 20. 1853 (illegit), super-

Acrocarpidhim majus Miq. Syst. Pip. 60. 1843. Syntypes: Gaudkhaud i Herb.

Deless.), Sellow 1204 (b).

Peperomia major (Miq.) C. DC. in Prodr. 16(1): 432. 1869.

Peperomia negotiosa Trel. in Stehle & Quentin, Fl. Guad. Depend. 2(2): 60.

1948. Type: Guadeloupe, H. & M. Stehle & Quentin 1613.

This species has never been typified. The original description does not

refer to a collection, and there is no indication in the work of subsequent

authors that one exists. I have not seen specimens from cultivation in

Britton regarded Peperomia davisii as endemic to St. Kitts. The original

collection, clonal propagations of it, and additional collections have been

studied, and all are indistinguishable from material which has been called

P. urocarpa.

In 1935 Stehle (Fl. Guad. Depend. 1: 206) cited "Peperomia fumeana

nov. sp." with a brief invalid description in French. In the addenda and

errata of the same volume (page 268) he stated "Au lieu de Peperomia

fumeana lire Peperomia davisii Britton." On page 226 he cited again

"Peperomia fumeana Trel." which in the errata (page 269) he suggested

be deleted. However, Stehle did publish validly Peperomia fumeana (Bull.

Soc. Bot. Fr. 84: 408. 1937), adding the comment that it is intermediate

between P. urocarpa and P. davisii. In 1948 Stehle illustrated Peperomia

fumeana Stehle & Trelease (Stehle & Quentin, Fl. Guad. Depend. 2(2):

49.) and cited in its synonymy "P. urocarpa Fisch. & Mey. pro insula

Guad." and "P. inophylla Griseb. pro insula Guad."

Distribution: Saba, St. Kitts, Guadeloupe.

Peperomia vincentiana Miq. in Hook. Jour. Bot. 4: 415. 1845. Type:

St. Vincent, Guilding (k).

Distribution: St. Vincent, Grenada.

Piper L.Sp. PI. 1:28. 1753.

Type species: Piper nigrum L. (Britt. & Wils. Sci. Surv. Porto Rico

Virgin Is. 5: 219. 1924).

Piper aduncum L. Sp. Pi. 1: 29. 1753. Type: Jamaica.

Piper hebecarpnm C. DC. in Urb. Symb. Antill. 3: 183. 1902. Syntypes:

Martinique, Duss 18, 1334. tono
Piper martmicense C. DC. in Briquet. Ann. Jard. Bot. Geneve 2: 2>9. 1898.

Type: Martinique, Hahn 1143 (g-dc).
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Piper martinicense var. genuinum Stehle, Fl. Descr. Antill. Fr. 2(1): 106.

1940.

Piper martinicense var. montis-pilati C. DC. in Urb. Symb. Antill. 3: 196.

1902. Syntypes: Martinique, Hahn 267, Duss 4472.

Piper stehleorum Trel. in Stehle, Fl. Descr. Antill. Fr. 2(1): 100. 1940. Type:

Guadeloupe, H. & M. Stehle 3257 (ill).

Piper subrectinerve C. DC. in Urb. Symb. Antill. 3: 180. 1902. Syntypes:

St. Vincent, Eggers 6924, 6736.

To my knowledge no lectotype has been selected for this species.

Linnaeus cited three references, Piper longum etc. Sloan, hist. 1: 135. t.

87, /. 2. 1696; Saururus joliis ovato-lanceolatis, etc. Hort. cliff. 140, Roy.

lugdb. 8; and Saururus arborescens etc. Plum. amer. 58. t. 77. An appro-

priate specimen probably can be found in the Clifford or Sloane herbaria.

Piper hebecarpum C. DC. was distinguished from P. aduncum by De
Candolle on the basis of the shape of the leaf base. Two collections were

cited, Duss 18 and Duss 1334. I have seen two collections of this where
both numbers appear on one label, one being "18, 1334" and the other

"1334, 18." De Candolle did not recognize P. aduncum as occurring on

Martinique. The Duss collections are within the range of variation of

P. aduncum on adjacent islands.

Stehle supplied a footnote to the original description of Piper stehleorum

comparing this species with P. aduncum of Grenada and P. hebecarpum
of Martinique. The syntypes examined do not differ significantly from
material of the wide-ranging P. aduncum. Trelease had annotated one
of the syntypes, Stehle 3257, in the herbarium at Illinois as the "type."

Piper subrectinerve C. DC. is a representative of P. aduncum on the

island of St. Vincent. Sufficient additional collections from the area of

the type collection allow this species to be assigned here in synonymy.

Distribution: Guadeloupe, Dominica, Martinique, St. Vincent. Grena-

Piper aequale Vahl. Eclog. 1:4./. 3. 1796. Type: Montserrat, Ryan

Piper aequale forma acutispicum Trel. in Stehle, Fl. Descr. Antill. Fr. 2(1):
82. 1940. Type: Martinique, Stehle 3382 (ill).

Piper aequale var. dussii C. DC. in Urb. Symb. Antill. 3: 204. 1902. Type:
Guadeloupe, Duss 2565 (us).

Piper aequale var. lasiocarpum C. DC. in Urb. Ibid. Syntypes: Martinique
and St. Vincent.

Piper aequale var. latifolium Stehle, Fl. Descr. Antill. Fr. 2(1): 82. 1940 {no-

Piper aequale var. latum Trel. in Stehle, Bull. Soc. Bot. Fr. 83: 627. 1926 (no-
men nudum); Fl. Descr. Antill. Fr. 2(1): 81. pi. 4, f. 1. 1940. Type:
Guadeloupe, H. & M. Stehle 362.

Piper aequale var. ovalifolium C. DC. Prodr. 16(1): 311. 1869. Type: Trinidad,
Sieber 192.

Piper aequale var. typicum Stehle, Fl. Descr. Antill. Fr. 2(1): 80. 1940.
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Piper at quale var. vuriijoliuin Trel. in Sterile. Ibid. 81. Type: Guadeloupe,

#. <5- M. SteA&F JJ£4 (holotype, ill).

Piper dominicanum C. DC. in Urb. Symb. Antill. 3: 205. 1902. Type: Do-

Piper hahnii C. DC. Linnaea 37: 354. 1871-3 as to description, not as to holo-

type cited.

The subspecific taxa described by the several authors are based on va-

riations of leaf shape. These names may be applied to single herbarium

specimens but the several leaf forms can be found on single plants when
examined in the field. Piper aequale var. dussii is supposed to be a climb-

ing plant; however, the label data state the plant is "accidentally more
or less climbing."

Piper dominicanum C. DC. is based on a collection from Dominica,

Duss 19, but no herbarium location is given. Such a specimen could not

be located in the De Candolle herbarium. A specimen, Duss 19 (ny),

is also cited from Martinique as a syntype of Piper aequale var. lasiocar-

pum. De Candolle distinguished Piper dominicanum from Piper aequale

only on the size of the leaf. Many of the recent collections of Hodge

from Dominica approach the size noted by De Candolle.

Distribution: Montserrat, St. Kitts, Nevis, Guadeloupe, Dominica,

Martinique, St. Lucia, St. Vincent.

Piper amalago L. Sp. PI. 1: 29. 1753.

Piper amalago var. medium (Jacq.) Yuncker, Brittonia 14: 189. 1962.

Piper fishlockii Trel. Herbarium name never published. Type: Tortola, Fish-

lock 149.

Piper mac-intoshii Trel. in Stehle, Carib. For. 6, Suppl. 386. 1945 (nomen

nudum); Candollea 10: 286. 1946. Type: Barbados, Macintosh 3001 (ny).

Piper plantagineum Lam. Tab. Encycl. 111. 1: 80. 1791. Type: Hispaniola.

Enckea sieberi Miq. Syst. Pip. 358. 1843. Syntypes: Trinidad, St. Croix.

Piper sieberi C. DC. Prodr. 16(1): 248. 1869.

Yuncker (Brittonia 14: 189. 1962) studied material of Piper amalago

and P. medium throughout the range, and stated that tliey "are very close-

ly related forms of what appears to be the same species." He concluded

"that P. medium should be regarded as having at most varietal status,"

to which he assigned it. Subsequently Burger (Fieldiana Bot. 35: 99.

1971) and Adams (Fl. Jam. 211. 1972) have accepted P. amalago as the

correct name for plants of Costa Rica and Jamaica, respectively.

The typification of this species raises some question of the lectotype.

Miquel (Syst. Pip. 258. 1843) noted that Linnaeus (Sp. PL 1: 29. 1753)

included three references in the protologue and suggested that the name

be expunged from botanical catalogues. De Candolle (Prodr. 16(1):

248. 1869) restricted Piper amalago L. to the synonyms of Sloane and

Plukenet of the second edition of Species Plantarum (p. 41) although

he cited the Clifford reference among the examples listed. In his treat-

ment of the Piperaceae for the Antilles (Urb. Symb. Antill. 3: 167.
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1902), C. de Candolle cited "Sp. PI. ed. 1" without qualification, but ed.

2 "quoad syn. SloaneP It appears that Piper longum etc., Sloane hist. 1.

p. 134. /. 87, /. 1, is to be considered the type, and a specimen of this may
exist in the British Museum.

Piper medium Jacq. (Ic. PI. Rar. 1:2./. 8. 1781) is illustrated in its

original publication; and for most species Jacquin described, the illus-

tration serves as the type. However, in the Illinois herbarium there is a

sheet, a mixed collection, which is labeled "Piper medium Jacq., ex herb.

Endlicher, Wien cult., in horte Schonbrunn." Trelease has annotated the

one fertile fragment, "I take this to be equivalent to a co-type of P.

medium." The other two fragments on the same sheet are sterile and

obviously different. They were not identified by Trelease, and are not

representative of any species in the Lesser Antilles. The "Schonbrunn"

specimen has a very slight pubescence on the petioles.

Trelease examined the Lamarck Herbarium material and found three

specimens labeled "Piper plantagineum." One of these, a specimen of

M. Bodier, came from Guadeloupe and he reported it to be P. sieberi.

The other two sheets are extraterritorial.

Piper andersonii C. DC. in Urb. Symb. Antill. 3: 194. 1902.

No material labeled as this species has been located. De Candolle cited

the type as St. Lucia, Anderson, herb. Forsyth nunc Kew et Krug & Urb.
A request to the Forsyth Herbarium at Cambridge, England, produced
three possible specimens, two of them collected by Anderson in St. Vin-
cent in 1790, both of which are Piper aequale Vahl. The third specimen,
collected in St. Lucia in 1785, had only the letter "B" for a collector, and
this was Piper amalago L. A specimen loaned from the Kew Herbarium
was collected by Anderson on St. Lucia. The printed label indicates it is

a part of the Herb. Forsyth purchased in 1835. Only the genus name,
Piper, is written on the label. An annotation by "R.A.R." suggests Piper
aequale Vahl for this specimen and I agree.

De Candolle's description, especially the character of a vaginate petiole

given in the key, suggests this species to be Piper glabrescens. Although
De Candolle compared his species with Piper citrifolium Lam. he placed
Piper andersonii in the text next to his Piper macrophyllum which is

Piper glabrescens. Stehle (Bull. Soc. Bot. Fr. 85: 576. 1938) stated that
Trelease had concluded his Piper nottirbanum and Piper andersonii DC.

In spite of my inability to locate an authentic specimen, I have assigned
Piper andersonii to the synonymy of Piper glabrescens on the basis of the

published description.

Piper arboreum Aubl. PI. Guian. 1: 23. 1775.

A collection by Hahn 1216 (gh) is referred to this species. It was
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1871, and remained un

Piper betle L. Sp. PL 1: 28. 1753.

This species is reported from cultivation on the islands of Guadeloupe,

Martinique, and St. Vincent by De Candolle (Urb. Symb. Antill. 3: 214.

1902). A few specimens so identified have been seen. The collection of

H. H. & G. W. Smith 1641 from St. Vincent (gh) is sterile and may
well be this species. The specimen Duss 2833 cited by De Candolle (Urb.

Symb. Antill. 3: 214. 1902) and Stehle (Fl. Descr. Antill. Fr. 2(1): 76.

1940) is in flowering condition, but seems to be assigned more properly

to Piper nigrum. De Candolle did not examine any material but accepted

Duss's identification. A specimen of Duss 2833 was seen in the her-

barium of the New York Botanical Garden.

Piper dilatatum L. C. Rich. Act. Hist. Nat. Paris 1: 105. 1792. Type:

Area not specified.

Piper dilatatum var. broadwayi Trel. in Stehle, Bull. Soc. Bot. Fr. 83: 627.

1936 (nomen nudum). Type: Guadeloupe. Trelease 69 (ill).

Piper dilatatum forma cakicolens Stehle. Fl. Descr. Antill. Fr. 2(1): 93. 1940.

Type: Guadeloupe, H. & M. Stehle 1143.

Piper dilatatum forma diamantense Trel. in Stehle, Ibid. 96. Syntypes: Mar-

tinique. Lectotype: H. & M. Stehle 3215 (ill).

Piper dilatatum forma i Ibid. 94. Syntypes.

Piper dilatatum forma magnifolium Stehle. Ibid. 92. Syntypes.

Piper dilatatum forma medium Stehle, Ibid. 93. Syntypes.

Piper dilatatum forma naris-fractae Stehle, Ibid. 95. Type: Guadeloupe, Duss

4174.

Piper dilatatum forma vauclinii Trel. in Stehle, Ibid. 94. Type: Martinique.

Lectotype: H. & M. Stehle 3208 (ill).

Piper dilatatum var. vincentianum C. DC. in Urb. Symb. Antill. 3: 198. 1902.

Syntypes.

Piper antiguanum Trel. Herbarium name, never published. Type: Antigua,

Rose, Fitch & Russell 3323 (ny).

Piper balbisianum C. DC. in Urb. Symb. Antill. 3: 205. 1902. Type: Guade-

loupe, Bertero (b).

Piper boxii Trel. ined. Type: Antigua, Box 829.

Piper calciseligens Trel. in Stehle, Bull. Soc. Bot. Fr. 84: 411. 1937 (nomen

nudum); FL Descr. Antill. Fr. 2(1): 97. 1940. Type: Guadeloupe, H. &
M. Stehle 1340. n . .

Piper eggersii C. DC. in Urb. Symb. Antill. 3: 200. 1902. Type: Barbados,

Piper naris-fractae Trel. in Stehle, Fl. Descr. Antill. Fr. 2(1): 95. 1940 (in-

valid). Type: Guadeloupe, Duss 4174 (g).

Piper readii C. DC. in Urb. Symb. Antill. 3: 197. 1902. Type: Guadeloupe,

Read.

Piper shaferi Trel. ined. Type: Montserrat Shafer 252.

Schilleria ulmifolia Kunth, Linnaea 13: 698. 1839. Type: Martinique, Sieber

7.
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Piper dilatatum has been recognized as a species with considerable

morphological variation. Stehle (Fl. Descr. Antill. Fr. 2(1): 91. 1940)

discussed the occurrence of juvenile as well as adult leaf forms; and the

variation in the form of the leaves as well as in their pubescence and tex-

ture both in fresh condition and after drying. Nevertheless, he con-

cluded that seven forms are to be recognized. The publication of these

names was not in accordance with the International Code of Botanical

Nomenclature, and the epithets are illegitimate.

Piper readii was described by De Candolle with a single collection by

Read cited from Guadeloupe. No indication was given of the location of

the type specimen, and such a collection could not be located by the

staff in the herbarium at Geneva. Two specimens collected by Read are

in the herbarium at the Philadelphia Academy, one of which, labeled

"Piper capense" agrees with the published description. This specimen

should be referred to Piper dilatatum.

De Candolle suggested in the original description of Piper eggersii that

the style was persistent in the fruit producing a pointed drupe. An ex-

amination of two isotypes does not reveal this characteristic.

Distribution: Saba, St. Eustatius, Antigua, Montserrat, St. Kitts,

Nevis, Guadeloupe, Dominica, Martinique, Marie Galante, St. Lucia, St.

Vincent, Grenada, Grenadines, Barbados.

Piper dussii forma Branquecanum Stehle, Fl. Descr. Antill. Fr. 2(1): 111.

1940. Type: Guadeloupe, R. P. Branquec & H. & M, Stehle 974.

Piper dussii forma dogueanum Stehle, Ibid. Type: Martinique, H. & M.
Stehle 2320.

Piper dussii forma quentinianum Stehle, Ibid. 112. Type: Guadeloupe, syn-

Piper dussii forma scabridum (C. DC.) Stehle, Ibid. 113. Type: Martinique,
Duss 1337.

Piper dussii var. scabridum C. DC. in Urb. Symb. Antill. 3: 191. 1902 Type:
" "

, Duss 1337.

Piper broadwayi C. DC. Ibid. Syntypes: Guadeloupe, Dominica, Grenada.
Piper hahnii C. DC. Linnaea 37: 354. 1871-3 as to holotype, Hahn 263.
Piper latilimbum C. DC. in Urb. Symb. Antill. 5: 295. 1907. Type: Guade-

loupe, Duss 4079.

Stehle (Fl. Descr. Antill. Fr. 2(1): 110. 1940) commented that plants
of Piper dussii exhibited different aspects between juvenile and mature
conditions. He reported the transplanting of specimens into a trial gar-

den where different leaf shapes, sizes, and degrees of scabridity permitted
the recognition of the several forms. When examined over the range of

the species, these minor variations are not significant.

De Candolle cited three collections, Krauss n. 1818 from Guadeloupe;
Ramage s.n. from Dominica; and Broadway 1480 from Grenada in the
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original description of P. broadwayi. I have photographs of the first two
collections which are referred to Piper dussii.

Stehle (Fl. Descr. Antill. Fr. 2(1): 96. 1940) cited "Krauss s.n. 1818,
in herb. C. de Candolle a Geneve" among the specimens he considered

to be Piper dilatatum forma diamentense Trel. Krauss collected in Guade-
loupe prior to 1838 (Urb. Symb. Antill. 3: 69. 1902) and it is not clear if

"1818" is the date or the collector's number. Two Krauss specimens are

in the Prodromus herbarium, both annotated P. broadwayi by De Can-
dolle.

Piper latilimbum C. DC. was distinguished from P. dussii by De Can-
dolle by its larger leaves scabrous above, and the intramedullary bundles

two-seriate. Independent work on the vascular structure of the stem,

node and petiole of species of Piper indicates that the number of series

of medullary bundles depends on the position of the section taken in rela-

tion to the node. A section from the middle of the internode may be one-

seriate, whereupon the bundles branch into two series prior to the depar-

ture of the external series into the petiole. The number of series of intra-

medullary bundles is not a distinctive characteristic in the species of Piper

which have been examined.

The type collection of Piper latilimbum (Duss 4079) is mixed. Two
sheets referable here have fruit oblong in outline. One sheet (ny) hav-

ing the fruit triangular in outline is referred to Piper dilatatum.

Trelease had annotated several herbarium specimens as "Piper dussii

latilimbum" and "Piper dussii broadwayi," suggesting he, too, felt P.

latilimbum and P. broadwayi were not distinctive species. One specimen

labeled Piper dussii broadwayi is H. & M. Stehle 363 cited as a syntype

of Piper dussii forma quentinianum Stehle.

Distribution: Nevis, Montserrat, Antigua, Guadeloupe, Dominica,

Martinique, Marie Galante, St. Lucia, St. Vincent, Grenadines.

Piper glabrescens (Miq.) DC. Prodr. 16(1): 271. 1869.

Artanthe glabrescens Miq. in Hook. Lond. Jour. Bot. 4: 461. 1845. Type:

British Guiana, Parker (k).

Piper glabrescens var. venezuelense (C. DC.) Trel. & Yuncker, Piperaceae

North. S. Am. 1: 215. 1950.

Piper andersonii C. DC. in Urb. Symb. Antill. 3: 194. 1902. Type: St.

Lucia, Anderson.

Piper macrophyllum H.B.K. Nov. Gen. & Sp. 1: 39. 1816, not Sw. 1788.

Piper nottirbanum Trel. in Stehle, Bull. Soc. Bot. Fr. 85: 576. 1938. Type:

Guadeloupe, H. & M. Stehle 1748.

