
Pollen and Spores of 
Barro Colorado Island 

ale, @ 4 P 
a -) MS 

7 , * 

“4 et 





Pollen and Spores 
of 

Barro Colorado Island 

David W. Roubik 
Jorge Enrique Moreno P. 

1991 

isso) Sota 

OCT 30 1991 



MONOGRAPHS IN SYSTEMATIC BOTANY 

from the Missouri Botanical Garden 

Volume 36 

ISSN 0161-1542 

Authors’ addresses: 

Smithsonian Tropical Research Institute 
(STRI) 
Apartado 2072 
Balboa, Panama 

APO Miami 34002-0011 
USA. 

Servicios Bioestratigraficos Ltda. 
(BIOSS Ltda.) 
Carrera 7, No. 34-22 

Apartado Aereo 52514 
Bogota 2, Colombia 

We acknowledge grants from the Smithsonian Institution Scholarly Studies Program and the Walcott Botanical Endowment to DWR, and from the Exxon Fellowship program. We are indebted to Robert Schmalzel for field collection and preparation of herbarium material, as well as for descriptions; and 
T. M. Aide and A. Herre in Panama. For extensive collaboration in herbarium work and slide Preparation, in addition to providing slide material 

appreciation for the aid that the late G. Thanikaimoni, French Institute, Pondichéry, provided in the form of reference material. W. D'Arcy and P. Raven, Missouri Botanical Garden, were instrumental in 
We also thank M. Correa, University of Panama herbarium, S. Mori and A. Henderson, New York Botanical Garden, S. Diaz, G. Lozano, and O. Rangel, Instituto de Ciencias Naturales, Museo de Historia Natural, Bogota, H. Duefias Jimenez, Bioss Ltda., Bogota, Olga Linares, Smithsonian Tropical Research Institute, Karen Clary and Anne Cully, University of New Mexico, and G. Nates, National University of Colombia, for their assistance in procuring and processing specimens. The additional curators, 

STRI all 
pre 
for their steady support. The support and assistance of our wives, G. Roubik and G. Herran de Moreno, 
reviewers, Rodolfo Palacios-Chavez, B. Ludlow-Weichers, and A. Gr p and to W. He and especially to M. Guerra for providing the thousands of photographic prints. efu h € are 1 to R. L. Dressler and M. Chase fi ki photographs of orchid coli rte, or making available their collections and 

The cover illustration is a sample of the pollen and spores of Barro Colorado Island, Panama. 

Copyright © 199] by Missouri Botanical Garden All rights reserved. 

Printed in the United States of America 



CONTENTS 

Preface iv 

Introduction i 

Methods 2 

Table of Major Pollen and Spore Types of the Flora of BCI 5 

Key to Major Pollen and Spore Types 8 

Keys to Families by Major Pollen and Spore Types 9 

Family Keys and Species Descriptions 

Cryptogamae—Lycopodophyt 22 

ryptogamae—Pterophy 23 

Gym nospermae—Gnetophyt 32 

Angiospermae—M tyled 33 

Angiospermae—Dicotyled 59 

Plates 153 

References 250 

Glossary 255 
Index 257 

269 



iv PREFACE 

Preface 

effort. Development of a reference collection to the pollen and spores of this well-known tropical flora in central Panama required the assistance of many collaborators. With their help, fresh samples were taken in the field, but nevertheless, some of the pollen or spores of BCI remain unknown to us. Where material was not available, we made an effort to substitute other taxa of the same genus, usually from 

the pollen and spores of BCI. We hope that it will stimulate similar studies in other tropical areas and — the interpretation of such diverse areas as vegetational history, plant systematics, and tropical ecology. 

David W. Roubik 
Balboa, Panam 
Jorge Enrique Moreno Patifio 
Bogota, Colombia 
1991 



UW TRODUCTION 

history and ecology, those who may not have access to a set of references on BCI are provided here with a brief sketch of the forest environment. 

of Gatun Lake as a reservoir for the operation of the Panama Canal (Fig. 1). Botanical information for this 
oO 

for compiling information on the pollen and spores. The location of BCI makes it ideal for taking ona project of this magnitude, for the vegetation of central Panama has very broad affinities with that of 

lake surrounding the island, there are a few small streams that are dry during at least part of the dry season, which normally lasts from January through April. Annual rainfall is 261 cm (Windsor 1990). 

oN Deer 1000 km 

ve 1 Km CANAL \ eed Biel 
~~ ~~ 

Figure 1. The island of Barro Colorado, within the Panama Canal area, Panama (below left), shown in relation to the isthmus of Panama (below right) and Panama, between South and Central America. (Provided courtesy of R. B. Foster & S. P. Hubbell.) 



