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The Malpighiaccae are not as numerous or diverse in the Amazonian lowlands
as in drier, more open habitats l ike the Planalto of central Brazil, but some genera
are mostly or entirely Amazonian. One such is Jubelina, four of whose six species
occur in the Amazonian drainage system, the other two being found in nearby areas
whose f loras have a strong Amazonian component (Fig.  1) .My purpose in th is l i t t le
monograph is to br ing together what is known about the genus, and to of fer  some
suggest ions about i ts evolut ionary history.

Jube l ina  Adr .  Juss .  in  De lcsser t ,  I con .  Se l .3 :  19 ,  p l .32 .  1837 [1838] .
Sprucina Nied.,  Arbei ten Bot.  Inst .  Konigl .  Lyceums Hosianum Braunsberg 3:

1 8 .  1 9 0 8 .
Diplopterys subgenus Jubel ina (Adr.  Juss.)  Nied.,  Arbei ten Bot.  Inst .  Konigl .

Lyceums Hosianum Braunsberg 4:  16.  1912.

Woody vines. Leaves opposi te,  the pet io le cglandular,  the lamina f lat  or  very
sl ight ly revolute at  margin,  bear ing impressed glands or rarely eglandular,  the lat-
eral  veins prominent below and interconnected by t  paral le l  "scalar i form" ter t iary
veins;  st ipulcs smal l  or  minute,  t r iangular,  borne on base of  pct io le.  Inf lorescences
axi l lary and terminal ,  decompound, thyrsi form. containing much-reduced bract l ike
leavcs below the floriferous bracts. the flowers ult imately borne in umbels of 4 or
corymbs of  6;  bracts and bracteoles large, pubescent on both s ides, persistent;
peduncle shorter than pedicel .  Sepals 5,  ncar ly dist inct  narrowly ovate,  obovate.  or
oblong. spreading to cxpose outermost petal  in enlarging bud, the anter ior  sepal
cglandular,  the lateral  4 usual ly bear ing 1 large gland each. formed by t  complete
fusion of  2 (except in J.  u leana, wi th 6-8 dist inct  g lands),  occasional ly al l  sepals
eglandular.  Petals pink or yel low,5,  at  lcast  thc antcr ior- lateral  2 abaxial ly scr i -
ceous, the latcral4 spreading, the poster ior  erect .  Receptacle glabrous. Stamens 10,
glabrous; f i larncnts very stout opposi te poster ior- lateral  petals.  Ovary of  3 carpels,  1
antcr ior  and 2 poster ior ,  a l l  fcr t i le,  adaxial ly adnate to a common axis;  sty les 3,
subterminal .  the apex with a large internal  st igma and dorsal ly t runcate or short-
hookcd. Frui t  brcaking apart  into 3 1-seeded samaras on a high pyramidal  torus;
samara with a narrowly el l ipt ical  or  l inear ventral  areole 1-3 mm wide. a semicircu-
lar .  cnt i re or rcpand. central  dorsal  wing of ten extended forward at  apex between
lateral  wings. and 2large lateral  wings usual ly conf luent at  base, each lateral  wing
with a complex structure compris ing at  least  an outer me mbranous wing and a stcr i le
cavi ty developed in i ts base, paral le l  to the fer t i le locule,  dur ing maturat ion of  the
frui t ,  and frequcnt ly bear ing addi t ional  wings, winglets.  crests,  or  i r regular out-
growths betwcen outer wing and central  dorsal  wing. Embryo with th ick f lat  sub-
equal  coty ledons. I  s l ight ly longer than the other and bent back over i t  at  thc apex.

TypE. Jubelina riparia Adr. Juss.
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FIG. l .  Distr ibut ion of  a l l  species ct f  Jubel ina.  Flora Neotropica base map no.  1.  copyr ight  the

Univers i tv  of  Utrecht .

NOTEWORTHY GENERIC CHARACTERS

Jubelina is one of the vining genera that have the principal wings of the samara
lateral (see further discussion below under Extra- and Intrageneric Relationships).
It is set off as a genus by the following combination of character-states: scalariform
tertiary veins, large decompound terminal inflorescences with the flowers in um-
bels, large bracts and bracteoles, long narrow sepals. at least the two anterior-

lateral petals abaxially sericeous, and the samaras with a high narrow ventral areole

and complex lateral wings, each of which contains a steri le cavity parallel to the

ferti le locule and usually bears at least one crest or wing between the outer lateral
wing and the central dorsal wing. In addition, f ive of the six species are notable for
having the paired calyx glands (if present) connate to form one large gland in the
center of  the sepal .

The steri le cavities in the fruit are especially interesting, because they are

unique in this genus. They seem likely to be an adaptation for dispersal bv water,

and suggest that even in species like Jubelina uleana and J. grisebachiana, which
have among the largest samaras in the family, water may be an important factor in
their dispersal. In "/. magnifica there seems to have been a shift toward more
dependcnce on water, reflected in reduced fruit wings, and in J. riparia this trend
has culminated in samaras with minimal wings but very large inflated bladders.

Another s igni f icant t rend in the genus is for  the reduced leaves. bracts,  bracteoles,

and sepals in the large inflorescence to become colored. These characteristics com-

bine to produce a picture of plants well adapted to l ife in wet lowland forests. They
are strong vines that can reach the tops of largc trees. Their large inflorescences full
of colored parts presumably attract poll inators from some distance. an important
adaptation since individual plants are often far apart in such forests. And their
fruits are well adapted for primary dispersal by wind followed by secondary dis-
persal by water.
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EXTRA- AND INTRAGENERIC RELATIONSHIPS

Most neotropical genera of Malpighiaceae can be placed in one of two subfami-
l ies. The one that has most of the less specialized character-states is the Byrsonim-
oideae, in which the pollen is tricolporate and the plants are trees or shrubs and bear
unwinged fruits (Anderson 1978). The other large subfamily must be called the
Malpighioideae, because it includes the genus Malpighia, which is atypical in bearing
fleshy fruits but is descended from the wing-fruited genus Mascagnia. Most species in
the Malpighioideae are vines and bear winged fruits, and the pollen is of several
derived types. Within the Malpighioideae Mascagnia is central to a group of genera in
which the principal wings of the samara are lateral, not dorsal. When one looks
beyond the samaras, one finds the mascagnioid genera to be rather diverse. Hiraea
and Mascagnia were separated long ago, and only recently Johnson (1986) has segre-
gated Callaeum from Mascagnia, which still remains a probably unnatural assem-
blage. Jubelina is mascagnioid, but it is not very similar in most characters to other
mascagnioid genera. Niedenzu (1928) included Jubelinawith Mezia as a subgenus of
his genus Diplopterys. Gates (1982) has shown that Diplopterys sensu stricto is a
segregate from Banisteriopsls, not at all closely related to Jubelina and Mezia. The
latter two certainly deserve to be recognized as separate genera, as was done by
Cuatrecasas in 1958, but I agree with Niedenzu that Mezia is closely related to
Jubelina. It has a similar inflorescence, long narrow sepals, and samaras whose
lateral wings are basally confluent and often bear intermediate elaborations. How-
ever, Mezia is advanced in several characters (Anderson 1981) and can only be
regarded as a sister genus to Jubelina,' neither could reasonably be considered di-
rectly ancestral to the other. Moving further afield, one naturally looks to Mascagnia
and its segregates for other outgroups with which to compare Jubelina. The best of
these is probably Callaeurn (Johnson 1986), which often has umbellate inflorescences
and sericeous petals, and one species of which (C. nicaraguense) bears a complex
structure between the lateral and dorsal wings of the samara. Within Mascagnia
itseff, the best group to which I can compare Jubelina is Niedenzu's section
Pleuropterys (1928), which has hairy petals and sometimes bears intermediate elabo-
rat ions on the lateral  wings of  the samara. However,  the lateralwings are usual ly f ree
at the base and the inflorescence is racemose, so the similarity is less than compelling.