Piper quentini Trel. in Stehle, Ibid. 84: 410. 1937 (nomen nudum); Can-

dollea 8: 74. 1940 [as Quentinii]. Type: Guadeloupe.

Piper treleasanum Brit. & Wils. Sci. Surv. Porto Rico Virgin Is. 5: 222. 1924;

Stehle, Bull. Soc. Bot. Fr. 83: 627. 1936.

Piper venezuelense C. DC. Seem. Jour. Bot. 4: 216. 1866. Type: Venezuela,

Fendler 2572.
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De Candolle (Urb. Symb. Antill. 3: 194. 1902) accepted the name

Piper macrophyllum Kunth for this species by excluding Swartz's plant from

Kunth's circumscription and assigning the name P. macrophyllum Sw. to

the synonymy of his P. genkulatum ( = P. arboreum). Britton and Wilson

(Sci. Surv. Porto Rico Virgin Is. 5: 222. 1924) supplied a new name for

the species honoring William Trelease as Piper treleasanum.

Stehle (Bull. Soc. Bot. Fr. 85: 576. 1938) proposed "Piper nottirba-

num Trel. nov. spec." for
uPiper macrophyllum Kunth et auct. mult. p.p.

Piper treleasanum Brit. & Wils., p.p. (pour les lies Caraibes)," restricting

the species to Martinique and Guadeloupe, and possibly St. Vincent, and

cited Stehle 1748 as the type. He recognized the publication was invalid,

and in 1940 (Fl. Descr. Antill. Fr. 2(1) : 103. 1940) supplied a Latin de-

scription and cited the same type. The "type specimen" (ill) consists

of a single leaf and a three-inch piece of stem, but it still shows the char-

acteristic stipular scars, pubescence, and glands of P. glabrescens.

A comparable and equally confusing situation involves Piper quentinii,

which was published without description in 1937 but with a collection

"Stehle 1337" selected as the type. The valid description, published in

Latin in 1940, is attributed to Trelease, and the type is indicated as

R. P. Quentin & H. Stehle 1337. The holotype at Illinois is designated

in Trelease's handwriting as Father Quentin "1737." Also in 1940 (Fl.

Descr. Antill. Fr. 2(1) : 87. 1940), Stehle cited "Quentin & Stehle 1237."

Neither of the type collections (ill, ny) agrees with the illustration pub-
lished by Stehle (Fl. Descr. Antill. Fr. 2(1): 86. 1940) and both are

sterile, consisting of very poorly preserved leaves. However, they can
be referred to Piper glabrescens without question.

In their treatment of the Piperaceae of Northern South America (p.

215. /. 178. 1950) Trelease and Yuncker appear to have placed, for the

first time, Piper macrophyllum H.B.K. and P. treleasanum Brit. & Wils. in

the synonymy of P. glabrescens (Miq.) C. DC. However, they recognized
also variety venezuelense on the basis of its pubescence. Yuncker anno-
tated several collections from St. Vincent as this variety, yet the pubes-
cence characteristic is to be found in many specimens cited by them
under the species.

Distribution: Guadeloupe, Dominica, Martinique, St. Lucia, St. Vin-

Piper hahnii C. DC. Linnaea 37: 354. 1871-3.

Piper hahnii was published by C. de Candolle on the basis of a single

specimen, Hahn 263, in the De Candolle herbarium (g-dc). The species

was not included in De Candolle's treatment of the Antillean Piperaceae
published in Urban 's Symbolae Antillanae (3: 159-274. 1902). Stehle,

however, accepted the species in his treatment of the Piperaceae (FL
Descr. Antill. Fr. 2(1): 84. 1940) and commented in a footnote: "The
name of Hahnii DC. is in the handwriting of C. de Candolle on two sheets
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in his herbarium in Geneva, collected by L. Hahn, in Martinique in 1867.

The two specimens bear the same number 262 (sic), on one of them is in-

scribed 'Piper Hahnii C. DC. 1896/ and on the other 'Piper Hahnii C.

DC. = Piper aequale Vahl, C. DC. 1907.' In his study of the Pipera-

ceae of the Antilles, in Urb. Symb. Antill. 3: 1902, the species is not

given as a valid binomial or as an invalid synonym, and the number 262

of Hahn is not cited in the enumeration of Antillean specimens of Piper

aequale of Vahl or of its numerous varieties. In 'Piperacearum clavis

analytica,' a posthumous work of C. de Candolle published in 1923, in

Candollea 1: 65-415, Index Generis Piper p. 251, P. Hahnii C. DC. is

cited (in Roman characters) as a species he maintains. Thus, with Prof.

Wm. Trelease we think that the species is valid and has affinities to Piper

aequale."

A request for a photograph of the type specimen of P. hahnii in Geneva

produced a photograph of the collection Hahn 263 made in Martinique,

which bears the annotation P. broadwayi C. DC. No photographs of the

collection Hahn 262 were supplied.

De Candolle's original description of P. hahnii is similar to that Vahl

published for Piper aequale. The type specimen cited and represented by

Hahn 263 is clearly a different species.

Stehle has distinguished P. hahnii from P. aequale in his key by the

leaf base characters of rounded or subcordate for the former, and base

acute or narrowed for the latter. The additional specimens cited by

Stehle and Trelease are all to be referred to P. aequale.

The disposition of Piper hahnii, therefore, is to refer the description

to the synonymy of Piper aequale Vahl and the holotype to Piper dussii

C. DC.

Piper hispidum Sw. Prodr. 15. 1788.

Piper scabrum Sw. Fl. Ind. Occ. 1: 59. 1797, not Lam. 1791.

Piper hirsutum Sw. Ibid. 60. (illegit.).

Piper hispidum var. plurinerve C. DC. Urb. Symb. Antill. 3: 188. 1902. Type:

St. Vincent, syntypes.

Piper malanganum Trel. in Stehle, Bull. Soc. Bot. Fr. 83: 627. 1937 (nomen

nudum); Candollea 8: 75. 1940. Type: Guadeloupe, Stehle 338.

Piper dussii forma du^mmierianum- Trel. in Stehle, Bull. Soc. Bot. Fr. 84:

411. 1937 {nomen nudum); Fl. Descr. Antill. Fr. 2(1): 112. 1940. Type:

Guadeloupe, H. & M. Stehle 1292.

Until the recent work of Burger (Fieldiana Bot. 35: 142, 175. 1971),

Piper hispidum Sw. and Piper scabrum Sw. (not Lam.) were considered

synonymous. Adams (Fl. Jamaica 212. 1972) continues such a treat-

ment. Burger, however, found a distinguishing characteristic in the shoot

apex, recognized Piper hispidum Sw., and accepted the name Piper sancti-

jelicis Trel. for Piper scabrum Sw. I have had great difficulty in applying

the ligule characteristic Burger described to the vast majority of speci-

mens from the Antilles, and even to those from Costa Rica that Burger

annotated. Burger stated
uPiper hispidum and its allies are taxonomically
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the most difficult group of pipers in Costa Rica" and "Piper hispidum

should be considered as no more than a first approximation in treating

a very difficult group of plants." Regarding Piper sancti-jelicis Trel.,

Burger stated: "The rigidity of botanical nomenclature does not permit

the use of Swartz's P. scabrum; I am sure that there must be another

name earlier than that of Trelease." Burger did not cite Piper hirsutum

Sw., and, therefore, did not indicate whether he saw the type of this older

name. I can suggest further that Piper dussii and the synonyms given

under that species must also be considered by some future worker who
examines the "Piper hispidum complex" on a broader geographic scale.

I am acceptiim Piper hispidum for a relatively few collections from the

Lesser Antilles in which the leaves are scabrous above from stiff, ascend-

ing hairs generally parallel to the leaf surface and arising from enlarged

leaf bases. The hairs are not persistent, but their swollen bases form the

"scabrous" condition of the upper leaf surface. This material also is

much more pubescent on the stem than is the material which has been

accepted as P. dussii. Piper dussii tends to have larger leaves than P. his-

pidum in this treatment. It has been recognized that young plants of

Piper dussii have much larger and broader leaves than do the mature
plants. Comparable specimens are not available or assigned to Piper his-

pidum. The present treatment is not completely satisfactory, and much
pan-Caribbean collection and study is needed to clarify not only this

species complex but all of the Piperaceae.

Piper malanganum was published with the citation of two collections,

Stehle 338 as the type and Questel 1376. I have seen the type but not

the Questel collection. The specimen is poorly prepared and consists of

aged and much riddled leaves. The species as represented by the type
specimen is not distinct. It appears to be best assigned to the synonymy
of Piper hispidum.

Distribution: St. Kitts, Guadeloupe, Martinique, St. Vincent.

Piper nigrum L. Sp. PI. 1: 28. 1753.

This species was introduced and cultivated at Camp Jacob on Guade-
loupe, according to data on a specimen, Duss 2832, collected in 1893. The
most recent collection is from the Botanical Garden in Roseau, Dominica,
made in 1958 (Proctor 17525). These are the only records I have seen
from the Lesser Antilles.

Piper reticulatum L. Sp. PI. 1: 29. 1753. Type: Martinique.

Piper duchassaingii C. DC. Prodr. 16(1): 251. 1869. Type: Guadeloupe,
Duchassaing.

Discipiper reticulatum (L.) Trel. & Stehle, Candollea 10: 283. 1946.

Enckea smilacifolia Griseb. Fl. Brit. W. I. 169. 1860.
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(Prodr. 16(1): 295. 1869) limited the species to the Plumier reference

(PI. Amer. 57. t. 75. 1693) for a plant from Martinique.

Trelease and Stehle defined the genus Discipiper with Piper reticulatum

and Piper nicoyanum as the basionyms of the only two species. The
presence of a disc at the base of the style persisting in the mature fruit

was regarded as the distinguishing characteristic. Yuncker did not ac-

cept the genus in his treatment of the family in the Netherlands Antilles

(Fl. Neth. Antill. 2: 73. 1966) and recognized Piper reticulatum. Burger

(Fieldiana Bot. 35: 99, 172. 1971) did not cite the generic name Disci-

piper but recognized Piper reticulatum and cited Piper nicoyanum DC.
in the synonymy of Piper amalago. He noted the "disc-like area around

the stigmas" in the fruit of P. reticulatum, but he did not comment on its

Distribution: St. Eustatius, St. Kitts, Antigua, Montserrat, Guade-

loupe, Dominica, Martinique, Marie Galante, St. Vincent.

Piper retrofractum Vahl, Enum. 1: 314. 1804.

This climbing heterophyllous species is represented in the Lesser An-

tilles by specimens collected by H. & M. Stehle {3251, 3572), from a plant

cultivated in the Jardin d'Essais of Tivoli, Martinique, in 1939.

Piper sanctum (Miq.) Schlecht. ex C. DC. Prodr. 16(1): 330. 1869.

Artanthe? sancta Miq. Linnaea 18: 714. 1844. Type: Mexico, Schiede 105.

Piper papantlense C. DC. Prodr. 16(1): 338. 1869. Type: Mexico, Fischer

74.

Piper papantlense C. DC. was attributed to the Lesser Antilles by De
Candolle (Urb. Symb. Antill. 3: 212. 1902) on the basis of a specimen of

a cultivated plant sent from Dominica to Kew by Imray. Three speci-

mens are in the Kew herbarium, two having the annotation "Rec'd from

Mr. Imray in 1877," but these were collected from the Kew Gardens on

May 30, 1892. The third is a later collection dated April 1898. Mr. Peter

Green of Kew kindly supplied the following information. "I have looked

up Kew entry No. 284-77 and find that this consignment was, in fact,

sent by Imray from Dominica and was received here on the 16 June

1877. It came in a Wardian case and from this I presume that the Piper

was received as a living plant. It was not listed on arrival in the entry

book with the other half dozen or so miscellaneous plants but the name

was added subsequently. However, there is no reason to doubt that it

was other than part of this consignment and there is a note in 1892 say-

ing, 'Please send fruit when ripe'." No subsequent material from speci-

mens growing in Dominica has been seen. Two of the sheets (k) are

labeled respectively "Piper papantlense C. DC." and "Piper aff. P. papant-

lense." The specimens are comparable to recent material from Mexico

annotated by Gomez-Pompa, who assigned the name P. papantlense to

the synonymy of Piper sanctum (Edic. Inst. Mex. Rec. Nat. Renov. Mex-

ico 147. 1966).
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Piper tuberculatum Jacq. Icon. PI. Rar. 2(2) : pi. 211. 1786.

The collection Duss 2831 (ny) bears a label indicating this species was

introduced and cultivated in several gardens at Basse Terre, Guadeloupe,

in 1894. Stehle (Fl. Descr. Antill. Fr. 2(1): 99. 1940) attributed this

plant to ''habitation La Jacinthe, jardin de Maze." No modern collec-

tions have been seen.

Piper unguiculatum Ruiz & Pavon, Fl. Peruv. Chil. 1 : 34. pi. 57. j.b.

1798.

Piper glaucescens Jacq. Eclog. 112. pi. 76. 1811.

The collection Duss 4090 made in the botanical garden of Basse Terre,

Guadeloupe, in 1902, was identified by C. de Candolle as Piper unguicula-

tum. An earlier collection from the same garden, Duss 2833a, was original-

ly identified as "Piper recurvatum L.," apparently an unpublished name,

and later annotated as P. unguiculatum by Trelease.

Specimens of this species have not been located in any herbarium.

Trelease, in his treatment of the genus Piper for the Flora of Peru (Publ.

Field Mus. Nat. Hist., Bot. 13: 248. 1936), cited the Ruiz and Pavon
type and noted "Introduced into cultivation at Madrid by Ruiz & Pavon,

and at present known only as cultivated in botanical gardens."

Sarcorhachis Trelease, Contr. U.S. Natl. Herb. 26: 16. 1927

Type species -.Piper incurvum Sieber ex Schult.

Sarcorhachis incurva (Sieber ex Schult.) Trel. Contr. U.S. Natl. Herb.
26: 16. 1927.

Piper incurvum Sieber ex Schultes, L. Mant. Syst. Veg. 1: 238. 1822. Type:
Guadeloupe, Sieber 254.

Piper guadeloupense C. DC. in Briq. Ann. Jard. Bot. Geneve 2: 264. 1898.

Syntypes from Guadeloupe, Dominica, Guiana.

Sarcorhachis incurva var. stchlei Trel. ex Stehle, Bull. Soc. Bot. Fr. 83: 627.

1936 {nomen nudum); Fl. Descr. Antill. Fr. 2(1): 67. pi. 2. 1940. Type:
Guadeloupe, syntypes.

Sarcorhachis incurva var. treleasii Stehle, Ibid. Type: Guadeloupe, H. & M.
Stehle, 1677.

Sarcorhachis incurva var. typica Trel. in Stehle, Ibid. 66. Type:
Hahn 1303.

Artanthe martinicae Miq. Syst. Pip. 413. 1843. Type: Martinique, Sieber 254.

The original generic description published by Trelease has been emended
by Steyermark (Pittieria 3: 29-37. 1971) to acknowledge that the axillary

spikes may be solitary or two and that the stigmas are four or five.

Steyermark also concluded that the varieties described by Trelease and
Stehle cannot be distinguished from the typical material.

The basionym is credited either to Sieber ex Schultes or Sieber ex DC.
(Prodr. 16(1): 294. 1869). In fact both are original descriptions, as is
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that of Artanthe martinicae Miquel; all are based on the same collection,

Sieber 254. Stehle selected a different collection for the holotype of his

var. typica, Hahn 1303, one of the syntypes cited in De Candolle's de-

scription of Piper guadeloupense.

FINDING LIST

The following list includes those names commonly

: equivalents accepted in this paper. The accepted species i

itations in their proper alphabetical sequence. Names i

i boldface

fimbriata = t

fumeana = urocarpa

var. genuina = urocarpa

boldinghit = myrtifolia glabella (Sw.) A
bracteiftora = hirtella var. eustatiatu

var. stigmatifera = hirtella var. nervulosc

broadwayi = myrtifolia glandidirostrea

caespitiformans = trifolia var. stehleae

caespitiformis - trifolia grisebachii p.p.

caulibarbis = j

hederacea = urocarpa

herminieri = hirtella

var. stigmatifera = h

var. acutifolia = magnoliifolia hernandiifolia (Vahl) A

var. kerveganti = magnoliifolia hirtella Miq.

var. matoubana = magnoliifolia hispidula (Sw.) Dietr. c

var. stehleae = magnoliifolia honelmon
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subbracteiflora = hirtella

subvillosa = hirtella

forma candolleana - hii

forma dumauseana = hi

tenella (Sw.) A. Dietr.

var. epiphytica = tenelh

thionvitteana = i

trifolia (L.) A. Dietr.

forma obovalifolia =
forma suborbiculata -

truncigaudens C. DC.
urocarpa Fisch & Mey.
vanhuerckii

Praeshgiatrix -

:rra = magnol
questeliana Stehle & Trel

(L.)H.B.K
nularifolia =

var. pilosior = rotund

rupertiana = myrtifolia
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forma magnijolium = dilatatum malanganum = hispidum

forma medium = dilatatum martinicense = aduncum

forma naris-jractae - dilatatum var. montis-pilati adu

var. broadwayi = dilatatum nottirbanum = glabrcscens

var. vincentianum = di

dominicanum — aequale

duchassaingii = reticulatum

dussii C. DC.
forma branquecannm = c

forma dogueanum duss

forma dugommierianum --

hispidum

forma quentinianum = dussii sanctum (Miq.) Schlecht.

i scabridum = dussii scabrum Lam. = aduncum
= hispidum scabrum Sw. = hispidum

shajeri = dilatatum

i (description) q.v. = aequale

hahnii (holotype) = dussii

hebecarpum = aduncum
hirsutum hispidum

Pothomorphe
dussii = Lepianthes pe

peltata = Lepianthes p

Sarcorhachis

incurva (Sieber ex Schultes) Trel.

var. stehlei = incurva

var. treleasii — incurva

mac-intoshii - amalago var# typica = incurva

macrophyllum Sw. = arborescens

macrophyllum H.B.K. = glabrescens Schilleria ulmifolia = Piper dilatatum

Arnold Arboretum
Harvard University

Cambridge, Massachusetts 02138
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P. N. Mehra and T. S. Sareen

The family Betulaceae includes six genera and over 100 species dis-

tributed chiefly in the Northern Hemisphere. It contributes significantly

to the forest economy of various countries of the world. Its most im-

portant genus from the point of view of lumber is Betula. Species of

Alnus are exploited locally. Oil of birch is extracted from twigs of Betula

lenta. Corylus aveUana is the source of European hazelnuts. Four genera

with nine species are met in the Himalayas. Of these Betula cylindro-

stachys and Corylus jerox are restricted to the Eastern Himalayas.

Constituting the family Salicaceae are only two genera, Populus and
Salix with 40 and 100 species respectively. Ranging between trees and
shrubs (dioecious, rare individuals monoecious), they have almost world-

wide representation, prevailingly in north temperate regions. The Indian

members, roughly 30, are Himalayan with rare exceptions. Salix alone

includes no less than 25 indigenous species. They are mostly water lov-

ing and fast growing. A few of the willows serve for protection of river

banks. Economic importance is attached to this group for ornamentals, in

the manufacture of furniture, baskets, and bats, and for tannin, and
balsam. Six species of this genus have been investigated.

Material and Methods

The material was obtained mostly from trees in nature in the Western
Himalayas. Chromosome numbers were determined from squash prepara-
tions of anthers fixed in Carnoy's fluid, and also from young leaves in

one species, Carpinus viminea. Leaf-tips were pretreated with 0.003M so-

lution of 8-hydroxyquinoline. Squashes of pollen mother cells and leaf-

tips were accomplished in acetocarmine and acetolacmoid respectively. All

figures are at a uniform magnification of X 1360. The voucher speci-

mens have been deposited in the Panjab University Herbarium (India).

Results and I

Cytological data of 12 species are summarized i

observed to be normal in all but two species. All

by small chromosomes.

Betulaceae:

Betula alnoides yields good timber for plywood and cabinet work. The
chromosome number n = 14 (Figure 1) is documented for the first
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time. B. utilis is a high altitude species ascending to tree line in the
Western Himalayas and is seldom found below 3,000 meters. Its wood is

much used in the inner ranges for building purposes. Studies on trees from
different places consistently revealed n = 28 (Figure 10). Woodworth
(1930) reported n = 14 for var. prattii. Thus, diploid and tetraploid
races based on x = 14 are evident within the species.

