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ESSIG: GULUBIA

A Synopsis of the Genus Gulubia

FRnoeRrcr B. Essrc
Department ofBiology, flniuersity ofSouth Flnrida, Tampa, FL 3362O

Gulubia is a genus of nine known
species in the Areca alliance of palms.
The genus is distributed from the Moluc-
cas in Indonesia to the Palau Islands, New
Guinea, the Solomon Islands. the New
Hebrides, Fiji, and Australia. All are soli-
tary, moderate, elegant palms with prom-
inent crownshafts and clean tmnks. Two
species have leaves with essentially straight
rachises and pendulous pinnae (Figs. 1-
2), while the remaining species have
strongly arched leaves with erect pinnae
(Figs- 3-8). These palms are eminently
suitable for cultivation in the tropics, but
have not yet been widely planted. They
seem to have l i t t le economic use, but in
New Guinea at least are used for floor-
boards and sometimes for siding on build-
ings.

The genus is closely related to Grono-
phyllum, Hyd.riastele, and Nengella, with
which it forms a natural subunit of the
Areca alfiance (Essig and Young 1979).
From Hydriastele, Gulubia is separated
only by its emergent, solitary rathlr than
caespitose habit. Inflorescence and flowers
are essentially indistinguishable. However
it seems useful to provide an account of
these distinctive emergent palms, even
though their generic status may hav'e to
be reviewed in the future. From Grono-
phyllum and, Nengella, Gulubia and
Hydriastele are disiinguished by a pro-
togynous rather than protandrous mode of
flowering and related morphology. In the
p.rotogynous genera, pistillate petals are
short and the stigma is exposed it the time
the inflorescence opens. Pistillate anthesis
is immediate and staminate anthesis fol-
lows in 24 hours (Essig l9Z3). In the pro-

tandrous genera, petals of the pistillate
flowers have long, tapered tips ihat are
closed over the stigma at the time the
inflorescence opens. Staminate anthesis is
first (though not immediate), with pistillate
anthesis following sometime later (details
of timing have not been observed).

The present account summarizes what
is known about Gulubia, but is clearlv
preliminary in nature. Specimens avail-
able for most species are meager and there
is much that is not known. A large part
of the range of the genus has not been
adequately explored for palms, so new
species may come to light in the future,
just ag two new species are described here.
It is hoped that this paper will stimulate
the further exploration that is needed.

Fruit Structure in Gulubia
The structure of the pericarp has been

found to be of considerable tax;nomic sis-
nificance in the arecoid palrns (Essig 1928,
Essig and Young l97t), so a spe;ial sec-
tion on the fruit of Gulubia is included
here. The known species of Gulubia share
several basic features: a prominent pali-
sade layer derived from the locular epi-
dermis, a series of fibrovascular bundies
of various sizes and shapes, a prominent,
dense zone of tanniniferous parenchyma,
and a subepidermal zone of compr;ssed
parenchyma. There are no sclereids or
crystals in the outer pericarp, features that
are common in other arecoid Dalms.

- Representatives of all nine species of
Gulubia were examined using standard
histological techniques (see Es-sig lg7B).
Eight species are illustrated. Preparations



P R I N C I P E S

L. Gulubia moluecana, cultivated at Bogor (from Beccari, Am. Jard. Bot. Buitenzorg 2, plate 7. 1885)'

2. Gulubia costdta' in lowland forest near the Frieda River'

from dried material of Gulubia pct'lauensis

were not adequate for drawing, but some

information was obtained, which will be

summarized below.
Variation in fruit structure.is striking

at every level, including the subspecific,

so detailed conclusions about the fruit

structure in part icular species cannol be

made based on limited samples. This is

i f lustraled in the specimens of Culubia

longispa.tha, taken from three widely

separated populations (Figs. l2-14). The

following tentative remarks do seem to be

warranted however:
I. Gulubia costdta clearly stands out

because of the presence of very large

fibrovascular bundles, alternating with

much smaller ones, that give the fruit a

ribbed appearance (Fig. l0). Gulubia

moluccana clearly lacks this differentia-

lVoL. 26

tion of bundles (Fig. 9), which may be

taken as. a more generalized condition

probably ancestral to that 
'n 

G. costata.

2. Gulubia longispatha can be char-

acterized by the presence of a distinct

series of fibrous bundles located outside of

the tanniniferous zone and apparently not

connected with the fibrovascular bundles

to the inside of the tanniniferous zone (Figs'

t 2-r4).
3. Gulubia ualida appears to be most

similar to G. longispatha, bur lacks the

outer series of fibrous bundles' and has a

broader zone of non-tanniniferous paren-

chyma between the fibrovascular bundles

and the tanniniferous zone (Fig. ll).

4. Gulubia hombronii and G. cYlin-

drocarpa appear to be very similar in their

fruit structure (Figs. 15 and l8). nith the

latter species apparently having smaller,
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3. Gulubia long^ispatha, growing on the slopes of Mt. Suckling.+' culubia rongispatha' type prant oi i. u^*li,t "irBella vista, c""oJn"u*"l photo by L. H. Brass,
s. G utuu to to nffi;t":i",T"T:'#,fiiT:XT;" Frieda River6. Culubia ualida, from the Torricelli Mourtalr, 1typ"il;j. 

.
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7. Gulubia hombronii, Santa Ysabel Island. Photo
by H. E. Moore, Jr. (courtesy L. H. Bailey Horto-

rium).

more numerous and crowded fibrovascu-

lar bundles. This difference may not be

reliable however as it is based on only one

specimen from each species.

5. Gulubia macrospadix is distinctive,

nol only in having ruminate endosperm.

but also in having a series of fibrous bun-

dles in mid-periclrp, which apiears to be

distinct from the fibrovascular system' but

not"as widely separated as in G. longis-

patha. The fibrous bundles interrupt the

tanniniferous zone rather than being

external to it (Fig. 16). Also, the locular

epidermis is wavy, following the uneven

contours of the seed.

6. Gulubia microcarpa has the thin-

nest pericarp of all species, with markedly

flattened fibrovascular bundles, and a

locular epidermis only slightly modified in

the direction of a palisade layer (Fig. l7).

7 . Gulubia palauensis, viewed in dried

material from Tuyama s.n., has a thin

8. Gulubia microcarpa, Viti Levu, Fiji Islands.
Photo by H. E. Moore, Jr. (courtesy L. H. Bailey

' Hortorium).

pericarp similar Io G. microcarpa, btrl

with a much thicker locular epidermis, well

developed as a palisade layer. There is no

sisn of fibrous bundles external to the tan-

niniferous zone (not illustrated).

In summary, it appears that each

species of Gulubia possesses distinctive

features in the pericarp, and isolated fruits

might be identifiable. Subspecific variation

appears to be significant, in at least one

species however, and this may confuse the

picture. Ultimately, pericarp structure may

prove to be a sensitive marker for affini-

ties at the subspecific and population level.

Taxonomic Treatment

Gulubia Beccari in Ann. Jard. Bot. Bui-
tenzorg 2: l2B, l3l. 1885; Beccari in
Martelli, Nuov. Giorn. Bot. Ital. ll, 42:
84. 1935; Beccari and Pichi-Sermolli
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J-1
Figures 9-14. Diagrams of typical segments of the pericarp in cross-section.

9. Gulubia moluccana, from Beguin 2098.
I0. Gulubia costata, from Essig s.n. (Brahman River area, Madany Province).

lI. Gulubia aalida, ftom Essig LAE 55099.
12. Gulubia longispatha, from Essig LAE 55231(Mt' Suckling, Milne Bay Province).

13. Gulubia longispatha from Brass 5457 (Central Province).
14. Gulubia longispatho, from DssJg LAE ($test Sepik Province)'
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in Webbia l l: 40. 1955; Moore &
Fosberg in Gentes Herb. B: 455. 1956;
Moore in Centes Herb. 9: 263. 1963:
Moore in Principes I0: BB. 1966. Type
species: Gulubia moluccana (Beccari)
Beccari (see Beccari & Pichi-Sermolli,
op. cit.).

Kentia Blume in Bull. Sci. Phys. Nat.
Neerlande l: 64. lB3B (i4 part, see
Moore in Gentes Herbarum 9: 264.
1963); Beccari, Malesia 1: 36. 1877.
Type: Kentia moluccana Beccari

Gulubiopsis Beccari in Bot. Jahrb. Syst.
59: lI. 1924; Beccari & Pichi-Ser-
molli in Webbia 1l: 40. 1955. Type:
C. palauensis Beccari

Paragulubia Burret in Notizbl. Bot. Gart.
Mus. Berlin-Dahlem l3: 84. 1936;
Beccari & PichiSermolli in Webbia I l:
46. 1955. Type: P. macrospadixBtr-
ret.

Tall, solitary, unarmed, monoecious
palms; trunks smooth, with annular leaf

lVoL. 26

scars; crownshaft well-developed; leaves
reduplicately pinnate; sheath tubular,
elongate, cylindrical; petiole short, almost
flat or concave adaxially, convex abaxi-

ally; rachis straight or moderately to

strongly arcuate, pinnae regularly
arranged, pendulous or horizontal to

ascending, sometimes upper Ieaflets

recurved and drooping, linear-lanceolate,

unicostate, acute or notched at the apex,
sometimes with prominent ramenta on the

lower surface; leaf axis densely brownJep-
idote-tomentose to minutely brown-dotted.
Inflorescence infrafoliar, solitary at each

node, but often several in different stages

of flowering and fruiting at one time. pan-

iculate, branching to l-3 orders, pedun-
cle short, often becoming bulbous in fruit,

prophyll compressed, broadly oblanceo-

late, completely closed around the bud,

rounded at the tip, second peduncular

bract smaller, incomplete, triangular to

Ianceolate, or rudimentary in a horizontal

P R I N C I P E S

Figures l5-I8. Diagrams of typical segments of the pericarp in cross-section.
t5. Gulubia hombronii, from Moore & Witmore 9296.

16. Gulubia macrospadix, from Moore & Whitmore 9305.
17. Gulubia microcarpa, from Moore & Phillips 1O543.

18. Gulubia cylindrocarpa, from Raynal 16256-

l5
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scar, rameal bracts rudimentary, axes gla-
brous to slightly glaucous, whitish, rach-
illae elongate, straight or somewhat flex-
uous. Flowers white to rose-pink in
decussate triads for most of the length of
the rachillae. Staminate flowers one on
either side of the central pistillate flower,
asymmetrical, inserted at an angle to the
rachilla, with the outward-facing petal
substantially larger than the other two,
sepals 3, short, gibbous, pointed, briefly
united at the base, petals 3, 4-5 times
longer than the sepals, valvate, broadly
lanceolate, tapering to a fine point; not
tightly closed in bud, stamens 6-24, erect,
basifixed, somewhat shorter to somewhat
longer than the petals, pistillode lacking
or rudimentary and represented by 3 small
papillae. Pistillate flowers globose, much
smaller than the staminate flowers, sepals
broadly rounded, imbricate, gibbous, pet-
als similar but briefly mucronate and not
gibbous, sometimes ciliate, parting only
slightly at anthesis, staminodes usually
3(l-6), dentiform, opposite the inner petal
only, pistil conic-globose, stigmas 3, short,
sessile, exposed and receptiye when the
inflorescence bracts open. Fruit ellipsoid
to globose, symmetrical with apical stig-
matic residue, bright to dull red or blue-
gray with pale stripes, pericarp thin with
a prominent tanniniferous layer in mid-
pericarp, and straight, l i tt le-branched
fibrovascular bundles running longitudi-
nally, these forming prominent rihs in one
species; seed ellipsoid-ovoid, embryo basal,
endosperm homogeneous or (in one
species) ruminate.

Key to the Species of Gulubia

I. ?innae pendulous on slightly bowed rachis.
2. Fruit 9 X 4 mm (dry), not conspicuously

ribbed; leaf blade of about 45 pinnae on
each side. Moluccas. .-..-...--..-...--.. G. moluccana.

2. Fruit 7-8X4 m (dry), conspicuously
ribbed; leaf blade of usually 65-77 pinnae
on each side. Widespread in New Guinea,
Aru Islands, northeastern Australia.,.,,,..-.."---

.-..-...G. costata

3. Pinnae more than 50 on each side of the
rachis.
4- Fruit ca. I0 mm long, with very thin

pericarp; incompletely known species
from Fiji. G. microcarpa.

4. Fruit usually larger with thicker peri-
carp; species from New Guinea, New
Hebrides and Solomon Islands.
5. Stamens 6. ..-...-...-...... G. cylindrocarpa.
5. Stamens 9-24.
. 6. Pinnae stiff, not drooping at tip;

fruit dark red. .,,-.,..............- Gl ualida.
6. Pinnae lax, drooping at tips; fruit

bright red. ................ G. Iongispatha.
3. Pimae 30-40 on each side of the rachis,

7. Flowers cream-white; staminate flowers
3.5-4 mm long with 6 stamens; fruit
9 X 4 m. Palau Islmds. .- G- palauense.

7. Flowers pink to rose-red; staminate flow-
ers 8-lI mm long.
8. Fruit dull red; endosperm homoge-

neous: stamens l0-12. .-.......,..-...,...,..,,.-
C. hombronii.

8. Fruit bright crimson; endosperm
ruminatel stamens 6-9.

G. macrospadix

t. Gulubia moluccana (Beccari) Bec-
cari in Ann. Jard. Bot. Buitenzorg 2:
1 3 1 . 1 8 8 5 .

Kentia m.oluccana Beccari, Malesia I: 35.
IB77; H. A. Wendland in Kerchove,
Les Palmiers: 248. L878. Type: Bet-
cari s.n. lB74 (Il sheets filed under
access ion  numbers  11150 ,  11151 )
(holotype FI, photos at BH).

Solitary palm 20-30 m high (to 55 m
high f.de de Vogel), stem to 30 cm in
diameter. Leaf sheath to 95 cm long, blade
250-300 cm long, upper sheath, petiole
and rachis finely brown-lepidote, pinnae
pendulous, ca. 45 on each side (from
photo, Fig. 2), to 105 cm longo 3.3 cm
wide, lower surface with prominent, basi-
fixed, pale brown ramenta along midrib at
base. Inflorescence branching to 2 orders,
rachillae to 39 cm long, ca. 2 mm thick,
bearing up to 240 triads; staminate flow-
ers cream-colored, ca. 6 mm long, sta-
mens 6; pistillate flowers reddish at base,
cream-colored at tip; fruit 7-9 X ca. 4
mm, Iacking prominent ribs, color
unknown.l. Pinnae ascending on strongly arcuate rachis.
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Distribution: Moluccas-Halmahera,
Ternate, Bacan, on hillsides up to 1,200
m altitude.

Local name: ifu (Ternate language).
SPECIMENS EXAMINED: Ir,rnoNnsI.{.

Ternate: abundant "sul Picco di Ternate
ad Aequi Conora," alt. 600-I,200 m,
November 1874, Beccarl s.z. (accession
numbers 11150, 11151) (FI, type); Hal-
mahera: Loci Tabaroi, alt. ca. 800 m, 29
JuIy 1922, Beguin 2098 (K); Gunung
Jailolo, rather dense primary forest, 20 m
high with little undergrowth, steep hillside
with deep, loose, porous, black, volcanic
soil; solitary, emergent palm from 650-
900 m alt., 12 October I974, de Vogel
3386 (K); Bacan Island: Gunung Sibela,
near Waiaua, alt. 1,050 m, rather dense
primary forest 35 m high, with little
undergrowth, steep hillside, rather dry, on
shallow, clayey soil with stones, bedrock
gray schists, 26 October I974, de Vogel
s681 (K).

The several recent specimens of de
Vogel have improved our understanding
of this species, which in general is very
similar to Culubia costata. The principal
difference is in the frurt, Gulubia moluc-
canalackirl'g the very prominent series of
fibrovascular bundles that give the fruit of
G. costata its distinctive ribbed appear-
ance. The inflorescence of G. moluccana
appears smaller, from de Vogel's speci-
menso with rachillae only half the length
of those in G. costata. It is lik6ly that G.
molucca,na represents a relictual, more
generalized species directly ancestral to the
widespread G. costata.

2. Gulubia costata (Beccari) Beccari in
Ann. Jard. Bot. Buitenzore 2: I34.
IBB5 .

Kentia costatcl Beccari, Malesia l: 36.
I877. Type: Beccari s.n. lB73 (fi led
under accession number 11152 in FI)
(holotype FI, photos at BH).

Gulubia ffinis Beccari in Bot. Jahrb.
Syst. 58: 444. 1923. Type: Leder-
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mann 8228 (holotype B, believed
destroved).

Gulubia costatd var. nl,inor Beccari in
Ann. Jard. Bot. Buitenzorg 2: 135.
1885. Type: Beccari s.z. 1875 (fi led
under accession number lll53 in FI)
(holotype FI).

Gulubia costata var. pisifunnis Beccari
op. eit., p. 136. Type: Beccari s.n.
lB78 (filed under accession numbers
11149 in FI) (holotype FI).

Gulubia costata var. gracilior Burret in
Notizbl. Bot.. Gart. Berlin-Dahlem l3:
Bl. 1936. Type: Bross 5BBZ (holotype
B, believed destroyed; istotypes NY, A).