No help is to be obtained in this case from consideration of chromosome
numbers or pollen. The only chromosome number known for Jubelina is my count
of n : l0 in J. magnifica. Most wing-fruited Malpighiaceae I have counted have ten
pairs of chromosomes or a multiple of that number, so that count simply confirms
that Jubelina is correctly placed in the Malpighioideae. The pollen, as described by
Lowrie (1982),  is  of  a moderately special ized rugose type common among mas-
cagnioid Malpighiaceae.

A believable phylogenetic analysis of Jubelina is made diff icult by the lack of an
obvictus outgroup to guide the assessment of the polarity of characters. Neverthe-
less,  I  am including a s imple analysis,  based on rather few characters,  in order to
summarize some clear relat ionships between the species and present my best est i -
mate of phyletic trends. The principal outgroup employed was Mezia, with secon-
dary consideration given to Callaeum and Mascagnia section Pleuropterys. The
characters and character-states uscd in the analysis are given below, with my rea-
sons for assigning polar i ty as I  d id:

a.  Leaf hairs shi f t ing f rom sessi le (0) to stalked (1).  Sessi le hairs are common in al l
three outgroups and stalked hairs are rare,  so i t  seems best to consider stalked
hairs derived within Jubelina.

^ a
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b. Leaf glands shi f t ing f rom uniser iate (0) to scattered (1).  Having the leaf  g lands

scattered is an unusual condition, apparently not found in any of the outgroups,

so it is surely derived within Jubelina.
c.  Sepals uninf lated (0) to distal ly inf lated with aerenchyma (1).  This condi t ion is

unknown in any of the outgroups, so it is probably derived within .lubelina.

d.  Calyx glands dist inct  (0)  to connate (1).  Almost al l  outgroup species (and indeed

almost all neotropical Malpighiaceae) have distinct calyx glands, so connate

glands are surely a der ived condi t ion.
e.  Latcral  petals shi f t ing f rom yel low (0) to pink ( l ) .  Al l  species of  a l l  three

outgroups have yel low petals,  so that  seems l ikely to be the anccstral  color in

Jubelina.
f .  Inner wing on lateral  wing of  samara wel l  devcloped (0) to reduced or absent

(1).  Intermediate wings are presentrn Mezla,  and were probably present in the

common ancestor of the two gcnera; a residual crest or winglet is oftcn formed

in the two species of Jubelina that have experienced this loss.

g. Transverse outgrowths of winglets on the lateral wings of thc samara absent (0)

to present (1).  Elaborat ions l ike these have evolved repeatedly in mascagnioid

lines, including Mezia. I consider them an adaptation for dispersal by water,

because they increase the surface area of the fruit and probably retard wetting.

This adaptive significance, added to the complete absence of even rudiments of

such structures in half the species of Jubelina, lcads mc tcl consider them a

der ived feature.  This decis ion is based pr imari ly on intragener ic considerat ions,

no t  on  ou tgroup compar ison.
h.  Lateral  wings of  the samara wel l  dcveloped (0) to part ia l ly  reduced (1) to

rudimentary (2).  This step, too,  seems l ikely to be part  of  a shi f t  f rom dispersal

by wincl to dispersal by water, so polarity is assigned partly on the basis of

intragener ic considerat ions.  However,  i t  is  a lso t rue that almost al l  species in the

outgroups have large, wel l -dcveloped lateral  wings on their  samelras.

When the six species of Jubelino are scored for these eight characters. the result

is  the matr ix shown in Thble 1.  From this I  der ive the diagram shown in Figure 2,

which has ten steps, inclucl ing a paral le l  loss of  the inner wing on the lateral  wing of

the samara in J. grisebachiana and -/. wilburii. One could construct a tree of the

same length by postulat ing that that  inner wing was lost  in a stcp between uleana

and the rcst of the genus. then regaine d in the common ancestor of rosea, riparia,

ancl magnifica. That would not change the branching pattern of the tree.

In several ways I f ind the tree in Figure 2 intuit ively satisfying. Jubelina nleana

and "/. wilburii have many characteristics in common and surely belong close to-

gether in any phylogcnetic analysis. Similarly, J. roseu, J. riparia, and J. magnifica

T,qer - r .  1 .  Spec ies /charac ter  mat r ix  fo r  Jube l ina .  See tex t  fo r  descr ip t ion  and d iscuss i< ln  o f  char i tc te rs .
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uleana

wilburii

gr i  sebachiana
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FIG. 2.  Phylogenv of  Jubel inu.  Crossbars indicate shi f ts  f rom ancestra l  to der ived character-states;

lctters above crossbars denote characters. See text for description of characters and Table 1 for distribu-

t ion of  character-states.

form a complex of obviously related species. And J. grisebachiana, while generally
more l ike the rosea group than the two yellow-flowered species, is intermediate in
its stem hairs and hooked styles, and probably deserves a somewhat intermediate
place on the tree. On the other hand, I am not so confident about the orientation of
the tree. Parallelism and reversal have been common in the evolution of the
Malpighiaceae, and just a few changes in my analysis of characters would root the
tree differently. For example, the distinct calyx glands of -/. uleana could be a
reversal, and the bright yellow petal pigments of J. uleana and J. wilburii may not be
homologous with the darker pigmentsrn Mezia, rn which case the ancestral condi-
tion in Jubelina might actually be pink petals, which are common in Mascagnia
section Mascagnia. Therefore, I urge the reader not to regard the tree in Figure 2 as
a definit ive phylogeny of Jubelina, but as a first attempt based on the information
now at hand.

GEOGRAPHICAL DISTRIB UTION

The distribution of all six species of Jubelina rs mapped in Figure 1. Several
features of that distribution merit comment. Only J. grisebachiana and "/. magnifica
have been found in the same vicinity, near San Carlos de Rfo Negro, and I do not
know that they are actually sympatric there. Two species are extra-Amazonian, but
in both cases there are strong ties between their f loras and the Amazonian flora.
Jubelina rosea occurs only in the Atlantic drainage of French Guiana and Suriname,
where the lowland forest is continuous with that of adjacent Amazonia. Jubelina
wilburii is known mostly from Central America. but it has also been collected at
Anorf in Colombia. home of disjuncts from western Amazonia l ike Dicella julianii
(Anderson 1975) and Ectopopterys soejartoi (Anderson 1980). One related pair, "/.
uleana and ,/. wilburii, share the western part of the genus's range, and another
close pair. /. rosea and,/. riparia, share the east.

25
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KEY TO THE SPECIES OF JUBELINA

VOLUME 17

l .  Leaves sparsely ser iceous to near ly g labrate,  the hairs sessi le.  + stra ight .  s t rongly appressed;
lateral  4 petals yel low. the poster ior  yel low or p ink and whi te;  a l l  -5 petals abaxia l ly  ser iceousl
ha i r s  on  samara  0 .2 -0 .1  mm long .
2.  Pet io le of  larger leaves 20-40 mm longl  f lor i ferous bracts 7.5-10.-5 mm long.  .5-6 mm wide.

wi th whi te vesture;  sepals tomentose on both s ides,  the anter ior  eglandular ,  thc lateral  4
each bear ing 2 glands or  I  or  both of  the glands adjacent  to the anter ior  sepal  much rcduced
or absent;  apex of  sty les wi th an obvious dorsal  hook 0.2-0.-5 mm long;  lateral  wing of
samara bcanng a wel l -developed inner wine paral le l  to centra l  dorsal  wing.  7-1,1 mm wide;
Amazonian Ecuador and Peru. 7. J. uleana.