Alnus nepalensis is a commercial timber of limited utility in house
construction. The count of n = 28 (Figure 2) is the first cytological

report for this species. Alnus was earlier presumed to be based on x = 14,

but Chiba's (1966) observations of In = 21 in triploid Alnus hybrids
are suggestive of x = 7 as the base number for the genus.

Corylus colurna, In = 28, was investigated from Mussoorie and Simla
during two consecutive years. All the individuals examined exhibited

anomalous meiosis. Three quadrivalents and eight bivalents were noticed

at metaphase-I (Figure 11). About 80% of the pollen grains were well

filled and stainable. The quadrivalents probably indicate a basic number
lower than 14. It may well be x = 7. Woodworth (1929) found two
bivalents commonly fused in this species, and also reported that through-

out the genus Corylus pairing of 1, 2, or 3 bivalents often made the gametic

number appear less than 14. Kasapligil (1968) determined n = 7-10,

2n = 18, 22 in the same species.

Carpinus is a diploid genus based on x = 8. Johnsson's (1942) report

of intraspecific polyploidy in C. betulus {In = 16, 64) is the only de-

parture. Both C. viminea (Figure 3) and C. jaginea (Figure 5), each

with haploid chromosome number n = 8, are reported on for the first

time. In C. viminea the somatic metaphase showed 16 chromosomes with

median and sub-median centromeres (Figure 4). One pair of chromo-

somes was somewhat larger than the rest in the complement.

Salicaceae:

Six species of Salix have been studied here. 5. acmophylla with n = 19

(Figure 9) has not been cytologically worked out before. A new cytotype

was discovered in S. tetrasperma (n = 38) and S. daphnoides {In = 152).

Previous reports in S. elegans {n = 19), S. alba (n = 38) and S. baby-

lonica {n = 38) have been confirmed.

Salix tetrasperma is the only timber tree of Salix in India which has

a wide distributional range. It is known to be polymorphic with several

varieties (cf. Hooker, 1885). The population at Pinjore, near Chandi-

garh, revealed 38 bivalents and two nucleoli at diakinesis (Figure 6).

Sobti and Singh (1961) reported the haploid chromosome number n = 19

from Jammu. Obviously, diploid and tetraploid races of the species exist

in India.

5. daphnoides shows intraspecific polyploidy. Previous chromosome

records stand at diploid and triploid levels on * = 19 (see Table 1).

The taxon reported on here is octaploid with In = 152. It showed

meiotic irregularities resulting in 20% pollen sterility. The types of pair-

ing configurations observed at metaphase-I were lvni -f- lv + 5iv + lui



Betulaceae
*Betula alnoides Buch.-Ham. Nainital, 1,950 m.

fB. utilis D. Don Almora:

Dwali, 3,000 m.
*Alnus nepalensis D. Don Nainital:

Bhowali, 1,600 m.
Corylus colurna L. Mussoorie

:

Depot round, 2,200 i

Simla, 2,000 m.

*Carpinus viminea Wall, ex Lindl. Nainital, 1,950 m.

*C. faginea Lindl. Nainital:

Colona, 1,500 m.

Salicaceae

fSalix tetrasperma Roxb.

Pinjore, 350 m.

fS. daphnoides Vill. Simla:

I
= 3S

152

i= 19: Sobti& Singh, 1961.

i = 19 or In = 38: Black-

burn & Harrison, 1924;

ffikansson, 1944;

Marklund vide Love &
Love, 1961.

n = 57: Wilkinson, 1944,

1954.

*S. acmophylla Boiss.

S. elegans Wall.

Nainital:

Nakuchiatal, 1,200 m
Nainital:

Cheena peak, 2,550 n

Nainital: 1,950 m.

: = 19: Mehra& Singh,

i
= 38or2» = 76: Black-

burn & Harrison, 1924;

Wilkinson, 1941: Hakan-

son, 1955; Marklund

! e&Love, 1961.

i
= 38 or In = 76:

Nakajima, 1942; Bowden,

L945; Almeida, 1946;

Suda, 1960, 1963.
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Figures I—11. 1-9, drawings of the chromosome complement
photomicrographs of the chromosome complements. 1, Betula c

n = 14; 2, Alnus nefialensis, M-I-A-I, n = 28; 3 and 4, Carpm
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+ 58n (Figure 7) and 2 YI + lv + 4IV + 3m + 54„ + 2 l (Figure

Cytological observations have been made on twelve species including

three commercial timbers. For five species the first chromosome counts

are furnished. New cytotypes are here reported in three species which

show intraspecific euploidy. These are Betula utilis (n = 14, 28), Salix

tetrasperma (n = 19, 38), and 5. daphnoides {In = 38, 57, 152). Two
species, Corylus colurna and Salix daphnoides, exhibited abnormal meiotic

behavior affecting pollen fertility.
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A good library is an integral part of a major arboretum, and a dedicated

librarian is an asset upon which an entire organization may depend. La-

zella Schwarten was a botanist's librarian whose willingness to help the

staff and professional visitors was her contribution to the success of many

people. Hers was a major supportive role for twenty-three years in the

work of the Arnold Arboretum, and concurrently for thirteen years at

the Gray Herbarium at Harvard. Before and throughout this period she

made a bibliographic contribution to systematic botany as a whole.

Lazella Schwarten was born in New York City on December 8, 1900.

Her grade school years i After her family returned

to the United States in 1910, she attended high school at Hunter Col-

lege (1914-1918). Lazella married early but her husband died suddenly,

leaving her to raise their son and daughter, then twelve and eleven years

old. Her efforts on their behalf were admired by those who knew her in

this period of the Depression years. Their accomplishments in later years

were a source of pride to her.

Mrs. Schwarten was employed as a typist at the New York Botanical

Garden in 1931, but after she took a library course at Columbia University

and enrolled in the Science Course for Gardeners at the Botanical Garden,

she was appointed a Library Assistant at the Garden in 1936. It was in

this period that she began the bibliographic projects for the Torrey

Botanical Club and the American Society of Plant Taxonomists which she

was to continue loyally and without too much recognition until her re-

ir

in

6

1944, during the administration of Dr. E. D. Merrill as Director

of the Arnold Arboretum, Lazella Schwarten was invited to accept an ap-

pointment as Librarian of the Arboretum. Here an active staff was con-

cerned with bibliographic programs, as exemplified by the research of

Merrill, Rehder, A. C. Smith, Kobuski, and Croizat. Lazella learned the

library well and it expanded and improved under her leadership.

In 1954 the library of the Arnold Arboretum was divided; the horticul-
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ture section remained in Jamaica Plain, and that of floristic and systematic

botany was moved to the Harvard University Herbaria Building in Cam-

bridge to be integrated with the library of the Gray Herbarium into one

superb library. Mrs. Schwarten again proved her capabilities in the or-

ganization of this material, adapting two different and historic systems

into a single working library. The library supporting horticultural activi-

ties in Jamaica Plain was reorganized simultaneously, incorporating the

Arnold Arboretum books on forestry which had been on deposit at the

Harvard Forest, in Petersham, Massachusetts. All of this was accomplished

with the least possible disruption of the scientific work of many of the

staff members.

Mrs. Schwarten retired reluctantly on July 1, 1967, after twenty-three

years of service at Harvard. For this occasion the staff had assembled

letters of testimony within the organization, and from botanists of other

institutions whom Mrs. Schwarten had helped during their visits. This

bound volume was apparently most appreciated for she acknowledged

every one of the letters and the tributes she had received. She left Cam-
bridge to live in a small house on the lovely grounds of the home of her

daughter and son-in-law in Readington, New Jersey. Here for a few years

she enjoyed gardening, her first chance after years of apartment dwelling

to put her acquaintance with horticultural books to work in cultivating

plants. Ill health eventually limited her activities, and she died on Janu-

ary 2, 1973. in Flemington, New Jersey.

I have indicated that service to others was her commitment. She gave

freely of her energies to any who needed her help. Impatient with in-

competence or laxity, she always did more than her share of the work of

the institution. She relaxed only in her small apartment, enjoying re-

corded symphonies, attending the Boston Symphony concerts on a regular

basis, and adding to her collection of old glass.

While at the New York Botanical Garden, Mrs. Schwarten was given

the unpaid role of Bibliographer for the Torrey Botanical Club in 1940.

She worked with Dr. Harold Rickett in preparing the Index to American
Botanical Literature which was published in the quarterly Bulletin of

the Torrey Botanical Club and reprinted in card-form for distribution to

several dozen institutions. Although she was supposed to have some co-

workers, I know from experience that Lazella, in her own style, carried

the burden of compiling the titles, reading proof, and handling most of

the correspondence. She brought much of this responsibility to Massa-
chusetts and continued working on the project until her retirement.

During the formative years of the now flourishing American Society of

Plant Taxonomists, Mrs. Schwarten worked closely with the late Dr. Wen-
dell Camp in editing not only the issues of the Taxonomic Index, but in

doing her best to temper his comments and reviews. From the early

mimeographed issues she served as collaborator and Associate Editor

through twenty volumes. When this publication included selected items

from the Index to Ameru iture, it was Mrs. Schwarten

who prepared the copy.
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The annual reports of the directors of the Arnold Arboretum have always

included a list of the publications of the staff and students. Mrs. Schwar-

ten supplied this material, and no director needed to ask her for copy.

She knew the manuscript deadlines and her material was ready. She

prepared the bibliographies of such botanists as Merrill Bailey, Fernald,

Palmer, Faull, Kobuski, and Johnston which accompanied their obitu-

aries in several publications. Her credit lines were all too brief.

With Harold Rickett she began a compilation of a standard list of ab-

breviations of botanical titles. This was published in 1947 in the Bulletin

of the Torrey Botanical Club. An appendix to this work was compiled and

issued in 1961, and together these lists served as the reference for proper

uniform and convenient citation of botanical periodicals for many years.

Without a background of formal college education, Lazella Schwarten

became a professional by her own hard work. She was proud of her

recognition as a Professional Librarian by a Certificate of Librarianship

issued to her by the Commonwealth of Massachusetts in 1950. Hers was

a lifetime of unselfish, special contribution to others.
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CHROMOSOME NUMBERS OF TREE SPECIES OF

A LOWLAND TROPICAL COMMUNITY

K. S. Bawa

Chromosomal cytology has played a significant role in elucidating

cytogenetic relationships among higher plants of the North Temperate

Zone. However, for plants of the tropics, especially trees, even the chromo-

some numbers are not known for most species. Cytological data are par-

ticularly scarce for trees of the neotropics since almost all available data

are from Asiatic or African species (see for example. Mangenot & Mange-

not. 1962; Mehra & Bawa, 1969; Styles & Vosa, 1971; Hans. 1972).

This paper reports chromosome numbers of tree species of a lowland

tropical semideciduous forest in Costa Rica. A total of 66 species in 56

genera from M families were investigated; chn

species and 1 6 genera were made for the first I

MATERIAL AND METHODS

Material for chromosomal studies was collected from Hacienda Ciruelas,

5 km. northwest of Bagaces and Hacienda La Pacifica, 5 km. northwest

of Caiias in Guanacaste Province, Costa Rica. The vegetation of these

sites has been described in detail by Holdridge et al. (1971) and Dauben-

mire (1972), and need not be elaborated upon here.

Floral buds were fixed in acetic alcohol (1:3), and after 24 to 28 hours

transferred to 70 per cent alcohol. The buds were then stored at 0° C until

the time of cytological examination. Standard cytological techniques

(Sharma & Sharma, 1965) were employed for the study of chromosomes.

In most species observations were made of material from two or three

individuals.

Voucher specimens have been deposited in the Herbarium, Missouri

Botanical Garden, St. Louis, Missouri, U.S.A. (mo).

RESULTS AND INTERPRETATION

The results are summarized in Table 1 in which are listed chromosome
numbers together with ploidy level and previous cytological reports, if

any, for all investigated taxa.

A detailed interpretation of chromosome numbers in each family must
await accumulation of more data; however, numbers of a few taxa merit

some comments which are presented below:
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Piscidia carthagenensh differs from n = 10 and n = 11 reported for those

species, respectively, by Atchison (1951).

Mai.imgiiiaceae

The current finding of n = 12 for Byrsonima crassijolia from several

different localities is at variance with In = 20 reported for this species

by Nanda (1962). The same is true for Malpighia glabra in which the

gametic number was observed to be n = 10 in contrast to In = 40 re-

ported by Pal (1964).

Kyhos (1966) has found In = 12 in Galphimia glauca. It is, therefore,

likely that x = 12, reported in several taxa of Malpighiaceae, is of polyploid

BOMBACACEAE
The family is characterized by the presence of high chromosome num-

bers. With the exception of Durio zibethinus (n = 28) all other taxa

have n = 36 or more. The present report of n = 45 for Ochroma pyrami-

dale differs from n = 36, 39, and 44 reported for this species under the

name of O. lagopus by Baker and Baker (1968). In addition, Bombacopsis

quinata was observed to have n = 46, but Baker and Baker (I.e.) recorded

n = 36 for this species. The infraspecific variation in chromosome num-

bers also exists in several other taxa of the family. The variation in

chromosome numbers could be, a) due to errors in the counting of chromo-

somes which could result from incomplete separation of a large number

of chromosomes at metaphase or, b) due to the presence of accessory

chromosomes. The first possibility is minimized by the fact that counts

by Baker and Baker and those reported here are based on observations

of many cells from several individuals. The second possibility has been

discussed by Baker and Baker, but the presence of accessory chromosomes

remains to be established. The present data do not indicate the occurrence

of accessory chromosomes because the same number of bivalents was

observed in each cell. Clearly, more intensive cytological work on the

family is needed to establish the true nature of chromosomal variability.

The basic number in the family is probably x = 9, and the whole as-

semblage appears to be an ancient polyploid series.

BORAGINACEAE

The genus Cordia shows remarkable variation in chromosome numbers

at the interspecific level; such variation is uncommon in tropical woody

genera. According to Britton (1951), the base number of the genus is

x = 8 because two species from India are reported to have In = 16.

The present report of n = 15 for C. alliodora from several individuals

contrasts sharply with 2n = 12 found by Britton (1951) in this species.

I have no doubt about the correct identification of my voucher specimens,

but I have been unable to check Britton's material. Since C. alliodora is

a species of major importance to forestry in Central America, more in-

tensive investigations are needed to detect the pattern of intraspecific

variability in chromosome numbers, if it exists.
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DISCUSSION

A common feature that must tiers share is the high basic number: in

48 out of 56 genera the basic chromosome number is x = 11 or more.

The same is true for tropical woody genera investigated from Africa and

Asia (Mangenot & Manuenot. I "62. Mehra & Hawa, 1969). To the ex-

tent that the recombination index is a function of chromosome number,

the high chromosome number must lead to an increase in the number of re-

combinants among the gametes of an individual (Lewis & John, 1963). The

obligatory outcrossing mechanisms that characterize a majority of trees

mentioned in this report (Hawa, 1973) further increase the number of

recombinants but now among the zygotes. Thus both the meiotic system

and the breeding system in tropical trees supplement each other in in-

creasing the array of genotypes that result from a given reproductive

cycle. It is beyond the scope of this paper to deal with the significance

of the vast recombination potential of the genetic systems that appear to

characterize most tropical trees investigated so far, but it needs to be em-

phasized that most tropical tree species are not characterized by the pres-

ence of a genetic system that conserves variation as is often assumed (see

for example Catinot. 1972, Fedorov, 1966).

It is not only the tropical woody genera that have high basic numbers;

genera in some herbaceous families of the tropics such as Bromeliaceae,

Commelinaceae, and Orchidaceae also have basic numbers that exceed

x = 11 (cf. Stebbins, 1971). However, in those families that contain

both herbaceous and woody taxa as, for example, the Leguminosae which

are cytologically well known, the former have a lower basic number than

the latter (Atchison, 1951; Solbrig, 1972). Grant (1963) has also pointed

out a similar difference in the basic numbers of herbaceous and woody
taxa of flowering plants in general.

According to Ehrendorfer ct al. ( 1968), the numbers higher than x = 11

in woody angiosperms are probably of polyploid origin. If this assumption
is correct, polyploids among the Costa Rican tree species amount to 70

per cent. However, if all chromosome numbers are considered as diploid

unless they are multiples of lower numbers found in related genera, the

frequency of polyploids is reduced to about 50 per cent. The true per-

centage of polyploids probably lies between these two extremes. Since

one third to one half of all angiosperms are presumed to be polyploid

(Hanelt, 1966; Love & Love, 1967; Grant, 1971; Stebbins, 1971; de

Wet, 1971), the frequency of polyploidy among tropical trees is higher

than in flowering plants as a whole.

Although the frequency of polyploids among tropical woody taxa is

high, polyploid series within genera are not common (Stebbins, 1971).

As shown in Table II most genera found in the semideciduous forest have
evolved at either the diploid or at the polyploid level: genera which con-

tain diploid species have few or no polyploids and those which contain

polyploid species have few or no diploids. Furthermore, in the latter



Fagaceae

**Quercus oleoides

Cham. & Schlci ht.

Cecropia peltata L.

Proteaceae

*Ronpala c<omplicata HBK.

Olacaceae
*Ximema a mericana L.

Polygon aceae
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diploid

diploid

tetraploid

28: Krausc. 1981
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Atchison, 1951 -

k

?

Piscidia carthagenensis
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Donn. Smith

**Pterocarpus rohrii Vahl

SlMAROUBACEAE

*Simarouba glauca DC.

*Bursera simarouba (L.) Sarg.
"^ to***™ (Jacq.)

Tr. & Planch.

tiipluii]

Mi;j!i.iii

diploid

tetraploid

diploid

EUPHORBIACEAE
*Bernardia nicara^uensis

Standi. & L. O. Williams
Garcia nutans Rohr

diploid?

2n = 36: Miller & Web

2w = 36: Miege, 1962

In = 12: Sim:
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HlPPOCRATEACEAE
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Sapindaceae

*Allophylus occidentals

(Swartz) Radlk.

*Cupania americana L.
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16

tetraploid

Elaeocarpaceae

*Muntingia calabura L.
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14

tetraploid

TlLIACEAE

*Apeiba tibowbou AuM.
Luehea Candida

(Moc. & Sesse) Mart. & Zucc.
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1

a/., 1969

Bombaeop
(Jacq.) Dugand

Ochroma pyramidale
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decaploid?

decaploid?

2m = 72: Baker & Baker, 1968

**Pseudobombux .wptenatum

(Jacq.) Dugand

Guazuma tomentosa HBK.
**SUradia apetala (Jacq.)

Karst.

*Ouratea wri

**Manilkara zapota (L.)

P. van Royen

Cronquist var. tempisque

(Pittier) Cronquist

diploid

tetraploid

In = 16: Youngman, 193

>

,

diploid

tetraploid

tetraploid 2n = 36: Faure, 1968
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*Stemmadenia donnell-smithii

(Rose) Woodson

BORAGINACEAE
* Hourreria quirosii Standi.

Cordia alliodora ( Ruiz &
Pav.) Cham.

**C. collococca Sond.

**C. dentata Poir.

**C. panamensis Riley

**C. wmwa (Mill.) Johnston

BrGNONIACEAE
Tabebuia rosea (Bertol.)

DC.
T. palmeri Rose

ht'.xaploid

tetraploid

tetraploid

: Singh, 1954;

Tapadar & Sen.

Nanda, 1962

In = 40: Venkatasubl

2n = 40: Pathak et al
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Lonchocarpus

Pterocarpus

Trichilia

Cedrela

Malpighia

Margaritaria

Sterculia

Oitratea

Diospyros

Phonerid

Cordia

Tabebuia

Psychotria

group of genera, within a genus most species usually have the same ploidy

level.

Polyploid series within species are also not common, but rarely have

tropical tree species been subjected to the sort of intensive studies that

are necessary to reveal intraspecific variability in chromosome numbers;

in most species investigated to date, chromosome counts have been based

on the study of few individuals. Among species mentioned in this report,

Cordia alliodora, Ochroma pyramidale, Bombacopsis quinata and Pseudo-

bombax septenatum appear to have polyploid series (Table I). The rea-

sons for the low frequency of polyploid series have been pointed out by

Stebbins (1971), and need not be elaborated upon here.