Tall, moderate palm to 20 m or more
in height; stem 20-30 cm in diameter;
leaf sheath 75-150 cm long, green, tinged
with lilac, glabrous to finely light-brown-
tomentose near the tip, petiole 35-60 cm
long, blade 220-420 cm long, petiole and
rachis finely white-woolly and brown-lepi-
dote above and below, pinnae pendulous,
43-77 on each side,97-127 cm long,
5.5 cm wide with the apex deeply bifid
(or hooded in life), upper surface glabrous,
lower surface minutely brown-dotted and
with large, whitish, basifixed ramenta along
the lower third of the midrib. Inflores-
cence branching to 2-3 orders, 70-125
cm long, the upper peduncular and rameal
bracts rudimentary, triangularo to 6 mm
long or represented only by horizontal
scars; rachillae straight or sometimes
somewhat flexuous, to 62 cm long, 2-3
mm thick, bearing up to 280 triads. Sta-
minate flowers cream-colored, soapy-
scented, 6-7 rnlr:' long, stamens 6, shorter
than the petals, pistillate flowers 1.5 mm
high, flushed with pink; fruit 7-9 X 4.5-
5 mm, blue-gray with whitish stripes over
prominent fibrous ribs; endosperm homo-
geneous.

Distribution: Ubiquitous in lowland New
Guinea, also found in the Aru Islands, Bis-
marck Archipelago, and northeastern

Queensland.
SPECIMENS EXAMINED: INloNnsre.

P R I N C I P E S
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Aru Islands: Vokan, April 1873, Beccari
s.n. (11152 in FI) (type number), s.n.
(11152A-n (FI, photos at BH); Ansus,
April 1875, Beccaii s.n. (11153) (type
of G. costata var. minor (FI); Java (cul-
tivated): Buitenzorg (Bogor) Botanical
Carden, May 1878, Beccari s.n. (11149)
(type of G. costata var. pisifurmis), s.n.
(11149) (FI); Ir ian Jaya: Aria, near Uta,
alt. 4 m, 28 June 194I, Aet 386 (K);
Pepue New GuINne. W'est Sepik Prov-
ince: Aitape Subprovince, near Sumo Vil-
lage, Rhinbrum River, in tall forests on
river flats, alt. ca. 50 ft, 5 July 1961,
Darbyshire & Hoogland B0BZ (CANB,
BH); near Walwali Village, along Pieni
River, in forest, alt. 100 ft,20 June
1961, Darbyshire & Hoogland 7971
(CANB, BH); East Sepik Province: allu-
vial forest along a creek near Mt. Hun-
stein, 200 m, July-August 1912, Leder-
mann 8228 (type of G. afi.nis, B, believed
destroyed; along Frieda River, a few miles
downstream from Carpentaria Exploration
Pty. airstrip, swampy forest, 27 April
1978, Essig & Young LAE 74053 (LAE,
BH, USF); 

'Wewak 
Subprovince, 2 miles

west of But Village, alt. 20 ft, disturbed
lowland forest, 12 January 1972, Essig
LAE 55129 (LAE, BH); Angoram Sub-
province, near Kabriman Village, along
the Blackwater River. in a sago swamp.
alt. 30 m, 29 October 1972, Leach NGF
34312 (LAE, BH); Morobe Province:
Kaiapit Subprovince, base of Kassaril Pass,
gallery forest along stream in broad, open
ravine, alt. 600 ft, 3 June I97I, Stone
10249 LAE 53549 (LAE, BH); Lae Sub-
province, wet lowland forest along Mark-
ham River on Lae-Bulolo Road, 7 March
1964, Moore 9273 (LAE, BH); Milne Bay
Province: Raba Raba Subprovince, be-
tween Kwagira and Moi Biri, coastal rain
forest, alt. 50 ft, 7 July 1972, Essig LAE
55521(LAE, BH); Central Province: road
from Mori River to Yanu Village, ca. 15
km N.E. of Cape Rodney, rain forest on
gently.undulating terrain, alt. ca. 30 m,
5 September 1969, Pullen 8218 (CANB,

BH); Port Moresby Subprovince, along the
Subitana Road, near the Musgrave River,
disturbed rain forest in hilly country, alt.
1,800 ft, 23 February 1972, Essig LAE
55178 (LAE, BH); Western Province:
near Wuroio along the Oriomo River,
common, a conspicuous feature of the riv-
erbank forest, January-March 1934,
Brass 5881 (type of G. costatavar. gra-
cilior,holotype B, believed destroyed; iso-
types NY, A); common among river banks,
Palmer River, 2 miles below junction with
Black River, July 1936, Brass 7245 (A,
BH); occasional in rain forest near Lake
Daviumbu, August 1936, Brass 7951 (A,
BH); West New Britain Province: Hoskins
Subprovince, cutover rain forest at the
foot of Mt. Otto, 26 April 1972, Essig
LAE 55213 (LAE, BH).

Gulubia cost&ta is one of the most
common and abundant palms in lowland
New Cuinea. The species occurs on mesic,
well-drained soils in hilly terrain as well as
in swampy or seasonally flooded situa-
tions, Gulubia ffinis was described from
a specimen collected in the Sepik River
Basin in an alluvial forest near Mt. Hun-
stein. It differed from Gulubia costatci
supposedly in that the petals of the sta-
minate flowers were drawn out into lone
bristle-like tips. Fruil were lacking from
the specimen, but in other important
respects, Beccari's description conforms
to Gulubia costata. The habitat, overall
dimensions, nature of the foliage, number
of stamens, size of the flowers, plus the
fact that Gulubia costata is abundant in
the upper Sepik Basin, all suggest that the
unusual shape of petals in G. affinis rep-
resents a minor variation in the broadly
distributed species. The several varieties
that were described also appear to be based
on minor variations of no laxonomic sie-
nificance. GuLubio costoto var. minir,
collected from the Aru Islands, not far
from the type locality of the species, has
somewhat smaller overall dimensions, as
well as smaller fruit. G. costata var. grcl-
cilior was based on a very similar speci-
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men from western Papua. In the collec-

tion notes for the latter specimen, Brass

indicated that the individual was extremely

tall. Leaves, inflorescences and fruit fre-

quently become smaller as palms get taller.

G. costata var. pisifornlis was based on

a specimen cultivated at Bogor, which had

fruit somewhat more globose than the typ-

ical form. There is no evidence that this

corresponds to a naturally occurring vari-

ation worthy of taxonomic status.

3. Gulubia longispatha Beccari in Bot.
Jahrb. Syst. 52: 25. 1914. Type:
Schultze 323 (holotype B, believed
destroyed).

Gulubia crenata Beccari in Bot. Jahrb.
Syst. 58: 445. 1923. Type: Leder-
mann 8449 (holotype B, believed
destroyed).

Gulubia obscura Beccari, op. cit., p. 447 .
Type: Lederrnann 9133 (holotype B,
believed destroyed).

Gulubia brassii Burret in Notizbl. Bot.
Gart. Berlin-Dahlem I2: 336. 1935.
Type: Brass 5457 (holotype B, believed
destroyed; isotypes A, NY).

Tall slender palms to 24 m or more in
height; stem l0-25 cm in diameter; leaves
I6-19 in a crown, strongly arcuate,
sheat\ 95 120 cm long, petiole L2-20
cm long, blade ca. 240-250 cm long, pet-
iole and rachis thickly brownJepidote
above and below; pinnae erect: but droop-
ing at the tips, 50 69 on each side of the
rachis, 65-95 cm long, 2.I-4 cm wide,
deeply bifid at the apex, with the upper
margin much prolonged, upper surface
minutely and sparsely dotted, the lower
surface the same and with several to many
large, pale ramenta on the midrib (lacking
in Mt. Suckling population). Inflorescence
60-90 cm long, branching to 2 orders,
axes and flowers white, glabrous; rachillae
ca. 50-60 cm long, l-4 mm wide, bear-
ine 80-185 triads. Staminate flowers l0-
IB *- long, with 9-24 stamens. Pistil-
Iate flowers 2-3.5 mm hieh, with 2-3

staminodes; fruit bright red, subglobose,
7-13 X 4-9 mm when dry; endosperm
homogeneous.

Distribution: Widespread in mountain-
ous regions of Papua New Guinea, between
(?I97) 600 and 1,450 m elevation, often
in small, isolated populations on steep
ridges.

SPECIMENS EXAMINED: PEPUE
New GurNae. West Sepik Province: on
steep slopes of mountains south of Frieda
River, Carpentaria Exploration Company
helicopter pad # K-27, alt. I,000 m, I
May 1978, Essig & Young LAE 74081,
74083 (BH, LAE, USF); East Sepik Prov-
ince: Ettapenberg, alt. 850 m, Leder-
ffLann 9133 (8, holotype of Gulubia
obscura, photos only seen at BH); Hun-
stein Mtns. alt. 1,050 m, Ledermann
8449 (8, holotype of Gulubia crenata,
photos only seen at BH); Sepik River, alt.
197 m (location dubious), November
1910, Schuhze 323 (8, holotype of
Gulubia ffinis, photos only seen at BH);
tr{orobe Province: Mountains above Mo
River, 5 hours walk from Ana Village, 29
January 1972, Essig LAE 55166 (BH,
LAE); Milne Bay Province; on Castan-
opsis dominated ridge, junction of Ugat
and Mayu Rivers, near Mayu I camp (Mt.
Suckling Expedition), alt. 700 m, 15 July
I972, Essig LAE 55231(LAE, BH), same
locality, 17 July 1972, Streimann NGF
28921 (LAE, BH); Central Province: Bella
Vista, common, sporadic in forests, sur-
viving on cleared land, alt. 1,450 m,
November 1933, Brass 5457 (A', NY,
isotypes of Gulubia brassii). INoonnsIe.
Irian Jaya: plentiful in mossy forest, 4 km
southwest of Bernhard Camp, Idenburg
River, alt. 900 m, March 1939, Brass
t3099 (A).

Having carefully examined the cited
specimenso in comparison with the type
descriptions for Gulubia longispatha, G.
crenat&. G. obscura and G. brossii, I have
reached the conclusion that they all rep-
resent elements of a single, variable, and
widespread species. The examination of
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the pericarp anatomy of several of the
specimens, representing widespread pop-
ulations, reinforced this conclusion. The
specimens examined shared a unique fea-
ture in the genus, namely a dist inct series
of fibrous bundles in the outer pericarp,
similar to that found in some species of
the closely related genus Gronophyllum.
As far as can be determined, the fruit in
this species are all bright red at maturity.
Leaves are characterist ical ly strongly
arcuate, with pinnae ascending but soft
and drooping at the tips. The habitat pref-
erence of mountainous terrain for this
species contrasts with the lowland habitat
of Gulubia costata.

In this regard, however, the locality
given for the type col lect ion of Gulubio
longispatha is troublesome and possibly
an error. The locality is given vaguely as
"the 

Sepik River, altitude I97 m, Novem-
ber 1910." At 200 m, one is st i l l  in low-
land alluvial forest, the wrong habitat for
this species as currently understood. It is
recorded, however (Flora Malesiana l:
478. 1950), that during November (Nov.
2-I3) Schultze made a side trip to the
mountains south of the Sepik, ascending
to Peripetus Peak (alt. I,492 m), which I
have not located, but which apparently is
in the vicinity of the Leonard Schultze
River, 1Q-15 miles east of the Frieda
River. This, then would be very close to
where I collected the species and observed
it in great abundance. It is possible and
likely that the type of the species was col-
lected on this side trip at an altitude con-
siderably above 197 m.

The populations in the Sepik Basin are
homogeneous with respect to stamen
number (9), but those in the southern part
of the range are more variable. Gutibio
brassii has 20-24 stamens, which at first
prompted me [o maintain i t  as a separate
species. Other populat ions bridge rhe gap,
however. The specimen from the Morobe
Province has 12 stamens, and the speci-
mens from the Mt. Suckline area have 18.
With the addit ion of the anatomical data
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from the pericarp, it became evident that
Gulubia brassii could no lonser be main-
tained.

4. Gulubia valida Essig sp. nov. G.
longispathae affinis sed robustior, foliis
rigidioribus, pinnis erectis, apicibus non
pendulis, staminibus 12, fructu atro-
sanguineo vice pallide-rubro differt.
Typus: Papua New Guinea, Essig LAE
55099 (holotypus BH; isotypi A, BRI,
CANB, K, LAE).

Solitary palm, with stems 15 20 cm in
diameter; leaves about 22 rn a crown,
strongly arcuate, with pinnae ascending
and rigid, not drooping at the tips, sheath
ll0 cm long, petiole 40 cm long, blade
210 cm long, petiole and rachis brown-
lepidote above and below, pinnae about 57
on each side, to B0 cm long,2.2 cm wide,
glabrous above, brown-dotted below, lack-
ing ramenta. Inflorescence branching to 2
orders, with 6-7 secondary axes, these
white, glabrous; upper peduncular bract
present, 20 cm long, narrow, triangular;
rachillae 48 cm long with ca. 134 triads.
Staminate flowers white, 17 mm long and
4.5 -6.5 mm wide,  s lamens 12.  p isr i l lode
lacking; pisti l iate flowers white, 3 mm high.
staminodes 3, dentiform; fruit 1l X 7 mm,

*::1.:"t 
to purple; endosperm homoge-

Distribution: Elevations around 1,000
m in the Torricelli Mountains of north
central New Guinea.

SPECIMENS EXAMINED: Pepue
Nnw GuINne. West Sepik Province: Lumi
Subprovince, Torricelli Mtns., near the
village of Fatima, beside the road running
eastward from Lumi, alt. ca. 3,000 ft,
26 November I97I, Essis LAE 55099
(holotype BH; isotypes A. BRf. CANB, K,
LAE).

Gulubia ualida appears to be most
closely related to Gulubia longispatha,
but there are clear differences in the
foliage and fruit. The leaf rachis is not as
strongly arcuate as in G. longispatha and

ESSIG: GULUBIA
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the pinnae are stiff and erect, not droop-
ing at the tips as in that species. The epi-
thet ualida refers to the strength and
robustness of the foliage. The fruit lack
the series of fibrous bundles in the outer
pericarp characteristic of G. Longispatha,
but otherwise the pericarp structure is very
similar (Fig. ll). The fruit also ripen to a
dark red color, as opposed to the bright
red of the neighboring species. In addi-
tion, G. ualida has staminate flowers with
12 stamens while the nearest populations
(all those in the Sepik Basin) of G. longis'
patha have staminate flowers with 9 sta-
mens.

The new species might be confused with
a species of Gronophyllum (G. cf. may'
rli) that occurs in the Torricelli Mtns. at
somewhat higher elevations (Darbyshire
464 at CANB, LAE), and which appar-
ently has a similar overall appearance. The
generic distinction (of longer, valvate pet-
als in the pistillate flowers) is clear, how-
ever. Also, the Gronophyllum has fiewer
pinnae per leaf (38 per side as opposed to
57 per side in the Gulubia), and the pin-
nae of the Gronophyllur?r possess numer-
ous conspicuous ramenta on the lower sur-
face. Flower color is not known in the
Gronophyllurn, and the fruit color was
recorded by Darbyshire as pale brown.

5. Gulubia macrospadix (Burret) H.
E. Moore in Principes 10: 88. 1966.

Paragulubia macrospadir Burret in
Notizbl. Bot. Gart. Berlin-Dahlem 13:
84. 1936. Type: Kajeu.tski 1787 (ho\o-
type B, destroyed; isotype A).

Gulubia niniu H. E. Moore ex T. C.
'Whitmore, 

Guide to the Forests of the
Solomon Islands, 1966, name only.

A tall, solitary palm to 20 m in height;
stem ca. l l-12 cm in diameter; leaves
ca. 2O-25 in a crown, arcuate, with pin-
nae drooping at the tips, sheath ca. 60-
90 cm long, petiole 35-50 cm long, blade
ca. 150.-195 cm long, petiole and rachis
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brown-dotted, pinnae ca. 30 on each side,
82-100 cm long, 2.5-3.5 cm wide, t iP
very briefly praemorse or notched, lower
surface glaucous, with ramenta lacking or
few and inconspicuous at the base of the
midrib. Inflorescence, 40-90 cm long,
branching to 2 orders with 7-ll primary
branches and Il-24 rachillae, upper
peduncular and rameal bracts lacking;
rachillae 25-36 cm long, ca. 2 mm wide,
glabrous, bearing ca. 150 triads. Flowers
red to rose in color. Staminate flowers 8
mm long, 3 mm wide, with 6-9 stamens.
Pistillate flowers globose-pyramidal, 3.5
mm high, with 3 dentiform staminodes.
Fruit 12-16 X 8 mm, bright crimson, seed
with ruminate endosperm.

Distribution: Bougainville and Santa
Ysabel in the Solomon Islands.

Local names: niniu (Kwara'ae lan-
guage), kuritu (Botgainville).