2.  Pet io le of  larger leaves 11-20 (-25) mm long;  f lor i ferous bracts 2-1(-6)  mm long.  1-2 (*3)

mm widc.  wi th yel low or brown vesture;  sepals abaxia l ly  tomentel lous.  adaxia l lv  g labrous

or sparsely p i lose near apex,  the anter ior  eglandular ,  the lateral  4 a l l  eglandular  or  a l l

bear ing I  large centra l  g land;  apex of  sty les dorsal ly  t runcate or  wi th a rounded hook up to
0.1 mm long;  lateral  wing of  samara bear ing an inner crest  or  winglet  paral le l  to dorsal  wing.
up to -5 mm wide.  th is occasional ly  absent;  Costa Rica.  Panama. and northern Colombia.

2. J. wilburii.
1.  Leaves pers istent ly  velut inous or  tomentose.  the hairs sta lked.  thci r  arms vary ing f rom

subcrcct  to part r l le l  to the lamina and stra ight  to serpent ine;  lateral  4 pctals p ink.  the poster ior
pink or  p ink and whi te:  lateral  ,1 petals abaxia l ly  ser iceous or  the poster ior- lateral  2 g labrous,

the poster ior  g labrous;  longest  hairs on samara 1-2.7 mm long.

3.  Samara wi thout  wings or  winglets between dorsal  and lateral  wings,  at  most  only a crest  1 mm
wide paral le l  to dorsal  wing;  stems subser iceous or  appressed-tomentose.  the l imb of  hairs at
r ight  angles to the sta lk;  calyx g lands revolute at  apcx.  poster ior- lateral2 petals eslandular-
dcntate or  - f imbr iate:  northwestern Brazi l  and Amazonian Colombia and Venezuela.

3. J. grisebachiana.
3.  Samara wi th wel l -developed wings and winglets between centra l  dorsal  and outer  lateral

wings;  stems velut inous.  the hairs most ly  erect ;  calyx g lands at tached at  apex;  ptrster ior-

lateral  2 petals of ten glandular- f imbr iate.

4.  Lamina of  larger leaves 10-21 cm long.  -5-1.1 cm wide.  rounded or abrupt ly  short-

acuminate at  apex wi th the acumen up to -5 (*10) mm long,  bear ing below on each s ide
0-3 glands near base and up to 4 g lands in a s ingle row dista l ly :  centra l  dorsal  wing of
samara as widc as to (usual ly)  wider than paral le l  inner wings borne on lateral  wings.
-5.  Lateral  wing of  samara wi th i ts  outer  membranous wing 22-36 mm wide;  bracts and

bractcolcs 1.4-2.5 ( -3)  mm wide:  lamina usual ly  wi thout  g lands near base,  occasiL)n-
al ly  1;  Sur iname and French Guiana L J. rosea.

-5.  Lateral  wing of  samara wi th i ts  outer  membranous wing -5*7 mm widel  bracts and

bractcoles, l - -5 mm wide;  lamina bear ing (0-)  1-2 (-3)  g lands ncar base on each s ide
of  midr ib:  northeastern Brazi l  and French Guiana. 5. J. riparia.

4.  Lamina of  larger leaves 18-2U cm long,  10-18 cm wide,  acuminate at  apex wi th the
arcumen of ten up to 20 (-25) mm long,  bear ing (1-)  -5-1-5 scart tered glands belou'on each
side;  ccntra l  dorsal  wing of  samara narrower than and hidden by paral le l  inner wings
borne on lateral  wings;  Amazonian Vcnezuela. 6. J. mogniltca.

The terminology used here fo l lows that of  my 1981 treatment of  the Mal-
pighiaceae of  thc Guayana Highland. See pp. 24-26 of  that  paper for  def in i t ions of
vesture types. bract ,  peduncle,  bracteole,  and pedicel .  and for an explanat ion of  the
f loral  symmetry in the fami ly.  Here,  as there.  I  have descr ibed al l  wings of  the
samara such that width is measured at  r ight  angles to the ventral  areole and height is
measured paral le l  to i t .

l .  Jubel ina uleana (Nied.)  Cuatr . ,  Webbia 13:445. 1958.
Diplopterys uleano Nied.,  Arbei ten Bot.  Inst .  Konigl .  Lyceums Hosianum

Braunsbcrs  4 :  18 .  1972.

Stems ser iceous to glabrate,  the hairs whi te or pale yel lowish, sessi lc.  straight
and most ly strongly appressed, very short .  Lamina of  largcr leaves 14-24 cm long,
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8-17 cm wide, broadly el l ipt ical  or  somewhat ovate or obovate,  obtuse or rounded
at base, usually abruptly acuminate at apex with the acumen 5-20 mm long. bcaring
2--5 glands below on each side in a row set in from margin. sparsely sericeous to
near ly glabrate on both s ides, the hairs sessi le,  straight.  strongly appressed.0.2-0.4
mm long; petiole 20-40 mm long, sericeous to glabrate. Inflorcscence proximally
ser iceous, distal ly tomentose or velut inous; bracts and bracteoles reddish,  densely
white-tomentel lous or velut inous, 7.5-10.5 mm long, 5-6 mm wide, broadly ovate,
obtuse, the bracteoles somewhat fa lcate;  peduncle2.5-4.5 mm long; pedicel  6-9.5
mm long,  shor t -ve lu t inous .  Sepa ls  redd ish ,4 .5 -7  mm long.1 .5-2  mm wide ,  nar -
rowly oblong, acute or obtuse at apex, reflexed, apparently not inflated with
aerenchyma, tomentose on both sides, the anterior eglandular, the lateral 4 each
bear ing  2  e l l ip t i ca l  o r  ova te  g lands  1 .6 -2  mm long and 0 .8-1 .5  mm wide ,  o r  1or
both of the glands adjacent to anterior sepal much reduced or absent. Lateral 4
petals yellow. orange in age, abaxially sericeous except glabrous near margin. the
claw 2-3.5 mm long, the l imb 3.5-6.3 mm long, 3.5-6 mm wide, rotund, concave,
subentire or erose, the anterior-lateral 2 notably larger than the posterior-lateral2
poster ior  petal  whi te wi th red veins.  abaxial ly ser iceous only in center.  the c law
2.8-4.3 mm long, the l imb 2.6-3.5 mm long and wide, f lat ,  ovate or near ly square,
bearing small sessile or short-stalked glands all around margin. Filamcnt opposite
poster ior  petal  notably shorter than others,  1.5-2 mm long, the rest  2.3-4 mm long,
longest opposi te anter ior  sepal ,  connate up to 1 mm; anthers 0.8-1.3 mm long, the
connectives flat or somewhat enlarged opposite sepals. Ovary velutinous; styles
glabrous or pi l i ferous, 3-3.7 mm long, subequal  or the anter ior  shorter,  the anter ior
nearly straight or somewhat sigmoid or arcuate, the posterior 2 arcuate- or sigmoid-
ascending, the apex of all 3 with a protuberant internal stigma and an obvious
dorsal  hook 0.2-0.5 mm long. Samara el l ipt ical ,  80-100 x 30-40 mm, minutely
velut inous or (on the wings) subser iceous, the hairs 0.1-0.4 mm long, V-shaped or
+ straight and subappressed; fer t i le locule ca 5 mm in diameter;  ventral  areole 11-
16 mm high; central  dorsal  wing 9-15 mm wide. 20-28 mm high; lateral  wings
continuous at base, free at apex, each 40-50 mm widc. 30-40 mm high, f lat, entire
or repand, containing an open or chambered ster i le cavi ty in the base 2-4.5 x 6-7
mm across and bcaring an inner wing parallel to and almost as large as the central
dorsal  wing, 1-14 mm wide ,  76-22 mm high, repand or coarsely dcntate.