This paper reports chromosome numbers of tree species of i

tropical semideciduous forest in Costa Rica. A total of 66 <
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56 genera from 32 families were investigated, chromosome counts for 45

species and 16 genera were made for the first time. A common feature

of most species is the high basic number; in 48 out of 56 genera, the

basic number is x = 11 or more. Such numbers are probably of polyploid

derivation. However, although the frequency of polyploids among tropical

woody taxa is high, polyploid series within genera and species are rare.
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HOWARD. ENUMERATE) & SELECTARUM

THE ENUMERATIO AND SELECTARUM OF

NICOLAUS VON JACQUIN

Richard A. Howard

In his introductions to the facsimile editions of Jacquin's Enumeratio

Systematica Plant an, w. 1760 (Sertum Botanicum V. 1967) and Selectarum

Stirpium Americanarum Wistaria. 1763 (Hafner Publ. 1971), Frans

Stafleu has supplied biographical and bibliographical information on Nic-

olaus Jacquin, and on these two important early volumes which concern

the nomenclature of many common plants of the Caribbean area. Stafleu

emphasizes that the two volumes must be studied together, for the Enu-

meratio is to be regarded as a "Prodromus"' to the Selectarum in which

many of the species are given more ample descriptions and localities of

origin or are illustrated. All too often in modern botanical work the

place of publication of Jacquin's names is given as the Selectarum with

the date 1763, when the correct citation is the Enumeratio published in

1760. A survey of the two volumes, with emphasis on the taxa men-

tioned in the Enumeratio, reveals that many of the binomials are not in

use today either for accepted species, or as basionyms or synonyms. For

others. Jacquin illegitimately substituted a new name in the Selectarum

or reduced his own name to the synonymy of an earlier published name of

Linnaeus, Loefling, Guettard, or Miller.

In this paper I have attempted to give modern equivalents of all of the

names used in Jacquin's Enumeratio, including corrected citations when

necessary. Although many of the plants described are common in the

Caribbean area, only a very few names can be typified by association with

specimens collected by Jacquin. Some names can be typified by an illus-

tration in the Selectarum. Hopefully this listing will lead monographers

and curators to search for additional holotype specimens rather than to

designate neotypes as many are doing.

Jacquin was a student of medicine in Vienna in 1752. Stafleu relates

that during this period "Jacquin's botanical interests remained alive, cer-

tainly also because of the rich collections in the imperial gardens at Schoen-

brunn. Franz I of Austria, who took great interest in botany, and es-

pecially in his garden, became acquainted with Jacquin and considered

him the right man to send on a collecting trip to the West Indies. Jacquin

was to collect plants and animals for the Schoenbrunn garden and for the

Hof-Naturalien-Cabinet. The plants were to be mainly living plants. . .

."

The party of which Jacquin was a member arrived in Martinique on June

28, 1755, and during a four-year stay visited St. Vincent, Grenada, Curacao,

Aruba, Venezuela, and Colombia to the south, and Guadeloupe, St. Kitts,

St. Eustatius, St. Maarten, St. Barthelemy, "Domingo" (being Haiti and

the Dominican Republic) and Cuba, before leaving in January, 1759, for
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Austria via Spain. Jacquin reached Vienna again in July of 1759. Stafleu

reported "The consignments of living plants had been considerable; her-

barium material was scanty, but many drawings and descriptions had
been made on the spot." As the material grew at the Schoenbrunn gardens,

Jacquin made or had made additional sketches which were to be published.

The Enumeratio was published in 1760 in Leiden. The exact date can-

not be determined with certainty. Rothmaler, according to Stafleu, with-
out citing proof, fixes the date as 15 May 1760. Stafleu concluded that

this is a reasonable but arbitrary date which cannot be followed in the

absence of supporting information. He also quotes a letter, dated Aug. 17,

1760, from Gronovius to Linnaeus, indicating that Gronovius was expedit-
ing the work and was "expecting publication" at any time. One can
conclude from the nature of the Enumeratio that Jacquin was anxious
to report on the many plants he saw and to indicate the ones that were
new, possibly to bring credit to his sponsor and the Schoenbrunn gardens.
Hence, the concise Enumeratio was published and was followed by the
more elaborate treatment of the Selectarum.

Stafleu freely translated the Preface of the Selectarum and indicated
that Jacquin said in effect: "At every step we found plants described by
our predecessors, and others that were new .... I have therefore given
special attention to genera in which new or rare species deviate from the
commonly accepted concept. My descriptions are usually based on more
than one individual, in order to avoid regarding fortuitous details as
characteristics. All descriptions are based on living material and drawn
up with the greatest possible care." Many of the genera in Jacquin's
works, therefore, appear to be new contributions and many are indeed
quite different in circumscription from those of the same name published
earlier by others.

The primary difficulty of working with the Enumeratio is the brevity
of the specific descriptions which are occasionally only one word or a sym-
bol. When these taxa have been considered in the Selectarum, the descrip-
tions are ample; bibliographic references are often supplied; and many
are illustrated. Nevertheless, some problems of recognition will be settled
only by reference to a specimen, and very few have been located in the
years subsequent to Jacquin's publications. The history of the Jacquin
herbarium specimens has been given by Stafleu (Taxonomic Literature,
Reg. Veg. 52: 230. 1967; Enumeratio iii. facsimile ed. Introduction 1967)
More recently D'Arcy (Taxon 19(4): 554-560. 1970) has described his
quest for authentic material. In searching monographic literature for the
preparation of this listing, only a dozen references to types have been
found with the specimens, mostly described as fragments, in London (bm)
Vienna (w), and Budapest (bp).

Although Jacquin followed the binomial nomenclature of Linnaeus
and arranged his volumes in accordance with the sexual system, he was
not consistent in accepting Linnaeus's names. In the Enumeratio Jacquin
cited Species Plantarum and Systema Naturae of Linnaeus; Loefling's
Iter Hispanica, which should also be credited to Linnaeus; and Browne's
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Natural History of Jamaica. It is possible that Jacquin had with him on

his travels the Species Plantarum, and perhaps he had access to Browne's

work. Loefling's report, however, was published by Linnaeus in Decem-

ber of 1758 while Jacquin was in the West Indies, and the Systema was

published from May to June, 1759, while Jacquin was en route home. If

Jacquin truly made original sketches and possibly descriptions in the

field, it must have been a shock to him to receive Loefling's Iter Hispanica

and Linnaeus's Systema after his return and to find that many of the

plants he thought were new had been described only a few months earlier.

Perhaps for this reason Jacquin was not consistent in citing Linnaeus's

names for species for which both authors cited earlier references of

Browne or Catesby or others.

In the second edition of Species Plantarum, published in 1762, Linnaeus

referred by number to plates of Jacquin - s '.'> taru i published in 1763.

This was noted by Sargent (Garden and Forest 3: 260. 1890), who sus-

pected some error, but as Stafleu (Select, [facsimile] F13. 1971) noted,

many of the plates were sent to Linnaeus who expressed his opinion,

usually approval, before the entire work left the printer for distribution.

An excellent example of the possible difference of opinion of these two

men is the publication of Burseria by Jacquin and Bursera by Linnaeus.

Jacquin's failure to cite Linnaeus's work consistently in the Enumeratio

presents problems in nomenclature, and examples are found in Swietenia

mahagoni. Casearia nitida, and species of Angaria.

In 1759 Linnaeus (Syst. ed. 10. 940. 1759) published Cedrela Mahag.

and cited "Catesb. car. 2./.S1
.'" which is a description and illustration of the

Mahogony of the Bahamas. Clearly "Mahag." is an abbreviation, and

the ending Linnaeus wished to use is uncertain. In 1760 Jacquin (Enum.

20. 1760) published Swietenia mahagoni, also based on "Catesb. Car.

2. t. 81." A literal interpretation of Art. 63 of the International Code of

Botanical Nomenclature suggests that Swietenia mahagoni is illegitimate,

being superfluous, since the name is based on the same type as that of

Linnaeus. If Linnaeus intended his name to be Cedrela "mahagoni" then

the specific epithet cannot be transferred to Swietenia. Recent workers

(Styles, Jour. Oxford Univ. Forest. Soc. ser. 6. 4: 17-20. 1968; Adams,

Flowering Plants of Jamaica 394. 1972) have assumed that Jacquin was

making a new combination, and cite the binomial as Swietenia mahagoni

(L.) Jacq. 1760. It is only by assuming that Jacquin, having cited

Linnaeus's Systema elsewhere in the Enumeratio, intended to do so here,

that the Enumeratio of 1760 can be regarded as the place of publication of

the combination.

In view of the historic and broad use of the name Swietenia mahagoni,

and the turmoil that would result from a change of name due to a strict

application of the rules of nomenclature, it seems appropriate to accept

the intention of Jacquin to make a new combination and disregard his

oversight in not citing the basionym.

A comparable situation concerns Samyda nitida L. and Casearia nitida

Jacq. Fortunately this species or these species are not of economic lm-
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portance. Linnaeus (Syst. ed. 10. 1025. 1759) published Satnyda nitida

citing Brown., jam. 217. n. i. The following year Jacquin published

Cascoria nitida (Enum. 21. 1760) also citing Brown, jam. I. p. 2i7. Ac-

cording to Article 63 the Jacquin name is illegitimate, being superfluous,

and the Linnaean specific epithet cannot be transferred to Casearia. The
combination Casearia nitida (L.) Jacq. (e.g. Adams, Flowering Plants of

Jamaica 488. 1972) is at best an implied combination. In the Selectarum

(p. 132. 1763) Jacquin supplied a more elaborate description; gave Car-
tagena as the area of origin: and cited -Brown, jam. i p. 2i7. t. 23. /.

3?"

suggesting that his plant from South America may not be the same as
the Browne collection from Jamaica. This remains a problem for a
monographer of Casearia for it appears that Satnyda nitida is a Casearia
and requires a new name, as does Casearia nitida of Jacquin.

Anguria Jacq. is a later homonym of Anguria Miller. The species

Jacquin cited bear the same epithets as those used by Linnaeus, and are
based on the same references. No problem arises as the species must be
transferred to the genus Psiguria.

It has been generally stated, as it was by Stafleu, that Jacquin "for
unknown reasons did not refer to the 1760 publication of his new taxa in
his Historia." Although Jacquin did not give page references to the
Enumcratio in the Selectarum, he did refer to the Enumeratio by title

under Byttneria (Select, p. 77) and to his treatment of taxa described
in the Enumeratio under Cynanchum (Select, p. 83), Burseria (Select p.
95), and Axyris (Select, p. 245).

In making a systematic survey of the names published in the Enumeratio,
a modern usage of Jacquin's binomials has been found for all but the
following species.

Brunjelsia spinosa— without location

Cordia juglandijolia— Domingo
Helicteres barbadensis— locality uncertain
Helicteres carthagenensis— Cartagena
Laetia completa— Cartagena
Loranthus biracemosus— Houstoun collection without location
Loranthus pedunculatus— Cartagena
Loranthus sessilis— Cartagena
Mclastoma septemnervia— Martinique
Mimosa retusa— Cartagena
Myrtus triflora— Cartagena
Petesia tomentosa— Cartagena
Phaseolus sclareodes— Havana, Cuba
Rondeletia disperma—BsLru and Tierra Bomba, Cartagena
Scoparia procumbens— Cartagena
Tetragonotheca parviflora— without location
Vicia disticha— without location

For each of these an equivalent, often cited with a question mark, was
given in the initial volumes of Index Kewensis. Some have been mentioned
subsequently by monographers as unrecognized or unplaced names The
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proper disposition of these species names appears to depend on the loca-

tion of authentic herbarium specimens collected or distributed by Jacquin.

In the Enumeratio Jacquin published 71 new genera or elaborated ge-

neric descriptions. Of these. 21 are now considered as previously published

by Linnaeus in Species Plantarum (1753) and one in the Systema (1759).

Two are now placed in the synonymy of earlier Linnaean names. One of

Jacquin's generic names was published earlier by Linnaeus-Loefling

(1758) ; three other- are synonyms of Eoeiling names, and one is a synonym

of a genus published by Guettard. One generic name was published earlier

by Miller (1754); two are rejected as later homonyms of Miller names;

and six are now attributed to Browne (1756). Four of Jacquin's generic

names are nomina rejicienda in favor of other conserved names.

Twenty-three of Jacquin's genera are recognized as validly published in

the Enumeratio. In addition, four of Jacquin's generic names have been

conserved, two over names of Linnaeus (1759), one over a name of

Loefling (1758), and one over a name of Miller (1754). Two other gen-

era described by Jacquin have been conserved with corrected spellings.

Geographic locations for the species published in the Enumeratio gen-

erally can be found in the Sclectanwi. I he majority of the species were

collected near Cartagena, Colombia, in the specific locations of Baru and

Tierra Bomba. Collections made on Curacao, Grenada, and St. Eustatius

are without specific localities. On Martinique, Jacquin gathered material

at "Case Pilote" - Case-Pilote, "Roberti" - le Robert, "Sancti Fran-

cisci" = le Francois. "Divi Petri" = St. Pierre, "Montio Calebasse" =

Morne Calebasse, "Carbet" = le Carbet, and "Riviere Capot" = Ri-

viere Capot. The specific locations of "Philippsi" = Filipsburg, St. Mar-

tin; Kingston, and "San Jago de la Vega" = Spanishtown, Jamaica, and

Havana, Cuba, were given. Jacquin's collections from "Domingo," now

known as Hispaniola or Haiti, and the Dominican Republic, were made

at Cap Frangais (near Cap Haitien) and Jacquesi (between Cap Haitien

and Fort Liberte) on the northern coast, at Leogane on the southern

peninsula, and at "Porto Principis" = Port au Prince. One "Domingo"

location given by Jacquin as "Bayaha" is listed in old geographies as a lo-

cality in the southwestern part of the Dominican Republic and may be

Barahona or near that town.

In compiling the list of equivalents which follows, I have been aided

significantly by the work of the late Armando Dugand of Colombia. In

1966, Dugand (Caldasia 9(45): 400. 1966) wrote "Mas tarde publicare,

Dios mediante, un catalogo de todas las especies cartageneras de Jacquin,

citando en primer lugar el nombre con que el las dio a conocer al mundo

cientifico; y dando ademas el nombre tecnico que hoy tienen o deben

llevar conforme a los estudios taxonomicos que se han publicado desde la

epoca de Jacquin hasta la nuestra. Si llegara a publicarse esta obrita llevara

por titulo Plantae Jacquinianae Carthagenenses, en homenaje a la memoria

del primer botanico de renombre que piso tierra de Colombia y dio a

conocer una parte pequefla pero interesante de nuestra rica flora." Re-

grettably, Dr. Dugand did not live to complete his studies, so it remains
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for some botanist familiar with the coastal flora of Colombia to locate

the plants of the Cartagena region that Jacquin collected and named,
which were beyond the scope of the present study.

A final word of appreciation to the several correspondents who helped

on various aspects of this study, with particular gratitude to my col-

league, Dr. Leslie Garay, for his generous help with the unusually difficult

Latii: employed by Jacquin.

alio, alphabetically arranged with

lcalypha carthagenensis, Enum. 32; Select. 253. t. 180, /. 57. Carta-
gena = Acalypha carthagenensis Jacq.

lcalypha corensis, Enum. 32; Select. 254. t. 161. Domingo, Marti-
nique, Venezuela = Bernardia corensis (Jacq.) Mull.-Arg.

lcalypha villosa, Enum. 32; Select. 254. t. 183, j. 61. Cartagena =
Acalypha villosa Jacq.

Agave hexapetala, Enum. 18; Select. 100. t. 175, /. 28, renamed Agave
cubensis. Cuba = Furcraea hexapetala (Jacq.) Urb.

Alpinia spicata, Enum. 11; Select, l.t.l. Martinique = Costus spica-
tus (Jacq.) Sw.

Amerimnon, Enum. 7 = Dalbergia L. f. Conserved name.

Amerimnon Brownii, Enum. 27, citing Brown. Jam. i. p. 288; Select.
199. t. 180, f. 58, as "brownei." Cartagena, Jamaica, Domingo = Dal-
bergia brownei (Jacq.) Urb.

Amyris, Enum. 3 = Amyris P. Br. (1756).

Amyris maritima, Enum. 19; Select. 107. Not illustrated. Havana, Cuba
= Amyris maritima Jacq.

Anacardium, Enum. 4 = Anacardium L. (1753).

Anguria, Enum. 9, not Anguria Miller 1754 = Psiguria Arn ex Hook
Jour. Bot. 3: 247. 1841.

Although Anguria Miller is a nomen rejiciendum, Anguria Jacq. con-

t n
Th

.

ro"ghout the list which is presented here references to "Enum." or "Select."
followed by a page number and the word "citing" indicate an exact quotation, includ-
ing typography. This accounts for the Roman numeral one which appears frequently
in an otherwise Arabic sequence, e.g., i92, i074.
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tinues to be used in various floras of the Caribbean area. Jeffrey (Kew
Bull. 16: 197. 198. 1962) considered the need to conserve Anguria Jacq.

but pointed out alternate action involving a careful >tudy of Anguria Jacq.

and Gurania Cogniaux. He concluded by noting "there are at present

more binomials available under Gurania than under Anguria itself and

it could be substituted for Anguria Jacq. without great inconvenience."

In a footnote Jeffrey also indicated that "conservation over Psiguria

Arn. . . . which has no binomials . . . would be necessary." Both Airy

Shaw (Dictionary of Flowering Plants 64. 1966) and Dandy (Reg. Veg.

51: 27. 1967) indicated subsequently the equivalence of Psiguria Arn. ex

Hook, with Anguria Jacq. Although no combinations exist in Psiguria

three are here proposed for species mentioned by Jacquin as Anguria.

Many additional species remain in need of new combinations in Psiguria.

Anguria pedata, Enum. 31, citing Plum. ic. 23; Select. 242. t. 155. citing

Linn. syst. E. p. i279.

Linnaeus (Syst. Nat. ed. 10. 1279. 1759.) described Cucumis pedatus

citing Plum. ic. 23. Anguria pedata Jacq. based on the same type is illegiti-

mate, being superfluous when published in 1760 or to be considered as a

new combination when published in 1763. Schlechtendal (Linnaea 24:

711-715. 1851) concluded that two plants were involved, and described

Anguria polyphyllos typified by "Plum. pi. Amer. ed. Burm. p. 13. t. 23"

and Anguria dentata Schldl. based on Jacquin, "sel. Amer. stirp. hist. p.

243. t. 155. exclus. syn. omn." and typified by a collection from Santo Do-

mingo illustrated by Jacquin.

Cogniaux (Pflanzenreich IV. 275(1): 180. 1916) recognized Anguria

pedata Jacq. with varieties dentata (Schlechtd.) Cogn. and polyphyllos

(Schlechtd.) Cogn., citing a Jacquin collection under the former and the

Plumier reference for the latter. Moscoso (Cat. Flor. Domingensis 640.

1943) did not recognize all of the varieties. The correct name for the

species should be Psiguria pedata (L.) R. A. Howard, comb. nov.

Basionym: Cucumis pedatus L. Syst. Nat. ed. 10. 1279. 1759. Type:

Plumier, PI. Amer. ed. Burm. p. 13. pi. 23.

Anguria trilobata, Enum. 31, citing Plum. ic. 22; Select. 243. t. 156,

citing Linn. syst. B. p. i279. Cartagena.

The difficulty here is comparable to the problem of the preceding species

with additional complications. Linnaeus described Cucumis trilobatus

based on Plumier ic. 22. Anguria trilobata Jacq. based on the same type

is illegitimate, being superfluous in 1760, or to be considered a new com-

bination as published in 1763 if the earlier work is ignored.

Schlechtendal (Linnaea 24: 708-710. 1851) considered the treatments

of Jacquin to involve two species, one in Hispaniola and one in Colombia.

He described Anguria Jacquiniana Schldl. based on "A. trilobata Jacq. sel.