2 INTRODUCTION, METHODS 

Due to its position in roughly the middle of the isthmus of Panama, BCI has plants that include 

species of wet Atlantic forests (3,000 - 5,000 mm rain annually), the drier Pacific forests, and some of 

confined to clearings near the margins of the lake. The naturalized weedy species and native species, 

of the forest proper, comprise some 633 genera and 1,207 species (Foster & Hubbell, 1990). The 

The three dominant taxa on BCI, in terms of species, are the ferns, aroids, and the orchids. The most 
species-rich tree families are Leguminosae and Moraceae, while the most common shrubs are of the 
Rubiaceae and Melastomataceae. Most liana species are Bignoniaceae, Sapindaceae, Leguminosae, and 
Malpighiaceae (Foster & Hubbell, 1990). 

Of great significance to palynological work is the basic floristic treatment and the continuing 

botanical research on BCI. Not only does this provide a useful list for building a reference collection, 
and thus the possibility of identifying virtually random samples from the flora, but it also gives 
background information for many other types of research. Descriptions of pollen and spores, in their 

turn, provide a research tool for general ecology, paleoclimates, soils, geology, plant systematics, 
archaeology, pollination biology, study of airborne allergens, and the reproductive ecology of an 

microfossils’ and ern taxa is often ignored and frequently unknown (Bartlett & Barghoorn, ; 
cios-Chavez, 1967, raham, 1 a Traverse, 1988). Pollen and spores of BCI will at least 

beco ss enig e undertaking future studies. ently, a worldwide study made by 

METHODS 

While some drawbacks exist in light-microscope studies of pollen and spores—fine structures are 

ope. Ss 
has the advantages of relative simplicity and accessibility. The processing of material by acetolysis is 
the single most important step that allows identification of modern taxa. Acetolyzed material 
constitutes a practical reference base that may, of course, be prepared for SEM work when necessary. 
Acetolysis procedures were those now well-known and widely applied. The technique was the same for 

t dried herbarium material and for fresh field samples. The process consisted of nine phases: 

1) Material placed in 5 ml concentrated (99%) glacial acetic acid for at least one hour. 
2) Sample lightly macerated with blunt glass stirring rod, ugh 40-mesh brass strainer cloth 

(C. O. Jelliff Corp., Southport, Connecticut 06490) into 15 ml Nalgene centrifuge tube. 
3) Sample tube filled to ca. 10 ml and centrifuged for 10 min, then supernatant discarded after careful removal 

glass Pasteur pipette. 
4) 10 ml of a 9:1 mixture of 99% anhydrous acetic acid and 99% sulfuric acid (the acetolysis mixture) added to 
. sam tube, then placed in boiling water for 15 to 30 min. or until the sample darkens considerably. 
) Samp ged and sur tant i with glass pipette; 15 ml distilled water added several times 
to halt acetolysis, stirring slightly with glass rod. 

6) Sample centrifuged and supernatant removed. 
ak g liq with glass pipette and carefully 'spotted’ onto a paper towel, which 

quid. 
s sample from p with read used for mounting medium, a small mass on a dissecting needle used to pick up 

s slide with small sample heated on hot late, coverslip placed sam affin ving around edges of coverslip, cooled to make Sas np fe i Aa oe oiclap 

; hija gore ag obtained whenever possible to ensure that adequate quantities of undamaged Sn . xamined. Families most susceptible to damage were the Lauraceae, Zingiberaceae a ys , ceae, Annonaceae, some Rubiaceae, the Polypodiaceae ( ) and polyads such as those of the mimosoid legum erat ass $ rods were avoided sam 
glycerin jelly ther chank ae Pgh se ples. The pollen or spores were instead moun 



METHODS 3 

Pollinaria of orchids were prepared by R. L. Dressler and M. Chase from freshly collected material 
lued to a triangular paper point, mounted on an insect pin. Chase carried out all 

photomicrophotography with a Wild binocular dissecting microscope equipped with a fiberoptics light 
sou 