SPECIMENS EXAMINED: PEPUE
Nrw GuINne. Bougainvil le Province:
Kugumara, Buin, 28 Muy 1930,
I(ajewski 1787 (holotype B destroyed,
isotype A); SorouoN IsreNos. Santa Ysa-
bel: Bogotu Peninsula, slopes of ridge on
mainland opposite Horara Village near
Tatamba, alt. 0-500 ft,22 March 1964,
Moore & Whitmore 9305 (BH, BSIP);
Maringe Lagoon, near Tiratona Village,
on a broad ridge, alt. 1,600 ft, 23 Octo-
ber 1963, Whitmore BSIP 2325 (BSIP,
K).

This treatment is based essentially on
that of Moore (1966), as I have not seen
any specimens other than those used in
his analysis. Gulubia macrospadix is dis'
tinguished from all other species in the
genus by the ruminate endosperm of its
seed. This prompted Burret to erect a new
genus for the species, a moYe which he
believed was bolstered by the praemorse
character of the pinnae. Moore rejected
the new genus, pointing out that ruminate
and homogeneous endosperm coexist in
many genera, and that other species of
Gulubia also have slightly praemorse tips.
The fruit is also distinctive by virtue of a

P R I N C I P E S
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ring of fibrous bundles that interrupts the
tanniniferous zone in mid-pericarp.

6. Gulubia hombronii Becc. in Webbia
3:  161.  1910.  Type:  Hornbron s.n. ,
l83B-I840 (holotype P).

A tall, solitary palm, to 15-20 m in
height; stem l2-15(-28) cm in diameter:
leaves l2-20 in a crown, strongly arcuate
with pinnae erect, sheath 50-75(-90) cm
long, petiole IB-20(-30) cm long, blade
100-140(-lB0) cm long; petiole and
rachis glabrous, slightly glaucous above;
pinnae 36-38(-46) on each side, 45-
67(-75) cm long, 2-3.7 crn wide, with
apex briefly notched, lower surface with
many small, pale, basifixed ramenta on
the lower l0-12 cm of the midrib. Inflo-
rescence 40-55 cm long, simply branched
or the I-2 lower branches forked, with
7-9 rachillae; peduncular and rameal
bracts lacking; axes white, glabrous to
finely brown-dotted; rachillae 36-50 cm
long, 2.5-4 cm in diameter, bearing up
to l3B triads. Staminate flowers l1 mm
long, 4 mm wide, deep rose in bud,
becoming rose-pink shading to ivory at the
tips when expanded, fragrant, calyx white,
stamens 10-12. Pistillate flowers pinkish.
Fruit 14-17 X 6-6.5 mm, ripening dull
red; seed with homogeneous endosperm.

Distribution: Widespread in the Solo-
mon Islands.

Local names: bulntari (Kwara'Je lan-
guage), bombua (Longu language).

SPECIMENS EXAMINED: Sorol,roN
Isrenos. St, Georges Island: "durante il
viaggio dell 'Astrolabe e della Zelee"
(1838-1840), Hombron s.n. (holotype P,
not seen, photo at BH of fragment at FI);
Santa Ysabel Island: Cape Prieto, plentiful
on crests of steep, scantily vegetated
mountain spurs, alt. 200 m, 14 January
1933, Brass 3749 (A); Bogotu Peninsula,
on ultrabasic ridge due west of Tatamba,
alt. 0-500 ft, 19 March 1964, Moore
& Whitmore 9296 (BH); poor casuarina
forest on ultrabasic soil, Tatamba Bay, 6

November 1965, Corner 2892 (K, BH);
Choiseul (easternmost): Ultrabasic hill on
coast opposite Bembalama Island, forest
with much casuarina and thick leaf litter
layer, 3 March 1964, Whitmore BSIP
4009 (K); Big Nggela Island: west of
Haghela School, ridge top, alt. 350 ft,
well-drained primary forest, 28 June
1969, Gafui & collectors BSIP 15257
(K); Guadalcanal: on ridges above Tam-
balusu on Suta-Kiki River. alt. 2.000-
3,000 ft, 3 November 1965, Corner 195
(K, BH).

Gulubia hombronii appears to have
somewhat smaller dimensions than G.
macrospadix, and both, in turn, are sig-
nificantly more diminutive than any of the
species in New Cuinea. The arcuate form
of the fronds suggests a relationship with
Gulubia longispatha, but the rosy color
of the flowers is distinct from the cream-
white of that species, and the pericarp
structure is different (Fig. l5).

7. G0lubia cylindrocarp? Beccari in
Webbia 3: I56. 19I0. Lectotype:
Harland. s.n., 21 June 1905 (FI).

Solitary palm to 27 m rn height; stems
to 15 cm in diameter; Ieaves ca. 18 in a
crown, strongly arcuate, with pinnae erect;
sheath to 95 cm long, petiole to 25 cm
long, rachis ca. 2-2.5 m long; upper
sheath, petiole and rachis lepidote with
reddish and white scales; pinnae ca. 55
on each side, to 95 cm long, to 3:3 cm
wide, apex notched, lower surface with a
few whitish ramenta near the base on the
midrib. Inflorescence branchine to 2
orders, the lower primary branches divided
into ca. 4 rachillae, with ca. 25-32'rach-
illae altogether; rachillae to 43 cm long,
2-2.5 mm wide, bearing up to ca. 190
traids. Staminate flowers (mature?) 2.5
mm long (Kajewski 6-ll), stamens 6. Pis-
tillate flowers 2.5-4 mm high, 2.25 mm
broad, staminodes 2-6. Fruit apparently
yellowish at maturity, cylindrical to some-
what ovoid, slightly curved, l2-I3 X 5
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6 mm, cupule ca. 3.5 mm high; seed with
homogeneous endosperm.

Distribution: New Hebrides.
Local name: motoual (fide Harland).
SPECIMENS EXAMINED: Nnw Heb-

BRIDES. Vanua Lava: nr. Mt. Garigona,
alt. 1,000-1,500 ft, 2l June 1905, Har'
land s.n. (FI lectotype, photo and frag-
ments BH; isolectotype K); Erromongo:
I I miles west of Ipota, with Agathis, Cal-
ophyllum and. Hernandia, 28-3I May
1968, Bernard,i 13369 (K, BH); along
forestry route, km 12, dense forest, 9
August L971, Raynal RSNH 16256 (K,
BH); Malekula, South West Bay, east of
'Wentoua, 

along the ridge crests, alt. 250-
300 m; SorouoN IsLeNos. Santa Cruz
Group, Vanikoro Islands: common in rain
forest, alt. 800 m, I I November 1928,
Kajewski  611(K).

This species seems to be most closely
related to Gulubia hom.bronii. Stamen
number is different, and there may be a
difference in ripe fruit color, but the cylin-
drical nature of the fruit does not seem to
hold up well when specimens other than
the type are examined. The anatomy of
the pericarp is most similar to that of
Gulubia hombronii.

B. Gulubia palauensis (Becc.) Moore
& Fosberg in Gentes Herb. 8: 455,
f ig .  135.  1956.

Gulubiopsis palauensis Becc. in Bot.
Jahrb.  Syst .  59:  I l ,  f ig .  133.  1924.
Holotype: Led.errnann 14149 (8, Pre-
sumed destroyed).

A tall, solitary palm to 18 m in height;
stem 15 cm in diameter; Ieaves appar-
ently arcuate with erect pinnae (as judged
from the attachment of the pinnae to the

rachis), sheath ca. 57 cm long, petiole ca.
lB.5 cm long, blade about 100 cm long,
sheath, petiole and rachis thickly brown
lepidote; pinnae 35 on each side, 54-59
cm long, 2.2-2.4 cm wide, aPex deePlY
bifid, lower surface with large, pale brown
ramenta along the lower 5-10 cm of the
midrib. Inflorescence 52-60(-90) cm
long, branching to 3 orders, with about

25 rachillae, upper peduncular bract tri-
angular to strap-shaped, 3.8 to 8.5 cm
long, axes glabrous, rachillae 30-32(-40)
cm long, 1.5-2 mm thick, bearing about
90 traids. Flowers white. Staminate flow-
ers ca. 4 mm long, I mm wide, stamens
6, somewhat exserted beyond petals in
bud. Pistillate flowers globose-conic, 2-2.5
mm high; fruit ellipsoid, 9-I0 X 4.5-5.5
mm, color not noted; seed with homoge-
neous endosperm.

Distribution: Palau Islands on lime-
stone.

Vernacular names: bugelangererals,
sz6ric (Palau).

SPECIMENS EXAMINED: PETEU
Istlt,tos. Urukthapel Island, east end,
common on limestone ridge, less so on
slopes, alt. 200 ft, 2 April 1950, Fosberg
324391 (US, BH, BISH); Koror, in cal-
careous hills, 26 August 1939, Tuyama
s.z. (fragments from TNS at BH); see also
specimens cited by Moore & Fosberg
(res6).
. This treatment is distilled from Moore

and Fosberg (1956), augmented with

reexamination of the cited specimens.

There apparently have been no more

recent collections, and in fact, the species

was said to be seriously threatened at the

time of Fosberg's visit.

The genus Gulubiopsis was established

on the basis of the presence in the peri

carp of rigid, fusiform fibers, shorter than

the entire length of the fruit. The fact that

the staminate flowers expand early in bud

has also been noted as a generic distinc-

tion. Moore and Fosberg did not find these

characters to be distinctive enough to war-

rant generic status, as similar features

could be found in other species of Gulu-

bia. The species appears to be most sim-

tlar to Gulubia I'ongispatha, but with sig-

nif icantly smaller overal l  dimensions,

including small, staminate flowers with only

6 stamens, and possible differences in

pericarp anatomy. Cursory examination of

dried fruit from Tuyama s.n. did not reveal

the short, fusiform fibers mentioned by

Beccari, however.
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9. Gulubia microcarpa Essig, sp. [ov.
G. cylind.rocarpae simllis sed fructu
minore, ca. l0 X 3 mm, pericarpio
tenuissimo. Typus: Flji, Moore & Phil-
lips 10543 (holotypus BH).

Tall, slender palm to 15 m or more in
height; stem 28 cm in diameterl leaves
17 in a crown, arcuate, sheath 76 cm
long, petiole 30 cm long, blade 220 crn
long; sheath (near top), petiole, and rachis
minutely brown-dotted and thinly white-
woolly, more thickly so above than below;
pinnae erect, not drooping at the tips, 52
on each side of the rachis, to ll0 cm
long, 3.5 cm wide, bifid to briefly prae-
morse at the tips, Iower surface with up
to 4 small, pale ramenta scattered along
the lower l5 cm of the midrib. Inflores-
cence ca. 50 cm long, with about 28
branches, the lower few again branched
into several rachillae, incomplete pedun-
cular bracts lacking; rachillae to ca. 42.5
cm long, ca. 2.5 mm wide, bearing ca.
280 triads. Staminate flowers unknown.
Pistillate flowers ca. 2 mm high and broad.
Fruit whitish when nearly mature, l0 X
3 mm, cylindrical and slightly curved;
endosperm homogeneous.

Distribution: Fiji Islands, known only
from the type locality.

SPECIMENS EXAMINED: FITI
IsleNns: Viti Levi, cutover forest on ridge
ca. 8.5 miles inland from Ngaloa, alt. ca.
260 m,22 March 1980, Moore & Phil-
lips 10543 (holotype BH); inland from
Galoa (sic.), on steep slope, alt. 600-800
ft, l0 November 1977, Vodonaiualu L
30688 (SUVA, photo only at BH).

This species is not completely known
yet. Staminate flowers have not been seen,
and it is not clear what the color of the

mature fruit is. The species is distinctive
in its small fruit with very thin pericarp
and poorly developed palisade layer. It
appears to be most closely related to
Gulubia cylindrocarpa. The specific epi-
thet was suggested by Professor Moore,
to whose memory this paper is dedicated.

tE"aruo"o 
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Gulubia liukiuensis Hatusima in Mem. Fac. Agric.
Kagoshima Unr-n. I: 39.1964. Ryukyu Islands. :

Satakentia liukiuensis (Hatusima) H. E. Mmre
in Principes 8: 5. 1969.

Gulubia ramsayi Beccari in Webbia 3: I59. 1910.
Northern Australia. : Gronophyllum ramsayi
(Beccari) H. E. Moore in Gentes Herb. 9: 265.
1963.
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In my article "A Day on the Klingkang
Range" (Dransfield 1982) I mentioned the
excitement of discovering a possible new
species oI Pogonotiun from the summit
of Gunung Gaharu in Sarawak. I have
now been able to examine material of this
curious rattan relative in detail and here
describe it as new. I name it for Hal
Moore, who was much in my thoughts on
the day I discovered it and who, I hope,
would have been equally excited by its
strange morphology.

Pogonotium moorei J. Dransfield, sp.
nov. (Fig. l).

Palmijuncus exiguus a P. ursino et P.
ditsaricato caule brevi, folio foliola c. 9,
lata et remota divaricataque ferenti, fructu
obpyriformi seriebus verticalibus l5-I6
squamarum aliquantum convexarum tecto
bene distincta. Typus: BORNEO, Sene-
wAK, G. Gaharu, J. Dransf'eld et al.

JD6102 (holotypus K; isotypi BH, BO, L,
PNH. SAR).

Solitary, slender, pleonanthic, spiny,
dioecious palm with short erect stem to 2
m onlv: stem without sheaths ca. l0 mm
diam., with sheaths ca. l8 mm, internodes
ca. 5 cm long. Leaf sheaths splitting oppo-
site the petiole, armed with abundant,

close, oblique and horizontal, complete or

partial whorls of horizontal or reflexed

spines and abundant, pale brown, floccose

indumentum; spines varying from minute

black spicules scarcely I mm long, to sin-

uous papery, black or straw colored spines

to 22 X I mm with swollen bases; knee

scarcely developed; auricles very conspic-

uous, one on each side ofthe petiole, erect,

to 8.5 cm long, ca. I.5 cm wide at the

base, tapering to ca. 5 mm wide for much

of the length, channeled adaxially, armed

as the leaf sheath. Leaf to ca. l.l m;

petiole to 50 cm, 7 mm wide at the base,

tapering to ca. 5 mm, flattened adaxially

near the base, rounded in distal region,

covered with inflated hairs and scabrid due

to papillae, and bearing sparse, mostly lat-

eral or abaxial solitary or paired, short,

reflexed, bulbous-based black-tipped spines

to 5 mm; rachis as the petiole, tapering,

very sparsely armed, sometimes ending in

a minute cirrus to 15 mm; leaflets distant,

very regularly arranged, ca. 9 pairs in all,

alternate proximally, distally in opposite'

divaricate pairs, ca. 20-32 X 2.2-2.5 cm,

except for the smaller apical pair ca. 15 X

2.5 cm; leaflet margin armed with sparse

short bristles; adaxial surface smooth,

abaxial surface matt, minutely dotted,

sparsely indumentose along the fold;
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Pogonotium moorei? a New SPecies
from Sarawak

JonN Dn,tnsrmrl
Herbarium. Royal Botanic Gardens. Kew,

Richmond. Surrev TW9 3AB, UK

I. pogonotium moorei. A, leaf sheath with base of petiole and auricles XZs; B, sheath with inflorescence

,"-ot"i from sheath in A X%; C, petiole and base of first leaflet X/t; D,leaf tip \/s; E, tip of rachilla-with

pi.iiU*," flower X4; F, sterile staminate flower dissected X4; G, fruit X4; H, vertical section of seed X2; J,

seedhtg \/2. Drawn from Dransf'eld lD61O2 by Mary Millar Watt'
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Table l. Comparison oJ'species of Pogonotium

Pogonotium ursinum P o go not ium dio ar ic atum Pogonotium moorei

lVoL. 26

Leaflets

Mature fruit

Scales

90-100
close, ciliate

bristly, limp

-f barrel shaped

t flattened,
pinkish-brom,
i n  l 6 -17
vertical rows

40 50
narrow, rather distant,

sparsely bristly, rigid

globose

grossly swollen and
grooved, magenta, in
2l-22 vertical rows

c a . 9

broad, remote,
very sparsely
bristly, rigid

obpyriform

slightly convex,
pinkish brown, in
l6-17 vertical
rows

transverse veinlets conspicuous. Inflores-

cence, only pistillate known, erect, held

between the auricles, ca. l8 cm long;

peduncle adnate to sheath of following leaf,

with free portion 10 X 7 mm; ProPhYll
beaked, ca. 17 cm, split longitudinally

along adaxial (always?) face, covered in

dense indumentum and in distal 2/zbearn'g

partial whorls of spines as on sheath; two

primary bracts also present, included

within prophyll and much smaller, and

more sparsely armed; prophyll and pri-

mary bracts subtending I st order

branches, the inflorescence branching to

2 orders in all; rachillae sinuous, bearing

short tubular, triangular tipped, striate,

brown bracts each subtending a diad of

sterile staminate and fertile pistillate flow-

ers, all -F included in the prophyll. Sterile

staminate flower ca. 4.5 mm long, trigo-

nous; calyx striateo ca. 2 mm'Lrigh, shal-

Iowly 3Jobed; corolla split almost to the

base into 3 narrow triangular lobes to 4 X

1.5 mm; sterile stamens 6, filaments fleshy

ca. 1.5 X 0.4 mm; anthers oblong ca.

