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dichasial, usually 5-10-flowered, the peduncle flattened, subobsolete
or to 1.5 mm. long, the axes and pedicels 4-9 mm. long, bracteate with
bracts to 1.5 mm. long, the pedicels bracteolate and flared just below
calyx; flowers slenderly pedicellate; calyx cupuliform, the lobes del-
toid, about 1 mm. long and 0.8 mm. broad, 1-3-nerved; corolla
4.5-5 mm. long, the tube 2.5-2.7 mm. long, glabrous without, glabrous
within at the extreme base but retrorse-pilose above to throat with
trichomes 0.7-0.9 mm. long, the lobes 1.9-2.3 mm. long, glabrous dis-
tally, deltoid-ovate, the venation complex, each lobe supplied by one
main nerve, this usually narrowly divaricate in the tube, ascending
and branching into the lobe, producing 2—4 ascending lateral branch-
nerves, these occasionally briefly branched; stamens inserted at
throat, with short pilose filaments 0.3-0.5 mm. long, the anthers del-
toid, blunt-tipped, about 0.7 mm. long; ovary glabrous, about 1.5
mm. high and 1.8 mm. broad, the style filiform, glabrous, about 1
mm. long, the stigma subglobose, subbilobate, about 0.9 mm. in
diameter; capsule ellipsoid, 7-8 mm. long, about 4 mm. broad, short-
apiculate.

TYPE LocaLITY: Savaii, Samosa; the type is Rechinger 1648, pre-
sumably deposited at Berlin and subsequently destroyed. We have
geen no isotypes, but the species is very well illustrated and easily
recognized.

Disrrisurion: Endemic to Samoa; apparently known only from
Savail. It is said to be a shrubby species becoming a small tree 4 m,
high, with markedly 4-angled branchlets and with white flowers,
occurring at high elevations (1030 m. according to Christophersen &
Hume), or in “sunny openings near Asau’’ (Rechinger).

SAMOA: Bavarn: Forest above Matavanu, Christophersen & Hume 2124 (Bish,
NY, UC, US).

Characters that amply distinguish @. fleischmannii from other
Samoan spectes, and 1n combination from its congeners throughout the
Pacific, are its relatively large corollas, its candelabriform corolla-lobe
venation of an unusual type (consisting of a dichotomous main nerve
with several laterals rather than being 3 or 5-nerved), its long, narrow,
usually oblanceolate leaf-blades, and its 4-winged branchlets.

12. Geniostoma stenocarpum A, C, Sm. in Sargentia 1: 98, 1942,
PLATE 1, FIGURE 12; PLATE 3, FIGURER 7, 8
Shrub or small tree to 4 m. high, with at first often minutely
pubescent but soon glabrate slender subterete branchlets; stipules
intrapetiolar, forming s short rounded sheath; leaves petiolate, the
petioles 2-6 mm. long, the blades lanceolate or narrowly ovate,
4-7.5 em. long, 1.2-2.7 em. broad, attenuate and decurrent or merely
acute at base, or very rarely subtruncate, narrowly acute to slightly
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acuminate at apex, entire, the costa slightly sulcate above, raised
beneath, the lateral nerves 4-7 per side, prominulent, the veinlets
mostly obscure; inflorescences glabrous or sometimes at first minutely
pubescent and soon glabrate, axillary among the leaves, 5-12(-18)-
flowered, dichasial, compound dichasial, or often irregular, the peduncle
1 mm. long or less, the major axes 3-6 mm. long, the nodes bibracteate
(sometimes with only 1 or with no bract), the pedicels 2-5 mm. long,
bracteolate, the bracteoles about 0.5 mm. long; calyx cupuliform, the
lobes deltoid-ovate, acute or short-acuminate, 1-3-nerved, the margins
ciliolate; corolla short-tubular, 2.5-3.5 mm. long, glabrous externally,
divided to middle, the tube glabrous within basally, sparsely hirtellous
at throat with trichomes about 0.4 mm. long, similarly hirtellous in a
narrow median horizontal band and on filaments (but glabrous between
filaments in upper portion), the lobes ovate, glabrous, the venation
relatively complex, each corolla-lobe supplied by 3 nerves with several
lateral branches in the lobe, derived from a single main nerve entering
the tube and producing two main lateral nerves in the throat; stamens
ingserted at throat, the filaments narrowly deltoid-ligulate, about
0.6 mm. long, pilose, the anthers glabrous except at extreme base,
obtuse or with a minute mucronulate apex, ovate-oblong, 0.8-0.9 mm.
long; ovary glabrous, subglobose, about 1 mm. in diameter, the style
filiform, glabrous, short to nearly obsolete, 0.3-0.7 mm. long, the
stigma subglobose, about 0.5 mm. in diameter, papillate; capsule
ellipsoid, 7-10 mm. long, 2.5-3.5 mm. wide, apiculate by the stylar
remnant, subtended basally by the persistent calyx.

TypE Locariry: Nandarivatu, Viti Levu, Fiji; the type, Degener &
Ordonez 13591, is cited below.

DisrriBurion: Endemic to Fiji and thus far known only from Viti
Levu, where it appears quite frequent at middle elevations. It has
been recorded as a shrub or small tree up to 4 m. high, occurring in or
on borders of dense forest at elevations up to 1150 m. and only rarely
as low as 150 m.; the flowers are greenish or white.

Locan NaMmgs: Mbati-mbaty (Gillespre 3170); mbuimbuita (Smith
4993, 6020); mbatimara (Smith 5062).