Amer. stirp. hist. p. 243. t. 156 (excl. syn. omn.)" and noted "Habitata

Carthagenae in sylvis montis de la Popa. Junio mascula planta floret.



442 JOURNAL OF THE ARNOLD ARBORETUM [vol. 54

(Jacquin coll.)." For the Plumier plant from the Antilles Schlechtendal

(I.e. 709) applied the new name Anguria Plumieriana Schldl.

Cogniaux (Pflanzenreich IV. 275(l)(Heft 66): 188, 189. 1916) altered

the work of Schlechtendal. He accepted A. trilobata Jacq. listing A.

Jacquiniana Schldl. as a synonym and cited a Jacquin specimen as in Herb.

Brit. Mus. from 'Topa-Berg bei Carthagena" in Colombia. He also ac-

cepted A. Plumieriana Schldl. with the Plumier polynomial and plate 22

cited, and listed collections from the Antilles and Colombia.

The correct names of the two species are: Psiguria trilobata (L.)

R. A. Howard, comb. nov. Basionym: Citatm: 1. - \ .

ed. 10. 1279. 1759. Type: Plumier, PI. Amer. ed. Burm. pi. 22) and
Psiguria jacquiniana (Schldl.) R. A. Howard, comb. nov. Basionym:
Anguria jacquiniana Schldl. Linnaea 24: 708. 1851. Type: Jacquin s.n.

(bm, not seen), Colombia.

Aquartia, Enum. 1 = Solanum L. (1753).

Aquartia aculeata. Enum. 12: Select. 15. t. 12. Domingo = Solanum
aculeatum (Jacq.) Schulz.

Aralia capitata, Enum. 18; Select. 89. t. 111. Martinique = Oreopanax
capitata (Jacq.) Dene. & Planch.

urn 30; Select. 234. t. 146. Cartagena =
Aristolochia anguicida Jacq.

Aristolochia caudata, Enum. 30; Select. 23i

Haiti = Aristolochia caudata Jacq.

t. t. 145. Cap France

Aristolochia maxima, Enum. 30; Select. 23^>. t. 146. Cartagena

Aristolochia pentandra, Enum. 30; Select. 233. t. 147. Havana =
Aristolochia pentandra Jacq.

Arum hederaceum, Enum. 31, citing Plum. Amer. t. 5i. fig. d.\ Select.

240. t. 152. Cartagena = Philodendron hederaceum (Jacq.)
Schott.

Arum seguine, Enum. 31, citing Plum. Amer. t. 5i. /. b.; Select. 239. t.

151. Caribaeis = Dieffenbachia seguine (Jacq.) Schott.

Asclepias altissima, Enum. 17; Select. 84. t. 51, as Cynanchum altis-

simum. Cartagena = Marsdenia altissima (Jacq.) Dugand.

Asclepias clausa, Enum. 17; Select. 87. t. 60, /. 2, as Cynanchum clau-
sum. Cartagena = Sarcostemma clausum (Jacq.) R. & S.

Asclepias filiformis, Enum. 17; Select. 86. t. 60, j. 1, as Cvnanchum
filijorme. Cartagena = Cynanchum filiforme (Jacq.) Jacq.

Asclepias longiflora, Enum. 17; Select. 85. t. 59, as Cynanchum longi-

florum. Cartagena = Macroscepis longiflora (Jacq.) Sprengel.
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inum. 17;

Carta.yet

; planiflora, Enum. 17; Select. 82. t. 55, as Cynanchum plani-

Cartagena = Matelea planiflora (Jacq.) Dugand.

Asclepias racemosa. Kiiuin. 17; Select. 81. t. 54, as Cynanchum race-

mosum. Cartagena = Cynanchum racemosum (Jacq.) Jacq.

Asclepias undulata, Enum. 17; Select. 85. t. 58, as Cynanchum undula-

tum. Cartagena = Marsdenia undulata (Jacq.) Dugand.

Astronium, Enum. 10 = Astronium Jacq.

Astronium graveolens, Enum. 33; Select. 261. t. 181, j. 96. Cartagena

= Astronium graveolens Jacq.

Avicennia, Enum. 6 = Avicennia L. (1753).

Avicennia nitida, Enum. 25; Select. 177. t. 112, j. 1. Martinique =

Batis, Enum. 10 = Batis L. (1759).

Bates maritima, not in Enum.; Select. 260. t. 40, f. 4. Caribaeis & Con-

Bauhinia glabra, Enum. 20; Select. 119. t. 173, j. 3. Cartagena = Bau-

hinia glabra Jacq. or Schnella glabra (Jacq.) Dugand.

Belles ramosa, Enum. 28; Select. 216. t. 129, as "Bellis ? ramosa." Do-

mingo and Martinique = Eclipta alba (L.) Hassk. (Conserved type.)

Bignonia dichotoma, Enum. 25; Select. 183. Not illustrated. Carta-

gena = Arrabidea obliqua (H.B.K.) Bureau. (Not Arrabidea di-

chotoma (Veil.) Bur.)

Bignonia echinata, Enum. 25; Select. 183. t. 176, /. 52. Cartagena =

Pithecoctenium echinatum (Jacq.) K. Schum.

Bignonia longissima, Enum. 25, citing Plum. ic. 57; Select. 182. t. 176,

j. 78. Domingo = Catalpa longissima (Jacq.) Dum.-Cours. (1802).

Bignonia orbiculata, Enum. 25; Select. 184. t. 180, j. 79. Cartagena =
Anemopaegma orbiculatum (Jacq.) DC.

Bignonia paniculata, Enum. 25, citing Linn. spec. pi. [Bignonia no.]

5; Select. 183. t. 116. Cartagena = Amphilophium paniculatum

(L.) H.B.K.

Bocconia, Enum. 5 = Bocconia L. (1753).
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ia Jacq.

Select. 246. t. 157. Martinique
Boehmer

Bombax pentandkum, Enum. 26. citing Linn. spec. pi. [Bombax no.] 2;

Select. 191. t. 176, j. 70. Caribaeis = Ceiba pentandra (L.) Gaertn.

Bombax quinatum, Enum. 26, citing Linn. spec. pi. [Bombax no.] i;

Select. 192. t. 176, f. 71. Cartagena = Bombacopsis quinata (Jacq.)
Dugand.

Bombax septenatum, Enum. 26; Select. 193. Not illustrated. Cartagena
= Pseudobombax septenatum (Jacq.) Dugand.

Bourreria, Enum. 2 = Bourreria Browne (1756).

Bourreria exsucca, Enum. 14; Select. 45. t. 173, f. 17, as "Beurreria."
Cartagena = Bourreria cumanensis (Loeil.) Schulz.

Bourreria succulenta, Enum. 14; Select. 44 as "Beurreria."' Not il-

lustrated. Caribaeis = Bourreria succulenta Jacq.
The type locality was given as Curasao by Johnston (Jour. Arnold Arb.

30: 128. 1949) and as Martinique by Stearn (Jour. Arnold Arb. 52: 621.
1971). Neither saw Jacquin specimens.

Bromelia Karatas, Enum. 18, citing Plum. gen. i0; Select. 90. t. 178, /.

26. Martinique. Cuba = Bromelia karata L. (1753).

Brownaea. Enum. 6 = Brownea Jacq. (Name conserved with cor-
rected spelling.)

Brunsfelsia spinosa, Enum. 14. Not in Select. No locality given. =
Brunfelsia spinosa Jacq. ex Index Kewensis.
A student of Brunfelsia, Mr. T. Plowman, cannot place the preceding

name and no authentic material has been located.

Cactus Pitajaya, Enum. 23; Select. 151. Not illustrated. Cartagena =
Acanthocereus pitajaya (Jacq.) Dugand ex Croiz. Caldasia 2(7)

:

173, j. 7. Cartagena
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Capparis Amygdalifolia, Enum. 24, citing Breynia, Plum. gen. 40; Select.

161. t. 103, as "CAPPARIS (Breynia) ." Caribaeis & Continente =
Capparis indica (L.) Fawc. & Rendle.

Capparis comosa, Enum. 23; Select. 160. Not illustrated. Jaquesi, Haiti

= Capparis comosa Jacq.

Capparis cynallophora, Enum. 23, citing Linn. syst. 2. p. i07i [as

"cynophallophora"] ; Select. 158. t. 98. Caribaeis & Venezuela = Cap-

paris flexuosa (L.) L.

Capparis Elaeagnifolia, Enum. 23; Select. 160. t. 100. Renamed "Cap-

paris octandra" (illegitimate) Domingo = Capparis ferruginea L.

Capparis eustachiana, Enum. 23; Select. 159. Not illustrated. Saint

Eustatius = Capparis eustachiana Jacq.

Capparis frondosa, Enum. 24; Select. 162. t. 104. Cartagena & Do-

mingo = Capparis baducca L.

Capparis hastata, Enum. 23; Select. 159. t. 174, j. 56. Cartagena =

Capparis flexuosa L. forma hastata (Jacq.) Dugand (1941) but

later as Capparis hastata Jacq. (Dugand, Caldasia 10: 219. 1968.)

Capparis jamaicensis, Enum. 23 ; Select. 60. Not illustrated. Domingo

= Capparis cynophallophora L.

Capparis linearis, Enum. 24; Select. 161. t. 102. Cartagena = Cap-

paris linearis Jacq.

Enum. 24; Select. 164. /. 181, j. 69. Cartagena =

(Jacq.) Dugand.

Capparis pulcherrima, Enum. 24; Select. 163. *. 106. Cartagena =

Capparis pulcherrima Jacq.

Capparis tenuisiliqua, Enum. 24; Select. 162. t. 105. Cartagena =

Capparis tenuisiliqua Jacq.

Capparis verrucosa, Enum. 23; Select. 159. t. 99. Cartagena = Cap-

paris verrucosa Jacq.

Casearia, Enum. 4 = Casearia Jacq.

Casearia aculeata, Enum. 21, citing Plum. ic. i47. /. i; Select. 133. Not

illustrated = Casearia aculeata Jacq.

Casearia decandra, Enum. 21; Select. 133. t. 85. Case-Pilote, Marti-

nique = Casearia decandra Jacq. Type: Jacquin s.n. (bm).

Casearia nitida, Enum. 21, citing Samyda Brown. Jam. i. p. 2i7; Se-

lect. 132, citing Brawn, jam. p. 217. t. 23, j. 3?. Cartagena. Not illus-

trated.

Linnaeus (Syst. ed. 10. 1025. 1759) published Samyda nitida based on
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the same type. Jacquin's name of 1760, is, therefore, illegitimate being su-

perfluous and Linnaeus's specific epithet cannot be transferred to Casearia.

As Jacquin questioned "?" the Browne reference in the Selectarum and

indicated a plant from Cartagena it appears that two plants are involved

here, Browne's from Jamaica and Jacquin's from Cartagena. Both plants,

therefore, require new names which should be supplied by a monographer

of the genus.

Cassytha, Enum. 3 = Cassytha L. (1753).

Chaktaka. Enum. 2 = Byttneria Loefl. (1758).

Chaetaea aculeata, Enum. 17; Select. 76 as "BYTTNERIA (aculeata)

Linnaeus, editing Loefling's work, accepted the genus Byttneria Loefl.

(nom. conserv.), Iter Hisp. p. 313. 1758, and added a specific epithet of

"scabra" in the Systema (ed. 10. 939. 1759). Jacquin (Select, p. 77)
stated he had not seen Loefling's work when he published the genus
Chaetaea but he accepted Byttneria, naming the species incorrectly as
Byttneria aculeata. He recorded a difference of opinion on the flower
structure from that reported by Linnaeus (Systema 907, 939, 1365).
Further, Jacquin cited material from Cartagena and from Domingo and
referred to the large leaves of some plants and the smaller leaves of
younger plants. In 1770 Jacquin (Hort. Vindob. 1: 10. t. 29) described
and illustrated Byttneria microphylla from Hispaniola and a specimen
and copies of the illustration are in the Linnaean herbarium (266.1, 266.2,
266.3) Moscoso Cat. Flor. Domingensis 371. 1943) recognizes B. micro-
phylla and places Chaetaea aculeata Jacq. and Byttneria aculeata Jacq.
in synonymy. This is apparently based on the work of Urban (Symb.
Antill. 8: 431. 1920) in which Buettneria microphylla is given with the
synonymy of Chaetaea aculeata Jacq. in part, and Byttneria aculeata
Jacq. in part. It appears that Urban was accepting the Domingo collections
cited in the Selectarum as being the same as B. microphylla and implying
that the specimen from Cartagena was something else, i.e., Byttneria
scabra L. To the best of my knowledge the name Byttneria scabra L. has
not been used in modern floras.

Chiococca nocturna, Enum. 16; Select. 68. Domingo = Cestrum noc-
turnum L. 1753.

Chiococca racemosa, Enum. 16, citing Brown. Jam. i64; Select. 68. Not
illustrated. Cartagena & Jamaica = Chiococca alba (L.) Hitchc.

Chomelia, Enum. 1 = Chomelia Jacq.

Chomelia spinosa, Enum. 12; Select. 18. t. 13. Cartagena = Chomelia
spinosa Jacq.
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Chrysobalanus, Enum. 5 = Chrysobalanus L. (1753).

Chrysobalanus icaco, Enum. 23, citing Linn. spec. pi. i. p. 5i3; Select.

154. t. 94. Caribaeis & Continente = Chrysobalanus icaco L.

Chrysophyllum, Enum. 5 = Chrysophyllum L. (1753).

Chrysophyllum argenteum, Enum. 15; Select. 53. t. 38, j. 1. Mar-

tinique = Chrysophyllum argenteum Jacq. Cynodendron argen-

teum (Jacq.) Baehni (1965) has not been accepted by subsequent

workers.

Chrysophyllum Cainito, Enum. 15, citing Linn. spec. pi. I. p. i92;

Select. 51. t. 37. f.
1 = Chrysophyllum cainito L. Urban, Symb. An-

till., typifies this species as "L. Sp. PI. 1 : 192 exclud. var."

Chrysophyllum glabrum, Enum. 15; Select. 53. t. 38, /. 2, omitting

the specific epithet. Martinique = Chrysophyllum argenteum Jacq.

Cynodendron argenteum (Jacq.) Baehni (1965) has not been accepted

by recent workers.

Cinchona caribaea, Enum. 16; Select. 61. t. 179, f. 95. Havana & Do-

mingo = Exostema caribaeum (Jacq.) R. & S.

Clematis polygama, Enum. 24; Select. 171, as "ATRAGENE (polyg-

ama).n Not illustrated. Havana, Cuba = Clematis dioica L.

Cleome procumbens, Enum. 26; Select. 189. t. 120. Domingo - Cle-

ome procumbens Jacq.

Cleome serrata, Enum. 26; Select. 190. t. 180, /. 43. Cartagena =

Cleome serrata Jacq.

Cleome spinosa, Enum. 26, citing Brown. Jam. I. p. 273; Select. 190.

Not illustrated. Jamaica = Cleome spinosa Jacq.

Clinopodium martinicense, Enum. 25; Select. 173. t. 176, j. 75. Mar-

tinique = Leucas martinicensis (Jacq.) Ait. f.

Clusia alba, Enum. 34, citing Plum. ic. 87. /. i; Select. 271. t. 166. Mar-

tinique = Clusia major L.

Clusia flava, Enum. 34, citing Sloane hist. Jam. 2. t. 200, /. I.; Select.

272. t. 167. Jamaica = Clusia flava Jacq.

Clusia rosea, Enum. 34, citing Catesb. car. 2. t. 99; Select. 270. Do-

mingo = Clusia rosea Jacq.

Clusia venosa, Enum. 34, citing Plum. ic. 87. /. 2; Select. 273. Not il-

lustrated. Martinique = Clusia minor L.

Coccoloba barbadensis, Enum. 37, citing Houst. cat. = Coccoloba bar-

badensis Jacq.
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lm. 19; Select. 114. t. 77. Cartagena = Coc-

inum. 19; Select. 114. t. 76. Domingo = Coc-

OCCOLOBA EMARGINATA, Enum. .

= Neomillspaughia emargii

Arnold Arb. 40: 196. 1959.

75. Porto Principis,

Coccoloba leoganensis, Enum. 19; Select. 113. t. 178, j. 33. Porto
Principis & Leogane, Haiti = Coccoloba leoganensis Jacq. A frag-

ment of this collection is in the British Museum.

.19; Select. 115. t. 78. Domingo & Martinique
L. 1759.

Coccoloba obtusifolia, Enum. 19; Select. 114. t. 74. Cartagena =
Coccoloba obtusifolia Jacq.

Coccoloba uvifera, Enum. 19, citing Plum. ic. i45; Select. 112. t. 73.

Caribaeis & Continente = Coccoloba uvifera (L.) L.

Coffea occidentalis, Enum. 16, citing Plum. ic. i56. /. 2; Select. 67.

*. 47. Cap Francois, Haiti = Faramea occidentalis (L.) A. Rich.
Based on Ixora occidentalis L. Syst. Nat. ed. 10. 893, with same type.

Combretum decandrum, Enum. 19; Select. 104. Not illustrated. Car-
tagena = Combretum decandrum Jacq.

Combretum laxum, Enum. 19; Select. 104. Not illustrated. Domingo
= Combretum laxum Jacq.
Exell (Jour. Linn. Soc. Bot. 55: 126. 1953) reported that a fragment
of Jacquin's collection of Combretum laxum is in the British Museum.

Combretum secundum, Enum. 19; Select. 103. t. 176, j. 30. Cartagena
= Combretum fruticosum (Loefl.) Stuntz.

Comocladia dentata, Enum. 12; Select. 13. t. 173, }. 4. Havana =
Comocladia dentata Jacq.

Comocladia integrifolia, Enum. 12, citing Brown. Jam. i24; Select.

12, citing Linn. syst. A. [ed. 10.] p. 861. Not illustrated. Domingo &
Jamaica = Comocladia pinnatifolia L. 1759 with same type.

Copaiva, Enum. 4 = Copaifera L. (1762), conserved generic name.

Copaiva officinalis, Enum. 21, citing Marcgr. Bras. 1. 3, c. i7; Se-
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lect. 133. /. 86. Carbet, Martinique & Continente = Copaifera offi-

cinalis (Jacq.) L. (1762).

Cordia, Enum. 2 = Cordia L. (1753).

Cordia juglandifolia, Enum. 14; Select. 43. Not illustrated. Domingo.
This species does not appear to have been considered by I. M. Johnston

in his extensive studies of Cordia in tropical America. It is listed in Mos-
coso's Catalogus Plantae Domingensis (1943) but has never been re-

collected.

Croton balsamiferum, Enum. 32; Select. 255. t. 163, j. 3. Martinique

& Curacao = Croton balsamiferus Jacq.

This specific epithet has been used in recent publications as "balsamifer"

for no apparent reason.

Croton lineare, Enum. 32; Select. 256. t. 162, /. 4. "valle arenoso Co-

rensi" = Croton linearis Jacq.

Croton niveum, Enum. 32; Select. 255. t. 162, j. 2. Cartagena - Croton
niveus Jacq.

Croton polygamum. Enum. 32; Select. 255. Not illustrated. Cartagena

= Argythamnia polygama (Jacq.) Ktze.

Croton procumbens, Enum. 32; Select. 254. Not illustrated. Carta-

gena = Croton procumbens Jacq.

Cytharexylum teres, Enum. 26; Select. 185. t. 117, as "Citharexylum."

Martinique = Citharexylum spinosum L.

Cytharexylum quadrangulare, Enum. 26; Select. 186, as "Citharexy-

lum.'' Not illustrated. Martinique = Citharexylum spinosum L.

Dalechampia, Enum. 9 - Dalechampia L. (1753).

Dalechampia scandens, Enum. 31, citing Plum. Amer. t. iOi; Select.

252. t. 160. Domingo = Dalechampia scandens L.

Enum. 7 = Diphysa Jacq.

Dodonaea, Enum. 3 = Dodonaea Mill.
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Fawcett & Rendle, Jour. Bot. 55:

21, citing Linn. sxst. C. p. n62 ; Select. 201.

:una pruriens (L.) P. DC.

Dolichos ukens, Enum. 2 7, citing Linn. syst. D. p. n62; Select. 202.

t. 182, j. 84. Caribaeis = Mucuna sloanei Fawc. & Rendle.