0.9 X 4 mm, pistillode minute. Pistillate

flower ca. 7.5 X 3 mm; calyx with a basal

tube ca. 2.2 mm and 3 broad triangular

lobes ca. 1.5 X 2 mm; corolla with a basal

tube ca. 2.0 mm long and 3 striate lobes

ca. 5 X 2.5 mm; staminodes 6, epipetal-

ous, filaments flattened, -f triangular ca'

1.5 X t mm, empty anthers elongate, ca.

0.75 X 2 rrrm1' ovary ovoid ca. 2.5 X l.B

mm, covered in pale brown scales tipped
with 3 sinuous fleshy stigmas ca. 3.5 X
0.5 mm. Mature fruit borne on persistent
perianth whorls, obpyriform, ca. 13 X 9
mm, tipped with a short beak ca. I X 2
mm. and stigmatic remains; pericarp cov-
ered in 15-16 vertical rows of pinkish-
brown scales; seed basally attached, ellip-
soidal, ca. lI X 7 mm; sarcotesta thin;
endosperm homogeneous, embryo basal.
Ggrmination adjacent-ligular; eophyll with
2 small divergent leaflets, ca. l5 X 3 mm,
tipped with bristles.

BORNEO: SenewAK, lst Division,
Serian District, Sabal Tapang Forest
Reserve, G. Gaharu, summit plateau,
montane forest developed on sandstone
blocks, alt. 700 m above sea level, "L
Dransf.eld et al. JD6102 (holotype K;
isotypes BH, BO, L, PNH, SAR).

Pogonotium moorei differs from the
two other species of the genus, P. ursinum
(Becc.) J. Dransf. and P. diuaricatum J.
Dransf. in the low habit, the leaf with only
about 9 broad, remote divaricate leaflets
(P. ursinum has about 90-100 close leaf-
Iets and P. diuaricatum al)onI 40-50)'
and the obpyriform fruit with about 15-
l6 vertical rows of slightly convex scales.
The seedling leaf of the new species with
its single pair of minute divergent leaflets
is very different from the pinnate eophyll
of P. ursinum; unfortunately, the eophyll
of P. d.inaricatum' is not known. These
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diagnostic features of P. moorei may be
contrasted with those of P. ursinum and
P. diuaricatzrz in Table I and in my
account of Pogonotiunz (Dransfield 1980).
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Ceroxylon is one of the most poorly

studied genera of neotropical palms and a

revision of it is highly desirable. With Cer-

oxylon foccoszm Burret reduced to syn-

onymy under C. quindiuense (Karst.) H.

A. Wendl. (Galeano-G. and Bernal-G.

I9B2), some 19 species make up the genus

at present. Most of the species are incom-

pletely described; information about some

of them includes scarcely more than the

name. Nevertheless, the two species

described below are very characteristic and

do not seem to match any known taxon.

Furthermore, the relatively narrow range

of the known species, especially those

growing on isolated mountains, suggests

that endemism through altitudinal isola-

tion may be common in the genus. This

and the fact that very complete informa-

tion about the two species is available has

moved us to describe them as new.

Geroxylon flexuosum Galehno & Ber-
nal sp. nov. (Fig. l).

Caudex l3 m altus, versus apicem flex-

uosus. Folia I2-I5, crispa: vagina 72-

79 cm longa; petiolus 24-31 cm longus;

rachis 98-l l0 cm longa; pinnae utrinque

7I-82, in fasciculos 2-7 aggregatae, sub-

tus indumento tenui fusco-f lavescenti

obtectae, mediae usque ad 56 cm longae.

Spadix ad 226 cm longus; bracteae

pedunculares 7. Florum femineorum

dentes calicis qtamr/a corollae tubo multo

minores; staminodia 6. Fructus globosi,

verruculosi, maturitate exocarpio rubro.

Typus: Colombia, Galeano & Bernal 257
(holotypus COL; isotypus HUA).

Trunk to 13 m tall, 15-20 cm diam.
at base, more slender and flexuous towards
the apex, covered with a thin layer of wax;
leaf scars oblique, internodes 2I-36 cm
Iong near base. Leaves I2-I5, arranged
in five vertical rows; sheath 72-79 crn
long, 27-3O cm wide, with fibrous mar-
gins, covered with brown appressed scaly
tomentum, a short distal portion appear-
ing as the petiole; petiole 24-3I cm long,
3.3-3.6 cm wide at apex, green when
firesh, scurfy, flat adaxially with a slight
central ridge, the margins sharp, convex
and greyish-green abaxially; rachis 98-
I l0 cm long, scurfy like the petiole, grey-
ish-green when fresh, flat adaxially to 39-
46 cm from base, triquetrous thereafter,
flattened abaxially; pinnae 7L-82 on each
side, irregularly arranged in clusters of 2
7, displayed in several planes, those of the
distal % of the leaf regularly arranged in
one plane, all pinnae slightly tapering
towards the entire usually inequilateral
(sometimes almost symmetrical) apex, gla-
brous, waxy and glossy dark green adax-
ially, the midrib elevated, yellowish, with
a deciduous, brown scurf, the lower sur-
face covered with a thin, compact, persis-
tent indumentum of yellowish-brown,
elongate, medifixed scales arranged in lon-
gitudinal rows; Iowermost pinnae almost
filiform, 16-23 cm long, sixth pair of pin-
nae 29-38 X l-1.5 cm, central Pinnae
44-56 X 3.2-3.6 cm, apical pinnae 20-
23 X 0.4-0.6 cm.
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Two New Species of Ceroxylon
from Colombia

GroRIe GerneNo-GeRCES AND Roonlco BeRNer-GoNz,c.rnz

Laboratorio d.e Dend.rotosia, Facultad o" ufilJ;'#li,rYiJi,f{rsidad Nacional de Colombia, Apartado 568,
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I. Group of Ceroxylon fexuosum at the type
locality. The type specimens were collected from the
tree in the center. The individual on the left is sta-

minate.

Inflorescences up to 8, in different
stages, 155 cm long at anthesis, 200 226
cm long in the fruiting stage; prophyll
2-keeled, 34 36 cm long, 8-8.5 cm wide,
ihin, buff, not entirely encircling the
peduncle, with a brown rather deciduous
scaly tomentum; peduncle slightly com-
pressed, 80 cm long at anthesis, 137 185
cm long in the fruiting stage, ca. 3 cm
wide at apex, with a brown scaly tomen-
tum; peduncular bracts 7, with an indu-
mentum like that of the prophyll, the
proximal 4 bracts inserted within 15 cm
lrom the base: f i rst bract carinate. open
apical ly, 5I 52 cm long, 2nd bract car-
inate, open apically, 87 -97 cm long, 3rd
bract carinate, open ventrally to the mid-
dIe, I29 130 cm long, 4th bract slightly
bicarinate, ventral ly spl i t ,  139-160 cm
long, 5th bract thin, carinate, inserted ca.
37 cm above the base, I32 I52 cm long,

2. Staminate t"0".".;;;;. of Ceroxylon moore"

6th bract incomplete, open, inserted within
the distal Yz of the peduncle, 14-20 cm
long, 7th bract much reduced, ca.2 cm
long; rachis 54 65 cm long, brown at base
when fresh, the upper portion green, the
basal Va, covered with a scaly tomentum,
otherwise glabrous; branches 43-47, ry
to 30 cm long, the longer branches
inserted above the rachis base, with ra-
chillae of the 3rd order, straw-colored.
Pistillate flowers straw-colored, both fer-
tile and sterile occurrins on the same
rachi l la: ler l i ]e f lowers b -8 mm long: calyx
teeth minute, triangular, 0.3-0.5 mm
long, 0.2 0.3 mm wide, reaching less than
Ys of the corolla tube; petals ovate-trian-
gular, long to rrery long-acuminate, 6.5-
7.5 mm long, connate for slightly less than
Ys theirr length; staminodes 6, one opposite
each sepal and one opposite each petal;
filaments l-1.5 mm long, abortive anthers
1 .2  1 .5  mm long.  sag i t ta te :  gynoec ium
4.5 5.5 mm diam., minutely verruculose;
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stigmas lateral, recurved on a short style.
Fruits green when immature, ripening red;
exocarp verruculose, mesocarp yellow;
seed globose, dark brown, 1.3-1.5 cm
diam.; hilum basal, round, raphe branches
deeply depressed, anastomosing, hidden
under the brittle adherent testa.

SPECIMEN EXAMINED: COLOMBIE,
Departamento de Antioquia, Municipio de
Bello, Inspecci5n de San F6lix, via de
Ascenso al Alto Los Baldios, ca. 2,400 m
altitude, 27 September l9B0 Galeano &
Bernal257 (holotype COL; isotype HUA).

Ceroxylon f.exuosum' is very distinc-
tive in its slender, apically flexuous trunk,
the small leaves and the number of stami-
nodes. It is necessary to compare this
species with C. utile (Karst.) H. A. Wendl.,
a poorly known taxon.

Due probably to lack of pollination, the
infructescence of the type specimen bears
fruit which, although sterile, became red
and increased in size. The description and
measurements of the seed are based on
old seed collected from the base of the
palm.

The type plant, which we have climbed
in order to collect specimens, is one of a
group of three individuals cultivated near
a farmhouse. These trees (one staminate
and two pistillate) are the only known indi-
viduals of this species. They are said to
have been brought last century from the
Alto Los Baldios, at somewhat higher alti-
tudes, where once they wer€ abundant.
The practice of cutting the young leaves
for use on Palm Sunday has endangered
this species.

Ceroxylon mooreanum Galeano &
Bernal sp. nov. (Fig. 2, Cover).

Caudex B m altus. Folia 17; vagina
107-ll0 cm longa; petiolus 43-47 crn
longus; rachis l48-150 cm longa; pinnae
utrinque BI-82, regulariter in eadem
planitie insertae, patulae, subtus indu-
mento tenui fusco-flavescenti obtectae,
mediae usque ad 64 crn longae. Spadix

ca. 230 cm longus; bracteae pedunculares
6. Florum masculorum calicis dentes quam
r/z corollae tubo minores. Stamina 6-
7(-8). Typus: Colombia, Bernal & Gal'
eano 213 (holotypus COL; isotypus HUA).

Trunk B m tall, lB cm DBH, rather
uniform, brown, covered with a thin layer
of grey wax; leaf scars oblique, internodes
20-3t cm long. Leaves I7; sheath 107-
Il0 cm long, ca. 40 cm wide, costate-
carinate, brown, fibrous along the mar-
gins, the fibers long and stout, covered
with an indumentum of grey scales, the
upper portion resembling the petiole; pet-
iole 43-47 cm long, 3 cm wide at apex,
green when fresh, adaxially flat, with a
slight central ridge, brown-scurfy, abaxi
ally convex, covered with grey medifixed
scales, revealing the surface beneath in
age; rachis 148-150 cm long, green when
fresh, covered with an indumentum like
that of the petiole, adaxially flattened to
64-68 cm from base, triquetrous there-
after, convex abaxially; pinnae 8I-82 on
e.ach side, regularly inserted, almost hor-
izontally arranged in one plane, tapering
toward the inequilateral apex, glabrous,
waxy and glossy dark green adaxially, the
midrib elevated, yellowish, densely cov-
ered, like the proximal portion of pinnae,
with purplish, white-margined, irregular,
rounded, fimbriate, deciduous scales, the
lower surface of pinnae densely covered
with a thin indumentum of yellowish-
brown, elongate, mediflxed, persistent
scaleso arranged in longitudinal rows; low-
ermost pinnae 36-46 X 0.2 cm, almost
triquetrous, fourth pair of pinnae 48-53 X
l-l. l  cm, central pinnae 53-64X 4.9-
5.8 cm, apical pinnae 23-25 X 0.7-0.8
cm, the pinnae of the right side of leaf 5-
l0 cm longer than those of the left side.

Inflorescences up to 3, almost in the
same stage, ca. 23O cm long; proPhyll
2-keeled, 43 cm long, l0 cm wide, cori-
aceous, covered with brown scales; pe-
duncle 140-145 cm long, 3.5 cm wide,
compressed, densely covered with yellow-
ish-browno medifixed, richly woolly-mar-
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gined scales arranged in longitudinal rows;
peduncular bracts 6, their outer surface
covered with an indumentum of rufescent,
medifixed, yellowish-centered, fimbriate-
margined, appressed scales towards the
bract margin, the indumentum becoming
like that of the peduncle: first bract 95
cm long, 2nd bract 136 cm long, 3rd
bract I54 cm long, 4th bract 162 cm
long, 5th bract ca. 140 cm long, 6th bract
incomplete, 37 cm long, inserted high on
the peduncle; rachis 7 2-7 5 cm long, either
glabrous or covered, only at base, with an
indumentum like that of the peduncle;
rachillae 53-55, glabrous, up to 32 cm
long, subtended by an ovate-oblong
abruptly long-acuminate bract, that of the
lower branch l0 mm long, 6 mm wide,
those of the upper branches smaller, the
lower branches branched into rachillae of
the 3rd order. Staminate flowers 6 8 mm
long; pedicel ca. 0.6 mm long, subtended
by an ovate-acuminate bract ca. I mm
long; sepals ovate-acuminate, 0.9-1 mm
long, connate for 0.4-0.5 mm, reaching
less than Vz of the corolla tube; petals
broadly elliptic, abruptly long-acuminate,
5-6.2 mm long, 2.5-3.2 mm wide, con-
nate for I.4*2 rrrm; stamens 6-7(-8), I
opposite each sepal, l-2 opposite each
petal; filaments I.9-2.2 mm long, anthers
3.7-4.2 mm long, l-1.5 mm wide, basally
bifid for I.4-I.7 mm, shortly bifid at apex,
slightly unequal; pistillode 1 mm long, long
and narrow, 3Jobed, with long abortive
stigmas, ca. 0.6 mm long.

SPECIMEN EXAMINED: CoLoMBIe,
Departamento de Antioquia, Municipio de
Bello, Inspecci6n de San F6lix, via de
Ascenso al Alto Los Baldios, ca.2,4OO m
altitude, 12 August 1980. Bernal & Ga-
leano 2I3 (holotype COL; isotype HUA).

Ceroxylon mooreanum is dedicated to
the memory of Dr. Harold E. Moore, Jr.,
as an acknowledgment of the stimulus he
gave to our study of Colombian palms, up
until his very death. Through his lifelong
love of palms and tireless field and her-

barium work, he contributed greatly to a
better knowledge of the family. His special
interest in the genus Ceroxylon drove him
to clear up finally the identity of C.
alpinum Bonpl. ex DC., the type species
of the genus (Moore and Anderson I97 6).

Ceroxylon m,ooreanum differs from the
remaining species with six stamens, in the
regularly arranged pinnae and the dense
woolly indumentum of the peduncle. Since
the pinnae of the right side are usually
longer than those of the left side, leaves
bend to the right in the distal half, where
the rachis is more slender and triquetrous
(see cover photo). This bending of the
leaves gives the palm a very characteristic
appearance.

Two other species, C. sclerophyllum
Dugand, from northeastern Colombia and
C. latisectum Burret, from Peru, resem-
ble C. nlooreanuftt in their resularlv
arranged pinnae, but they can b"e toli
apart, inter a.lia, because the calyx teeth
are almost as high as or higher than the
coro{a tube. This character has proved to
be constant enough to be of taxonomic
importance. Further knowledge of these
species may reveal additional differences.'

The type plant of this species is culti-
vated near a farmhouse less than one
kilometer away from the type of C. flex-
uosum and it is also said to have been
brought from the Alto Los Baldios, where
it is now rare.

A second individual, also a staminate
plant, is cultivated in the main square of
El Retiro, 33 kilometers east of Medellin.
The trunk of this individual is some 16
meters tall, which suggests that the type
plant is still not fully grown.

Lrtenerune Crrno

GALEANo-G., G. AND R. BERNAL.G. 1982. Nove-
dades de las palmas de Colombia. I. Caldasia
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eNo A. B. ANDERSoN. 1976. Cer-
oxylon alpinum and Ceroxylon quindiuense
(Palmae). Gentes Herbarum II(3): 168-I85.
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Horticultural Magazine 40(I\: l7 -26-

1961c. The more commonly cultivated palms' Amer-
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Herb.  9:  2V5-2A5, f ig.  I97-r98.
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and Sarawak. Principes 9: 103-117, fig. 89-
I 07 .

19659. Moore, H. E., Jr. and W. Meijer. A new
specie* of Arenga from Borneo. Principes 9:
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CLASSIFIED

SUBZERO PALMS. Seedlings of Rhapidophyllum hystrix, Sabal rninor, Sabal louisi-
ana. All have tolerated ten degrees below zero with no damage. Send for list. DR. DAVID
GRIGGS, 3412 McClure Bridge Rd., #C, Duluth, CA 30136.
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Hal Moore:
A Scientific Contribution

I first met Hal Moore when he was
working in London at the Royal Botanic
eardens, Kew in the summer of 1956, a
place I also was visiting at the time, on
my first leave from West Africa. We had
corresponded previously because I had
already initiated studies on the systematic
anatomy of palms as a student at Kew,
prior to working on the family in Singa-
pore and Ghana. Hal was eager to learn
how my observations on the distribution
of anatomical characters in palms corre-
lated with his developing ideas about the
systematics of the family. This was an early
indication of Hal's appreciation that sys-
tematics should be broadly based. He later
was to incorporate information from many
other disciplines into the superstructure
he was building and I was only one of a
number of young scientists whom Hal
encouraged in their particular field of spe-
cialization.