FIJI: Viti Levu: Mba: Nandarivatu and vicinity, Gibbs 555, pro parte (BM}:
Tothill 626 (K), Gillespie 3170 (Bish), 4280 (Bish, UC), Degener & Ordonez 13591
(A type, Bish, K, NY, UC, US), 13592 (A, Bish, K, NY, UC, US), 14314 (A, Bish,
K, NY, UC, US); slopes of escarpment north of Nandarivatu, Smith 6020 (A,
Bish, K, NY, US); Mt, Ndelaiyod, on escarpment west of Nandarivatu, Smith
5062 (A, Bish, K, NY, US); ridge between Mt. Nanggaranambuluta and Mt.
Namama, east of Nandarivatu, Smith 4993 (A, Bish, K, NY, US); slopes of Mt.
Tomanivi [Mt. Vietoria], Smith 5226 (A, Bish, K, NY, US8); hills between Nandala
and Nukunuku Creeks, along trail from Nandarivatu toward Lewa, Smith 6152
(A, Bish, K, NY, US). Nandronga & Navosa: Northern portion of Rairaimatuku

Plateau, between Nandrau and Rewasau, Smith 5394 (A, Bish, K, NY, US).
Serua: Banks of Navua River, at Namata Rapids, Gillespie 2941 (Bish, UC).
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The available specimens fall into three fairly well marked forms
that appear not significant enough to merit names: a narrow-leaved
glabrous form, a narrow-leaved puberulent form, and a glabrous form
with comparatively broad, ovate leaf-blades. The first of these
includes the type collection and most of the cited specimens. Only
three collections (Degener 14314 and Ghllespie 2941 and 4280) show
a marked and fairly persistent puberulence on the branchlets; a
minute indument is frequent on the innovations but is usually soon
lost. One puzzling specimen, Smith 6020, seems to have both gla-
brous and persistently puberulent branchlets on one tree. The third
form, with leaf-blades ovate and rounded to subtruncate at base, is
represented by Gibbs 555 and Smith 5394, Association of these three
forms with particular habitats or altitudes does not at this time seem
to be noteworthy.

The closest relationship of (. stenocarpum appears to be with
Q. rupestre, of the New Hebrides, and less notably with G. insulare.
The small and predominantly lanceolate leaf-blades give a very
distinct aspect to G. stenocarpum. Although corolla-lobe venation
18 not an entirely dependable criterion of relationship, in this respect
A. stenocarpum is closer to @. insulare than to @. rupestre, in which
the lobe-supplying nerve usually divides at or near the base of the
corolla-tube.

The flowers of G. stenocarpum are noted as foetid only by Gibbs,
whose No. 555 is & mixture with (. »tiense; her comment may apply
to the latter species, which is reported by various collectors as having
malodorous flowers.

13. Geniostoma samoense Reinecke in Bot. Jahrb. 25: 666. 1898; Rechinger in
Denkschr. Akad, Wiss. Wien 85: 328. 1910; Gilg & Benedict in Bot.

Jahrb. 56: 543. 1921; Setchell in Carnegie Inst. Publ. 341: 59. 1924,
PLATE 1, FIGURE 13

Small tree to 10 m. high or shrub, glabrous throughout except the
axes of the inflorescence and some floral parts, or the innovations at
first minutely pubescent, soon glabrate; branchlets distally 1-3 mm.
in diameter, subterete or somewhat compressed-quadrangular, in age
terete; stipules intrapetiolar, forming a subtruncate or gently rounded
sheath 1-2 mm. high; leaves petiolate, the petioles 5-15 mm. long,
exalate, the blades chartaceous, ovate to broadly ovate, 3-18 cm.
long, 1.5-9 c¢m. broad, rounded or obtuse-cuneate and decurrent at
base, obtuse to acuminate at apex, entire, the costa sulcate above,
raised beneath, the lateral nerves 5-10 per side, slightly raised on
both sides, the veinlets manifest or somewhat obscure, not raised;
inflorescences axillary among the leaves, dischasial, the dichasia
strict or often irregularly branching, 5-15-flowered, commonly 9-
flowered, the peduncle about 1 mm. long and 0.7 mm. thick, bibrac-
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teate at summit, the major axes 2-5 mm. long, the pedicels 1-3 mm.
long, bibracteolate at nodes or sometimes irregularly 1- or 2-
bracteolate, the bracteoles when opposite continuous across the node,
sheathing, all the axes minutely puberulent with short blunt trichomes
no more than 0.03 mm. in length; calyx 1.3-1.6 mm. long, the lobes
equal in length to the tube, broadly deltoid, about 0.7 mm., long and
1 mm. wide, marginally ciliolate, 3-nerved (rarely obscurely so); corolla
2.5-3.3 mm. long, the tube 1.2-1.8 mm. long, glabrous without,
glabrous within in the lower half, pilose in the upper half to the throat
with white trichomes 0.45-0.7 mm. long, the lobes glabrous or pilose
only at extreme base, the venation comparatively complex, each
corolla-lobe supplied by 3 main nerves diverging near base of tube
and branching laterally near throat, all ascending into the lobe, there
with brief lateral branches or none; stamens inserted at throat, the
filaments pilose, higulate, about 0.3 mm. long, the anthers ovate,
acute or obtuse, about 0.7 mm. long and 0.5 mm. broad; ovary gla-
brous, subglobose, about 1 mm. in diameter, the style about 0.2 mm.
long, glabrous, the stigma depressed-globose or subglobose, papillate,
0.7-1 mm. in diameter; mature capsule ellipsoid-obovoid, briefly
apiculate by the stylar remnant, the lobes dehiscent-recurved, 8-10
mm. long, 4-5 mm. broad; seeds ovoid with a concave hilum, the
testa minutely papillate, about 0.06 mm. thick, the papillae no more
than 0.015 mm. high, orange in life.