The photomicrographs of reference slide material were taken within a month of preparing slides and 
utilized an Olympus BH stereomicroscope equipped with an Olympus 35AD camera and an AD system 
exposure control unit. All photographs were taken using automatic exposure settings, and through 
polarizing and blue light filters placed between the light source and condenser. Black and white K 
Panatomic ASA 32 film was utilized. A magnification factor of 6.7 diameters of the photograph tube 
lens was combined with nosepiece planar oculars of 20 diameters, 40 diameters, or immersion 100 

size is still evident (the reader is urged to consult formal descriptions for accurate size information). 
Plate photos are usually presented at 8 mm = 10 up. Exceptionally large grains are shown at 1/2 this 

00 
p an mm = ; 

For the reference collection, all plants collected on BCI were taken in preference to other localities 
anama, which were preferable to those of Costa Rica or Colombia, and so forth. In preparing 

been deposited with the major collection of Central American and Panamanian pollen and spore types, 
maintained by A. Graham at Kent State University, the voucher collection numbers, denoted KE, are 
included with the species descriptions and collection data. 

erbaria in which voucher specimens are deposited are abbreviated in the Descriptions, as follows: 
BCI (herbarium of Barro Colorado Island, Republic of Panama); PMA (University of Panama herbarium, 
Panama City); MO (Missouri Botanical Garden, St. Louis, Missouri and Summit Herbarium, Smithsonian 
Tropical Research Institute, Balboa, Republic of Panama); CR (Herbario Nacional de Costa Rica, San 
José, Costa Rica); NY (herbarium of the New York Botanical Garden, Bronx, New York); US (herbarium 
of the National Museum of Natural History, Smithsonian Institution, Washington, DC); COL (National 
Herbaria of Colombia, Bogota); HIFP (herbarium of the French Institute, Pondicherry, India). 

Collection localities are are abbreviated as the following: BCI: Barro Colorado Island; BEL: Belize; BRZ: 
Brazil; COL: Colombia; CR: Costa Rica; ECU: Ecuador; GUA: Guatemala; GUI: French Guiana; HON: 
Honduras; IN: India; JAM: Jamaica; MEX: Mexico; NIC: Nicaragua; PMA: Panama; SAL: El Salvador: SUR: 
Suriname; VEN: Venezuela. 

reader perceives that pertinent information is omitted in the species description, this is kely because 

included in the PA index— the distance measured directly between the ends of colpi or furrows, seen 
from a polar view. This apparently new “quick and dirty” measurement is dubbed the polar area 
distance, or PAD. A glossary with brief definitions of palynological terms is included at the end of the 

More introductory material follows Methods and also has been incorporated in the Index. Family- 
level characteristics in major pollen and spore types among the flora we have surveyed are given in the 
Table (pp. 5-7). Faegri & Iverson (1975) should also be consulted for a comprehensive family-level 
survey, which they call a master key of pollen classes. Either can be used in conjunction with the 
general key (pp. 8-21). In the Index and keys to families we have indicated with an asterisk taxonomic 

or 
from D'Arcy (1987). Plate legends give correct names in brackets, as do the species descriptions, 
ee synonyms listed in Croat's book. In the keys, the latter are followed by an asterisk. Also in the 

the names of 117 taxa originally given in Croat that are not included in the present treatment. In some cases this was because the species are cultivated or exotic plants, which we did not wish to include among the natural flora, and in others because no adequate material was located. Also marked in the 



4 METHODS 

cen anama near BCI, or seemed desirable for comparative purposes. Another 58 taxa that we 
describe were not included among the photographic plates, either because there were too few grains 
to obtain full views needed for the photographs, or because the taxa varied very slightly from related 
species that were photographed. 

Nearly one-fourth of the taxa we examined from BCI had tricolporate grains, and a final note 

. Because many of these are legumes, it is worth mentioning the advice of legume specialists (B. 
Ludlow-Wiechers, for one) that the characteristics of the pore are particularly useful in narrowing 
down the range of possible identities. Until the requisite SEM studies are undertaken, we encourage 
further study of the existing literature. The sources used in preparing this monograph are listed in 
References. Many are general references that discuss plant families for which we do not include specific references in the family keys. When identifying samples, maximum use should be made of 
reliably identified local voucher specimens and slide material, in addition to palynological literature. 
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Table. Major family-level characteristics of the pollen and spores of Barro Colorado Island. 