At Kew an instant rapport was estab-
lished, not merely because we had much
common ground to cover in our discus-
sion, but also because his open spirit and
free presentation of his thoughts made the
communality of our interests'quite clear.
David Bates (Principes, Jan. 1982) has
already indicated how this was a general
response that Hal drew from a diversity
of acquaintances from all walks of life and
I am sure many other readers will be able
to identify with these sentiments when they
recall their first meetting with Hal.

Our conversations were not restricted
to palms and frequently were quite phil-
osophical. We discussed at one stage the
intel lectual satisfact ion of scienti f ic
research and the process of discovery
which it involved, a satisfaction which was
more than adequate compensation for the

lvor. 26

frequent lack of monetary reward. At one
point he spread his fingers on the table
before him and said with a twinkle in his
eye 'lYes, I have no diamonds on my fin-
gers, but the diamonds in my mind's eye
are far more valuable."

This continuing franlness and enthu-
siasm had the infective consequence that
I subsequently scarcely ever published a
scientific paper on palms without first
sending this to Hal for his evaluation.
Sometimes this got me into trouble because
he did not always agree with my conclu-
sions or even obseryations, but even if his
criticisms were penetrating they were also
well reasoned and fair, just the thing to
make those diamonds in the mind's eye
sparkle. In addition if he could be won
over to your point of view he became as
staunch an advocate as he had been a
'critic 

and if I lost some battles, I also won
a few too and I treasure those victories as
tr iumphs of rat ional i ty.

Our meeting in London that year was
very influential to my own career. Hal
mentioned that Fairchild Tropical Garden
was looking for a scientist who was inter-
ested in the develooment of their research
program and that it would be particularly
appropriate for somebody working on
palms to be involved. Subsequently I vis-
ited the United States, with Hal as my
primary contac| we drove from Ithaca to
Miami where I had the chance to see at
first hand the splendid opportunities for
research on tropical plants that the Gar-
den's rich collections offered. It did not
take much deliberation to make up my
mind and I was established at Fairchild
late in 1960-as soon as my existing

commitments and the U.S. Immigration
Service allowed. During those early days
Hal continued to be a frequent visitor; we
worked together on a number of problems
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l. Harold E. Moore, Jr. at Fairchild Tropical Gar-
den, July 1973. Photo by G. R. Proctor.
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and a steady stream of his students were
drawn as best we could into the developing
program. I think neither Hal nor the Gar-
den's administration could have had a clear
idea of how the program would develop
but history suggests that they got it right
because the Garden's research activities
have gone from strength to strength and
become quite diversified so that an inter-
national reputation has been established
quite out of proport ion to the number of
people involved and the size of the facility.
His direct influence was very strong.

My own professional development
depended much on the opportunities that
Hal had effectively laid before me, oppor-
tunities which could scarcely be equalled
elsewhere. Further advancement took me
away from the environment which first
nurtured me in the United States, but the
initial debt is obvious. This. I am sure.
documents just one example of the way
Hal's generous and positive friendship was
individuallv beneficial" the ultimate out-

come was that scientific endeavor was
facilitated. But these are personal recol-
lections; I would Iike to go on to exemplify
Hal's scientific contribution by putting his
work on the systematics of palms in a
historical context in a way which has
obvious relevance to readers of Principes,
especially as David Bates has eloquently
outlined the main features of Hal's sci
entific achievements.

Palm systematics-a historical oaer-
uiew

Linnaeus knew the palms only from the
12 species he described, but this was suf-
ficient to circumscribe the family and sug-
gest it to be unique and therefore isolated,
a fact with which most systematists still
concur. A number of monocotyledonous
families have some relationships, but mod-
ern research tends to set the palms even
further apart from them, rather than sug-
gest a particular group with close affinity.
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Most significant developments have there-
fore been concerned with the subdivision
of the palm family. The foundation for this
was that developed by K. F. P; von Mar-
tius in his sumptuous "Historia Naturalis
Palmarum," published in three volumes
over the period 1829-1853. This work
was based partly on material assembled
by 

.von 
Martius himself during his own

travels in South America, together with
information provided by several specialist
contributors, notably that of the anatomist
Hugo von Mohl. Additional material from
other parts of the tropics was either in the
form of dried collections or plants culti-
vated in the great stove houses of Nine-
teenth-Century Europe. The essential tra-
dition" however. was established that the
systematist needed extensive field famil-
iarity with the palms in natural environ-
ments if he were to know them well. Mar-
tius recognized many major groups of
palms whose discreteness is still accepted
and he was able to document his subdivi-
sion with a wealth of detail which reflected
his great familiarity with palms as growing
organisms. That tradition has been main-
tained, by and large, to the present since
palms are totally unsuited to herbarium
studyo consequently the most significant
advances have been made by botanists who
made many of their own collections.

A process of refinement of the von
Martius system was carried out by a num-
ber of systematists notably Bentham and
Hooker (1883) and Drude (lBB9). The
basis for Hal Moore's own beginnings was
perhaps the system provided by the Ger-
man botanist Burret (1953) and particu-
larly by the great Italian botanist Odoardo
Beccari. Beccari made extensive contri-
butions in the form of several large mono-
graphs and had field familiarity with palms
resulting from his extensive journeys in
southeast Asia. He never published his final
views in his own lifetime, but a synopsis
prepared by R. E. G. Pichi-Sermolli deal-
ing specifically with the arecoid alliance
was published in 1955.
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This was the legacy which Hal Moore
inherited when he began his studies on
palms in the early 1950's. It was founded
on classical botanical lines and used evi-
dence derived from external morphology
in its assessment. Even so the historical
basis was broad, because not only features
of flowers and fruits but seedling mor-
phology, inflorescence structure and leaf
form were incorporated. Von Martius, for
example, recognized that palms could be
divided into two major categories accord-
ing to the orientation of the folds of the
leaf segments, a seemingly subtle distinc-
tion, but one more fundamental than the
obvious difference between palmate and
pinnate leaves.

Hal Moore built on this foundation in
several ways. He broadened the scope for
morphological study and showed clearly
that the inflorescence in toto provided
taxonomic features, which were only evi-
dent when the whole branch complex was
dissected from the crown, and seen at dif-
jerent developmental stages. This dynamic
approach characterized much of his mor-
phology; few systematists have emulated
him in this respect. He travelled exten-
sively to assemble as much research mate-
rial of palms as possible. In doing so he
probably saw more palm species in natural
environments than any previous botanist.
He regretted not having seen every genus
in nature but he came very close to it. He
also established new standards of collect-
ing, following the advice and example of
his mentor, L. H. Bailey. He not only
selected material for the herbarium with
skill and care. but documented informa-
tion with photographs and extensive field
notes. In addition eyery effort was made
to provide material for cytological
research, systematic anatomy and, in later
years, material for the study of aspects of
floral and fruit development. This kind of
extension is difficult for the field worker
who has not only to find his way to the
site, but now has to carry bulky collecting
equipment including rather objectionable

P R I N C I P E S
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our knowledge lie and the scope for con-

tinued work is continually stressed. The

concept of systematics as an "unending

s).nthesis" was very clear in all Hal's
research, no systematic work is ever com-

plete and the continual need to examine
conclusions in the light of new evidence
was always strong in his mind. He had

discussed the possibility of doing serolog-
ical work when these techniques were first

developed in relation to systematics, other

kinds of chemical systematics interested
him, he was always sure that the structure
of the pollen still had much to reveal about
palm systematics. It was only lack of man-
power and available expertise that pre-
vented him from directly adding infor-

mation from these disciplines to elaborate
his systematic studies. But since the syn-

thesis is indeed unending, they surely will

find their place in future studies. The

quintessence of this caution was that he
was still unprepared to recognize his groups
as formal categories in the sense of an
established hierarchy bound by the rules
of prEcise nomenclature, but his intentions

were quite clear in the conspectus that
was presented.

Apart from the sheer volume of new

evidence that was brought to bear in the
development of his new framework for
palm systematics, and the diversity of dis-
ciplines from which information was drawn,
a unique feature of his taxonomic scheme
was the strong evolutionary emphasis that
was evident in his classification, as in his
thinking. The precursory natural grouping
of von Martius is here largely transformed
into 5 major evolutionary lines within
which further degrees of specialization
could be recognized. He made a distinc-
t ion between primit ive and advanced
characters, and to some extent even
groups, which largely reflected his knowl-

edge of current evolutionary ideas. He had

strong beliefs about..the evolutionary sta-

tus of palms and 
-considered 

them an
ancient, but not necessarily primitive
group. He was able to place his discussion

fixation fluids and once the task is com-

pleted transporting the collections safely

back to the ultimate base. Finally arrange-

ments for shipment to the herbarium and

laboratory must be made. Anyone who has
rvorked with Hal Moore in the field knows

that his physical involvement was total and

he always seemed to reserve the most dif-

ficult and tedious tasks for himself. Out of

this came the full and careful descriptions
rvhich characterize his published work, the

insights into biological features and assess-
ments of ecological requirements, which

could be essential to the successful culti-
vation of the living material that was fre-

quently brought back. Here Hal's concern
was not just for the possible horticultural
value of his living collections, but the

appreciation that further studies would best

be promoted by having living specimens
accessible for other workers.

Much of the material he assembled he

turned over to his students and associates
because he recognized the need for special

techniques and approaches if his broadly-

based synthesis o[ palm systematics was

to be successful. The summation of this
incorporation of new information into the
systematics of palms is reflected in his

publication "The major groups of palms
and their distribution" (Gentes Herbarum
l I :27- I4 I ,1973) .  The syn thes is  i s  here

preliminary and will be completed in his
''Genera Palmarum" by Natalie Uhl and

John Dransfield, but was sufficient to show
how information from adjacent disciplines
of cytology, anatomy, development, geog-

raphy and paleobotany could be incorpo-

rated into the existing grander scheme.
The classical morphological details are still
included, but displayed with great preci-

sion and uniformity. The subdivision of
the groups is carried out to a consistently
refined degree. The skeletal system of von

Martius is now fleshed out with the solid

substance of Twentieth Century science.
Nevertheless the caution of the critical

scientist is still evident because there are
frequent indications of where the gaps in
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of the geographical distribution and even

ecology of palms in an evolutionary con-

text, and continually lamented the fact that

the fossil records of palms was so imper-

fect and incompletely studied as to give

little help in analyzing the phylogeny of

parms.
Other systematists had had the concept

of phyletic relationships built into their

schemes, but nobody had the breadth of

knowledge to relate information derived

from a study of the flowering plants as a

whole io the special example of the palm

family. His biological approach, based so

clearly on his intimate knowledge of palms
in the field, was brought to bear in these

evolutionary discussions. He promoted a

number of studies on floral biology and

was Darticularlv enthusiastic about the

possibility of beetle pollination existing in

palms, since this is a presumably primitive

method of pollen transfer. Continued stud-

ies have tended to support his ideas.

The summation of this vigorous scien-

tific li{e is that we will always see his activ-

ities as representing a watershed in our

understanding of the palms. Pre-Moore we

had a classical botanical concept of the

systematics of palms, post-Moore we have

a biological and evolutionary classification

which will continue to develop. This was

biosystematics of a high order in every

meaning of the word.
Systematics is foundational to biological

understanding but like a firrri foundation

often lies out of sight and little appreci-

ated. Hal Moore's contribution to the sys-

tematics of palms is best measured by some

of its practical consequences. It was not
just that he was a person to whom horti-
culturalists could turn for a reliable sci-

entific name; a better indication is the

concern expressed when the disease known

as lethal yellowing of coconuts reach epi-

demic proportions in South Florida. At an

early meeting where experts discussed the

disease, Hal was able to point out the need

for a reliable systematic overview as a

background to studies on the susceptibility

of palms to the pathogen. Subsequent
research was soon to show that the disease
transcended systematic boundaries in an
alarming way, there were no confines
within which the disease might be
restrained. The foundation for this conclu-
sion was the systematic framework which
generations of palm scientists, culminating
in Hal- Moore himself, had established.

The current information explosion is all
too familiar to active research workers,
which in some ways is appropriate. since
there are no limits to useful knowledge.
Recently I had occasion to survey the sci-
entific literature which relates to palms.
Setting a mid-point of 1960, I discovered
that more than half the literature on palms
ever produced had appeared since 1960.
It seems no accident that these last 20
years coincided with Hal Moore's own sci-
entific productivity and it is quite clear

that a substantial part of that literature
was generated by himself directly or indi-
rectly through his associates. This knowl-
edse is his monument which has absolute

f"i-u.r"n"" so long as men relish those
"diamonds which sparkle to the mind's
eye."

It seems appropriate that Linnaeus
named the palms "Principes:-the princes
among plants" for in Hal Moore, one of
their foremost students, we had a prince
among men.

P. B. Toltmson

Harold E. Moore, Jr.
A Student's Appreciation

Professor Harold E. Moore, Jr. was

known throughout the world as the pre-
mier student of the palms. The promi-
nence he achieved in his careful and
exhaustive studies of the family will ensure
that his name will be remembered and

honored by generations of botanists yet to

come. Perhaps a more ephemeral aspect
of his reputation, particularly since it is
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less likely to be noted by future historians

of science, was his abilities as a teacher.

However, the impact that Hal Moore had

on students at Cornell and at other insti-

tutions was significant and he contributed

to the professional development of many

botanists. As an example of the impact

that Hal had on students, I would like to

offer my own experiences.
My first contact with Hal was through

a course he taught on the families of trop-

ical flowering plants. Although not a Cor-

nell student, I saw a circular for the course

at the Gray Herbarium, and after receiv-

ing an enthusiastic endorsement of both

the proposed field course and the instruc-

tor from Professor Carroll Wood, I pre-

pared to depart for the course in Costa

Rica which was to begin the day after

Christmas, 1977.
I was somewhat startled to hear after

arriving in San Jose that Hal had been

taken seriously ill on the way to Costa
Rica and had been hospitalized in the

southeastern United States. The other stu-

dents in the course and I felt somewhat

like academic orphans alone in a strange

country, but fortunately Gary Hartshorn

adopted us for a few days and introduced

us to the forest at La Selva. Tom Croat,

from the Missouri Botanical Gardens, was

pressed into service as a substitute and

arrived the next week with several large

crates of materials that Hal had prepared
for us.

When they were eagerly unpacked the

contents of the crates were most reyealing

of Hal's qualities as a teacher. The first

item to be unpacked was a box of large

books, one for each of us, that Hal had
written especially for the course. Titled

simply 
"Biological Sciences 646," this

book which is about the size and weight

of an unabridged dictionary, has proved

to be a veritable cornucopia of informa-

tion on tropical plant families. Some of the
material Hal had assembled from other
sources, but much of the book had been
written by Hal alone. There were synopses
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of every conceivable family of plants we
were likely to encounter in Costa Rica and
Panama, numerous line drawings, check-
lists, vegetative and floral keys, and of
course a rather exhaustive treatment of
the palms at La Selva and Las Cruces.
Although I have been privileged to attend
several fine institutions in both the U.S.
and Britain I have yet to see any instruc-
tor prepare a more carefully designed and
exhaustive course syllabus for his stu-
dents. The value of the book to me has
increased with the years and I have car-
ried it with me on travels throughout Cen-
tral and South America and the Pacific.
The second item unpacked was a crate of
good quality dissecting scopes-Hal
believed in using good equipment for stu-
dents. Also unpacked were boxes full of
film, dissecting tools, and drawing sup-
plies. Although Hal didn't teach the course,
his influence was felt throuehout it.

My second contact wlith Hal was
through a paper I published tn Principes
on Samoan palms. IIal was helpful and
very encoura8mg-hls suSgestlons on my
manuscript were substantial but never dis-
couraging. I have since found from other
students that Hal had a well-developed
critical ability, and was able to offer crit-
icisms to students in an encouraging rather
than discouraging manner, even though
his standards for quality of thought and
writing were high indeed.