Geniostoma samoense is a species of the alliance of G. rupestre,
differing chiefly in the puberulent dichasia, the relatively broader
capsules, and the larger, broader, usually more obtuse leaf-blades.
The venation of the corolla-lobes is very similar to that of G. rupestre,
there being some variability within each species as to the height in
the corolla-tube of the point of divergence of the three main nerves.
The venation of the sepals is generally 3-nerved, although the two
lateral nerves are sometimes short and obscure. The dichasia are
distinctly but minutely puberulent with trichomes no more than
0.03 mm. long, which are usually persistent even on fruiting specimens.

Several specimens cited by Christophersen (in Bishop Mus. Bull.
128:176. 1935) as . rupestre are here referred to (. samoense, a
species not considered by Christophersen in identifying his material.
There 18 no indication that Christophersen believed Reinecke’s
species a synonym of (. rupestre, but this was possibly the case.
We are satisfied that the two entities amply merit specific recognition.

The availlable material of @. samoense represents two varieties,
which may be differentiated as follows:

Leaf-blades usually 8-18 X 4-9 cm., rounded at base, obtuse to obtusely acuminate

at apex; anthers blunt at apex; stigma globose; plants of low elevations.
Var. samoense
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Leaf-blades usually 3-11X1.56~4.56 cm., cuneate at base, long-acuminate at apex;
anthers minutely mucronulate; stigma depressed: plants usually of
mountainforests, . . . . . . . . . . . . . .. . « « var, parviflorum

13a. Geniostoma samoense VAr. samoense
PLATE 2, FicURES 25, 27, 28; PLATE 3, FIGURES 1-4
Geniostoma rupesire var. macrophyllum A. Gray in Proec. Amer. Acad. 4: 33,
nomen. 1859.

Leaf-blades large, relatively broad, rounded at base, obtuse to
obtusely acuminate at apex, comparatively thin in texture; bracts
1-1.3 mm. long; anthers blunt at apex; stigma globose, the style
short.

TypE rocaLIiTY: Samoa; the precise locality and the identity of
the holotype are uncertain, since Reinecke cited his own collection
(275) from Upolu and three Graeffe specimens (245 and 1393 from
Upolu, and 1613 from Savaii). Rather than designate a lectotype
at this time we prefer to consider the four collections as syntypes;
duplicates of two of them (Graeffe 1393 and 1613) have been seen
and are cited below as isosyntypes.

DistriBuTion: On the basis of available material, this typical
variety is seen to occur on several islands of Samoa and also on
Uvea, Wallis Islands. It is recorded as a shrub or small tree, with
white flowers; the seeds are brown, embedded in orange pulp. Habi-
tats reported are swampy forest near the coast, thickets on rocky
bluffs, near lava fields, or in fau (Hibwscus tiliaceus) forest, from
altitudes of near sea level to 680 m. (summit of Mt. Fao).

Locar Names: Tartai-ipu (Christophersen); fatpoipo (Reinecke,
on Upolu); fatimatao (Powell, on Upolu); laumafatifals (Setchell, on
Tutuila, and also Powell).

SAMOA: Savan: Matautu, Vaupel 222 (Bish, K, NY, US); between Letui
and Aopo, Christophersen 906 (Bish); Matavanu lava field, Christophersen &
Hume 1898 (Bish) ; Bafotu-Manase, Chrisiophersen & Hume 2451 (Bish, UC, US);
near Salaeula, lava flow of 1905-1911, Christophersen 2467 (Bish, NY); without
precise locality, Graeffe 1613 (K isosyntype). UrorLu: Summit of Mt. Fao,
Christophersen 556 (Bish, NY, UC); without precise locality, Graeffe 18 (BM),
1393 (K isosyntype), 1614 (K). Tutuila or Upolu: Powell 257 (K). TuTuiLA:
Near Nuuli, Setchell 117 (Bish, UC); Breakers Point, Seale in 1929 (NY); Pango
Pango harbor, Diefenderfer 29 (Bish); Pango Pango and vicinity, Yuncker 9336
(Bish), Kuntze 23007 (NY), Meebold 12646 (Bish, K), Setchell 264 (UC), Col-
larino (Setchell no.) 678 (UC). Oru: Yuncker 9453 (Bish, USB), 9477 (Bish,
UC, US). Tavu: South of Siufaga, Yuncker 9005 (A, Bish, US); near Siufaga,
Yuncker 9192 (Bish). 8amoa, without loeality, Graeffe s.n. (GH); U.S. Ezxpl.

Exped. (source of the name @. rupestre var. macrophyllum, GH, NY, US),
UVEA (Wallis Islands): Without other locality, Graeffe 42 (BM).
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13b. Geniostoma samoense var. parviflorum Reinecke in Bot. Jahrb. 25: 666,
as var. parviflora. 1898; Gilg & Benedict in Bot. Jahrb. 56: 544, as var.

parviflora. 1921,
PLATE 2, FIGURE 26; PLATE 3, FIGURES 5, 6

Leaf-blades comparatively small, usually 3-11X1.5-4.5 cm.,
cuneate at base, long-acuminate at apex, pale beneath, with obvious
venation; anthers minutely mucronulate with a tip about 0.1 mm. long;
stigma depressed, about 0.7 mm. in diameter, broader than high.