inaperturate 

monoporate 

extraporate 

monocolpate 

pericolpate 

syncolpate 

pate 

heteropara- 
syncolpate 

6 TABLE 

Se FX 9 ea LP AP Pe A FP oe SEP PP” 0 Pd Lo PP Or OP Pe eo LLP PR SHS SP MPP KP. FEO? Oe SP OK oP OP oP oP Py Loe aes ce ee ee ee OEE EGE Se 

fat ph aa SS Ka ay tan fafa fa fff 2 ad SN Sk a a se Ke Ken fs 
parasyn- 
colpate 

i a aperturate 

| | dicolporate 

SB Bas, SA ee A Ga oe ei $3 ae | c Ss aes, tricolporate 

aa PATA ey 
08s om ii ete tephano- | @ | | Ss e | ae — 

pe hg BR pericol- 

porate 

am parasyn- 
| | | colporate 

pollinia 

— — polyad 

tetrad 

SB SD Bae, AG Gane aa 

By aS 3 ay brevi- 
pt tricolpate 

Le brevitri- 
a St Ge Gee Gees Gee eee colporate 

TTT Te 
a ns monolete 

zg baal trilete 

i F iH mono- 
sulcate 

Table. M - ajor family-level characteristics of the pollen and spores of Barro Colorado Island (continued) 
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Table. Major family-level characteristics of the pollen and spores of Barro Colorado Island (continued). 



KEY TO MAJOR POLLEN AND SPORE 

la. Grains art ga in groups 
2a. Grou ee, usually showing symmetrical aangement 

3a. np: phot per group 
t glo 

2b. Grains § agglutinated, cate a sac, showing asymmetrical arrangement 
1b. Grains isolated (monads) 

a0 ures or scars absent, or if present i 
Ab. Apertures or scars present, conspicuous 

5a. Apertures occurring singly 
. Pore type, annulus present or absent. 

6b. lec cpa 
rs tri-radial 
Bi conspicuous; exine with indistinct stratification 

© absent; exine stratified 
7b. Acero linear, single 

ures circling pls appearing as a spiral 
ee nena not a spira 

10a. Aperture on orl face (polar view); exine stratifie ed... 
b, Aperture on proximal face; e 10) 

5b. Apertures multiple 
lla. Exclusively pores 

12a. Pores 2 

: 

13a. A anged equoatorially 

13b. schon arra 
14a, Pores solitary, lacking symmetrical arrangement 
4b. Pores in multiples of 4, symmetrical, forming lacunae 14 

11b. Exclusively colpi 
15a. Ipi 2, opposite 

Sb. Colpi 
16a. Colpi free. 

17a. Apertures on angular areas; longer than wide 
Apertures on interangular areas, short 17b. 

16b. Colpi united 
18a, Joined at center of polar are 
18b. Joined at center of polar area, oe. small triangle 

15c. Colpi > 3 
19a. Po a equatorially 
19b. Scatter t 

llc. Both ray and sais present 
“yr 

TYPES 

TETRAD 
POLYAD 
POLLINIA 

INAPERTURATE 

MON OPORATE 

TRIL 
ahichoTrom OSULCATE 

SPIRAPERTURATE 

. MONOSULCATE 
MONOLETE 

DIPORATE 
TRIPORATE 

STEPHANOPORATE 

PERIPORATE 
FENESTRATE 

DICOLPATE 

TRICOLPATE 
BREVITRICOLPATE 

. SYNCOLPATE 
PARASYNCOLPATE 

STEPHANOCOLPATE 
. PERICOLPATE 

pi (or pseudocolpi) and pores independent, or some colpi lacking pores bg hark ase as with colpori, arranged equatorially 
22a. Apertures fi 
22b. Apertures Naren at 

Joined at center of polar area at single point 
b. Joined sine of — area, forming small triangle... 

2tb. ‘colp and pore ered 
bc 
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25a. ‘Colpi 2, aeaie |. aa teins 
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26a. tet free 
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27b. agency on interangular areas, short 
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29¢. Colpi > 3 
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29b. Scattered 
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KEYS TO FAMILIES BY MAJOR POLLEN AND SPORE TYPES 

TETRAD 

la. Tetrads < 45 p 
2a. 9 - 32x 11 - 25, individual grains inaperturate 
2b. 27 - 30 p. individual grains tricolporate 

lb. Tetrads > 45 
‘a. Viscin threads attached to grains; individual grains verrucate-rugulate 
Ob. Tetrads not as above 