My third, and perhaps most substantial
contact with Hal was during a 1980 field
trip to Samoa that unfortunately proved
to be his last. Having preceded him to
Samoa for some studies on Freycinetia, I
met Hal in Pagopago at the Rainmaker
Hotel in March. We both had an interest
in the palm genus Clinostigma. Although
several species had been described from
Samoa throughout the years both Hal and
I were of the opinion that only one species
occurred in the archipelago, particularly
on Upolu Island. Art Whistler, a graduate
student in Hawaii who also had a lot of
field experience in Samoa, also shared our
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view, so Hal and I hoped to make the
critical collections and observations that

would resolve the problem. Although Clj-
nostigma had reportedly been collected
by the U.S. exploring expedition from
Tuutuila Island. no recent collections had
been made. However, I remembered seeing
in my wanderings past the high village of
Aloao, a Clinostigma tree and Hal had
reports of CLinostigma growing in a coco-
nut plantation near the village of Iliili. We
started off that morning in a rented car
and taking the left turn at Iliili, started to
drive towards the ocean. Suddenly we both
saw the distinctive crown-shaft of Clinos-
tigma mixed. in with cultivated coconuts
behind a small hut. With me acting as
interpreter, Hal asked the old woman who

lived in the hut how she came to have
Clinostigma growing in her garden. The
woman, delighted by our visit, immedi-
ately invited us into her modest hut for
refreshments while she told us the story.
I was somewhat nervous at the way Hal
might treat her invitation because in the
Samoan culture an outright refusal of an
invitation to eat is considered an insult,
and occasionally expatriates and foreign-
ers inadvertently offend Samoans by not
accepting invitations to eat in the some-
what less than sanitary conditions. Hal,
however, was very gracious and accepted
the warm punch in a cracked and dirty
glass as if it had been given him by roy-
itty. ttt" woman was ie[ghied *iih uut
and although his conversation with her was
of necessity channeled through me, I was
impressed with the sincerity that Hal com-
municated to the old woman and her fam-
ily. After collecting some of the. inflores-
cences, the fruits of which matched the
description of Clinostigma samoense H.
A. Wendl., Hal took a group portrait of
the woman and her family, an enlarge-
ment of which he mailed to her after his
return to Ithaca.

The next day Hal and I started to climb
through the cloud forest past the village
of Aloao. The day was very foggy with
intermittent rain. After traveling through
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the forest for about two hours, we found

a large single individual of Clinostigma

aff. sam,oense. We looked about for seed-

Iings but could find only the single tree.

This tended to confirm the story of the

woman in Iliili who had explained to us
that seeds of Clinostigmo were brought

by her father to Tuutuila from Upolu when
she was a little girl. Her father had felt

the leaves to be superior to coconut leaves

for thatching. Since she was 75 years old

when wet met her, we estimated the intro-
duction to have occurred around 1910 or

so. Venturing on past the Clinostigtna
palm in search of perhaps other Clinos-

tigma individuals, I contemplated the

numerous travels that Hal had made in

his career. Hal was known throughout the

world to botanists and foresters and had

succeeded in seeing all but a few genera

of palms in their native habitats, an

achievement which I suspect may never

again be equalled. As we walked through

the traditional Samoan drizzle,I asked Hal

if he had ever been lost on any of his field

trips. Hal replied that he never had been.

As fate would have it, Iess than an hour

later Hal and I found we were hopelessly

lost. The combination of an overcast sky,

the dense cloud forest, and my failure to

note our compass bearings as we made

our way rhrough the forest all combined

to produce a rather embarassing result:

on a rather small Pacific island I had suc-

ceeded in getting Professor Harold Mooreo

who had traversed the vast forests of

Amazonia and Africa without difficulty,

completely lost. Although the situation was

not grim, since we were after all on an

island, it was alarming since only one side

of Tuutuila Island is inhabited. If we

descended from the mountains in a direc-

tion different from the one in which we

came we would certainly be forced to

spend a miserable night bivouaced with

the rain and legendary Samoan mosqui-

toes as our only companions. After reluc-

tantly admitting to each other that we were

lost we decided to mark a central point

from which we would explore transects

P R I N C I P E S
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along all four points of the compass in the

hopes of finding the path back out of the

rnountains. 
"Point x," denoted by crossed

.tems of Cordyline terminalis, was duly

thristened, and we began our first journey

o[ half an hour along one of the four points

of the compass, through the now heavy

rain. Two hours and three transects later

s'e had still not found the path, when

finally Hal yelled that he had found the

trail only about 80 meters from point "x."

As we continued our trip into 
'Western

Samoa, I continued to be impressed with

Hal's knowledge, generosity, and kind-

ness. Each night Hal would patiently

answer my numerous questions about the

ecology and systematics of palms. He also

showed a genuine interest in my own stud-

ies of the Pandanaceae and made many

useful suggestions on my work. As we

traveled about the islands in search of Cli

nostigma his courtesy and respect for the

local people made him very popular. Hal's

kindness to me did not prevent him from

offering useful criticism of my studies,

however. For example, Hal treated some-

rvhat skeptically my report to him that I

had seen Musa acuminata subsp. bank-

.sli, a wild diploid banana, in the remote

interior of Upolu. Together we made the

long hike to Lake Lanoataata, so he could

examine the plant. On examining the plant,

Hal cheerfully admitted he was wrong, and

soent almost an hour in a torrential rain

nltping me collect seeds to be ient to

botanical gardens for cultivation. In gen-

eral he seemed to combine a highly devel-

oped critical ability with a deep sense of

humility and a generosity of spirit; indi-

viduals possessing all three of these virtues

in such a high degree are rare.

On Hal's final night in Samoa we

attended a f.afia or native celebration

hosted by Aggie Grey. At the conclusion

I noticed that Hal was somewhat misty-

eyed; this was very unusual since he did

not tend to be a very emotional person. I

asked Hal if something was wrong. He

replied that Samoa was very beautiful and

he only wished that he could see it again.
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Several months after my return to Har-

vard, I was stunned to receive a call from

Natalie Uhl who told me that Hal was in

poor health and had been hospitalized. My

young family and I traveled that weekend

to Ithaca where I visited Hal in the hos-

pital. On entering his room I could tell

that he was very seriously ill. Although

my concern was with Hal, his concern was

with my work. He had me tell him in detail

about the progress on my studies on the

Pandanaceae. I was very touched that this

great scientist, although seriously ill, would

take the time to inquire concerning the

studies of a rather unnoteworthy graduate

student.
The following week I formd myself again

in lthaca, but this time the voices in the

Cornell chapel, although kind and com-

forting, seemed to me to be filled with

emptiness because Hal was gone. Science

had lost a great talent, Cornell had lost a

great teacher, and his associates and col-

leagues had lost a true friend. Even though

I had been asked to make a few remarks

at the memorial service, I had difficulty

controlling my own disconsolate feelings'

At the service, however, Natalie Uhl con'

cluded her remarks with a comment I felt

most appropriate, particularly for those of

us who knew Hal as a teacher: 
"If Hal

were here, his most likely statement to us

all would be, 'Go back to work'."

Knowing Hal and his disdain for senti-

mentality, I suspect he would indeed have

said something like that. Hal has laid a

most valuable foundation for all of his for-

mer students and colleagues to go back to

work. His published papers are hallmarks

of meticulousness, his reviews demon-

strate a high standard of thought and crit-

icism, and the example he set and the

generosity he showed for younger bota-

nists will insure that his name and work

will be remembered and respected for gen-

erations to come.

Peur A. Cox
Department o{ Botany
University of California
Berkeley, CA 94720
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Goethe's Palm

W. H. Hooce
3 Cayuga View Road, Trumansburg, N.Y. 14886
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Palms and Goethe-best known for his
epic, Faust-would seem to be an unlikely
association. How could that famed lSth
century poet-philosopher have known any
palms first-hand? Born in Frankfurt in
1749, his adult life was mainly spent in
Germany at the court of the Duke of
Saxe-W'eimar, far from palm habitats, and
at a time when the tropical world of palms
was still but sketchily known. However at
the Duke's court Goethe developed inter-
est in many fields of human endeavor
including botany. And as we shall see, a
palm had a part to play in the develop-
ment of one of his concepts in natural
philosophy.

As a boy Johann Wolfgang von Goethe
showed a keen interest in plants, espe-
cially in the varying forms of their flowers.
His lifetime overlapped that of the pioneer
systematist, Linnaeus, whose writings, the
poet admitted, had influenced him as much
as had those of his favorite philosophers,
Rousseau and Spinoza. But whereas Lin-
naeus' primary concern was with plant
classification, Goethe (Fig. l) was more
intrigued with the form and structure of
plant parts, the area of botany now called
plant morphology. Indeed, Goethe first
used the term "morphology': and because
of that he is considered by some the
founder of that discipline. His classic essay
in morphology (Die Metamorphose der
Pflanzen, 1790) dealt with metamorpho-
sis, or change in plants. For example, it
was his belief that all the distinct parts of
a flower (sepals, petals, stamens, and car-
pels) are actually leaves which have been
transformed or metamorphosed into the

several different floral structures. Goethe's
thesis is still generally accepted today.

Although Goethe had been looking
inquiringly at flowers ever since boyhood,
his essay on metamorphosis appears to
have been stimulated by a trip to Italy,
his sole visit to that warm Mediterranean
land. There at age 37 he apparently first
encountered a living palm, one whose close
study helped him in the development of
his ideas about plant metamorphosis. The
year was 1787, the place was the Orto
Botanico (Botanic Garden) at Padua, and
the palm was a garden specimen of Cha-
maerops humilis. This is the dwarf fan
palm of the Mediterranean area, and the
only palm whose natural range includes
some of the milder parts of southern
Europe. Exotic sub-tropical palms-like
Butia, Jubaea, Phoenix, Trachycarpus,
and. Washingtonia-now so commonly
planted in the area, were yet to be intro-
duced.

The same palm clump that Goethe
studied nearly 200 years ago still thrives
at the same site. Ever since his visit it has
been known as "Coethe's Palm." This
seems appropriate for at the time of his
visit to Padua, Goethe was already a well
known and widely acclaimed scholar. In
l7B7 the palm was growing without shel-
ter within the old walled garden. The asso-
ciation with Goethe eventually assured the
palm of special care. Nearly a century ago
a tall glass house was built to protect the
Garden's most famous plant, and in it the
palm flourishes today (Fig. 2). It remains
seen mainly by students, for as with most
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L. Johann Wolfgang von Goethe in 1828. Founder
rf the Romantic School of natural history and phi

losophy. J. K. Stieler

Italian botanic gardens, this one is not open
to the general public.

But even had Goethe never visited
Padua in 1787, the clump of Chama-
,rops humills would still merit special
interest. For probably no other individual
living palm plant has been maintained by
rnan in cultivation for so many years. Its
history is to be found in the publications
of Padua's Orto Botanico, which,'estab-
lished in 1545, is the world's oldest botanic
qarden still firnctioning at the site of its
founding. Actually a botanic garden at Pisa
began two years earlier, but its site was
.ubsequently moved. Like early botany
itself, these first European botanic gar-
, lens arose out of man's primary concern
rvith the culture and study of medicinal
plants, the so-called "simples." Reflecting
this original interest; the garden's earliest
name was "LoHorto de i Semplici di
Padoua" (Fig. 3), or "Garden of Simples
of  Padua"  (1591) .

HODGE: GOETHE'S PALM

2. The shelter for "Goethe's palm." in the Orto
' Botanico. Padua.
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Title page of the l59I account of the Padua
garden.
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The design of the Padua garden from the 159I
account.

The l6th century design of Padua's old
botanic garden is unique. The main cir-
cular garden plot is divided into four quad-
rants of patterned stone-edged beds, while
the whole area is surrounded and oro-
ter-red by a high masonry wall  (Fig. 4).
Atop the wall is a balustrade decorated
here and there with busts of early garden
officials. Massive iron gates, sited at the
cardinal compass points in the wall, serve
as entrances. Protection was of much
interest, for a number of new potentially
valuable plants, obtained from distant
lands, found their way first to gardens like
this. Among such exotics iniroduced to
Italy via Padua were the white potato (in

1590), sesame (in 1590), and the lilac (in

l66s) .
As in the past, the majority of species

grown today are herbaceous, and as is still
the custom in European botanic gardens
they are planted in phylogenetic sequence.
that is, with related plants together. Woody
taxa occupy peripheral positions in beds
at the base of the wall. In such a protected

site. in the second quadranl near the Tra-
montana or "north-wind" gate, Chama-
erops was originally planted. The year was
1585. Thus when Coethe visited Padua

lVoL. 26

5. Chamaerops humilis in the palm shelter has

. 
aeveral stems.

the palm was already two centuries old,
and doubtless a splendid horticultural
specimen. In 1985 Goethe's palm will be
a venerable 400 years old. In the garden
it is surpassed in age only by an obviously
frai l  Chastetree (Vitex agnus-castus),
planted in 1550.

A characteristic of Chamaerops huni-
/ is is i ts suckering habiL (Fig. 5). This pro-
duces a plant with attractive clumps of
stems. As the stems age and die, new ones
grow to replace them. This type of growth
insures a sort of immortality to suckering
species, especially when they grow in
favorable sites. It is unlikely that single-
stemmed palms can grow to such a ripe
old age. The suckering habit helps explain
why Goethe's palm has thrived for so many
years. Of course it is not uncommon for
woody trees to grow for cenLuries or even
for millenia with positive evidence of their
age given by a simple count of the annual

P R I N C I P E S
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rings of wood. As monocots, palms lack
such rings. So although we have historical

proof that Goethe's palm has treen grow-
ing since 1585, it is unlikely that any of
the individual trunks originally produced
still stand today. or were even existent at
the time of the poet's visit. Only a con-
tinuing program of systematic marking and
recording of all trunks as formed could
give an idea of how long they tend to live.

When Goethe's palm was first planted
it probably bore the simple garden label
of "Palma humile" meaning dwarf palm.
We can assume this because this name
appears in the garden's first printed guide
published in nearby Venice in l59I (Cor-

tuso). Besides giving a detailed description
of the botanical garden, the guide lists

alphabetically in a curious assortment of
names the l,168 kinds of plants grown in
the garden at the time. The first entry
under the letter "P" is 'oPalma humile,"
the only palm (Fig. 6), and one of rela-
tively few names given in binomial form.
This is of course a pre-Linnean epithet,
for a formal system of bionomial nomen-

clature had not yet been established.
The name "Palma humilis" apparently

originated with Caspar Bauhin (1550-

1624), a Swiss botanist-physician and
author of one of the first natural classifi-
cations of plants. Bauhin used genus-names
in much the same way that botanists do
today, and he also practiced a kind of
binomial nomenclature. Accordirig to Gola
(1947\ Bauhin studied at the Orto Botan-
ico, and thus may have become acquainted
with this Mediterranean species at the
time, resulting ultimately in his giving the
palm its first scientific name. In any event,
when Linnaeus established the generic
nallne Chamaerops in 1753, he listed sev-
eral of Bauhin's earlier binomial names as
synonyms, and borrowed one of his pre-
decessor's earlier specific epithets to com-
plete the name Chamaerops humilis that
we use today.

One may wonder why the Mediterra-
nean dwarf palm was originally introduced

D r  r  S r r r r r c r .
Origano faluarico
Oriola
Ornithogrio
Orno
Orobrnche
Orobi, & loro Qccic
Onicr
Oriza-
Orzo Murarb
Orio fcnzafcorza
Oliride
Ofmondr
Oxiecrntha
Oximirfinc
0xis

P
T) Almr hunrrlc
I1 Pa[uri,& loro fpccic
Panporcino
Prnacc Afclcp.
Panrcc chironio
Panacc Hcroclcotico
Pancratio
Panico
Papaucri, &loro fpccie
Pariccrria 

c Paris

. 6. The listing of "palma humile."

into Padua's Garden of Simples. The palm
is not an herb nor probably a "simple."

Perhaps at the time its fruits were believed
to have medicinal properties, though I
know of no references to such. However,
as is the case with certain other palms,
Chamaerops produces tough leaf fibers
that have local use for making simple
brushes and rope (Polunin and Huxley,
1970). Thus the palm may have been
considered an economic plant and appro-
priate to join similar utilitarian species that
soon were being cultivated, along with the
"simples," in the beds of the developing
garden. However, my own guess is that
the palm was added to the plant collection
because at the time it was the only rep-
resentative available of a unique and then
little-known family of plants. Finally it
must also have appealed because of its
obvious potential as a fine garden orna-
mental.
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Actually, in the environs of Padua,

Chamaerops was probably not too well

known. In nature the species thrives far-

ther south, especially in warmer parts of

the western Mediterranean basin-in
southern Spain and Italy and in adjacent

parts of North Africa. Perhaps because

th" b"tt". soils have been clairied for agri-

culture, one finds it today typically grow-

ing in dry sandy or rocky sites (Fig. 7).

In such places it is more often than not a

low scraggly plant, truly a "palma

humile." However, the species is poly-

morphic, and the variat ions in nalure

include among others considerable con-

trasts in size. Coethe's palm is typical of

a tall variation called "arborescens."

When grown under the favorable condi-

tions of a garden, Charnaerops may be

transformed into an ornamental of out-

standing beauty, a beauty so well described

by Dolby (1981). Certainly that is what

lVoL. 26

has happened at Padua's Orto Botanico.

In Goethe's day the palm clump must

already have developed into an outstand-
ing and beautiful specimen. It is no less

so today. spurred perhaps into even more

exuberant growth by the fact that it is now
growing in a protective glass-house. Some

of the individual stems appear to approach

twenty-five feet in height. The palm cur-

rently bears two simple labels. One reads:
"Chamaerops humilis L. v. arborescens.

a. 1585. Palmae"; while the other states
(in translation): 

"Goethe's palm. Studied

by Coethe rn 1787 during his trip to

Italy." Nearby on the conservatory wall

is a plaque commemorating more formally

the fact that this living palm was the one

studied by the great-naturalist, and which

resulted in publication of his Metamor-

phosis of Plants. But these labels leave

much unsaid, for the uitrt. of this palm is

truly amazing. Its life spans the centuries

P R I N C I P E S

7. Chamaerops humilis growing in the wild, in "maqui" vegetation near Algeciras, Sparn.
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ama to factories in Europe and the United
States where they were carved into but-
tons and small ornaments. This thriving
industry virtually disappeared with the
advent of cheap plastics.