TypE Locariry: Upolu, Samoa; the type is Reinecke 555, which we
have not seen. Gilg & Benedict mentioned the specimen (in 1921) as
moldy and useless, but nevertheless they opined that it might represent
a distinct species,

DistrisuTION: Samoa, known only from Savaii and Upolu; the
material available to us is all from the former island. The variety is
recorded as a small tree or shrub up to 10 m. high, with white flowers
and green fruits. It usually occurs between 1,000 and 1,400 m.
altitude, but on occasion as low as 200 m.

SAMOA: Bavai: Matavanu crater, Chrislophersen 609 (Bish, US); Matavanu
lava field, Christophersen & Hume 1878 (Bish, UC, NY); above Matavanu,
Christophersen & Hume 2200 (Bish, NY); Letui, Christophersen 775 (Bish, UC,
US); above Salailua, Christophersen 2675 (A, Bish, UC, US), 3118 (Bish, UC,
NY); Siuvao-Auala, Christophersen 3375 (Bish).

Although there is a strong difference in general aspect between the
two varieties here recognized, no significant floral characters appear
to distinguish them. The flowers in both are about the same size,
and why Reinecke selected the varietal epithet ‘“parviflora’” is not
clear. His original description of the variety is not very helpful, but
it seems definitely to refer to the small-leaved form with long-acumi-
nate leaf-apices.

14. Geniostoma rupestre J. R. & G. Forst. Char. Gen. 24. {. 12. 1776, Beschr.
Gatt. Pfl. ¢. I, f. 12, 1779; Willd. Sp. PL. 1: 998. 1797; S8preng. P1. Min. Cog.
1: 18. 1813, Byst. Veg. 1: 588. 1825; Endl. Gen. Pl. 576. 1838; DC. Prodr.
9: 26. 1845; Benth. in Journ. Linn. Soe. Bot. 1: 97. 1857; F. v. Muell. Contr.
Phytog. New Hebr. 13. 1873; Gilg & Benedict in Bot. Jahrb. 56: 542. 1921;
Guillaumin in Bull. So¢. Bot. Fr. 72: 701. 1927, in op. cit. 76: 299. 1929, in
Journ. Arnold Arb. 13: 22. 1932, in Journ. Linn. Soc. Bot. 51: 557. 1938.

PrLaTE 1, FIGURE 14
(Geniostoma ‘‘densiflora” sensu Guillaumin in Bull. Mus. Hist, Nat. [Paris] II.
9: 295. 1937, non Baillon (1880).

Shrub or small tree to 10 m. high, glabrous throughout except for
some floral parts, the branchlets slender, subterete or somewhat com-
pressed-quadrangular, 1-2 mm. in diameter distally; stipules intra-
petiolar, forming a subtruncate or obtusely deltoid sheath 1-1.5 mm.
high; leaves glabrous, petiolate, the petioles slender, 5-10 mm. long,
the hlades thin-chartaccous to subcoriaceous, ovate to elliptic-ovate,



SMITH & STONE—PACIFIC ISLAND PLANTS, XVII 39

often rather narrowly so, 3-14 c¢cm. long, 1-4 em. broad, acute and
decurrent or rarely somewhat rounded at base, acuminate or obviously
cuspidate at apex, entire, the costa sulcate above, raised beneath,
the lateral nerves 5-9 per side, slightly raised on both surfaces, the
veinlets plane, mostly obscure; inflorescences axillary among the
leaves, dichasial, 5-15-flowered, glabrous, the peduncle short, flattened,
1-2 mm. long, bibracteate at apex, the bracts lanceolate, to 1.5 mm.
long, the axes slender, 2—-5 mm. long, bibracteate at nodes, the pedicels
2-5 mm, long, slightly flared and bracteolate below calyx; flowers
externally glabrous, borne in triflorous (or irregular) dichasia; calyx
cupuliform, the lobes deltoid-ovate, 0.7-1 mm. long, 3-nerved; corolla
2.5-3 mm. long, short-tubular, slightly urceolate, with reflexed (?)
lIobes, divided to middle, the tube glabrous within at base, sparsely
pilose above and around throat with white reflexed trichomes 0.5-0.8
mm. long, these also on filaments, the lobes glabrous distally within,
sparsely pilose with similar trichomes toward extreme base along
nerves, the venation comparatively complex, each lobe supplied by a
central nerve producing a lateral branch on each side near base of
tube or sometimes higher, the branches ascending into the lobe and
there often with brief lateral branches, occasionally the lobe supplied
by two equal (or very rarely by three equal) veins ascending distinct
from base of tube; stamens inserted at throat, the filaments deltoid-
ligulate, 0.3—0.4 mm, long, pilose, the anthers narrowly oblong-deltoid,
about 0.8 mm. long, minutely apiculate at apex, distally or entirely
glabrous; ovary glabrous, subglobose, 0.6-0.7 mm. in diameter, the
style filiform, glabrous, 0.6-0.7 mm. long, the stigma globose or sub-
globose, about 0.5 mm, in diameter, capsule 7-10 mm. long, 3—4 mm,
broad.

TyprE LocaviTy: Tanna, New Hebrides; type collected by J. R. &
G. Forster on Cook’s second voyage, cited below,

DistriruTiON: Known with certainty from the New Hebrides
(several islands) and the Santa Cruz Islands; also reported from New
Caledonia, as discussed below. The specimens available to us are
noted as shrubs or small trees to 10 m. high; the flowers are said to
emit a strong foetid odor that attracts flies. Adequate altitudinal
data are not available, but presumably @. rupestre is a lowland species.

SANTA CRUZ ISLANDS: Vanikoro: Kajewski 650 (A, UC, US).