TvpE. Ppnu. San Martfn: Near Tarapoto, 1855-6, fr. Spruce 4950 (lectotype,
here designated: C, photo at  MICH! F neg. 23018).

Habitat and Phenology. Tropical wet forest, at elevations of 180-4-50 m; col-
lected in flower and fruit from September to January.

Distr ibut ion.  Amazonian Ecuador and Peru:  see Fis.  1.

Aoot l tot t , t t .  Spncr l rpNs Ex,rnrNEo. Ecunoon. Napo: Auca Oi l  F ie ld.  60 km S of  Coca, Besse et  a l .
0 5 5 ( M I C H , S E L ) ; R e s e r v a B i o k i g i c a J a t u n S a c h a , R i o N a p o ,  l i k m f r o m P u e r t o M i s a h u a l l i .  C e r ( t n 2 l 5 8
(MICH, MO)l  Parquc Nacional  Yasuni .  C'er6n & Coel lc t  3220, Pulac ' ios 2352,2113 (al l  MICH & MO).-
Pr. t tu.  Amazonas:  Rfo Sant iago.  Caterpiza.  Huushikut  I199 (MICH. MO)l  Quebrada Huampami.  monte
al  lac lo de Huampami [ca 4 '30'5.7t l '1-5 'W. f idc A.  Gentry.  pers.  comm.] .  Ka-, -ap 2-5S (MO).  San Mart in:
Thrapoto,  Spruce 1607 (svntypc.  BM, F.  GH. K.  NY);  Pongo de Clainarachi . I l le  6-147 (synr.vpc.  photo at
MICH of  sheet former ly at  B);  t rapoto.  L l .  Wi l l iams 6603 (F).  Loreto:  Washintsa and v ic in i tv ,  Rio
Huasaga, 3 '2( l 'S.  76'20'W. Lew' is  et  t t l .  l lB27 (MO)l  Previsto.  ravine of  Yurac River,  Woytkowski  7551
( F .  M I C H ) .

I have selectcd as lectotype the sheet of Spruce 4950 at C because Niedenzu
presumbly saw and annotated i t .

27



28 CONTR. UNIVERSITY OF MICHIGAN HERBARIUM VOLUME 17

F ig .  3 .2. Jubelina wilburii W. R. Anderson, Brittonia 28: 470.1976.

Stems sericeous or eventually glabrescent, the hairs golden fading to white,
sessile, straight and strongly appressed, very short. Lamina of larger leaves 1I-27
cm long,6-11.5 (-14) cm wide, el l ipt ical ,  ovate,  or  rotund, obtuse or rounded at
base, acuminate or obtuse at apex, bearing (0-) 1-3 (-5) glands below on each
side between midrib and margin, sparsely sericeous to eventually glabrate on both
sides, the hairs sessi le,  -*  straight,  strongly appressed,0.2-0.4 mm long; pet io le
11-20 (-25) mm long, sericeous. Inflorescence proximally sericeous, distally
short- tomentose; f lor i ferous bracts 2-4 (-6) mm long, I -2 (-3) mm widc,  ovate
or ell iptical, rounded at apex, yellow- or brown-tomentellous; peduncle 1-3.5 mm
long; bracteoles l ike bracts but somewhat smaller; pedicel 2-5 mm long, tomen-
tel lous.  Sepals 2.5-3.5 mm long, 1-1.8 mm wide, narrowly ovate,  acute or obtuse
and revolute at  apex, not inf lated with aerenchyma, abaxial ly tomentel lous,
adaxially glabrous or sparsely pilose near apex, the anterior eglandular, the lateral
4 al l  eglandular or al l  bear ing 1 large gland ca 1.5 mm long and wide, ovate,  acute
and revolute at apex. Petals greenish yellow, abaxially sericeous except glabrous
toward margin;  lateral  4 petals wi th the c law 1 .5-2.5 mm long, the l imb 3-4.5 mm
long, 2.5-4 mm wide, rotund or very broadly obovate,  erose at  margin or the
posterior-lateral 2 bearing a few glands; posterior petal with the claw 2-2.4 mm
long,  the  l imb 2 .5-2 .8  mm long, I .5 -2 .5  mm wide ,  f la t ,  e l l ip t i ca l  o r  obovate ,
bear ing glands al l  around margin.  Fi laments 1.8-3 mm long, longest opposi te
anter ior  sepal ,  connate up to 1 mm; anthers 0.8-1 mm long, the connect ives
glandular-swol len.  Ovary tomentel lous;  sty les 2-2.5 mm long, glabrous or pi l i -
ferous, the anterior straight and inclined toward posterior petal, the postenor 2
arcuate-ascending, the apex of all 3 dorsally truncate or with a rounded hook up
to 0.1 mm long. Samara el l ipt ical ,43-80 x 20-35 mm, thinly ser iceous, the hairs
0.2*0.4 mm long, straight and appressed or s l ight ly raised; fer t i le locule 3-4.5 mm
in diameter;  ventral  areole 9-14 mm high; dorsal  wing 6-13 mm wide, 74-27 mm
high; lateral wings continuous at base, free at apex, each 22-40 mm wide , 20-35
mm high, f lat ,  ent i re or repand, containing a smal l  ster i le cavi ty t -2 x 1-3 mm
across in the base, this empty or partly f i l led with aerenchyma, and bearing an
inner crest  or  winglet  paral le l  to dorsal  wing, up to 5 mm wide, th is occasional ly
absent.

TvpE. PnNa,ua. Veraguas: Road beyond Escuela Agrfcola Alta Piedra. above
Santa F6, Pacific watershed, 800-1000 m, 1 Jan 1975,fl l fr. Luteyn & Wilbtrr 4574
(ho lo type:  DUKE!) .

Habitat and Phenology. Wet forest at elevations of 100-1000 m; collected in
flower from December to March, and in July and September, and with fruits from
January  to  Apr i l .

Distr ibut ion.  Northern Colombia to Costa Rica; to be expected also in the
At lant ic lowlands of  Nicaragua; see Fie.  1.