Along with trying to unravel the tax-
onomy of the phytelephantoid palms, the
ecology of these unusual plants will be
examined. These studies will be supple-
mented by a historical account of the veg-
etable ivory industry, tracing its growth
and decline. Present uses of vegetable
ivory and the potential for development of
a cottage industry will be pursued. Such
an industry would stimulate local econ-
omies, help preserve the tropical forests
where the palms abound, and make veg-
etable ivory once again available to world
markets. The investigators will appreciate
information and suggestions concerning the
biology and economics of vegetable ivory
palms.

iuring which most of our knowledge about

.,alms has been gathered, from before the

.-arliest published accounts of the Dutch
,n the palms of Malabar and Amboina to
'hose published in the most recent issues

'f Principes. Perhaps Bauhin, certainly
(,oethe, and who knows how many other

illantsmen have enjoyed this historical

I'lant. It is without doubt a Methuselah

rmong living palms.

PALM RESEARCH

Francis E. Putz and Noel M. Holbrook,
l)epartment of Botany, University of Flor-
,,1a. Gainesville 32611. have initiated a
:nultidisciplinary study of the taxonomy,
-cology, and economic history of the phy-
'"lephantoid palms. This major group,
omposed of three highly evolved genera,

:,)rms a distinct subgroup within the Pal-
,'rae. These palms are so distinct, in fact,
:hat up until the turn of the century, their
,rclusion in the Palmae was debated, being
:lternately placed in the Cyclanthaceae or
:he Pandanaceae. The taxonomy within
:he phytelephantoid group remains much
onfused at present. The ivoryJike endo-

-perm from these palms was once well
\nown in commerce as vegetable ivory,
''tagua," or "marfrl vegetal." Millions of
iollars worth of seeds were exported every
. ear from Ecuador, Colombia, and Pan-

\\iAILABLE AT THIS TIME. Year-old palm seedlings. One or a thousand Arenga
.ngleri, Phoenix rupicola, Neodypsis, Acoelorraphe wrightii, and many others. RICH-
\RD RUDY, Box 252, Winter Beach, FL 3297I.

\EW EXOTICA 4. Pictorial Cyclopedia of Exotic Plants, by Dr. A. B. Graf, enlarged
:,r 16,300 photos,405 in color, incl.396 Palms;2,590 pages in 2 volumes, $175.

\LL-COLOR TROPICA 2. 7 ,000 photos incl. 228 Palms; 1,138 pages, $ I 15. Shipping
:'repaid in US if check with order. Booklists gladly sent. ROEHRS, Box I25, E. Ruth-
.'rford, NJ 07073.
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Observations on Leaf Color, Epiphyll
Cover, and Damage on Malayan

T  l r '  t ' _
lguanura wallcnlana

RurH Ktcw
Department of Biology, Agricultural Uniuersity of Malaysia,

Serdang, Selangor, MalaYsia

Iguanura wallichiana (Wall. ex Mart.)

Hook.f (formerly known as I. geonomae'

formis Mart.) is a common palm through-

out the lowlands of Malaya (Kiew 1972a'

1976) growing to about 2 m n height and

bearing a crown of about seven to nine

leaves.
A population of 18 plants of lguanura

waLlichiana sttbsp. malaccensis (Becc.)

Kiew in the Gombak Field Station, Selan-

gor was observed over a period of 15

months and the age ofleaves derived from

weekly measurements of increase in length

of the developing apical leaf until expan-

sion, and the persistence of the old leaves

on the stem (Kiew I972b). Leaf produc-

tion is regular and the average interval

between leaf production is seven months'

with a ranse of Sr/z-IjYz months. The

time span (plastochrone) between the

emergence of the sword lea{(unexpanded

Ieaf) and the expansion of the first leaf

(leaf I) was found to be seven months;

successive leaves down the trunk are

increasingly older by seven months' as

shown in Table l. This species of lguanu-

ra has leaves which do not absciss but

persist on the trunk until they rot. From

the ninth leaf onward, the decaying leaves

turn pale brown, drooP but are still

attached to the plant by the very fibrous

leaf base. Eventually the lamina falls leav-

ing the persistent leaf base. A few plants

have up to 12 leaves in the crown.

To assess the increase with age in the

amount of damage (including insect pre-

dation) and cover by macroscopic epi-

phyllae (lichens, algae, and bryophytes), a

sample of ten plants was chosen at the

Pasoh Forest Reserve, Negri Sembilan. A

l0 X l0 cm grid of transparent plastic

marked into I cm2 squares was placed on

one of each of the apical, middle and basal

leaflets of each leaf in the crown and the

percentage cover of the epiphyllae and

the area of damage was estimated. Three

.types of damage were distinguished: l)

holes produced by falling twigs (these were

large holes, wider than the space between

two lateral veins, and in most cases the

twig remained suspended in the hole); 2)

small, almost circular holes (less than the

width between the lateral veins) or small

discrete brown patches attributed to insect

damage; and 3) large irregular brown areas

where the leaflet had lost its rigidity were

attributed to fungal attack.

Color

The young leaves undergo a conspicu-
ous color change; opening pale pink, rap-
idly becoming bronze-colored and, after
about two weeks, turning bright rice green
and finally, after another three weeks,
turning dull green. During these five weeks
the leaf increases in length by about l0
cm (Kiew 1972b).

Stone (1979) has suggested that the
bronze color of the new leaves "mimics
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the drab color of dying or withered dead
lear.es" which he considers could be of

adaptive value for avoiding predation from

rnimals which rely on eyesight for rec-
,rgnition of suitable food plants. This is not
supported by quantitative observations on
I. wallichiana subsp. malaccensis (Talie

I ). The youngest leaf, whether a drab
bronze color or conspicuously light green
or dull green, does not show any damage.

Significant damage (more than 5%) is

observed in the sixth and lower leaves
trvhich are abot 3Yz years old or older).
'[he 

most common type of damage on the
first six leaves is caused not by insect pre-
dation but by falling twigs which pierce
the leaves. It seems more likely that the

fibrous nature of the leaf rather than its

color deters animal predation. The final
necrosis of the lower leaves is caused by
llngal attack.

Epiphyllae

A succession in the colonization of the
macroscopic epiphyllae is conspicuous.
beginning with lichens and algae, followed
by bryophytes. Crustose lichens were more
numerous than algae or bryophytes (Fig.
l, 2). Kappen (1973) reported there are
236 species of epiphyllous lichens (mostly
crustose). Allan (1928 cited by Kappen
1973) recorded 45 different lichens on a
large palm leaf in New Guinea. The two
common macroscopic genera of'algae in
Malaysia both belong to the Trentopohli-

l. First leaf (about 7 months old) of lguanura

, 
uallichiana with lichen colonies-

aceae (Tan 1976). One, Trentepohliasp.,
produces a horizontal branched thallus
attached to the edge of the leaf; the other,
Phycopeltis sp., (Fig. 2) forms a dense
round thallus up to 5 mm across on the
upper surface of the leaf. Bryophytes
include the leafy liverworts (Fig. 2), Co-
lolejeunea angulata (Et.) Mizert, C. f.oc-
coso (Lehm. & Lindenb.) Schiffner var.

Tabte 1. The relationship between age of successiue leaues and increase in damage

and colonization by epiphyllae.

Leaf number r 2 3 4 5 6 7 8 9 1 0 1 I 1 2

2t 28 35 42 49 56 63 70 77 A4
I 0 r 0 r 0 1 0 1 0 I 0 7 4 3 1
3 V, 4 5t4 32t/, 25 45 78 dead

29 35 4s 60 68 53 67 65 64 73

Age of leaf (months)

Sample size (no. leaves)

-trea of damage (%)

Cover of epiphyllae (%)

\o. leaflets with bryophPes and

Phycopeltis colonies (%)

l 4
1 0
V,
I 2

0

7
l 0
0
2

0 8 2 3 2 3 39 39 46 67 7A I00
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2. Old leaf (about 5 years old) of lguanura wal'

Iichiana with lichen (L), bryophyte (B) and' Phyco'
peltis (P) colonies.

aurita Benedix and less commonly Dre-

panolejeunea spinistipula Herzog which

Dr. Masami Mizuntani of the Hattori

Botanical Laboratory kindly identified.

Figure 3 shows that the percentage

cover of living epiphyllae increases stead-

ily with age up to the seventh leaf (about

four years old), with an average of 68%

cover; although initial establishment and,/

or growth is slow. After the seventh leafo

there is little increase and even a decrease

in the percentage cover, which can be

explained by the position of the leaf in

relation to the amount of light it inter-

cepts. The upper leaves are more or less

horizontal and shade the lower leaves

which probably retards the rate of growth

of the epiphyllae. The importance of light

for the growth of the epiphyllae is also

shown by the difference between the per-

centage cover of epiphyllae on the apical

leaflets (which are more exposed to light)

than the middle and basal leaflets: 687o

of the apical leaflets have more epiphyllae

Ihan the lower leaflets. Bryophytes and

the discoid thallus of Phycopeltis are the

Iatest to become established; they are

apparently less affected by shading and

be
o
o
o

L e a f  N u m b e r

Colonization of successive leaves of lguanura wallichiana expressed as percentage cover of all macroscopic

epiphyllae.
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unit; after this (sixth leaf onwards) there
is a noticeable increase in the amount of
fungal damage which might indicate that
the leaf is functionally dead. Senescence
of leaves is marked by a loss of chloro-
phyll and protein (Badieley l97l) and it
is expected that the degree of shading by
these epiphyllae will hasten the loss of
chlorophyll. The rapid increase in damage
from the sixth leaf onwards (which is
caused mostly by fungi) could be caused
by the increase of leachates from the
senescent leaf which encourases the
growth of saprophytic lungi (Kerling 1964
ci ted by Sinha l97l ) .

Against epiphyllae this species appar-
ently has no defense such as hairs or an
unwettable surface. It is noticeable that
the algae and bryophytes tend to become
established along the veins where water
collects after rain. The steady increase in
initial establishment of colonies on the leaf
surface probably results from increasing
deposition of propagules with time. For
longJived leaves, such as those of lgua-
nura wallichiana, epiphyllae are proba-
bly more damaging than is insect preda-
tion.
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their percentage cover of the leaf contin-
ues to increase with time, although the
percentage cover for all epiphyllae is
unchanged (Table l).

Watson (1970) obtained similar results
from another palm, Euterpe globosa
Gaertn. in Costa Rica. He noted that
lichens were more common on the first
three leaves (up to 18 months old), but
thereafter algae predominated. As in
Malaysia, the common macroscopic algae
included species of Phycopehis and Tren-
topohlia. Bryophytes were less common.
He counted the number of colonies rather
than their percentage cover. This method
showed the same broad results-the slow
establishment on the first three leaves, a
linear increase in the number of epiphyl-
lous colonies from the third to the fifth
leaf(aged 2Vz years) followed by a decline
as the lower leaves (up to 4 years old) are
shaded by the upper. Epiphyllae succes-
sion on I. wallichiana is slower (6-7
years) compared with E. gl.obosa (4 years).

Conditions of high relative humidity in
the undergrowth of the tropical forest are
important in supporting this flora of epi-
phyllae. In Cosia Rica, Odum et al. (1970)
recorded the relative humidity above the
forest where Euterpe globosa grows as
usually abott 957o (with a range of 89-
97%) with slightly higher values recorded
within the forest. At Pasoh the relative
humidity.is usually above 957o.and rarely
falls to 9O% (Aoki et al. l97B). Epiphyllae
are able to grow in deep shade for at Pasoh
at 4 m above the ground the average light
intensity is only I% of full sunlight
(although the variance may be very great)
(Yoda 1978).

Epiphyllae on lguanura must be det-
rimental to the growth of the palm as they
increase the shading of the palm leaves.
The fifth leaf has almost half its surface
covered by epiphyllae and this must seri-
ously reduce the light penetrating the leaf
for photosynthesis. The effective life of a
leaf is probably about three years, during
which it contributes as a photosynthesizing
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on inner margin, l l .2 12.8 cm rt ide at

apex of rachis, primary ribs ca. 22 at an

anele of 19 24'with the rachis. Inf lores-

""n"", wider than long, paniculate. i6

20 cm Iong, 2l-28 cm wide, glabrous,

but all axes more or less minutelv tuber-

culate; peduncle short,  2.4-3.2 cm long;

prophyll and peduncular bract not seen;

rach is  l I -13  cm long,  w i th  ca .  13  16

branches, the lower 3 times branched into

very slender rachillae ca. 0.5 mm rvide,

to 6.5 cm long, spinose-tipped, bearing

widely dispersed pits in a spiral. the pits

about twice as thick as rachillae. bilabiate,

the lips entire, the orifice ca. I mm long

and wide. Flowers tinged orange. ca. 1.5

mm long: staminate flowers with sepals ca.
3/a aslong as petals; stamens 6, filaments
spreading, locules borne at an acute angle

with the filament, the sterile base short:

pistillate buds acute; staminodial tube

truncate. Fruit globose, blue-black at

maturity, ca. 5 mm diam., not drying peb-

bled.

Geonoma tenuissima*

H. E. Moonn, Jn.
L. H. Bailey Hortorium, Cornell Uniuersity, lthaca, New York 14853

Geonoma tenuissima H. E. Moore, sP.
nov.
Ab omnibus speciebus Geonomae fohis

anguste cuneatis inflorescentiis latioribus

quam longis rachillis tenuissimis alveolis

bilabiatis remotis spiraliter dispositis dif-

fert.
Stems cespitose, slender, to ca. 1.8 m

high, 0.6 cm in diam. Leavqs undivided
laterally; petiole 15 cm or more long,

deeply channeled above, rounded beneath;

rachis 25-31 cm long, rounded and gla-

brous beneath, angled above and mar-

gined toward base with translucent, glis-

ten ing ,  most ly  b ranched sca les ,  the

branches inflated distally; blade narrowly

cuneate in outline, divided ca. \A aL rhe

apex with acuminate lobes 14 15 cm long

+ This description was beside Hal's dissecting scope

when he died in October 1980. He had asked for a

photo (Fig. l) of the specimen and the manuscript

was marked for the printer. It is one of several o{

his unpublished papers that we have included in this

memorial volume. N. W. Uhl.
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ECUADOR: Los RIos PRovtNCr:
across Rio Palenque from Centro Cientif-
ice, 150 220 m, 22 Mar 1977, F. B.
Essig 350 (USF, holotype).

Geonoma tenuissima keys to C. lep-

TENUISSIMA 205

tospadix Trail in both Burret's treatment

of Geonoma (1930) and Boer's mono-

graph (1968). It differs from that species

in the more highly ramified, short-pedun-
culate inflorescence (Fig. l) and smaller

fruit (5 vs. B mm in diam.), which does
not drv with the pebbled surface charac-
teristic of G. leptispadix. A third species
characterized by very slender rachillae
wi th  w ide ly  separa ted .  p rominent  p i ts  i s

Geonoma gastoniana Glaziou ex Drude

from which G. tenuissima differs not only
in the highly ramified, short-pedunculate
inflorescence but also in the undivided leaf
blade with prima.ry ribs departing at an
angle of 19 24" from the rachis. Although
collected across the river from the Rio
Palenque Science Center, G. tenuissima
apparently does not occur on the property
of the center (cf. Dodson and Gentry
r978).

LtrnnaruRn Ctrpn

Bonn, J. G. W. f 968. The geonomoid palms. Verh.
Kon. Ned. Akad. Wetensch. Afd. Natuurk., ser.
3 , 5 8 :  I  2 0 2 .

BuRRET, M. 1930. Geonomeae Americanae. Bot.

Jahrb. Syst. 63:123 27O.
DoDSoN, C. H. aNn A. H. Gnnrnv. 1978. Flora

of the Rio Palenque Science Center, Los Rios
Province, Ecuador. Selbyana 4: l-628.

Arenga 80, 92; caudata 92; engleri 69, 92; hastata
hookeriana 129; porphpocarpa 92, tremula 92

Asterogyne martiana 92
Astrocaryum ayri 142; jauari 140; murumuru

Attalea funifera I4I, I42

Bactris 41, 140, 150; gasipaes 150; jamaicana 92

Balaka ?7
Basselinia eriostachys 92; pancheri 92; sp.92

Bates, D. M.
Harold E. Moore, Jr. A Remembrance 3

Biemial Meeting 1982; 8, 103, I55

Bookstore 52, lO3, 125, I77
Brahea armata 92; brandegeei 92; edulis 92

Brown, Kyle E.