NEW HEBRIDES: Esriritu S8anto: Mt. Tabwemanana, in open grassland,
I. & Z. Baker (Oxford Univ. Exped.) 29 (BM). AmeryM: Mt. Touo, de la Rile
(2nd Voy.) in 1935-36 (A). ErroManNga: Wuppenbu (7), Cheesman 20 (K).
TANNA: J. R. & G. Forster 103 (BM type, K); ‘“Herb. Pallas’” (coll. Forster?)

(BM); W. Anderson in 1774 (BM). AnErryoM: Anelgahaut Bay, Kajewsk: 728
(A, Bish, NY, US).
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Geniostoma rupestre has been the traditional “catch-all” for Pacific
specimens of the genus, even though Gilg & Benedict in 1921 ex-
pressed the opinion that it was a local species limited to the New
Hebrides. They apparently had access to some portion of the origi-
nal Forster material from Tanna. At this time we cannot be certain
as to the precise identity of the several New Caledonian sheets re-
ferred to @G. rupestre by Guillaumin, but it is quite probable that the
range of the species does extend to that island and perhaps also to the
Solomons. However, on the basis of existing material we feel assured
that it does not occur east of the New Hebrides.

Since G. rupestre 18 the type species of the genus, some importance
is attached to the Forster material, fortunately preserved in good
condition. The four specimens cited above from Tanna are so similar
in all respects that one may believe them to be parts of the same
Forster collection, As holotype we designate the British Museum
sheet that is clearly labeled as a Forster collection; previously none
of these sheets has been so designated.

Among tbe species with comparatively long corolla-throat trichomes,
(. rupestre is readily distinguished from its only close allies, for in-
stance @. samoense and @. insulare, by its glabrous habit and usually
acuminate leaf-blades. A closer superficial resemblance exists be-
tween G. rupestre and the Fijian @. maegregorii, but the indument of
the corolla in these two species is uniformly and strikingly different,
even though this character is not obvious upon superficial examination.

15. Geniostoma insulare Smith & Stone, sp. nov. PLaTE 1, FIGURE 15

Frutex vel arbor gracilis ad 5 m. nonnunquam ad 15 m. alta praeter
corollae partem interiorem demum glabra, vel innovationibus ramulis
petiolis foliorum costa subtus inflorescentine axibusque arcte puberulis
(pilis patentibus rufis circiter 0.1 mm. longis), ramulis juventute saepe
quadrangularibus 1-3 mm. crassis demum subteretibus glabrisque;
stipulis intrapetiolaribus in vagina 1-1.5 mm. alta rotundata vel
obtusa conjunctis; foliis plerumque comparative parvis, petiolis 3-9
(—11) mm. longis complanatis superne subalatis, laminis chartaceis vel
subcoriaceis, ovatis vel ellipticis interdum elliptico-obovatis raro
obovatis, 2-12 c¢m. longis, 1-7 cm. latis, vulgo circiter 5X2.5 cm.,
basi rotundatis subtruncatis obtusis vel late acutis et plus minusve
decurrentibus, apice rotundatis vel acutis interdum minute mucronatis
vel cuspidatis vel retusis, margine integris, costa supra sulcata subtus
elevata, nervis lateralibus supra saepe subdepressis subtus prominulis,
venulis subobscuris; inflorescentiis axillaribus dichasialibus 5-15-floris,
pedunculo 1-3 mm. longo, axibus pedicellisque 2-5 (~7) mm. longis
interdum puberulis, bracteis inconspicuis; calyce cupuliformi, lobis
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deltoideo-ovatis circiter 1X1.3 mm. 1-3 (-5)-nervatis; corolla
breviter tubulosa 3-3.5 mm. longa fere ad medium lobata, tubo
faucibus pilis pallidis retrorsis 0.4-0.8 mm. longis hirtello, lobis del-
toideo-ovatis circiter 1.5 mm. longis latisque supra basim glabris,
nervatio subintricato, corollae quoque loba nervo unico cum nervis
lateralibus 2 plus minusve tubi medio ornato praedita, nervis 3 sub-
parallelibus vel curvatis in lobam adscendentibus et ibi venulas breves
laterales paucas gerentibus; staminium filamentis ad 0.2 mm. longis
pilosis, antheris deltoideis circiter 0.8 mm. longis apice acutis vel
minute mucronulatis; ovario subgloboso 0.7-0.9 mm. diametro, stylo
ad 0.6 mm. longo, stigmate subclavato-obovoideo inconspicue bilobato
papilloso 0.7-0.9 mm. longo; capsula ellipsoidea vel sphaeroidea, 5-14
mm. longa, 3-5.5 mm. lata, apiculata, seminibus ovoideis circiter 1.2X
0.7 mm. minute papillosis.

The species here described as new appears to be the most abundant
Geniostoma in Tonga, and in some forms it occurs more sparingly in
both Fiji and Samoa. Specimens which we now refer here have been
variously identified in herbaria as G. rupestre, G. vitiense, and G.
calcicola. Of these species, (. insulare is most closely allied to G.
rupestre, from which it differs in its quite dissimilar foliage, the leaf-
blades being most often rounded to obtuse at apex and only occasion-
ally broadly acute or bluntly cuspidate. In general the veins supply-
ing corolla-lobes branch high in the tube rather than near or at the
base as 1s frequent in . rupestre, but this character is not entirely
dependable. Our var. tongense of the new species, in its closely but
harshly puberulent vegetative parts, suggests &. calcicola, which we
now believe to be represented only by the type collection from Fulanga,
Fiji. However, G. insulare never has its foliar indument extending
to both surfaces of the leaf-blades, this being limited even in wvar.
tongense to the ventral costae and a few of the laterals. The complex
involving @. insulare, G. rupestre, and @. calciola is not satisfactorily
understood from available material and the present solution is ad-
mittedly provisional, pending further observation or experiment.
Two varieties, one of which has three quite distinct forms, are dis-
tinguished as follows:

Vegetative partsglabrous . . . . . . . . . . . . . ... var. insulare
Leaf-blades elliptic or ovate, rarely somewhat obovate, rounded or merely

acute at base and apex, not cuspidate.
Capsules ellipsoid, comparatively narrow; Tonga and Fiji . . .{. insulare
Capsulessphaeroid; Fiji . . . . . . . . . « .+ « . . . f. sphaerococcum
Leaf-blades mostly obovate, gradually decurrent at base, rounded or broadly
acute and cuspidate at apex; Samoa . . . . . . . . . . f. cuspidatum
Yegetative parts (innovations, branchlets, petioles, and usually leaf-blades on
ventral costae) puberulent; Tongaand Nive . . . . . . . . VAr. tOngense



38 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

15a. Geniostoma insulare var. insulare

Varietas typica; partibus vegetativis glabris; foliorum laminis
plerumque ellipticis vel ovatis raro subobovatis, basi obtusis vel
rotundatis interdum subdecurrentibus, apice rotundatis vel obscure
mucronatis vel late acutis; capsulis ellipsoideis vel sphaeroideis.

15a (1). Geniostoma insulare var. insulare forma insulare

Gentostoma rupesire var, elliplicum A. Gray in Proc. Amer. Acad. 4: 33, nomen.
1859.

Forma typica; foliorum laminis plerumque ellipticis vel ovatis;
capsulis ellipsoideis.

Type in the herbarium of the University of California, No. 296979, collected
at edge of mangrove swamp near Nukualofa, Tongatabu, Tonga, near sea level,
June-August, 1926, by W. A. Setchell & H. E. Parks (No. 15334). Duplicates
at Bish, GH, US.

ADDITIONAL SPECIMENS EXAMINED!

TONGA: Ha’asar Grour: Kao: Yuncker 15900 (US). NoMuxka: Seaside
thicket, Yuncker 15821 (US). NrivaToruTArU: Summit of range east of Vaipoa,
Higrlimann 366 (US). TaAraur: Path to the Piu 'o Tafahi, Hiirlimann 432 (US).
TorGATABU GRoUP: ToNGATABU: Peninsula west of Hofoa, Hurlimann 83 (US);
Vahe Ha’ake, Seichell & Parks 15357 (UC); near Ha'atafu, Sefchell & Parks
15575 (UC) ; below Ha’akame village, Yuncker 15284 (US) ; near Niutoua, Yuncker
15111 (US); without precise locality, U.8. Expl. Erped. (source of the name G.
rupesire var. ellipticum, GH, NY), Lister in 1889 (K), Selchell & Parks 15231
(UC), 156247 (UC). Tonga, without further locality: D. Nelson (BM).

FIJI: Vanvua LEvu: Mathuata: Seanggangga Plateau, in drainage of Korovuli
River, near Natua, Smith 6868 (A, Bish, K, US). Thakaundrove: Maravu, near
Balt Lake, Degener & Ordonez 14170 (A, Bish, K). Furanga: Limestone forma-
tion on lagoon eliff, Smith 1203 (Bish, GH, K, NY, UC, US).

Disrrisurion: Tonga and Fiji; the plant is recorded as a low shrub
or slender tree not much exceeding 3 m. in height, usually occurring
in thickets near sea level or in xerophilous or fog forest upward to
500 m., frequently on limestone; the flowers are white or greenish
white.

Locar NAMES AND UsE: T¢’¢ pilo a Maur (recorded by various
collectors in Tonga); faefaelunga (Niuatoputapu); mbitimbiti (Ful-
anga). Hirlimann indicates that the plant is used in Tongan medi-
cine.

As the nomenclaturally typical form and variety of G. insulare we
have indicated the population with glabrous habit, prevailingly elliptic
or ovate leaf-blades, and ellipsoid capsules.

15a (2). Geniostoma insulare var. insulare forma sphaerococcum Smith &
Stone, f. nov. PLATE 2, FIGURE 20
Forma foliorum laminis ovatis acutis saepe basi rotundatis vel sub-
truncatis; e forma typica capsulis sphaeroideis distinguitur.
Type in the U.S. National Herbarium, No. 1674613, collected in hills above

Namalata and Ngaloa Bays, Kandavu, Fiji, alt. 200-400 m., October 14, 1933,
by A. C. Smith (No. 112). Duplicates at Bish, GH, K, NY, UC.
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ADDITIONAL SPECTMENS EXAMINED:

FIJI: Vi1 Levu: Naitasiri: Woods near Tamavua, Gillespie 3610 in part (NY);
near road beyond Nasinu, Gillespie 3610 in part (Bish, UC). Ovarnav: Northwest
of Levuka, (fillespie 4566 (Bish, NY, UC). Kanpavu: Hills above Namalata
and Ngaloa Bays, Smith 71 (Bish, GH, K, NY, UC, US); without precise locality,
Tothill 614 (K). Vanuva MparLavu: Nambavatu, Tothill 615 (K). FULANGA:
Limestone formation, Smith 1142 (Bish, GH, K, NY, UC, US). Fiji, without
further locality: U.S. Ezpl. Ezped. (US).

DistriBuTion: Fiji, known from the several islands mentioned
above, where it occurs as a tree 5-15 m. high from sea level up to 400
m. alt., often in rocky formations or on limestone.,

LocaL NAME: Mboimboinda (Kandavu, Fulanga).