Aontr toNnt-  SpEcrrr l rNs Exnmrr. rE'o:  ColoMsrn.  Ant ioquia:  Mpio San Luis.  autopista Medel l fn-
Sogot i r .  vereda La Josef ina,  Canon de la quebrada La Salada.  Ho1'os & Herndndez 757 (MO);  Anor i .
betwecn Providencia and Alhibe ,  Soejar to et  a l .4521 (MICH).-PaNa,nrn.  Col6n:  Santa Ri ta Ridge.
Duke I5-100 (MO).  Dt t 'y 'er  & Gentry 9544 (MICH. MO).  Lewis et  o l .  5281 (MICH. MO).  San Blas:  El
L lano-Cart f  road.  Km 27,  l levers & Charnle.v-  -5089 (MICH).-Cosrn Rrcq.  San Josi :  v ic in i ty  of  El
Gcneral .  Skutc 'h 40- lB (A.  MO. NY).  Heredia:  Finca La Sclva,  Rfo Pucrto Vie jo just  E of  i ts  junct ion

with the Rio Sarapiqui .  Chac1n G. I04B (MICH),  D.  Snt i th 239 (DUKE).
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c m l -s- ---,
FIG.3 .  Jube l i ru t  w i l hu r i i ;  a .  f l owcr ing  b ranch ;  b .  f l owcr ;  c .  gvnoL-c ium.  w i th  an te r io r  s t y le  i n

center t  d,  ovary,  cross scct ion;  e.  samura.  abaxia l  v iew; f .  samara.  cross scct ion.  u-d drawn from Sftutc l r
1038, e-f trom Lutet,n & Wilbur 4574.
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3. Jubelina grisebachiana W. R. Anderson, sp. nov.
Jubelina bracteosa sensu auctt., non Mascagnia bracteosa Grisebach in Martius,

F l .  Bras .  l2 (1 ) :  97 .  1 t l58 .

Liana ramis subsericeis vel appresso-tomentosis; folia utrinque velutina vel
tomentosa; 4 sepala lateral ia omnia glandula magna central i  apice revoluta munital
petala rosea, 4 lateral ia abaxial i ter  ser icea, 2 post ico- latcral ia eglandulosa, post icum
glabrum; samarae alae laterales 25-30 mm latae, 25-43 mm al tae,  s ine ala vel  a lu l is
intermedi is,  vel  tantum cr ista ca 1 mm lata ala central i  dorsal i  paral le la munita.

Stems subser iceous or appressed-tomentose, the hairs wi th a very short  stalk
and the l imb at right angles to it and straight to somewhat serpentine. Lamina of
larger leaves 13-18 cm long,7-12 cm wide, broadly el l ipt ical ,  cuneate or rounded
at base. roundcd or more of ten abrupt ly short-acuminate at  apex with the acumen
2-13 (-20) mm long, bear ing below on each side 1-2 (-3) glands at  base and 1-4 in
a singlc row distally, persistently velutinous to tomentose on both sides, more
densely so below. sometimes glabrescent above, the hairs with arms longer than
stalk and suberect to parallel to lamina and becoming serpentine; petiole 74-23 mm
long, subsericeous. Inflorescence tomentose or subsericeous; bracts and bracteoles
pink,  4-6.5 mm long, 1.5-2 (-2.5) mm wide, narrowly obovate or spatulate,  obtuse
or rounded at  apex, appressed-tomentose or subser iceous; peduncle 0-1.5 mm
long, pcdicel  5-7 mm long, subvelut inous, th ickened in f ru i t .  Sepals 4.5-6.5 rnm
long, 1-1.5 mm wide, narrowly obovate,  acute or obtuse at  apex, ref lexed, distal ly
somewhat inflated with aerenchyma, appressed-tomentose on both sides, the ante-
r ior  eglandular,  the lateral  4 al l  bear ing l  large gland 1.5-2 mm long and wide,
broadly ovate, acute or emarginate and revolute at apex, often emarginate at base.
Petals pink; lateral 4 petals sparsely to densely sericeous abaxially, eglandular, the
c law 2 .5-3 .5  mm long,  the  l imb 4 .5-6 .5  mm long,  5 -7 .5  mm wide ,  ro tund,  the
antcrior-latcral 2 deeply concave and entire to erose, the posterior-lateral 2 shal-
lowly concave and dentate to fimbriate; posterior petal glabrous, the claw 2.5-4
mm long, the l imb 3-5 mm long, 2.5-4.5 mm wide, + f lat  and rectangular,
glandular-fimbriate all around margin. Filaments2-3.3 mm long, longest opposite
anterior sepal, up to Vt connate; anthers 0.9-1.4 mm long, those opposite sepals
with enlarged globose connect ives.  Ovary hispid;  sty les glabrous, the anter ior  1.9-
2.5 mm long. straight,  the postenor 22-2.8 mm long, arcuate-ascending, the apex
of all 3 with a rounded dorsal hook 0.7-0.2 mm long. Samara ell iptical. 60-80 x
25-43 mm, ser iceous to glabrescent,  the longest hairs (on the nut)  1-1.5 mm long,
straight,  appressed; fer t i le locule ca 4 mm in diameter,  ventral  areole 10-12 mm
high; dorsal wing 70-12 mm wide, 24-30 mm high; lateral wings continuous at
base. free at apex, each 25-30 mm wide,25-43 mm high, f lat, entire or repand,
containing a chambered steri le cavity in the base 2-3 x 2-5 mm across and bearing
no intermediate wing or winglets,  or  at  most only a crest  ca I  mm wide, paral le l  to
dorsal wing.

Tvpe. VpNEzuEr-n. Terr. Fed. Amazonas: IVIC study site 4 km NE of San
Carlos de Rfo Negro, I20 m, 1o56'N, 67'03'W, 4 Apr 1979, f l, Liesner 6114
(holotypc:  MICH! ;  isotypes: MO! VEN).

Habitat  and Phenology. Open areas and secondary forest .  at  e levat ions of  100-
200 m; collected in flower in April and May and from October to December, and
with fruits in May and November.

Distribution. Rio Uaup6s/Vaup6s and upper Rio Negro, Amazonian Brazil,
Venezuela.  and Colombia:  sec Fig.  1.
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Aoot l tora,r .  Spr-c ' rnnNs ExarrrrNeo. Bnazl l .  Amaz6nas:  Par i  Cachoeira.  Rio Tiqui6 [0 '15'N,
69'4-5 'Wl,  Coelho & F' rancisco 274 ( INPA):  Rio Papury.  Vaup6s.  Rio Negro,  Froh 21173 ( lAN. NY);
Panurd,  Rio Uaup6s.  Spruc'e 2853, syntype of  Masc'agnia bracteosa Gr iseb.  (BM. G. K,  NY).-
Vr-Nr- .zur. r .e.  Terr .  Fed.  Amazonas:  Vic in i ty  of  San Car los de Rfo Negro.  Al tmart l  et  a l .  3538 (MICH).
Croar 59637, L iesner -1696,696-1,7523 (al l  MICH & MO).  7555 (MO);  Carretera San Car los-Solano.2-

6 km SW of  Solano,  Mor i l lo  et  a l .  3980 (MfCH)l  San Sim6n de Cocuy,  l -2 km NW of the Piedra de

Cocuy. Moril lo et al. 1l4l (VEN).-Cor.oMBtA. Vaup6s: Mit: 'r, Cuatrecasas 7255 (US); Piracuara.
Romero Castanedu -175-l (COL).