Duranta, Enum. 6 = Duranta L. (1753).

. 2 = Echites P. Br. (1756).

Select. 31. t. 23 as "adglutinata." Cap
^glutinata (Jacq.) Woodson.

. 21.

corymbosa, Enum. 13; Select. 34. t. 30. Domingo = Forstero-

Drymbosa (Jacq.) G. F. W. Meyer.

Cartagena =

Whites repens, Enum. 13; Select. 33>. t. 28. Domingo = Mesechites
repens (Jacq.) Miers.

recta, Enum. 13, citing Sloane Jam. t. i30. /. 2; Select. 32.

ca, Domingo = Urechites lutea (L.) Britton. Basionym:
a L. (1756).

Echites trifida, Enum. 13; Select. 31. t. 24. Cartagena = Mesechites
trifida (Jacq.) Miill.-Arg.

Echites umbellata, Enum. 13, citing Plum. ic. 216. /. 2; Select. 30. t.

22. Jamaica, Domingo, Cuba = Echites umbellata Jacq.

Ehretia, Enum. 2 = Ehretia L. (1759).

Ehr
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Ehretia Tinifolia, Enum. 14. citing Brown. Jam. t. 16, /. i; Select. 45,

citing Linn. syst. A. p. 936. Not illustrated. Cuba, Jamaica = Ehretia

tinifolia L. (1759).

Elaphrium, Enum. 3 = Bursera Jacq. ex L. 1762. Conserved name.

Elaphrium glabrum, Enum. 19; Select. 106. t. 71, j. 4. Cartagena =

Bursera glabra (Jacq.) Triana & Planch.

Elaphrium tomentosum, Enum. 19; Select. 105. t. 71, f. 1, 2, 3. Curasao

= Bursera tomentosa (Jacq.) Triana & Planch.

Elaterium, Enum. 9 = Rytidostylis Hook. & Arn. (not Elaterium Mill.

1754).

Elaterium cartiiagknf.nsf.. Enum. 31; Select. 241. t. 154. Cartagena =

Rytidostylis carthagenensis (Jacq.) Ktze. See also Jeffrey in Kew

Bull. 16: 197. 198. 1962.

For a discussion of the typification of Oncidium, and of Epidendrum

altissimum. Jacq. and the other species now considered to be in Oncidium,

see the article by X. H. Williams and R. L. Dressier in Taxon 22: 221-

227. 1973.

Epidendrum carthagenense, Enum. 30; Select. 228. t. 133, /. 4. Car-

tagena = Oncidium carthagenense (Jacq.) Sw.

Epidendrum Cebolleta, Enum. 30; Select. 230. t. 131, f. 2. Cartagena

= Oncidium cebolleta (Jacq.) Sw.

Epidendrum ciliare, Enum. 29, citing Plum. ic. i79. /. 2; Select. 224.

t. 179, j. 89. Martinique = Epidendrum ciliare L. (1759).

Epidendrum coccineum, Enum. 29, citing Plum. ic. i80. /. i.; Select.

222. t. 134. Martinique = Maxillaria coccineum (Jacq.) L. O. Wms.

Epidendrum concretum, Enum. 30; Select. 228. Not illustrated. Mar-

tinique = Epidendrum concretum Jacq.

This name cannot be placed with any accuracy in the absence of her-

barium material. Garay (pers. comm.) suggests it might be Ponthicva

racemosa (Walt.) Mohr.

Epidendrum difforme, Enum. 29; Select. 223. t. 136. Martinique =

Epidendrum difforme Jacq.

Epidendrum globosum, Enum. 29; Select. 22. t. 133, j. 1. Martinique

= Jacquiniella globosa (Jacq.) Schlecht.

Epidendrum lineare, Enum. 29, citing Plum. ic. i82. /. i; Select. 221.

t. 131, }. 1. Martinique = Isochilus linearis (Jacq.) R. Br.
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Epidendrum nocturnum, Enum. 29; Select. 225. t. 139. Martinique =
Epidendrum nocturnum Jacq.

Epidendrum nodosum, Enum. 29. citing Linn. spec. pi. 7. p. 953; Select.

226. t. 140. Baru, Cartagena, Colombia = Brassavola nodosa (L.)

Lindl.

Epidendrum Ophioglossoides, Enum. 29, citing Plum. ic. i76. /. 3; Se-

lect. 225. t. 133, j. 2. Martinique - Pleurothallis ophioglossoides

(Jacq.) Garay & Sweet.

Epidendrum ramosum, Enum. 29; Select. 221. t. 132. Martinique =
Epidendrum rigidum Jacq.

Epidendrum Ruscifolium, Enum. 29, citing Plum. ic. i76. /. 2; Select.

226. t. 133, j. 3. Martinique = Pleurothallis ruscifolia (Jacq.) R.

Br.

Epidendrum secundum, Enum. 29, citing Plum. ic. i84. /. i; Select. 224.

t. 137. Martinique = Epidendrum secundum Jacq.

Epidendrum tetrapetalum, Enum. 30; Select. 230. t. 142. Jamaica =
Oncidium tetrapetalum (Jacq.) Willd.

Erythroxylum cakthagexknse, Enum. 21; Select. 134. t. 87. Carta-

gena = Erythroxylum carthagenense Jacq.

Erythroxylum havanense, Enum. 21; Select. 135. t. 87, j. 2. Havana
= Erythroxylum havanense Jacq.

Eugenia carthagenensis, Enum. 23; Select. 152. t. 178, j. 53. Carta-
gena = Eugenia carthagenensis Jacq. Dr. Rogers McVaugh, author
of extensive studies on this family, was not able to locate material of

this species or to place it satisfactorily.

Eugenia pseudopsidium, Enum. 23; Select. 152, t. 93. Martinique =
Eugenia pseudopsidium Jacq.

Euphorbia bombensis, Enum. 22; Select. 151. Not illustrated. Carta-
gena = Chamaesyce bombensis (Jacq.) Dugand.

Euphorbia Mesembrianthemifolia, Enum. 22; Select. 150. Not illus-

trated. Cartagena = Chamaesyce mesembrianthemifolia (Jacq.)
Dugand.

Euphorbia obliterata, Enum. 22; Select. 151. Not illustrated. Carta-
gena = Euphorbia hirta L.

This species has not been included in any recent flora or monograph.
Gooding et al., in the Flora of Barbados (p. 249. 1965), assign the name
as used by Maycock to the synonymy of Euphorbia hirta.

Fagara tragodes, Enum. 12, citing Schinus Linn. spec. pi. p. 389; Se-
lect. 21. t. 14. Porto Principes = Zanthoxylum tragodes (L.) DC.
or Fagara tragodes (L.) Jacq.
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Gentiana aphylla, Enum. 17; Select. 87. t. 60. Martinique = Lei-

phaimos aphylla (Jacq.) Gilg.

Geoffroea, Enum. 7 = Geoffroea Jacq.

Geoffroea spinosa, Enum. 28 [as Geoffraea] ; Select. 207. t. 180, j. 62.

Cartagena = Geoffroea spinosa Jacq.

Ginoria, Enum. 5 = Ginoria Jacq.

Ginoria Americana, Enum. 22; Select. 148. t. 91. Cuba = Ginoria

americana Jacq.

Hamelia, Enum. 2 = Hamelia Jacq.

Hamelia erecta, Enum. 16; Select. 17. Not illustrated. Cartagena =

Hamelia patens Jacq.

According to Elias (pers. comm.) L'Heritier (Sert. Angl. p. 4. 1788)

was the first to combine these species under H. patens.

Hamelia patens, Enum. 16; Select. 72. t. 50. Domingo = Hamelia

patens Jacq.

Hapalanthus, Enum. 1 = Callisia Loefl. (1758).

Hapalanthus repens, Enum. 12; Select. 11. t. 11, citing Loefl. hisp. 305.

Not illustrated. Martinique = Callisia repens (Jacq.) L. 1762.

Hedyotis americana, Enum. 12; Select. 20. Not illustrated. Havana,

Cuba = Rachicallis americana (Jacq.) Ktze.

Heisteria, Enum. 4 = Heisteria Jacq.

Heisteria coccinea, Enum. 20; Select. 126. t. 81. Martinique = Heis-

teria coccinea Jacq.

Helicteres, Enum. 8 = Helicteres L. (1753).

Helicteres barbadensis, Enum. 38.

This species was described in a section of the Enumeratio considering

collections in the herbarium of Mygind. Most of the species treated

were collected by Houstoun and a few have been placed satisfactorily. Of

these Paullinia barbadensis (Enum. 36) is now considered to be from

Jamaica, while Coccoloba barbadensis (Enum. 37) is a plant from Mexico.

There is no assurance that Helicteres barbadensis is from Barbados. No

authentic material has been seen. Helicteres is not reported from Barbados

in the Flora of Barbados by Gooding et al., and only Helicteres jamaicensts

is listed by Adams in the Flowering Plants of Jamaica. The binomial has

not been applied to any modern collections from Mexico, Central America,

or northern South America.

Helicteres baruensis, Enum. 30; Select. 236. t. 149. Baru, Cartagena,

Colombia = Helicteres baruensis Jacq.



454 JOURNAL OF THE ARNOLD ARBORETUM [vol. 54

Helicteres carthagenensis, Enum. 30; Select. 237. t. 150. Cartagena

= Helicteres carthagenensis Jacq.

The plant is described as having cordate serrate leaves which are tomen-

tose on both sides. The illustration, however, is of a leafless inflorescence,

and of a fruit with straight carpels, both unusual conditions in Helicteres.

The binomial has not been used in recent literature. No similar collec-

tion has been seen from the area of Cartagena.

Helicteres apetala, Enum. 30; Select. 238. t. 181, j. 98. Cartagena =
Sterculia apetala (Jacq.) Karsten.

This species was transferred to Sterculia and renamed Sterculia cartha-

ginensis by Cavanilles (Mon. CI. Diss. Dec. 6: 353. 1788). Although this

name has been used in some publications, it is illegitimate.

Helicteres jamaicensis, Enum. 30, citing Linn. spec. pi. i; Select. 235.

t. 179, j. 99. Jamaica.

Typification is needed to retain the use of the well known Helicteres

jamaicensis Jacq. since Jacquin cited "Linn. spec. pi. i" which is Helicteres

isora L. and a variety. The Linnaean species is based on four references:

Hort. Cliff. 433; Pluk. Aim. 181. t. 245, /. 2 from Ind. Or.; Raj. hist. 1765;
and Rheede mal. 6. p. 55. t. 30. For variety /?. Linnaeus cited Pluk. aim.
182. t. 245. /. 3 and Sloan, jam. 97. hist. i. p. 22 (an error for 220). He-
licteres isora L. may be typified by the illustration of the closed fruit

accompanying the foliage in Pluk. Aim. 181. t. 245, j. 2. This is a plant
of tropical Asia found occasionally in cultivation in the American tropics.
For Helicteres jamaicensis Jacquin (Enum. 30. 1760) does not distinguish
within the Species Plantarum reference, although the illustration given
in the Selectarum, t. 179, j. 99 is of Linnaeus's Helicteres isora L. var. /?.,

and is comparable to the illustration of Pluk. Aim. 182. t. 245, /. 3. Swartz
(Prodomus 98. 1788) cited after Helicteres jamaicensis the Selectarum
reference and "Helicteres isora. b." The holotype of Helicteres jamai-
censis Jacq. is, therefore, the figure given by Jacquin (Select, t. 179, j. 99)
stated to be "Helicteris jamaicensis fructus" (Select. Explicatio Tabula-

Hernandia, Enum. 9 = Hernandia L. (1753).

Enum. 3 = Hillia Jacq.

8; Select. 96. t. 66. Martinique = Hillii
parasitica Jacq

Hippocratea, Enum. 1 = Hippocratea L. (1753

im. 12, citing Linn. spec. pi. i. p. n9i; Se-
lect. 9. t. 9. Martinique, Domingo, Cartagena = Hippocratea volu-
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Hippomane Manqanilla, Enum. 31, citing Linn. spec. pi. i. ii9i; Se-

lect. 250. t. 159. Martinique, Grenada, Caribaeis & Continente =
Hippomane mancinella L.

Hiraea reclinata, Enum. 21; Select. 137. t. 176, j. 42. Cartagena =

Hiraea reclinata Jacq.

Homalium, Enum. 5 = Homalium Jacq.

Homalium racemosum, Enum. 24; Select. 170. t. 183, j. 72. Martinique

= Homalium racemosum Jacq.

Hybanthus, Enum. 2 = Hybanthus Jacq. (listed unnecessarily as a

conserved name).

Hybanthus havanensis, Enum. 17; Select. 77. t. 175, j. 24, 25. Havana,

Cuba = Hybanthus havanensis Jacq.

Hypericum cayennense, Enum. 28; Select. 213. Not illustrated. Cay-

enne, French Guiana = Vismia cayennensis (Jacq.) Pers.

maea carnea, Enum. 13; Select. 26. t. 18. Cartagena = Ipomoea

arnea Jacq.

maea filiformis, Enum. 13; Select. 27. t. 19. Martinique = Jacque-

lontia solanifolia (L.) Hall. f.

maea repanda, Enum. 13; Select. 28. t. 20. Martinique = Ipomoea

epanda Jacq.

; martinicensis, Enum. 12; Select. 7. t. 7. Martinique = Trimezia

lartinicensis (Jacq.) Herbert.

ra alternifolia, Enum. 12, citing Plum. ic. i57. /. i; Select. 16. t.

77, j. 8. Martinique = Cestrum alternifolium (Jacq.) Schulz.

Jacquinia, Enum. 2 = Jaquinia L. (1759). It seems apparent that

Jacquin was correcting the spelling of his own name.

Jacquinia armillaris, Enum. 15; Select. 53. t. 39. Curacao, Martinique,

Cartagena = Jacquinia armillaris Jacq.

This species is commonly cited as Jacquinia barbasco (Loefl.) Mez,

and based on "Chrysophyllum barbasco Loefl." Loefhng, however, used

"barbasco" as a common name, not a specific epithet (Iter Hisp. 204, 207.

1758).

acquinia linearis, Enum. 15; Select. 54. *. 40, f. 1. Porto Principis,

Haiti = Jacquinia linearis Jacq.

acquinia ruscifolia, Enum. 15, citing Linn. fior. Jam. p. 27; Dill. Elth.

t. 123; Select. 54. Not illustrated. Havana, Cuba = Jacquinia acu-

leata (L.) Mez.

atropha carthagenensis, Enum. 32; Select. 256. t. 162, j. 1. Carta-

gena = Manihot carthagenensis (Jacq.) Mull.-Arg.
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Jatropha integerrima, Enum. 32; Select. 256. t. 183, j. 74. Havana,,

Cuba = Jatropha integerrima Jacq.

McVaugh (Bull. Torrey Bot. Club 72: 274. 275. 1945) suggested that

Jatropha hastata and Jatropha integerrima are merely variants of one
species and should be merged under the name Jatropha integerrima.

Further studies suggest that morphological variation can be associated
with definite geographic ranges. Under cultivation these do not vary and
should be recognized as cultivars at least.

Justicia carthagenensis, Enum. 11; Select. 5. /. 5. Cartagena = Jus-
ticia carthagenensis Jacq.

Justicia eustachiana, Enum. 11 ; Select. 4. t. 4. Saint Eustatius = Jus-
ticia eustachiana Jacq.

Justicia hirsuta, Enum. 1 1 ; Select. 4. Not illustrated. Martinique =
Gonzalagunia hirsuta (Jacq.) Schum.
In the Observationum Botanicarum (II: 7. t. 32. 1767), Jacquin trans-

ferred Justicia hirsuta to Barleria and published an illustration. He re-

tained the descriptive polynomial given in the Enumeratio "dianthera;
foliis lanceolato-acuminatis; floribus subspicatus; bracteis setaceis; caule
hirsuto." Lindau (Urban, Symb. Antill. 2: 221. 1900) suggested the
description and illustration were based on heterogeneous elements, the
flowers being an Odontonema, perhaps from Central or South America
and the foliage from an unnamed plant. Urban (Symb. Antill. 4: 585.
1911) associated the foliage with Gonzalagunia spicata (Lam.) Maza.
Subsequent authors have varied in their acceptance of these associations.
Britton (Britton & Wilson, Sci. Surv. Puerto Rico Virgin Is. 6: 229
1925) and Williams & Cheesman (Fl. Trin. & Tob. 2: 14. 1928) used
the binomial Duggena hirsuta (Jacq.) Britton, while Standley (N Am
Fl. 32(2)

: 135. 1921), and Gooding et al. (Fl. Barbados 404. 1965) have
rejected the Jacquin name in favor of Duggena or Gonzalagunia spicata.
There appears to be no question that the foliage illustrated by Jacquin

is that of Gonzalagunia. The description of "dianthera" was altered by
Jacquin (Observ. Bot. 2: 8. 1767) "there are two sterile stamens in addi-
tion to the fertile ones, as was stated subsequently in Justicia nitida
Therefore, it is appropriate to transfer both to Barleria. In acquaintance
with better material, I have ordered it to be engraved hirsute by which
[character] it coincides in appearance of nitida." An examination of
the Jacquin illustration reveals that the ovary is drawn as inferior to the
calyx lobes in the lower flowers, quite in contrast to the completely free
sepals of Odontonema. The corolla tube is straight and the petals flare
in contrast to a curved corolla tube and strongly bilabiate corolla with
exserted stamens of Odontonema. Flowers are five parted in many plants
of Gonzalagunia, as I have observed in the field. The flowers of Gonzala-
gunia are heterostylous, a previously unrecognized character, yet even
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in the short styled forms the stamens are included in the orifice of the

tube or only barely exserted, and number four or five depending on the

number of corolla lobes. Qdontonema nitida does have staminodes as-

sociated at the base of the long filaments but these are 0.5 mm. long, at

most, in the flowers T have dissected. It is doubtful if Jacquin would

have observed these staminodes which are nearly hidden in the basal

pubescence. Finally, Jacquin's comment that he ordered the plate to be

engraved hirsute suggests that he was growing the plant at Schoenbrunn

and removes the possibility of the "planta mixta" suggested by Lindau.

The basionym Justkia hirsnta Jacq. (Enum. 11. 1760) should be retained

for this plant and the combination Gonzalagunia hirsuta (Jacq.) Schum.

be used instead of Gonzalagunia spicata (Lam.) Maza.

Justicia martinicensis, Enum. 11; Select. 5. t. 2, j. 3. Martinique =

Dicliptera martinicensis (Jacq.) Juss.

Justicia nitida, Enum. 11; Select. 5. Not illustrated. Martinique =
Odontonema nitida (Jacq.) Kuntze.

Justicia pectoralis, Enum. 11; Select. 3. /. 3. Domingo and Martinique

= Justicia pectoralis Jacq.

Justicia pulcherrima, Enum. 11; Select. 6. t. 2, j. 4. Cartagena =
Aphelandra pulcherrima (Jacq.) H.B.K.

Justicia sessilis, Enum. 11; Select. 3. t. 2, j. 2. Saint Eustatius = Jus-

ticia sessilis Jacq.

Justicia spinosa, Enum. 11; Select. 2. t. 2, /. 1. Porto Principis = Oplo-

nia spinosa (Jacq.) Raf.

Kleinia, Enum. 8 - Porophyllum Guett. (1754).

Kleinia ruderalis, Enum. 28; Select. 215. /. 127. Domingo & Marti-

nique = Porophyllum ruderale (Jacq.) Cass.

Laetia apetala, Enum. 24, citing Linn. syst. i074; Select. 167. t. 108.

Cartagena. (This name is illegitimate, being based on same type as

Laetia americana L. Syst. ed. 10. 1074. (May-June) 1759) = Laetia

Laetia completa, Enum. 24; Select. 167. t. 183, j. 60. Cartagena =

Laetia completa Jacq.

This name was recognized in Index Kewensis but has not been used

in any subsequent treatment known to me.

Laugieria, Enum. 2 = Guettarda L. (1753).

Laugieria odorata, Enum. 16; Select. 177. /. 21. Cartagena and Havana,

Cuba = Guettarda odorata (Jacq.) Lam.

Lecythis, Enum. 5 = Lecythis Loefl. (1758).