The cited specimens differ from the typical form of our var. tnsulare
primarily in having consistently globose or sphaeroidal capsules; the
leaf-blades also tend to be slightly different in shape, being predomi-
nantly ovate and rounded or nearly truncate at base. However, the
indicated nomenclatural position seems best to show the relationship
within Genzostoma of this puzzling population, on the basis of available
material. In form the capsules suggest those of @. dictyoneurum,
described above, from which @. insulare differs in the free veinlets of
its corolla-lobes and in the smaller, more coriaceous, and usually more

acute leaf-blades.
15a (3). Geniostoma insulare var, insulare forma cuspidatum Smith & Stone,
f. nov.
Forma foliorum laminis plerumque obovatis interdum ellipticis
apice cuspidatis et capsulis late ellipsoideis e forma typica differt.
Type in the herbarium of the Bernice P. Bishop Musgeum, collected on the sum-

mit of Mt. Fao, Upolu, Samoa, alt. 680 m., SBeptember 6, 1929, by Erling Christo-

phersen (No. §69). Duplicate at UC.
ADDITIONAL SPECIMENS EXAMINED:
SAMOA: Savarr: Near Salaeula, Christophersen 2467 (Bish). Tau: Near summit

of main range, Garber 755 (Bish). Samoa, without further locality: U.S. Ezpl.
Ezped. (US), Whitmee in 187677 (GH).

Distribution: Known only from the few scattered cited Samoan
collections, at altitudes up to 680 m.; the plants are said to be shrubs
or trees up to 5 m. high.

Although the cited Samoan material seems clearly to belong to the
typical variety of @. insulare, it represents a local variant which, at
least for the present, seems worthy of formal recognition.

15b. Geniostoma insulare var, tongense Smith & Stone, var. nov.

Planta e varietate typica partibus vegetativis et inflorescentiae
ramulis arcte puberulis distinguitur; ramulis demum glabratis; foliorum
laminis ex ovatis ellipticis utroque subacutis interdum subrotundatis;
capsulis ellipsoideis.
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Type in the herbarium of the University of California, No. 297257, collected
on the plateau on Eua, Tonga, in June or July, 1926, by H.E. Parks (No. 16261).
Duplicates at Bish, GH, US.

ADDITIONAL SPECIMENS EXAMINED:

TONGA: Vava’u Grour: Vava'u: Coastal clifi above Leimatua, Yuncker
16057 (US). TongaTaBU Groupr: Eva: Above Honuma, Yuncker 15505 (US);
above Fuai, Yuncker 15379 (US), Hirlimann 190 (US); cliffs at Likio, Parks
16097 (UC), 16395 (UC); terrace north of Vaingana Creek, Hiirlimann 275 (US);
without precise locality, Lister in 1889 (K), Cartwright in 1889 (K).

NIUE: Rocks near Alofi, Yuncker 10152 (Bish).

DistriBuTioN: Tonga and Niue; the variety is recorded as a shrub
or as a small tree approaching 5 m. in height and with a trunk 5-18
cm. in diameter, occurring in the forests of level places or along lime-
stone cliff's, elevations of sea level up to 240 m. having been indicated;
the flowers are white or greenish, with a disagreeable odor.

LocaL NAME: Té¢’e pilo a Maur has been recorded in Tonga, as for
var. wnsulare.

As implied in our discussion of the species as a whole, these con-
spicuously puberulent individuals from Tonga and Niue comprise a
population of &. insulare that seems worthy of varietal recognition.
16. Geniostoma biseriale Rechinger in Rep. Sp. Nov. 6: 325. 1909, in Denkschr.

Akad. Wiss, Wien 85: 329. ¢t. 9, f. 2. 1910; Christophersen in Bishop Mus,

Bull, 128: 175. 1935,
PraTE 1, FIGURE 16

Shrub or small tree 2—4 m. high, glabrous throughout except for
some floral parts, with slender pale gray-brown subterete or obscurely
quadrangular branchlets, these distally about 2 mm. thick; stipules
intrapetiolar, forming a short subtruncate sheath 1-1.2 mm. long;
leaves subsessile, the petioles at most 2 mm. long, the blades oblong-
elliptic or narrower and lanceolate-elliptic (rarely slightly lanceolate-
ovate), subauriculate, cordate, or subcordate at base, acuminate at
apex, 6—15 cm. long, 2-6 cm. broad, the costa sulcate above, raised
beneath, the lateral nerves 7-12 per side, slightly raised on both sur-
faces, the veinlets obscure; inflorescences axillary among the leaves,
dichasial, 5-10-flowered, the peduncle 1-2 mm, long, the axes and
pedicels glabrous, 1-3 mm. long, bracteate, the flowers glabrous ex-
ternally; calyx cupuliform, the lobes 0.8-1 mm. long, deltoid-ovate;
corolla short-tubular, 3.54.2 mm, long, lobed nearly to middle, the
tube glabrous basally within, at throat sparsely pilose with trichomes
0.3-0.4 mm. long, the lobes deltoid-ovate, glabrous distally, the
venation complex, that of each lobe derived from a single central main
nerve producing 1 or 2 pairs of lateral branches in the tube, these in
turn producing 1 or 2 lateral branches, all ascending into the lobe;
stamens inscrted at throat, the filaments about 0.2 mm. long, the an-
thers narrowly deltoid-oblong, 0.6-0.8 mm. long; ovary glabrous,
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depressed-globose, about 0.7 mm. high and 0.9 mm. broad, the style
slender, glabrous, 1.5-2 mm. long, the stigma (in our specimens
poorly preserved) apparently obovoid, about 0.7 mm. long; capsule
ellipsoid, 7-8 mm. long, 2-4 mm. broad, apiculate. |

TypE LocaLiTy: Upolu, Samoa, in forest near Tiavi, at 700 m. alt.:
the type is Bechinger 446, presumably deposited in the Berlin Her-
barium and subsequently destroyed. The cited illustration is excel-
lent and permits adequate understanding of the concept.