When Grisebach published Mascagnia bracteosd he cited two syntypes, Spruce

U0931from near Manaus and Spruce l2\53l from near Panurd [:Ipanor6]. These
represent different species. tn 1912 Niedenzu selected Spruce 2853 as lectotype
when he transferred the epithetbracteo,sa to Diplopterys; that choice was followed
by Cuatrecasas in 1958, when he transferred the speciestoJubel ina,  and by me in
1981. Unfortunately I now find, after careful study of the original description, that
Niedenzu's choice of a lectotype was inappropriate and cannot stand. A point-by-
point comparison of Grisebach's description with Spruce 1093 and 2853 shows
almost perfect agreement with 1093 and very extensive disagreement with 2853.
This pattern holds true for size and vesture of the lamina, length of the petiole,
length of the peduncle and pedicel, vesture of the bracteoles, shape and vesture of
the sepals, number of calyx glands, and shape of the style apex. The only evidence
that Grisebach consulted 2853 at all in drawing up the descriptictn comes from the
bracteoles, for which he gave a length closer to that of 2853 than 1093. I cannot
avoid the conclusion that Grisebach based his description almost entirely on 1093,
which should be the lectotype according to Art ic le 8.1 and Recommendat ion 7t l - .3
of the International Code of Botanical Nomenclature. Therefore, I here designate
the sheet of Spruce 1093 at M the lectotype of Mascagnia bracteosa Grisebach,
which becomes the correct name for the species I named Mascagnia heterocarpa in
1981. That leaves "Jubel ina bracteosa" wi thout a name. so I  am namine i t  here in
honor  o f  A .  H.  R.  Gr isebach.

4.  Jubel ina rosea (Miq.)  Nied. in Pul le,  Enum. Pl .  Sur inam 472. 1906.
Hiroea roseo Miq. ,  St i rp.  Sur in.  Sel .  in Natuurk.  Verh.  Hol l .  Maatsch. Wetensch.

H a a r l e m  s e r .  2 .  l : 8 4 :  1 t t 5 l .
Jubelina riparia var. hiraeoides Sagot, Ann. Sci. Nat. Bclt. 6' 56r. 12: 187.

1881.-TypE. FneNcH GutnNn. Mdl inon [9a] in 1862 ( lectotype, here desig-
na ted :  P ! ;  i so lec to type:  P ! ) .

Diplopterys rose a (Miq.)  Nied.,  Arbei ten Bot.  Inst .  Konigl .  Lyceums Hosianum
Braunsbers 1:  20.  1912.

Stems velut inous to eventual ly glabratc.  the hairs up to 0.6 mm long, most ly
crect  and - t  Y-shaped. Lamina of  larger leaves 10-20 cm long. 5-13 cm wide,
obovate or broadly el l ipt ical  to almost rotund. cuneate or t runcate at  base. rounded
or abrupt ly short-acuminatc at  apex with the acumen up to 5 (-10) mm long,
bcar ing below on each side 0 (-1) gland near base and 2-4 glands in a s ingle row
distal ly.  persistent ly vclut inous on both s ides, more densely so below, the hairs
above Y-shaped or s imple due to suppression of  1 branch. Y-shaped below; pet io le
7-21 mm long, vclut inous. Inf lorescence velut inous; bracts and bracteoles pink.  6-
9 mm long, I .1-2.5 (-3) mm wide. oblanceolate,  acutc.  appressed-tomentose;
peduncle 1-3 mm lc lng;  pedicel  6-12 mm long. tomentose. somewhat th ickened in
f ru i t .  Sepa ls  p ink ,  -5 -8 .5  mm long.  1 .2 -1 .7  mm widc ,  nar rowly  ob long or  obovate ,
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obtuse or acute at apex, reflexed, distally inflated with aerenchyma, loosely

subsericeous on both sides, the anterior eglandular, the lateral 4 all bearing 1 large

pink gland 2-2.5 mm long, 7.5-Z mm wide. rounded or emarginate and non-
revolute at its apex. Petals pink; anterior-lateral 2 petals with the claw 2-3 mm
long, thc l imb 4-6 mm long, 4.5-6 mm wide, deeply concave, erose and eglandular

at the margin, abaxially sericeous; posterior-lateral 2 petals with the claw 2-2.5 mm

long. the l imb 3.5-5 mm long and wide. moderately concave, short- f imbr iate al l

around margin with the fimbriae mostly glandular to mostly eglandular, abaxially

glabrous to sericeous in center; posterior petal glabrous, the claw 3-3.5 mm long,
the l imb 3-4 mm long, 2.5-4 mm wide, rotund or quadrate,  near ly f lat ,  g landular-

f imbr iate al l  around margin.  Fi laments 1.5-2.5 mm long. longer opposi te sepals
than petals,  up to % connate;  anthers 0.7- l  .2mm long, largest opposi te poster ior-
lateral petals, the connectives moderately glandular-swollen. Ovary hispid; styles
glabrous or hispid at  base, 1.5-2 mm long, equal  or  the anter ior  s l ight ly shorter

than posterior 2, the anterior straight, the posterror 2 arcuate at base and then

straight, the apex of all 3 truncate dorsally or with an apiculum up to 0.1 mm long.
Samara roughly el l ipt ical  in out l ine,  55-80 x 35-60 mm, ser iceous to glabrescent,
thc longest hairs (on the nut) 2-2.7 mm long, straight. appressed; ferti le locule 2.5-
4 mm in diameter,  ventral  areole 5.5-8.5 mm high; central  dorsal  wing 10-18 mm
wide, 20-30 mm high; lateral wings confluent but often deeply emarginate at base,

free at apex. each consisting of: 1) an outer membranous semicircular wing 22-36

mm wide, 35-60 mm high. f lat  or  s l ight ly corrugated, ent i re or repand 2) an inner

corrugated and deeply lobed wing 5-11mm wide. paral le l  to the central  wing and
narrower than i t ;  and 3) a ster i le cavi ty between the outer and inner wings. 2-3 x

3-5 mm across, chambered, covered externally by 5-8 irregular parallel transverse
winglets up to 2-7 mm wide, these conf luent wi th the inner wing.

Typr. SunrNnup. Upper Marowijne River, Kappler I 807 (holotype : U ! ; isotypes:

LE,! P!. Field Museum negative 12717 (MICH!) shows two specimens formerly at B.

The one with leaves and flowers was an isotype of Hiraea rosea, but the other,

comprising only fruits from Mtlinon in 1864, from French Guiana, was not a type.)
Habitat and Phenolclgy. Primary and secondary forests on terra firma (always?)

from near sea level to 700 m; collected in flower from August to October and once
in March, in fruit from August to November.

Distr ibut ion.  Sur iname and northwestern French Guiana: see Fie.  1.

Anorrrc lNnl  SpEcrrutNs E,x,rmtNto.  SuRrNnmr. .  Brownsberg Naturc Park.90 km S of  Paramaribo.

Mazaroni  Plareau.  Mor i  & Bol ten B-199 (MICH, NY)l  Lel i '  Mts.  17-5 km SSE of  Paramaribo.  Mor i  &

Bolren,g-5.51 (MlCH, NY),  Brownsberg.  d ist r .  Brokopondo, Sung LBB-11811(U):  Ti rpan;rhoni  River.

Versteeg 720 (U).-FnrNcs CiurnN,r .  I tany and Marouini .  BAFOC Servic 'e F 'orest ier  2965 (U):  St .

Laurent  toward Paul  Isnard,  Km,l0.  Bi l l ie t  & Jart l in  1704 (MICH);  region of  Paul  Isnard,  between

Citron and Mont D6cou D6cou, Cr(mers S2l1 (MICH);  edge of  the Mana IRiver l .  Mdl inon [97]  in 185a

(P) l  s inc lc tc. .  Mi l inon in 1t t64 (F.  GH. NY, P);  s ine krc. ,  Mdinon in 186-5 (P);  Maroni .  St .  Laurent .

Mdl inon [112]  in 1t376 (P) l  Sinnamary,  road f rom St.  El ie.  "parccl le ARBOCEL."  Prtvctst  720 & 819

(bo th  MICH) ,  R ie ra . t62  (CAY) .  Sus t re  6057  (CAY.  MICH) .  S t t s t re  6154  (CAY.  P ) :  S t .  Lauren t .