Lecythis minor, Select. 168. t. 109. Cartagena = Lecythis minor Jacq.
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Lippia hemisphaerica, Enum. 25; Select. 176. t. 179, j. 100. Cartagena

= Lippia americana L.

Loranthus biracemosus, Enum. 35 = Loranthus biracemosus Jacq.

ex Index Kewensis.

This species was based on a Houstoun collection in the Mygind Her-

barium. Urban (Bot. Jahrb. 24: 71. 1897) could not place the species

and it is not included in any modern treatment known to me. Dr. J.

Kuijt, currently a student of the Loranthaceae, has not located any

specimens of these Jacquin species of Loranthus and is consequently un-

able to place the names in accepted genera (pers. comm.).

Loranthus peduxculatus. Enum. 18; Select. '

tagena = Struthanthus pedunculatus (Jacq.) G. Don
This species has not been placed in any mo<

oranthus sessilis, Enum. 18; Select. 99. Not illustrated. Cartagena
= Struthanthus sessilis (Jacq.) G.Don.
This species has not been placed in any modern 1

Cartagena = ©rye-

s'. Domingo = Den-

Select. 148. Not illustrated. Car-

(Jacq.) Macbr.

t illustrated. Cai

Select. 137. Not illustrated. Mar-
tinique = Bunchosia grandifolia (Jacq.) Juss.

This species was regarded as unassignable by Small (N. Am. Fl. 25:
160. 1910). However, Niedenzu (Pflanzenreich IV. 141 (Heft 94): 672.

1928) suggested the placement in Bunchosia, although with some doubt.
No authentic material has been reported.

Malpighia martinicensis, Enum. 21; Select. 136. Not illustrated. Mar-
i Jacq.

' monographers, by Small as M. mens
(N. Am. Fl. 25: 158. 1910), and by Niedenzu who maintained it (Pflan-
zenreich IV. 141 (Heft 94): 628. 1928), are inconsistent. Jacquin's de-
scriptions are inadequate in this complicated genus and a specimen col-

lected or annotated by Jacquin is badly needed to clarify the problem.
A student of the genus, Mr. Jose Vivaldi, has not seen any material at-

tributable to Jacquin.



1973] HOWARD. i:\TMF.RATIO & SELECTARUM 459

Malpighia nitida, Enum. 21; Select. 136. Not illustrated. Cartagena =
Bunchosia nitida (Jacq.) L. C. Rich, in Juss.

Malpighia odorata, Enum. 21; Select. 136. t. 177, j. 41. Cartagena =
Bunchosia odorata (Jacq.) Juss.

Although Malpighia odorata has been selected and recognized as the

type species of the genus Bunchosia, Morton questioned the validity of

this designation (Taxon 17: 317. 1968).

Melastoma septemnervia, Enum. 20; Select. 131. Not illustrated. Mar-

tinique = Melastoma septemnervia ex Index Kewensis. This bi-

nomial was not considered by Naudin or Cogniaux and cannot be placed.

im. 3 = Melicoccus Jacq.

jgatus, Enum. 19, citing Brown. Jam. i. p. 2i0; Select.

108. t. 72. Cartagena = Melicoccus bijugatus Jacq.

Mentzelia, Enum. 5 - Mentzelia L. (1753).

Mentzelia, Select. 164 as M. aspera citing Linn. sp. pi. I. p. 5i6. Curasao

= Mentzelia aspera L.

Mimosa mangensis, Enum. 34; Select. 267. Not illustrated. Cartagena

= Pithecolobium mangense (Jacq.) Macbr.

Mimosa retusa, Enum. 34; Select. 267. Not illustrated. Cartagena.

Bentham (Trans. Linn. Soc. 30: 528. 1875) accepted Acacia riparia

H.B.K. (Nov. Gen. Sp. PI. 4: 276. 1824) and listed as a synonym "Mimosa

retusa Jacq. Stirp. Amer. 267 ex desc." Recent authors have followed

Bentham. The Jacquin species was not considered in the treatment of

North American Flora presumably because of its origin in Cartagena.

Macbride (Field Mus. Pub. Bot. 13(3) : 83. 1943, notes under A. riparia

that "Mimosa retusa Jacquin . . . does not seem to have been considered

by Britton and Killip." I am assuming that Bentham 's general con-

clusions are acceptable and therefore the combination Acacia retusa

(Jacq.) R. A. Howard comb. nov. is needed. Basionym: Mimosa retusa

Jacq. Enum. 34. 1760.

Morinda muscosa, Enum. 16; Select. 65. t. 45. Martinique = Cephaelis

muscosa (Jacq.) Sw. or = Psychotria muscosa (Jacq.) Steyermark

(Mem. N. Y. Bot. Card. 23: 671. 1972).

Muntingia, Enum. 5 = Muntingia L. (1753).

Muntingia Calabura, not in Enum.; Select. 166. *. 107. citing Linn. sp.

pi. i. p. 509. Domingo = Muntingia calabura L. 1753.
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Musaknda Formosa, Enum. 16; Select. 70. /

mussaenda (Jacq.) Schum.

. 48. Cartagena = Randic

Musaknda spinosa, Enum. 16; Select. 70.

nique = Randia armata (Sw.) DC.
t. 49. Cartagena & Marti

Myginda, Enum. 1 = Myginda Jacq.

Myginda ukaooc.a. Knuiii. 12; Select. 24. t.

= Myginda uragoga Jacq.

16. Cartagena & St. Martir

See Urban, Symb. Antill. 5: 72, 79. 1904 & 8: 384. 1920, for comments.

Myrospermum. Enum. 4 = Myrospermum Jacq.

Myrospermum frutescens, Enum. 20; Select. 120. t. 174, j. 34. Carta-

gena = Myrospermum frutescens Jacq.

Myrtus triflora, Enum. 23; Select. 153. t. 183, j. 59. Cartagena =
Eugenia triflora ex Index Kewensis.

Rogers McYaugh (pers. comm.) has been unable to find herbarium ma-
terial of this taxon and it cannot be placed satisfactorily.

Nissolia, Enum. 7 = Nissolia Jacq. Conserved name.

Nissolia fruticosa, Enum. 27; Select. 198. t. 179, j. 44. Cartagena =
Nissolia fruticosa Jacq. Type species of genus

;
conserved.

According to Rudd (Contr. U.S. Natl. Herb. 32(2): 192. 1956) the

Jacquin type of this specimen is in the British Museum.

Habenaria monorrhiza (Sw.)

Paullinia barbadensis, Enum. 36; Mygind Herb. = Paullinia barba-
densis Jacq. Radlkofer (Pflanzenreich IV. 165 (Heft 98b): 334. 1932)
indicated he saw a type in the herb. Univ. Pestinae.

None of the species Jacquin described (Enum. 35-38) credited to the
Mygind herbarium can be found in Budapest. Two have more recently
been cited from the Banks Herbarium at the British Museum but the
others have not been located.

Paullinia tomentosa, Enum. 37. Mygind Herb. = Paullinia tomen-
tosa Jacq. Houstoun specimen of Herb. Mygind in Herb. Banks (bm).

Pectis punctata, Enum. 28, citing Plum. ic. 86. /. i; Select. 216. t. 128.
Cartagena = Pectis linifolia L. (1759).

Peflis tetrandra, Enum. 18, citing Brown. Jam. i. p. i45; Select.
t. 182, j. 29. Havana, Cuba = Lucya tetrandra (L.)' Schum.
sionym: Peplis tetrandra L. 1759, with same holotype.
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Petesia tomentosa, Enum. 12; Select. 18. Not illustrated. Cartagena.

Petesia L. (Syst. Nat. ed. 10. 894. 1759) is regarded as a synonym of

Rondeletia L. (1753). Petesia tomentosa Jacq. is not the same plant as

Rondeletia tomentosa Sw. from Jamaica. The Jacquin taxon cannot be

A Field Museum photo, #81 of Herb. Kunth ex Herb. Bonpl. (Herb.

Berlin) is labeled as of the type specimen. The collection, from Rio Mag-

dalena, Colombia, has two leaves only and does not match the Jacquin

description.

Petitia, Enum. 1 = Petitia Jacq.

14. t. 182, j. 6. Domingo =

Petrea L. (1753).

Phaseolus sclareodes, Enum. 27; Select. 201. Not illustrated. Havana,

Cuba = Phaseolus sclareodes as "sclaraeoides Jacq." in Index Kew-

ensis. Not considered in recent floristic treatments.

Piscidia Erythrina, Enum. 27, citing Linn. syst. "i755" (Sphalm. 1 155)

;

Select. 209. Not illustrated. Jamaica = Piscidia piscipula (L.) Sarg.

Basionym: Eryt/iriua piscipula L. 1753.

Piscidia carthagenensis, Enum. 27; Select. 210. Not illustrated. Car-

tagena = Piscidia carthagenensis Jacq. See Rudd, Phytologia 18:

490. 1969.

Pistia, Enum. 8 = Pistia L. 1753.

Portulaca paniculata, Enum. 22; Select. 148. Not illustrated. Domingo

and Martinique = Talinum paniculata (Jacq.) Gaertn.

Portulaca paniculata Jacq. is not illustrated and no specimens have been

seen by previous workers, yet this is the basionym of the taxon proposed

by Dandy (Taxon 18(4) : 465. 1969) as the lectotype of Talinum A. L.

Jussieu without discussion of the fact that Britton and Wilson (Sci. Surv.

Puerto Rico Virgin Is. 5(2): 298. 1924) proposed Portulaca triangularis

Jacq. as the type species for which they gave the reference to Adanson

(Fam. PI. 2: 245. 1763).

The Committee for Spermatophyta (McVaugh, Taxon 20 (2/3): 385.

1971) agreed that Talinum required conservation but did not consider

the proposal by Dandy to be acceptable. The conservation of Talinum

and the typification of the genus currently remains in limbo.

Portulaca triangularis, Enum. 22, citing Plum. ic. i50. /. 2; Select.

147. Not illustrated. Caribaeis = Talinum triangulare (Jacq.)

Willd.

In many publications, the most recent being F. Segadas-Vianna et al.
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(Flora Ecol. Restingas S. E. Brasil, 2. Portulacaeeae 31. 1965), Portulaca

jruticosa L. (Syst. Nat. ed. 10. 1045. 1759) is listed in the synonymy of

Talinum triangulare (Jacq.) Willd. Being an older name it would ap-

pear to be the proper basionym. Dandy (Taxon 18(4): 465. 1969) dis-

cussed Portulaca jruticosa L. noting the confusion in Linnaeus's works re-

lating to this taxon. He also noted that there was no supporting specimen

available and in essence he rejected the name Portulaca jruticosa as am-

biguous.

Potiios acaulis, Enum. 31, citing Plum. Amer. t. 57. fig. innominata

supra fig. i; Select. 240. t. 153. Martinique = Anthurium acaule

(Jacq.) Schott.

Psoralea carthagenensis, Enum. 27, citing Pluk. Phyt. t. 166, /. 2; Se-

lect. 206. Not illustrated. Martinique = Dalea carthaginensis

(Jacq.) Macbr.

mark, Mem. N. Y. Bot. Card. 23: 468. 1972.

Psychotria domingensis, Enum. 16; Select. 66. Not illustrated. Do-
mingo = Palicourea domingensis (Jacq.) P. DC.

Psychotria herbacea. Enum. 16 citing Rhcedc Mai. 10. t. 21; Select.

66. t. 46. Martinique = Geophila repens (L.) Johnston. For dis-

cussion see Sargentia 8: 281. 1949, and Steyermark, Mem. N. Y. Bot.

Gard. 23: footnote 389, 395. 1972.

Rauvolfia hirsuta, Enum. 14, citing Brown. Jam. t. i, p. i80; Select.

47. Not illustrated. Domingo = Rauvolfia tetraphylla L.

For discussion of this and the following species of Rauvolfia, see Rao,
Ann. Missouri Bot. Gard. 43: 235, 334. 1956.

Rauvolfia nitida, Enum. 14; Select. 47. Not illustrated. Domingo =
Rauvolfia nitida Jacq.

Rauvolfia tomentosa, Enum. 14; Select. 48. Not illustrated. Carta-
gena = Rauvolfia tetraphylla L.

Rao stated he saw a specimen annotated by Jacquin in Vienna but
he failed to cite the collection in the specimens listed.

Rhamnus colubrinus, Enum. 16, citing Commel. Amst. t. 90; Select. 74.

Not illustrated. Martinique, Domingo, Cuba, Jamaica = Colubrina
arborescens (Mill.) Sarg.

Rhamnus cubensis, Enum. 16; Select. 75. Not illustrated. Cuba =
Colubrina cubensis (Jacq.) Brongn.

Rhamnus domingensis, Enum. 17; Select. 264. t. 179, j. 4 as Gouania
glabra, (illegitimate). Domingo = Gouania lupuloides (L.) Urb.
Basionym: Banisteria lupuloides L. 1753.
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Rhamnus Iguanaeus, Enum. 16, citing Commel. Amst. t. 73; Select. 74.

Not illustrated. Caribaeis & Continente = Celtis iguanaeus (Jacq.)

Sarg.

Rhamnus POlygamus, Enum. 17; Select. 2 63 , as Gouania tomentosa (il-

legitimate) Domingo - Gouania polygama (Jacq.) Urb.

Robinia sepium, Enum. 28; Select. 211. t. 179, j. 101. Cartagena =
Gliricidia sepium (Jacq.) Kunth, Synop. 4: 80. 1825.

Credit for the transfer of this species to Gliricidia has been given to

several authors. Kunth appears to have been the first to make the com-

Robinia violacea, Enum. 28; Select. 210. t. 177', /. 49. Cartagena =
Lonchocarpus violaceus (Jacq.) DC.

Rondeletia odorata, Enum. 16; Select. 59. t. 42. Havana, Cuba =
Rondeletia odorata Jacq.

Rondeletia disperma, Enum. 16; Select. 59. Not illustrated. "Baru,

Tierra Bomba, Colombia" = Rondeletia disperma Jacq. The name
is not used in any modern treatment.

Russelia, Enum. 6 = Russelia Jacq.

Russelia sarmentosa, Enum. 25; Select. 178. t. 113. Havana, Cuba =
Russelia sarmentosa Jacq.

Ruyschia, Enum. 2 = Ruyschia Jacq.

Ruyschia Clusiaefolia, Enum. 17; Select. 75. t. 51, /. 2. Martinique

= Ruyschia clusiaefolia Jacq.

Samyda, Enum. 4 = Samyda Jacq. (Name conserved over Samyda L.

1753.)

Samyda decandra, Enum. 21; Select. 131. Not illustrated. St. Martin

= Samyda dodecandra Jacq.

Samyda dodecandra. Enum. 21, citing Plum. ic. i46, /. 2; Select. 132. Not

illustrated. Domingo = Samyda dodecandra Jacq.

Sapium, Enum. 9 = Sapium P. Br. 1756.

Sapium aucuparium, Enum. 31, citing Plum. ic. i7i, /. 2. Brown. Jam.

i. p. 338; Select. 249. t. 158. Cartagena.

Treatments of this taxon have varied greatly. One interpretation is that

of Croizat (Jour. Arnold Arb. 24: 174. 1943) and the most recent that of

Jablonski (Phytologia 16: 393-434. 1968). Jablonski could not find in

Vienna any material seen or collected by Jacquin (p. 404). He could not

identify the Plumier reference (p. 404) and he assigned the Browne ref-

erence to Sapium jamaicense Sw. (p. 398).

Schaefferia, Enum. 10 = Schaefferia Jacq.
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Scoparia procumbens, Enum. 12; Select. 18. Not illustrated. Cartagena

= Scoparia dulcis ex Index Kewensis and Mueller Arg. in DC. Prodr.

10: 431. 1846, with doubt. Not considered in recent treatments. Pen-

nell did not list the epithet in his "Scrophulariaceae of Colombia I.

(Contrib. N. Y. Bot. Gard. 27: 1920).

Scutellaria

Securidaca, Enum. 7 = Securidaca L. 1759, name conserved.

Securidaca erecta, Enum. 27, citing Brown. Jam. i. p. 287 = Securi-

daca diversifolia (L.) Blake.

The description in the Enumeratio is short "Securidaca caule erecto"

and followed by reference to a description by Browne. It is this Browne
reference which forms the basis of Securidaca virgata Sw. (Prodr. 104.

1788).

In the Selectarum (p. 197. t. 183, f. 39. 1763) Jacquin does not repeat

the Browne reference, describes a plant briefly and reports it from Case
Pilote, Martinique. Urban (Repert. Sp. Nov. Beih. 5: 96. 1920) noted
"Securidaca erecta Jacq. (1760) p. 27 (excl. cit. Brown.) et Sel. Amer. p.

197 . .
." It is apparently on this basis that Blake (Contr. U. S. Natl.

Herb. 23: 594. 1923) referred Securidaca erecta Jacq. to the synonymy of

Securidaca diversifolia (L.) Blake. The assumption must be made that

Jacquin changed his mind between publication of the Enumeratio and the
Selectarum and accepted the fact that his species was different from that

described by Browne. Fawcett and Rendle (Flora Jam. 4: 246. 1920) ac-

cepted Jacquin 's original reference to Browne as the typification of Securi-
daca erecta and placed S. virgata Sw. in synonymy. Blake (N. Am. Fl.

25: 372. 1924) rejected this conclusion and used S. virgata. Adams
(Flowering Plants of Jamaica 403. 1972) has followed Blake. Securidaca
has been conserved (#4275) with the type 5. volubilis L., 1759, a taxo-
nomic synonym of S. diversifolia. Securidaca diversifolia (L.) Blake is

known from Martinique but not from Jamaica. The typification of Se-
curidaca erecta Jacq., therefore, rests on the Selectarum citation and the
locale of Martinique and not on that of the Enumeratio. The protologue
of Polygala diversifolia L. was changed successively in Species Plantarum,
ed. 1, Systema Naturae, ed. 10, and Species Plantarum, ed. 2. However,
Blake (Contr. Gray Herb. 47: 15. 1916) typified the species by his state-
ment "Linnaeus's Polygala diversifolia was based solely on a Cliffortian
specimen, now in the British Museum, of Securidaca volubilis L., of which
it becomes a synonym." He did not retain this viewpoint. No special
locality is given for the Clifford specimen but 5. diversifolia is not known
today from Jamaica. The specimen labeled Polygala diversifolia in the
Linnaean herbarium (882.20) is a mixed collection and neither the fruiting
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( ? ) specimen nor the single leaf appear to be Polygala and certainly not
Securidaca.

Securidaca scandens, Enum. 27, citing Linn. spec. pi. i = Dalbergia
monetaria L. f.

This is a complicated story comparable to that of Securidaca erecta, but
one in which an opposite conclusion has been reached, i.e., the Enumeratio
citation is identified and the Selectarum protologue is not.

In the Enumeratio Jacquin cited a Linnaean reference, Sp. PI. (707, as

Securidaca volubilis) where Linnaeus gives a polynomial of Plumier (Spec.

19) referring to a white-flowered cauliflorous plant now recognized as

Dalbergia monetaria L. f. Taken as published, Jacquin's binomial is il-

legitimate, being superfluous, although the name is applied currently to

a species of Securidaca from South America.

Urban (Fedde Repert. Sp. Nov. 16: 136. 1919; Beih. 5: 95. 1920)

proposed the combination "Dalbergia volubilis (L.) Urb. not Roxb." with

the basionym Securidaca volubilis L. The earlier name proposed by Rox-
burgh was for a plant from India, while the Linnaean name was associated

with a plant described by Plumier from the Americas. Dalbergia mone-
taria L. f. appears to be the first available name for the Western Hemi-
sphere plant.

It is also true that Linnaeus changed his mind. He described "Securi-

daca volubilis" citing Browne Jam. 287 (Sp. PI. 707. 1753) and in the

second edition of Species Plantarum (p. 922. 1763) Linnaeus accepted

Securidaca erecta Jacq. and repeated the Browne reference.