DistriBuTiON: Endemic to Samoa, and thus far known from few
collections from Savaii and Upolu, occurring in forest between 400 and
1500 m, alt.; 1t 18 said to be a shrub or small tree up to 4 m. high,
with white flowers.

SAMOA: Savamn: Papa’afu, crater-rim, Christophersen 2727 (Bish, UC, NY);

above Sili, Christophersen 3152 (Bish, UC, NY). UroLu: Ridge above Malo-
lolelei, Christophersen 11 (Bish, UB).

Genvostoma biseriale 18 readily distinguished from other species of
our region by its essentially sessile leaves, of which the petioles do not
exceed 2 mm, in length, the blades being proportionately unusually
narrow, prevailingly cordate or even subauriculate at base. The indu-
ment of the corolla-throat is short, suggesting that the closest relatives
of G. biseriale may be G. gracile and G. macgregorii, but the relation-
ship is not close.

Excluded Species

Geniostoma microphyllum Seem. in Bonplandia 10: 37, nomen. 1862, F1. Vit.

164. 1866.
FIJI: Vir1 Levy: Namosi (?): “Navua River,” Seemann 304 (BM, GH, K
type); Rewa: Summit of Central Road, Buva, Tothsll 611 (K),

This taxon is not a Geniostoma, but appears to be rubiaceous. We
judge it to be a juvenile form of a Psychotria, probably of a lianoid
species, suggestive of P. serpens L. The Seemann specimen was men-
tioned by A. Gray (in Proc. Amer. Acad. 5: 320. 1862), who stated
that the specimen, first labeled as a Gaertnera, was a new Geniostoma.
The nature of the stipules, the leaf structure, and the apparent chmb-
ing habit (adventitious roots appearing at the nodes of the stem)
exclude this plant from Geniostoma. We hope to be able to state
more precisely the identity of this puzzling plant, but are not pre-
pared to do so at this time.
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PLATE 1

Corolla-lobe venation-patterns in Geniosfoma. "The types of venation of 16 species are
shown, all » 3; each ftigure illustrates 3 Yobes and the corresponding part of the corolla-
tube. Tiocures 1, G, macrophyllun; 2, G. stipulare; 3. G. confertiflorum: 4, (. clavigerum;
8, G.umwervium; 6, G. vitiense; 7, . gracile; 8. G. macgregorii; 9, G, caleicola; 10, G. dicivo-
nenrum; V1, G. fletschmannii; 12, G. stenvcarpum; 13, G, samornse: 14, G, rupestre; 13, G
insulare: 16, G, biseriale.
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PLATE 2

Floval features of Gentostoma. Fioures 1-3, G. macrophylium: 1, portion of inflorescence,
X 2.5; 2, gyvnoecium, X 10; 3, stamen, X 10. Fioures 4-9, G. stipulare: 4, ultimate dichas-
iwm, X 3; 3, stigma, showing lobes, X 3; 6, gvnoecium, X 3; 7. stamens, X 3; 8, capsule
before dehiscence, X 2.5; 9, capsule after dehiscence, X 2.3, Figures 10-14, G. uniner-
vrum: 10, inflorescence with Howers, X 3; 11, schematic diagram of yvoung inflorescence,
53 12, stamen and gynoecium, X 2.5; 13, calvx, showing venation, < 2.3 14, capsule in
outhine, X 2.5. Ficures 13, 16, G. confertiflorum: 15, portion of inflorescence with Hower,
X 2.5; 16, pynoecium, X 2.5. Ficures 17-19, ;. macgregurii: 17, part of inflorescence
with flower and ¢vnoecia, X 2.5; 18, gvnoecium, X 2.5; 19, schematic diagram of inflores-
cence, X 2.5, Ficure 20, G. tnsulare f. sphaerococeum: capsule and part of inflorescence,
X 2.5. Fiwures 21-23, G. vitiense: 21, inflorescence, X 2.5; 22, 23, capsules, X 2.5. Fic-
URE 24, G. ralctcola: schematic diagram of inflorescence, X 2.5. Ficure 25, G. sanioense
var. samoense: inflorescence and Howers, X 2.5. Ficure 26, G, samoense var, parviflorum:
inflorescence and flowers, X 2.5. Ficures 27, 28, G. samoense var. samoense: 27, greatly
enlarged view of inflorescence-node with bract; 28, capsule, X 2.5.



PLATE 3

Floral teatures of Gentostuma, Firoores 14, G, samoense var. samoense: 1, stamen, X
5; 2, flower past anthesis, with pedicel, X 5; 3, seed in side view and cross-section, X 10;
4, portion of wall of seed in cross-scction, > 30, Fiovres 3, 6, G, samoense var, parviflorum:
>, stamen, X 33 6, gynoecium, X 3. Fievres 7, R, G, deancarpuni: 7. syvnoectum, 3¢
8, schematic diagram of inflorescence, X 2.5, Fiouvres 9-11, (7. gracile: 9, 1wo inflores-
cences, one with Howers at anthesis, the other slightly later, X 2.5; 10, stamen, X 33 11,
gynoecium, X 5. Froures 12-13, G. pittense: 12, 13, stamen and gyvneecium from “long-

stvled” or hermaphrodite flower, >C 35 14, 15, stamen and gyvnoecium from “short-siyvled”

or pistillare Hlower, > 3,
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