.S t tuh i rou  in  l t J96  (P ) .

5.  Jube l inar ipar iaAdr .  Juss .  in  De lesser t ,  I con .  Se l .  P l .3 :  19 ,  p l .  32 .  1837 [ l t ]38 ] .
Diplopterys riparia (Adr. Juss.) Nied., Arbeiten Bot. Inst. Konigl. Lyceums

Hosianum Braunsbers. 4: 20. 1912.

Stems velut inous to eventual ly glabrate,  the hairs up to 0.8 mm long, most ly
erect  and -r  Y-shaped. Lamina of  larger leaves 1l-21 cm long,8-14 cm wide,
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broadly ell iptical or obovate to rotund, cuneate, truncate, or rounded at base,

rounded or abruptly short-acuminate at apex with the acumen up to 5 (-10) mm
long, bearing below on each side (0-) 1-2 (-3) glands near base and (0-) l-2 (-3)
in a single row distally, persistently velutinous on both sides, lnore densely so
below, the hairs Y-shaped; petiole B-I7 mm long, velutinous. Inflorescence
velut inous; bracts and bracteoles pink,  6-8.5 mm long, 4-5 mm wide, obovate,

rounded at  apex, appressed-tomentose; peduncle 2 mm long; pedicel  8-12 mm

long, velut inous, th ickened in f ru i t .  Sepals pink,  5-7 mm long, I .5-2 mm wide,
narrowly obovate, obtuse at apex, reflexed, distally inflated with aerenchyma,
appressed-tomentose on both sides, the anterior eglandular. the lateral 4 all bearing
1 large pink glan d 2-2.5 mm long, 2-2.2 mm wide, rounded and non-revolute at  i ts
apex. Petals pink;  anter ior- lateral  2 petals wi th the c law 3-4 mm long, the l imb 6-8
mm long, 5-6 mm wide, deeply concave, erose and eglandular at  margin,  abaxial ly

densely ser iceousi  poster ior- lateral  2 petals wi th the c law 2.5-3 mm long, the l imb
4.5-5.5 mm long, 4-4.5 mm wide, f lat  or  somewhat concave, glandular- f imbr iate
all around margin or only on distal /2, abaxrally glabrous or sparsely to moderately
ser iceous in center;  poster ior  petal  g labrous, the c law 3-4 mm long, the l imb 4.2-5
mm long, 4-4.5 mm wide, ovate or quadrate,  f lat ,  g landular- f imbr iate al l  around
margin.  Fi laments 2.5-3.3 mm long, most ly longer opposi tc sepals than petals,  up

to rk connate;  anthers 0.8-1.3 mm long, largest opposi te poster ior- lateral  petals,

thc connect ives moderately glandular-swol len.  Ovary hispid;  sty les glabrous or
hispid at  base ,2-2.5 mm long, straight or the poster ior  2 s l ight ly arcuate,  subequal
wi th the anter ior  s l ight ly shorter than the poster ior  2, the apex truncate dorsal ly or
with an apiculum less than 0.1 mm long. Szrmara roughly c i rcular in out l ine.2I-29
mm in diamctcr,  ser iceous to glabrescent,  the longest hairs (on the nut)  1.5-2 mm

long, straight,  appressed; fer t i le locule 3-5 x 5-8 mm across;  ventral  areole 8-10

mm high; central  dorsal  wing 8-10 mm wide ,23-26 mm high; lateral  wings conf lu-
ent at  base, f ree at  apcx, each consist ing of :  1)  an outer membranous semicircular
wing 5-7 mm wide. 20-25 mm high, f lat or corrugated and rcpand or coarsely
dentate at  margin ,  2)  an inner repand or coarsely dentate wing 5-9 mm wide,
paral le l  to thc central  dorsal  wing and narrower than i t  to just  as wide; and 3) a
great ly inf lated ster i le cavi ty between outer and inner wings, 7-10 mm across,  open

or chambered, covered external ly by many i r regular outgrowths up to 6 mm long,

these scattered or conf lucnt into lobed, gencral ly t ransverse winglets.
TypE. FRENcs GureNn. Oiapock and Oyes Rivers,  Lepr ieur in 1832 (holotype:

P - J U I :  i s o t y p e s :  F !  G .  P ! ) .
Habitat and Phenology. Y'6rzea and riverine forcsts at low elevations; collected

in flower in September, November, February, and March, in fruit in December and
March.

Distr ibut ion.  AmapA, Brazr l .  and adjacent Pard and French Guiana; see Fig.  1.

Auor r r<tNnr-  Spr--cr l rnNs ExenrNr 'o.  FnrNc'H Gut,qN,r .  Sinc loc. ,  M( l inot t  (P). -Bx.ezl l .  Amapi i :  Ri t l

Arnapar i .  abovc Scrra do Navio.  (ow,et t t  38591 (MICH, NY);  Mpio Oiapoque. Rio Caqipord 134 km

S S E o f  C ) i a p o q u e . 2 ' 5 3 ' N . . 5 1 ' 2 7 ' W ,  M o r i & S o u z u l T - 1 2 0  ( M I C I H ) : R i o A r a s u a r i ,  1 ' 1 1 ' N . - 5 2 ' 8 ' W . l ' i r e s

et  u l .5 l -115 (NY);  Rio Matapi ,  betwccn road f rom Matapi  ancl  mouth of  r ivcr .  Macapi i .  Rahelo et  a l .

/E-11 (NY).  Par i i :  Ananinddua. v ' i rzea of  the Aur i i ,  Pi re.s 4711(US)l road bctween Gurupd and serrar ia

Xineu,  Si lva & Rosr i r io 50/9 (NY);  Bel6m, EMBRAPA rcscrve.  Aur i i ,  Vi lhenu 117 (MICH).

As noted above in the discussion of  gener ic characters and trends, the f ru i t  of
Jubelino riparia seems to represent the culmination of an evolutionary shift from
wind dispersal tcl water dispersal. Its membranous wings are much reduced, the

a a
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sterile cavities are enlarged, and there are many irregular outgrowths on the sa-
mara. The samara seems most unlikely to fly far, but it should float quite well,
buoyed by the large air-f i l led cavities, and the extra outgrowths of the lateral wings
should retard wetting. The embryo is significantly larger in this species than in "I.
rosea; note that the ferti le locule is 3-5 x 5-8 mm across here, 2.5-4 mm across
there. Christiane Anderson (pers. comm.) has found that the embryo is always
much larger in species of Srlgmaphyllon that have shifted from wind to water
dispersal, and I have seen the same tendency in other groups of Malpighiaceae. I
interpret this to be an evolutionary response to release from the constraint on the
weight of the embryo imposed by wind dispersal. Natural selection could be ex-
pected to favor a larger, heavier embryo with more stored reserves if that change
did not decrease the efficacy of dispersal.