Photograph of the type specimen

tenuissima (Essig 350).

of Geonoma

Principes,26(4), 1952, pp. 205 208

Acoelorraphe wrightii 69, 92
Acrocomia antioquiensis 92; chunta 9, 10, 15' 17; sclero-

carpa I42; sp. I42; totai 12, 13
Aiphanes acanthophylla 92; catechu 80, 81, 82; caryotae-

folia 82, 92; lindeniana 92
Alsmithia 122, 124, 138; longipes 122, I23,124

Ambwani, K. research program 4l
Anderson, A. H. E. Moore, Jr. I49
Areca 31, 33, 92, 159:. abdulrahmanii 3l; guppyana 49,

hutchinsoniana 921. ipot 92; minuta 20, 30, 33; trian-
dra 92, I22: vestiaria 92

Archontophoenix alexandrae 9, 92; cuminghamiana 92
Arecastrum romanzoffianum I2, 13, 16, 50; romanzoffianum

var. australe 50
Argentinian Palms 9-18

INDEX
129,
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Observations on the natural historyof the cabbage palm,
Sabal palrnetto 44

Burretiokentia 124, vieillardii 93
Butia 194; arenicola I0; capitata 50, 93, 142; capitata var

pulposa 50; paraguayensis 9, I0, lf, 12; poni 9, 10,
l l ,  12 ;  ya tay  I0 ,  12 ,  16

Butia capitata X Jubaea chilensi 93
X Butiarecastrum 50; nabonnandii 50
Calapites Il l
Calamus 20, 24, 27,3I,33, 35; castaneus 24; conirostris

32; corrugatus 26, 32; convallium 26, 32; eriocanthus
30, 31, 32; flabellatus 32; gonospermus 32; hewittianus
32; javensis 32; laevigatus var. laevigatus 32; laevi-
gatus var. mucronatus 52; marginatus 24, 32; minutus
129; muicatus 32; nematospadix 3I; optimus 32;
ornatus 93; paspalanthus 33; pogonacanthus 20,33;
pseudoulur 33; pygmaeus 31; salakka 70; scabrifolius
33; siphonocanthus 93; viminalis 4l; zalacca 7O; zon-
atus 31, 33

Calyptrocalyx spicatus 93
Callptronoma rivalis 93
Carpentaria acminata 93
Carpoxylon 34, 35, 36, 38, 4l
Carpoxylon macrospermum 34
Caryota cuingii 82, 93; griftthii 93; mitis 41, 93; sp. "plu-

mosa" 93; uens 12, 16, 93; vitiensis 93
Ceratolobus I29; concolor 33; discolor; subangulatus 24, 27,

3 3
Ceroxylon 178-l8l; alpinu l8l; fleruosm i78, f79, I80,

l8l; f loccosw I78; latisectm l8I; mooreanum 179,
180, l8l; sclerophyllum 181; uti le 180

Chamaedora 64,67,69; cataractarum 93; costaricana 93;
elegans 93; erumpens 93; glaucifolia 93; graminifolia
93; microspadix 93, 103; oblongata 93; radicalis 93;
seifrizii 93; tepejilote 93

Chamaerops humilis 93, 194 199
Chrysalidocarpus 68; lutescens 12, 16,82,91, 94; mada-

gascariensis var. lucubensis 80, 81, 83
Classfied 48. 69, lO4,129, I85, I99
Clement, C. R. & Urpi, J. M.

The Pejibaye Palm (Bactris gasipaes) comes of age 150
Clinosperma bracteale 94
Clinosligma 36,39,73,76, I22, I24; collegarm 53, 73,

74, 75, 76: gronophyllm 73; haerestigma 73; harlan-
dii 36, 39; onchorhynchum 94; samoense 94

Clinostigma in New Ireland 73
Coccothrinax fragans 94; reyesianus 93; sp. 83, 94
Cocos 64, 108; nucifera 63, 83, 94, 106, 107
Commercial palm products of Brazil l4l
Coconut pearls 107

Coconut stones 107
Copernicia alba 16; prunifera 94, 142
Corypha elata ?9, 83; umbraculifera 83
Cox, P. Harold E. Moore, Jr.

A Students Appreciation
Cryosophila 94; tana 94; warscewiczii 94
Cyphokentia macrostachya 94
Cyphophoenix nucele 94
Cyphosperma 124,140

Cyrtostachys lakka 94
Daemonorops 29, 32, 4l; acanthobola 32; atra 31, 32; col-

larifera 24, 32; cristata 32; didymophylla 32; fissa 32;
formicaria 24, 26, 32; hystrix var. exulans 32; lasio-
spatha 24, 25, 28, 32; loheriana 94; longipes 32;
microcmtha 32; microstachys 32; mollis 94; sabut 32;
sparsiflora 94; usina 28,29

lvor. 26

Dennis. G. F. C.. letter from 49
Desmoncus orthacanthos 94
Dictyosperma album 94; ahum var. aueum 94
Douglas, R.

Get those palrns in the ground 152
Drymophloeus beguinii 94; pachycladus 94
Dransfield, J.

A day on the Klingkang Range 19
Clinostigma in New Ireland 73
Pinanga cleistantha, a new species with hidden flowers 126
Pogonotiun moorei, a new species ftom Sarawak

Dransfield. J. and Uhl, N. W.
In Closing the Memorial Volue

.Early Days of the Palm Society and Principes 55
Elaeis guineensis 83, 89, 94, f4f
Eleiodoxa conferta 32
Errata 205
Essig, F. G.

A Synopsis of the Genus Gulubia 159
In remembrance of Hal Moore I30

Eugeissona insignis 32
Euterpe 12, 94, 140; edulis 9, 10, I 1, 12, I42, 143; globosa

203; oleifera 94; oleracea 142; pupuea 94
Foster, K, C. letter from 133
Galeano-Garces, G. and R. Bernal-Gonzalez

Two New Species of Ceroxylon from Colombia 178
Gastlococos crispa 94
Gaussia sp 83
Geonoma 94,95; interrupta 94; pinnatifrom 94; schottiana

94: tenuissima 2O4.2Os
Gronophyllm 73, I59, 169, 170; ramsayi I73
Guilielrna 150
Gulubia 73, I22, I34, 159-173; affinis 166, 167, 168;

brassii 161, 168, 169; costata 95, 160, 163, 165,
I 166, 16?, 169; costata var. gracilior 166, 16?; costata

var. minor 166, 167; costata var. pisifomis 166, 167,
168; crenata 168; cylindrocarpa 36, 41, 160, 164,
165, I7l, 172; hombronii f60, f62, 164, 165, l7l,
I72; longispatha I60, l6r, r63, I65, r68, r69, r70,
l7l,172; luikiuensis I73; macrospadix 95, 164, 165,
170, I7I; microcarpa I62, 164, 165; moluccaa 160,
f63, 165, 166; niniu 170; obscua 168; palauensis
160, 165, 172; ramsayi l?3; valida 160, 16l, 163,
165.  169.  170

Gulubiopsis I72
Heterospathe 95; elata 82, 83; negrosensis 95; philippinensis

95; sibuyanensis 95; woodfordiana 95
Hirose, Margaret, obituary 103
Hodel, D.

Cultivated Palrns in Tahiti and the Jardin Botmigue de
Paoeari 77

In search of Carpoxylon 34
Hal's last oalms I35

Hodge, W. d.
Goethe's Palrn 194

Howea belmoreana 95; forsteriana 9, 84, 95
Hydriastele 95, 159; wendlandiana 95
Hyophorbe lagenicaulis 95; verschaffeltii 95
Hyphaene crinita 95; thebaica 95
Iguanura 20; geonomaeformis 20O, 2O4; palrnucula var.

magna 20, 23, 28,33: wallichiana 200, 203, subsp.
malaccensis 200, 201

Iriartea 95; ventricosa 95
Jardin Botanique de Papeari 77
Jessenia sp.95
Johannesteysmanda altifrons 2I, 28, 30, 32
Johnson, D.
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Palm Fruits as Fish Food 140
Comercial Palm Products of Brazil l4I

Jubaea 194; chilensis 95
Jubaeopsis cafrra 63
Kentia costata 166
Ketchm, F. I53
Kiew, R.

Observations on Leaf Color, Epiphyll Cover, and Damage
on Malayan Igunwa wallichiana

Klingklang Range 19
Korthalsia cheb 32; debilis 32; echinometra 32; fucata 32;

jala 20, 22,32; lacinosa; rigida 32; rostrata 24, 32
Krikorian, A. C.

Coconut "Stones" or "Peuls": Ealy descriptiom by AJzina,
Kamel and Rmphius 107

Leopoldinia piassaba l4l, 142
Laccospadix australasica 95
l:nglois, Margaret

Ou Contribution to the Special Memorial 34
btania sp. 83, 84; loddigesii 95
Lethal Yellowing in Mexico l2l
Letters 49, 133
Ucuala bidentata aI,25,321' fucata 21, 3a; grandis 2I, 84,

95; lauterbachii var. bougainvillensis 95; orbicularis 2 I,
24, 28, 30,32; petiolulata 21, 32; ramsayi 95; sp.
"elegans" 95; valida

Linospadix monostachya 96
Livistona chinereis 16, 96; eastoni 96; loriphylla 96; merrilli

96; rigida 96; robinsoniana 96; rotmdifolia 83, 84;
var. luzonensis 96; saribus 83,84; sp. "blackdownsii"

96
\lalortiea 60
Ilanicaria I29
llauritia 96: 0exuosa 142
\tedeiros-Costa, Judas Tadeu de, research program 4I
\{etroxylon warburgii 35, 79, 84
Iticrocoelm weddelianm 96
\Iintken, J. I54
\Iore, H. E.

A New Soecies of Wettinia from Ecuador 42
Cover, l, 3-8 (biography of)
C*onome tenuissima 204
In the Solomon Islands
Nomenclatual Notes: An Overlooked Name for the Hybrid

beaween Arecastrum ud Butia 50
Publications on Palms 182

-, Phillips, R. H. & Vodonaivalu, S. .
Additiore to the Palrc of Fiji 122

\enga pmila 33
\engella 159; sp. 96
\eodypsis decayi 69, 96
)i'eoveitchia 60: storckii 58. 96
\ews from California 51, 153
\ews from Florida I54
\ews from Havaii 5l
\ews from Texas 103, 154
\ews from the South Florida Chapter l0l
\ews of t le Society 51, l0l
\omenclatual Notes 50
\ormanby normanbya 50, 96
Notes on cultwe 152
\ypa fruticans 80, 84
Oenocarous bacaba 140
Onco"p"ima 80; tigillarim 79, a4, 96
Opsianrlra 1 1 4 4, 1 49; gomez-pompae 1 4 4, 1 45, 1 46, 1 49 ;

maya 96, 144,149
Orania 96

20?

Orbignya 96; speciosa I42
Palm&a aequatorialis 153
Palrn Briefs I38, 204
Palm Reseach 199
Palma coccifera I09
Paragulubia macrospadix I 70
Pejibaye Palm I50
Pelagodoxa 79; heuyana 77, 79, 84, I22
Phillips, R. H- as co-author 122
Phoenicophorum borsigianm 80, 84
Phenix 194; canariemis 96; dactylifera 84, 96; hmilis 96;

roebelenii 96; rupicola 69, 96
Pholidocarpus maiadm 24, 32
Physokentia 124; demisii 49; insolita 96; tete 36
Phltelephiltoid palm 199
Pigafetta filaris 96
Pinanga 24, 28, 30, 3I, 33, 126,129; angustirecta 27, 33;

aristata 28, 30, 33; barnesii 96; cleistmtha 126, 127,
128, 129; copelmdii 96; coronata 96; crassipes 20,
24, 33; dallarensis 96; dumetom 33, 126; elmeri 96;
geonomaeformis 96; insignis 96; isabelensis 96; macu-
lata 97; merrillii 97; mooreana 97; patula 97; poly-
morpha 97; salicifolia 28, 33; sesilifolia 20, 33; sim-
plicifrons 126, 127, 129; sp. 97, 126, I 29; tomentella
28,29,30,33; veitchii 28, 33

Pingitore, E. J.
Rare Palms in Argentina 9

Plectocomia mulleri 32
Plectocomiopsis mira 20, 23, 32
Pogonotium 26,29,3I,33, I74-177; divaricatum 29, 31,

174,176, I77; moorei I74,177; usinm 28, 29, 30,
31, 33, 174, 176 t77

Prestoea montana 97
Pritchardia affinis 97, 136; afiris vu. gracilis 136; becca-

imra 97; eriostachya I 36, I 37; -uid".iuru 84; pacifica
97; pericularm 77; sp. 80, 84, 9?, 136, 137; thu.
stonii 97; ruylstekeana 77, a2, a4

Ptychococcus I24
Ptychosperma 124; angustifoliu 97; elegans 84; 97, 101;

hospitm 97; macarthurii 4I, 84, 89, 90, 9l; micro-
carpum 97; propingrm 97; salomonense 97; sander-
ianm 97; sp. 97

Quero, H. J.
Opsimdra gomez-pompae, a new species from Oaxaca,

Mexico I44
Radosta, F. 154
Raising Ornamental Palms 86
Reinhardtia 60, 63, 64, 66; elegans 66; gracilis var. gracilior

66; gracilis var. rostrata 97; simplex 97
Request for palm nmes 156
Request for palrn seed l2I
Retispatha 26; duetosa 26,28,32
Rhapidophyllum hystrix 97, I04, 129
Rhapis 129, 154; excelsa 41, 84; humilis 97
Rhopalostylis I54; baueri 98; cheesemmii 98; sapida 98
Rlyticocos sp. 98
Roystonea regia 84, 97
Ruhland, B. 154
Sabal 48, 85; bermudana 9; causiarum 98; etonia 44, 45;

jamesiana 45; louisiana 104, I29; mauitaeformis 98;
mexicana 98; miror 63, 98, f04, 129; palmetto 44,
45, 46, 47, 98; uesana 98

Salacca 70; affinis 29, 32; edulis 70; glabrescens 71, 72;
multiflora I29; smatrana 70, ?2; vernuculais 30, 32;
wallichiana 7 l; zalacca 7 O, 7 2; zalacca var. amboinen-
sis 71, 72

Salakka edulis 70. 7I. 72

INDEX



Satakentia liukiuereis
Serenoa repens 98
Smiley, Nixon. A rainy day in the Everglades l3l
Smith, Dent, correspondence 55
Smith, Harrison 85
Socratea duissima 85
Statement of omership 52
Syagrus comosa 98; coronata 98, I42; X fairchildensis 9
Synechanthus warscewiczianus 98
Tahiti, cultivated palrns 77
Thrinax sp- 85, 122
Tisserat, Brent l2l
Tomlinson, P. B.

Hal Moore; A Scientific Contribution
Trachycupus 194
Tributes to H. E. Moore, Jr. I30, 186
Trithrinu acanthocoma 98; biflabellata 9, 14, 16, 17; bras-

iliensis 9, 13, 16; cmpestris 13, 16; schizophylla 9,
r6,  r7

uhl, N. w.
Collecting Alsmithia: a last new genus from Fiji 138
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This issue closes the Memorial Volume
of Principes dedicated to Harold E.
Moore, Jr. Certainly it will not end his
influence and contributions on studies of
palms. We have not had space to publish
all that was submitted in his honor. Some
articles promised have not been received;
others are not yet written. Finally we and
others are working to continue and com-
plete research on palms that he had so
carefully begun.

It may seem strange that the two of us
have not contributed personal apprecia-
tions to the Memorial Volume. Indeed, at
its onset we each intended to write. How-
ever, letters and articles from many have
attested to Hal's greatness: to his dedica-
tion, to his humility, to his concern for
people, to his excellence as a scientist. It
now seems most appropriate for us to write
jointly, and primarily of plans for continu-
ing the work on palms.

When Hal died, we were scarcely able
to accept the fact that he was no longer

lVoL. 26

Urpe, J. M. as co-author I50
Veillonia 124; alba 98
Veitchia 35, 36, 4I, 64; arecina 98; joamis 58, 60, 98;

macdanielsii 35, 98; merrillii 85, 98; montgomeryana
35; sessilifolia 98; spiralis 34, 36,37,38, 39; winin
35

Vodonaivalu, S. as coauthor I22
Wagner, R. L

Raising Ornamental Palms 86
Washin4onia 63, 194; filifera 98, I53; robwta 9
Wentworth, T. letter 137
Wettinia-42, 43; castanea 42, 43; cladospadix 43; fascicu-

laris 43, 98; quinaria 43; verruculosa 42, 43
Wettiniicarpus 42,43
ZalaccaTl; blmema 71, 72; blmeana var. rimbo 72; edu-

lis 70,7I,72; edulis vu. amboinensis 72; edulis var.
riowensis 72; rmphii 7l; sumatana 72; wallichiana
7 l; zalacca 7O

Zonhia 62,63

present-to answer questions patiently and
thoroughly. to share exciting discoveries,
tt suggesr-ne* approaches. We *ere a*ed
by the size of the task of finishing his
classification of palms, Genera Palma-
r,r,'rr. Now after our first year of work
towards the book we realize that the quan-
tity and quality of his notes and specimens
make our task possible.

Furthermore, as we edit Principes, we
are impressed with what a very fine jour-

nal Hal had developed. We aspire to con-
tinue the tradition he established-a peri-
odical that provides knowledge about palms
and reflects its current status at every
level. As we write. manuscripts continue
to arrive attesting to an international rep-
utation which Hal had fostered.

Principes itself will, we hope, continue
to commemorate the remarkable man who
made it what it is.

JogN Dnexsrlero
Narerre W. Usr
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