In the Selectarum (p. 197. t. 183, j. 83) Jacquin described and illus-

trated a species of Securidaca from Cartagena. In the protologue Jacquin

added a question mark to the Linnaean reference to Securidaca volubilis

but cited in addition Browne, Jam. 2, p. 241 (pagination error for 288)

which Grisebach (Fl. Brit. W. I. Is. 30. 1859) later named Securidaca

brownei. The description given could apply to Securidaca brownei, how-

ever that species is today regarded as endemic to Jamaica. I cannot ex-

plain the statement by Fawcett and Rendle (Flora Jam. 4: 247. 1920)

that "The specimen of S. volubilis L. Sp. PI. 707 in the Linnean Herbarium

is Nissolia jruticosa Jacq." Blake was able to locate and photograph (gh)

a Jacquin collection of Securidaca scandens in the British Museum which

he has labeled as the type. This is a Securidaca. Five detached leaves, a

short piece of stem and some flowers comprise the specimen attributed

to Cartagena. From the small photograph of poor quality made in 1925,

this material appears comparable to recent collections named Securidaca

scandens from the Cartagena area. Since the binomial Securidaca scan-

dens Jacq. is illegitimate, a new name must be found for this material

by someone willing to monograph the South American species of Securi-

Thus, in summary, Securidaca scandens Jacq. (1760) has been identified

by Urban on the basis of the Plumier reference given by Jacquin. The
altered description of Securidaca scandens Jacq. (1763), excluding the
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references to Linnaeus and Browne, remains that of a plant without a

Sicyos edulis, Enum. 32; Select. 258. t. 163. Cuba = Sechium edule

(Jacq.) Sw.

Sida trisulcata, Enum. 26; Select. 195. Not illustrated. Domingo =

Abutilon trisulcatum (Jacq.) Urb.

Sideroxylum pauciflorum, Enum. 15; Select. 55. Not illustrated.

Domingo = Mastichodendron foetidissimum (Jacq.) Lam.

Sideroxylum Sapota, Enum. 15, citing Sloane Jam. t. 2i8; Select. 56. t.

182, f. 19, as Achras sapota major. Cartagena, Cuba, Jamaica = Pou-

teria sapota (Jacq.) Moore & Stearn, Taxon 16: 383. 1967.

Enum. 33; Select. 262. t. 179, j. 102. Havana, Cuba
= Smilax havanensis Jacq.

Solanum bombense, Enum. 15; Select. 49. Not illustrated. Cartagena

= Solanum glabrum fide Index Kewensis.

Dunal (DC. Prodr. 13(1): 102. 1852) referred "S. Bombense Jacq.

Amer. p. 49?" to the synonymy of his Solanum glabrum. Later (ibid. p.

270) Dunal cited S. bombense for specimens in the Banks herbarium

under his Solanum stenorchis. Since the Banks Herbarium does contain

some material from Jacquin it is possible that these collections do repre-

sent holotype material of Jacquin's species. Solanum stenorchis Dunal

may well be a synonym of Solanum bombense.

35. Havana, Cuba

Solanum racemosum, Enum. 15; Select. 50. t. 36. Marl

lanum racemosum Jacq.

Solanum subinerme, Enum. 15; Select. 50. t. 36. Marl

lanum subinerme Jacq.

Solanum triste, Enum. 15; Select. 50. t. 40, j. 2. Martinique = So-

lanum triste Jacq.

Sophora havanensis, Enum. 20; Select. 118. t. 173, f. 1. Havana, Cuba
= Sophora tomentosa L.
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Spermacoce spinosa, Enum. 12; Select. 21. Not illustrated. Havana,

Cuba.

Steyermark (Mem. N. Y. Bot. Gard. 23: 814. 1972) concluded that

this name is ambiguous and should be rejected. It is not his Borreria

densiflora DC.

Spilanthes, Enum. 8 = Spilanthes Jacq.

,
/. 2. Havana, Cuba

Spilanthes urens, Enum. 28; Select. 214. t. 126, /. 1. Cartagena =
Spilanthes urens Jacq.

Spinacia littoralis, Enum. 33; Select. 244. t. 235 as Axyris pentandra

(illegitimate). Cuba = Atriplex cristata H. & B. ex Willd. Sp. PI.

4: 959. 1806.

Jacquin (Select. 244) refers to his earlier assignment of this plant to

Spinacia. Fawcett and Rendle (Jour. Bot. 64: 15. 1926) reported that a

specimen of Spinacia littoralis was in the Banks Herbarium (bm) and

they made the combination Atriplex lit t oralis based on Spinacia littoralis

Jacq. This is not Atriplex littoralis L. (Sp. PI. 1054. 1753). The name

'Atriplex cristata H. & B. ex Willd. appears to be the next available name.

8 = Strumpfia Jacq.

Swietenia. Enum. 4 - Swietenia Jacq.

Swietenia mahagoni, Enum. 20. citing Catesb. Car. 2. t. 8i; Select.

127, citing Linn. syst. B.p. 940. [ 1759]. Not illustrated. Caribaeis =

Swietenia mahagoni (L.) Jacq. 1760.

"CEDRELA Maimer (L. Syst. Nat. ed. 10. 940. 1759) and Swietenia

mahagoni Jacq. (Enum. 20. 1760) are based on the same type, Catesby

Car. 2. t. 81. According to article 63 Jacquin's name is illegitimate but

can be used if it is considered to be a new combination.

Symplocos, Enum. 5 = Symplocos Jacq.

Symplocos martinicensis, Enum. 24; Select. 166. t. 175, j. 68. Mar-

tinique = Symplocos martinicensis Jacq.

Tabernaemontana amygdalifolia, Enum. 14; Select. 39. t. 181, /. 15.

Cartagena = Tabernaemontana amygdalifolia Jacq.

Tabernaemontana cymosa, Enum. 14; Select. 39. t. 181, j. 14. Carta-

gena = Peschiera cymosa (Jacq.) Dugand.
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Stemmadenia grandiflora

Enum. 14; Select. 40. t. 31

(Jacq.) Miers.

. Cartagena

binthus, Enum. 3 = Bursera Jacq. ex L. Sp. PI. ed. ;I. 471 . 1762
(conserved name).

Terebinthus Jacq. is a later homonym of Terebinthus Mill. (1754)
which is a combination of Pistacia L. and Burscra L. (Airy Shaw, Diet.

1107. 1966). Jacquin's description, however, is of Burscra alone.

Terebinthus Brownii, Enum. 18. citing: Shane Jam. t. i99.

Urban (Symb. Antill. 5: 402. 1908) proposed the name Metopium
brownei and cited as synonyms Rhus mctopinm Linn. Syst. X ed. II

(1759) p. 964. and Terebinthus Brownii Jacq. Enum. ( 1760) p. 18, among
others. Urban did not use parentheses to designate parenthetical au-
thors or authors of basionyms and he did not use tautonyms. All recent
authors have referred to this taxon as Metopium brownei (Jacq.) Urb.
The question of typification arises. Terebinthus brownii Jacq. refers

to Sloane. Jam. /. i99 which contains three figures, Figures 1 and 2 of
the Sloane plate are Bursera simaruba while figure 3 is Metopium. Jacquin
abandoned the epithet "brownii" in a further discussion of Burseria
gummijera (Select. 94. 1763). Brownii as a specific epithet should be
considered as an illegitimate name and a later synonym in Bursera.

Urban's treatment, therefore, should be considered as a new name for
Metopium brownei. not a transfer of a Jacquin species. The type could
be that of Rhus metopium L., an illustration by Browne, or of Terebin-
thus maxima Sloane, plate 199, fig. 3. The latter is more typical of the
species and should be considered the lectotype.

Tetragonotheca parviflora, Enum. 28. Not given in Select. = Tetra-
gonotheca fide Index Kewensis.
McCart. a recent student of this genus, concluded that the description

does not refer to a Tetragonotheca. He was unable to locate any au-
thentic material.

Teucrium cubense. Enum. 25; Select. 47. Not illustrated. Cuba =
Teucrium cubense Jacq.

Tournefortia maculata, Enum. 14; Select. 47. Not illustrated. Carta-
gena = Tournefortia maculata Jacq.

Tradescantia geniculata, Enum. 18, citing Plum. ic. 116. /. 2; Select.
94. t. 64. Martinique = Gibasis geniculata (Jacq.) Rohweder.

Tragia hexandra, Enum. 31; Select. 245. t. 173, f. 63. Havana, Cuba
= Platygyne hexandra (Jacq.) Miill.-Arg.

Trichilia, Enum. 4 = Trichilia P. Br. 1756.

Trichilia havanensis, Enum. 20; Select. 129. *. 175, }. 38. Havana,
Cuba = Trichilia havanensis Jacq.
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•ondiodes, Enum. 20, citin

o, Ja

hirta L.

The Browne reference cited by Jacquin was considered by Linnaeus

(Syst. Nat. ed. 10. 1020. 1759) to represent two species. Trkhilia hirta

L. is based on Browne, 278. /. 1. Trkhilia glabra L. is based on Browne,

278. /. 2. The description given by Jacquin (Enum. 20) is "racemis axil-

laribus; foliis pinnatis; foliolis lanceolato-ovatis" and the Jacquin epithet

has been referred to T. hirta L. by Wilson (N. Am. El. 25: 286. 1924)

and subsequent workers.

Trichilia trifolia, Enum. 20, citing Linn. syst. [ed. 10.] i020; Select.

129-132. Curasao & Continente = Trichilia trifolia L. In 1762

Linnaeus (Sp. PI. ed. 2. 551) changed this epithet to "trifoliata" which

has been used in recent floras.

Trigonia, Enum. 3 = Cupania L. (1753).

Trigonia tomentosa, Enum. 19; Select. 102. Not illustrated. Domingo

= Cupania americana L.

Triumfetta Lappula, Enum. 22, citing Linn. spec. pi. i. p. 444; Select.

146. Not illustrated. Martinique = Triumfetta lappula L.

Triumfetta rhomboidea, Enum. 22\ Select. 147. t. 90. Martinique =

Triumfetta rhomboidea Jacq.

Triumfetta semitriloba, Enum. 22, citing Brown. Jam. 2. p. 233; Se-

lect. 146. Not illustrated. Caribaeis = Triumfetta semitriloba Jacq.

= Ut:

Varronia, Enum. 2 = Varronia P. Br. (1756).

Varronia alba, Enum. 14, citing Commcl. Amst. t. 80; Select. 41. Not

illustrated. Cartagena and Curacao = Cordia alba (Jacq.) R. & S.

Varronia curassavica. Enum. 14. citing Brown. Jam. 2. p. i72; Select.

40, without specific epithet. Not illustrated. Curacao = Cordia curas-

savica (Jacq.) R. & S.

Varronia globosa, Enum. 14; Select. 41. Not illustrated. Caribaeis -

Cordia globosa (Jacq.) H.B.K.

Varronia humilis. Enum. 14, citing Brown. Jam. t. i3, /. 2; Select. 41.

Not illustrated. Caribaeis = Cordia globosa (Jacq.) Kunth var. hu-

milis (Jacq.) Johnst.

Varronia macrostachya, Enum. 14; Select. 41, as "macrostachia." Not

illustrated. Cartagena = Cordia curassavica (Jacq.) R. & S. Seethe

i by I. M. Johnston, Jour. Arnold Arb. 30: 99. 1949.
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Varronia marttnicensis, Enum. 14; Select. 41. t. 32. Martinique =

Cordia martinicensis (Jacq.) R. & S.

Varronia mirabiloides, Enum. 14; Select. 41. t. 33. Domingo = Cor-

dia mirabiloides (Jacq.) R. & S.

Vicia disticeia. Enum. 27. Omitted in Select. = Vicia disticha in In-

dex Kewensis.

Mr. C. R. Gunn. a student of the genus Vicia, reported that the de-

scription is not of a Vicia. No material has been seen and the specific

epithet has not been used in any treatment known to me.

Vicia littoralis, Enum. 27; Select. 20b. /. 124. Cartagena = Tephrosia

littoralis (Jacq.) Pers.

Wedelia, Enum. 8 = Wedelia Jacq. Conserved name.

Cimkxia. Enum. 3 = Ximenia L. (1753).

Cimenia multifloka. Enum. 19. citing Plum. gen. 6; Select. 106. t. 177,

j. 31. Cartagena & Domingo = Ximenia americana L. 17S3.

Iygophyllum arboreum. Enum. 20; Select. 130. *. 83. Cartagena =
Bulnesia arborea (Jacq.) Engl. The reference for the publication

of this combination has been cited variously but the correct citation

is Nat. Pflanzenfam. III. 4: 84. 1896.

Arnold Arboretum
Harvard University

Cambridge, Massachusetts 02138



J( )HXST( )X. KEXTROTHAMNL

REVISION OF KENTROTHAMNUS (RHAMNACEAE)

Marshall C. Johnston

The genus Kentrothamnus was established by Suessenguth and Over-

kott (Fedde Repert. Sp. Nov. 50: 326. 1941) to accommodate South

American plants which are related to Colletia Juss. and Discaria Gill. &

Hook., differing from the former in the lack of any revolute nectarial

structure at the rim of the disk and from the latter in the thin disk lining

the cup. The generic distinctions of these three, Colletia, Discaria, and

Kentrothamnus, are obviously tenuous. Escalante (Bol. Soc. Arg. Bot. 1:

223. 1946), in effect, submerged Kentrothamnus in Discaria, but this

procedure seems to me to have no greater merit than simply to merge

all three genera under the name Colletia, a radical course of action which

I, at least tentatively, reject.

A specimen of Kentrothamnus which came into possession of J. Miers

was described by him (Ann. Mag. Nat. Hist. ser. 3. 5: 491. 1860) in the

genus Trevoa Hook.; this is a natural consequence of the nature of the

disk, which did not permit him to refer the species to either Colletia or

Discaria. Had the specimen been in fruit, of course, Miers would have

had to face the problem of generic assignment which was ultimately faced

and solved by Suessenguth and Overkott. Miers's specific epithet is the

earliest one available for Kentrothamnus and the transfer is made below.

Kentrothamnus, in its lack of the revolute nectary of Colletia, and its

lack of the swollen disk of Discaria, as well as in its undistinguished cap-

sular fruits (like those of Colletia, Discaria and Ceanothus L.), possesses

a combination of a number of characters probably primitive in the Tribe

Colletieae. Of all the South American plants of this tribe, Kentrothamnus

probably comes closest to being an "ancestral" type, and of all of them it

is most similar to the solitary North American genus of the tribe, Adotpnia

^Kentrothamnus Suessenguth & Overkott, Fedde Repert. Sp Nov. 50:

326 1941 Generico-specific description: Shrubs 1-4 m. tall; branches

decussate terete, in at least 2 size-classes, the primaries elongate and ar-

cuate, the secondaries 1-8 cm. long, 1-2 mm. thick, rigid and thorn-tipped,

all olive-green to olive-brown and rather densely pubescent with yellowish

straightish or crisped, spreading or somewhat retrorsely curved hairs 0.1-

3 mm long, occasionally the secondaries with shorter thorn-tipped

tertiaries, each secondary and tertiary branch usually with only one leaf-

or flower-bearing node near the middle, the young developing primaries

with many such nodes. Leaves decussate (sometimes slightly offset not

rwfortlv nnnnsiteV. blades obovate to ovate to oblong, 3-15 mm. long,
perfectly opposite); blades i
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less 1 mm. long, slender, pubescent; stipules subulate, ca. 1 mm. long,

pubescent, dark, caducous leaving a minute blackish gland-like structure

at base of each side of the petiole. Flowers solitary or in few-flowered

fascicles, bisexual, S-merous, nodding on pedicels 1-2 mm. long (elongat-

ing to 2-5 mm. in fruit); floral cup 3-4 mm. long, the lower moiety (the

part lined by the disk and destined by accrescence to become the fruit-

pedestal) hemispheric, pale reddish green, the upper moiety slightly cam-

panulate, whitish with vertical roseate stripes leading to the stamen-at-

tachments, the inner surface smooth, the outer pubescent with whitish

crisped more or less spreading hairs 0.2-0.3 mm. long; sepals deltoid, ca.

1.5 mm. long, whitish; petals ca. 1 mm. long with a short basal claw and

an ovate hoodlike portion, whitish; stamens at first hooded by the petals,

then exposed by petal-reflexing ; filaments whitish; disk lining the lower

moiety of the cup. thin or at rim slightly thickened at the reddish ver-

tical stripes of the cup and between those stripes. Ovary 3-celled, free

from the disk and from the cup, glabrous; style about equalling the

sepals. Fruit a 3-parted schizocarpous pedestalled capsule ca. 5 mm. long,

the 3 parts at maturity separating from each other and from the pedestal

and each splitting in a ventral-apical midline to release the seed. Type
species here designated: K. penninervius Suessenguth & Overkott.

Kentrothamnus weddellianus (Miers) M. C. Johnst., comb. nov.

Trevoa weddelliana Miers, Ann. Mag. Nat. Hist. ser. 3. 5: 491. 1860. (Type:
Bolivia, circa Chuquisaca, d'Orbigny 1212, bm-miers!, isotype, br!)

Colletia foliosa Rusby, Mem. Torrey Bot. Club 3(3): 16. 1893. (Type: Bo-
livia, vicinity of Cochabamba, 1891, A. M. Bang 978, holotype ny!, iso-

Colletia foliosa var. (p) microphylla O. Kuntze, Rev. Gen. PL 3(2): 38. 1898.
(Type: Bolivia, Cochabamba, 3000 m., 26 Mar. 1892, 0. Kuntze s.n., holo-
type ny!, isotype, us!).

Kentrothamnus foliosus (Rusby) Suesseng., Fedde Repert. Sp. Nov. 50: 327.

f penninervius Suesseng. & Overk., Fedde Repert. Sp. Nov. 50:
327. 1941. (Type: Bolivia, Sala-sala-Tasnapaloa, 3600 m., 12 Mai 1927,
Troll 3360, holotype b!, isotype m!).

Discaria weddelliana (Miers) Escalante, Bol. Soc. Arg. Bot. 1: 223. 1946.

The description is given above, since the genus is considered to be
monotypic. Suessenguth and Overkott (loc. cit., and in Natiirlichen Pflan-
zenfamilien ed. 2. 20d: 164, 165. 1953) attempted to distinguish two
species, mainly on the basis of the placement of slightly swollen portions of
the upper margin of the nectarial disk (below the centers of the sepals in
K. penninervius, below the stamens in K. foliosus). Examination of con-
siderably more material than was available to those authors indicates the
presence of the level of variation one expects in Rhamnaceae not only from
plant to plant in a population, but from stage to stage in anthesis in the
same flower. Field observations are necessary to establish the exact sites

> of swelling and nectar production in the disk at anthesis.
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Specimens seen in addition to the types are cited below.

Bolivia: Challapass, 3800 m., 18 Mar. 1892, 0. Kuntze s.n. (ny) ; Cochabamba,

Colon, a disused brewery a few km. from Cochabamba, 16 Jan. 1949, Miss W.
M. A. Brooke 5114 (ny) ; near Cerveceria Colon, Quebrada Colon, ca. 20 km.

E of Cochabamba in dense thicket near riverbank, 2800 m., 14 Mar. 1939, W

.

J. Eycrdam 24787 (uc) ; Cochabamba, canyon above Taquina, 12 km. N of

Cochabamba, 1 Nov. 1942, M. Cardenas & H. Cutler 7409 (gh) ; cercado de

Cochabamba, Cerro San Pedro (falderio), 2575 m., terrenos pedregosos y secos,

2i Apr. 1066. Roy F. Steinhach 115 (gh).

Argentina: Prov. Jujuy, Dept. Yavi, La Quiaca-Villazon, 3442 m., 24 Jan.

1940, Schreiter 11230 (gh, ny)
;
Jujuy. Dept. Santa Catalina, Cuesta de Toquero,

camino a Sta. Catalina. 21 Jan. 1940, A. L. Cabrera 7791 (gh).

On the label cited above, Miss Brooke notes that an extraction of the

plant is made for use as soap and shampoos. No other economic data

It seems clear from the label data that the plant grows in very arid

scrub on rocky mountain-slopes, and that it grows taller (3-4 m.) near

stream banks than in the more xeric places (1-2 m.).

Herbarium and Department of Botany

The University of Texas at Austin

Austin, Texas 78712
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sor of Botany at Harvard Ur iversity from 1935 to 1959

and Director of the Arnold Arboretum from 1947 to

1954.