6.  Jubel ina magnif ica W. R. Anderson, Mem. New York Bot.  Gard.32:228. 1981.
Fig.  4.

Stems velutinous to eventually glabrate, the hairs up to 1 mm long, erect,
fusiform, distally bifurcate with the short branches + erect and often unequal.
Lamina of larger leaves 18-28 cm long, 10-18 cm wide, broadly ovate or ell iptical,
rounded at base, abrupty acuminate at apex with the acumen often up to 20 (-25)
mm long, bear ing (4-)  5-15 scattered glands below on each side, persistent ly
velutinous on both sides, more densely so below, the hairs Y-shaped; petiole 9-20
(-25) mm long, velutinous. Inflorescence velutinous; bracts and bracteoles pink, 6-
8 mm long, 3-4 mm wide, obovate or ell iptical, broadly obtuse or rounded at apex,
appressed-tomentose or subsericeous; peduncle 0-2.5 mm long; pedicel 8-15 mm
long, velut inous or tomentose, much thickened in f ru i t .  Sepals pink,  6.5-7 mm
long, 1.8-2.5 mm wide, narrowly obovate or oblong, rounded at  apex, ref lexed,
distally much inflated with aerenchyma, tomentose on both sides. the anterior
eglandular,  the lateral  4 al l  bear ing 1 large white gland 2-3.5 mm long, 1.5-3 mm
wide, rounded and non-revolute at  i ts  apex. Lateral  4 petals pink,  abaxial ly
ser iceous, the anter ior- lateral  2 wi th the c law 2.5-3.5 mm long, the l imb 6-7 mm
long, 7-9 mm wide, deeply concave, erose at  margin and eglandular or bear ing a
few glands at  basei  poster ior- lateral  2 petals wi th the c law 1.7-3 mm long, the l imb
6-7 mm long, 5-6.5 mm wide, f lat  or  somewhat concave, f imbr iate or glandular-
fimbriate all around margin; posterior petal white with pink tints, glabrous, the
claw 2.5-3.5 mm long, the l imb 5-7.5 mm long, 3-4.5 mm wide, ovate,  e l l ipt ical ,  or
obovate,  f lat ,  g landular- f imbr iate al l  around margin.  Fi laments 1.8-3 mm long,
longer opposi te sepals than petals,  up to lz connate;  anthers 0.9-1.8 mm long,
longest opposite posterior-lateral petals, the connectives moderately glandular-
swol len,  especial ly opposi te sepals.  Ovary hispid;  sty les glabrous, 2-3 mm long,
straight or the posterior 2 arcuate, subequal, the apex truncate dorsally or with a
hook up to 0.1 (-0.3) --  long. Samara subcircular,40-50 (-75) mm in diameter,
ser iceous to glabrescent,  the longest hairs (on the nut)  1-2 mm long, straight,
appressed; fcrti le locule 7-8 mm in diameter, ventral areole lI-17 mm high; cen-
tral  dorsal  wing 5-10 (-15) mm wide,25-30 (-35) mm high; lateral  wings free at
base or confluent but deeply emarginate, free at apex, each consisting of: 1) an
outer membranous semicircular wing 10-15 (-30) mm wide ,40-45 (-60) mm high,
corrugated and repand at margin; 2) an inner, strongly plicate or corrugated,
coarsely dentate wing ca B-72 (-17) mm widc,  paral le l  to and hiding the central
dorsal wing; and 3) an inflated steri le cavity between outer and inner wings, 4-7I
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FIG. 4.  Jt tbel ina magni t ' ica:  a,  f lower ing branch.  x0.5;  b,  detai l .  abaxia l  sur face of  Ieaf .  x l0;  c,
hair  f rcrm abaxia l  sur face of  leaf .  x25:  d,  stem hairs.  x25;  e,  f lower,  x2.5;  f ,  gynoecium, x10;  g.

samara,  abaxia l  v iew, x0.5;h.  samara,  cross sect ion,  x0.5.  Drawn by Kar in Douthi t ,  a- f  f rom Maguire

er al. -16748, g and h from Wrdack & Adderley 43579.
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mm across,  chambered, covered external ly by 7-10 i r regular,  of ten lobed, general ly
transverse winglets 3-7 (- l l )  mm wide. Chromosome number:  n :  10 (counted in
Anderson 13361).

TVps. VENEzupln. Terr. Fed. Amazonas: Rfo Yaciba, Rfos Pacimoni-Yatua.
Cas iqu ia re ,  Magu i re  e t  a \ .36748 (ho lo type:  NY! ; i so types :  MICH!NY!  US!VEN!) .

Habitat and Phenology. Climbing in trees on terra firmabut near lowland rivers,
at elevations of 100-150 m; collected in flower and fruit from November to June.

Distr ibut ion.  Known only f rom Amazonas, Venezuela;  see Fig.  l .

Aoolr toNnt-  Spl ,ct l r 'Ns ExevrNr.o.  VENEz.unln.  Terr .  Fcd.  Amazonas:  Depto.  Rfo Negro,  Rfo
Mawarinuma. Nebl ina Basc Camp. ( l '49 ' -50"N. 66'9 ' ,10"W, Anderson 1- l -161 (MICH. VEN).  L iesner
1-58179 (MICH).  17159 (MO),  between Rfo Mawarinuma and headwatcrs of  Rio Bar ia.  0 ' -52'N.  66"15'W.
()entrv <9 Srein 47223 (MICH): 8 km NE of San Carlos de Rfo Negro, Lie.sner,9B12 (MICH. MO); from
Los Tambores of  Comisi6n de Limi te to Cano Erubichi  on Rio Bar ia.  1T2'N.66'20'W. L iesner 17117
(MICH) :  t1 ,pe  loca l i t v .  Mugu i re  e t  a l .  36694  (MICH,  NY.  US,  VEN) .  36694-A  (NY) ,  3674-1 (MICH.  NY.
US, VEN):  uppermost Rfo Yatua,  Maguire et  a l .  12601 (NY);  Rio Siapa between Raudal  Cal l incta ancl
Saf to Gal l inct i t .Wuduck & Adder lev 4-1579 (MICH. NY. US. VEN).

The sole collcction from near San Carlos de Rfo Negro, Liesner 8842, differs
qual i tat ive ly and quant i tat ively f rom al l  other known col lect ions of  th is species.  The
general ly velut inous vesture of  i ts  stems has an understory of  apprcssed hairs.  The
leaves bear rather few glands below, perhaps only thrcc on each side. Thc poster ior
sty les are arcuate,  and al l  three sty les bear wel l -devcloped dorsal  hooks at  the apex.
The samara is larger in almost al l  d imensions than is typical ,  these extremes being
given abovc in parentheses. Liesner 8842 docs not seem to be sufficie ntly distinct to
meri t  taxonomic recogni t ion,  but i t  does suggest that  the descr ipt ion given above
may have to be expanded signi f icant ly as th is species becomes better known. An-
other possibil i ty is that Liesner 8842 resulted from hybridization bctween Jubelina
magnifca and "/. grisebachiana, which grows near where 8842 was found. Genetic
influencc from J. grisebachiana could account for all the unusual features noted
above, except perhaps the size of the apical-dorsal hooks on the styles. Further
fieldwork in thc vicinity of San Carlos de Rfo Negro may clarify the status of this
anomalous plant.

Jubelina magnifica seems to havc begun the evolutionary shift toward dispersal
by water.  but  not to have gone near ly as far  in reduct ion of  the samara wings as has
J. r ipar ia.  L ike the lat ter  species,  th is one also has an enlarged embryo. See the
discussion under J. riparia.

EXCLUDED SPECIE,S

Jubelina nicaraguensrs Grisebach, Vidensk. Mcddel. Dansk Naturhist. Foren.
Kj6benhavn 1t153: 48-49. 1854.-The correct name for this plant is Callaeum
nicaroguense (Grisebach) Smal l ,  N. Amer.  Flora 25 128. 1910. See Johnson's re-
ccnt revis ion of  Cal laeum (1986).
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