3a. Tetracts 48 ~ 86 mu 
pig : a ianiees (tri 

e (triporate or tricolporate) 
Sa. Sexine psil 

5b. Sexine Eka a verrucate or baculate 
4b. ph hic Le olp epee ate 

reticulate, baculate 

ob. oa 55 - 86 L. individual oe psilate 
3b. Tetrads 90 - 250 

7a. Individual grains always inaperturate 
7b. Individual grains inaperturate or periporate 

POLYAD 

la. Grains 16, arranged symmetrically in 4 — of tetrads, always united; polyads 
43 - 50 p, individual grains triporate-reticula 

nolvane 

1b. Grains > by. — multiples of 4; a “ae grains per peyad, hgeoneny sir 

vidual gra 
sila doy eee and 4- -8 porate: psilate, verrucate, a Lan 

POLLINIA 

la. Two similar pollinia Per pollinia 612 - 1070 uy long x 270 - 728 wide; 
grains always single 

lb. Two, four, six or eight pollinia per nae pollinia > 2000 p long; grains present as 
tetrads (less frequently mona 

INAPERTURATE 

la. Grains > 130 p 
‘a. Grains ornamented or sculptured 

3a, Clavate (Croton pattern); grains 290 - 325 p 
3b. Echinate eae pe grains 130-170 p 

2b. Grains psilate, 130 - 
lb. Grains < 130 

4a. Sexine psilate 
Sa. Exine 2.5 - 3.0 pt thick 

7a. Amb circular. 

7b. dots sy tin iss irregular. 
4b. Sexine sca © gra late. 

8a. Grains > 
9a. Exine < 0.5 p thick; intectate 

9b. Exine 2 - 3 p thick; tectate 
8b. Grains < 50 p 

10a. Grains > 30 p: Ke < ~ pt thick 
lla. Grains 35 - 

11b. Grains 45 - 
“cal ind ese paeeaes 1 

4c. Sexine echinate or echinulate 
12a, Grains 15 - 60 ; exine < 1 p thick 

12b. Grains 60 - 130 p; exine 2 - 5 p. thick 
4d. Sexine verrucate 

LEG. Mimosoideae 
HIPPOCRATEACEAE 
(Hylenaea praecelsa) 

ONAGRACEAE (Ludwigia) 

RUBIACEAE (Randia armata) 
GENTIANCEAE 

ANNONACEAE 
ARACEAE (Xanthosoma) 

ANNONAC 
CUCURBITACEAE 

HIPPOCRATEACEAE 
(Hippocratea volubilis) 

LEG. Mimosoideae 

ASCLEPIADACEAE 

ORCHIDACEAE 

EUPHORBIACEAE (Manihot esculenta) 
MUSACEAE 
MARANTACEAE 

ZINGIBERACEAE (Renealmia) 

ANNONACEAE 
ARACEAE 
NYMPHAEACEAE (Nymphaea) 

Sateen 
echmea magdalenae) 

BENONIACEAL 

CYPERACEAE 
(Fimbristylis dichotoma) 
ANNONACEAE (Crematosperma) 
MONIMIACEAE (Siparuna) 

ARACEAE 
LAURACEAE 
MUSACEAE 



10 MONOPORATE, TRILETE 

13a. Grains > 30 p: exine 1.5 - 3.0 p thick 

13. Grains < 30 yw exine 1.0- 1.5 p thick 

14a. Grains 7 - 16 

Grains > 55 p 
16a. Exine 6 p thick; grains 57 - 64 p 
16b. Exine 2 p thick; grains 72-91 p 

18b. Grains < 40 p 
17a. cane 3- 4p thick; grains 24 - 40 p 
17b. Exine 1 p thick; grains 16 - 18 p 

4f. Sexine baculate 
18a. Exine 1 - 5 p thic 

$e. Grok 24 $0 canine 1.5 50 p thick 

19b. Grains 48 - nd rb cll 1.5 p thick 
18b. Exine 8- 10 » 

4g. Sexine clavate 
arg 81 pw; exine 3 p thick 

ins 53 - ob ai akw: 5 trick 

4h. Sexine rugulat 
4i. Sexine ine reese 

thic 
22a. Grains > 58 p 

22b. Grains < 58 p. 

M ONOPORATE 

la. Annuiate......... 
Annul 

Pee arr ever ere rer ery 

Tb. 
2a. Sexine idee 

USO Ocermeneorssesoreresenstestese 

2b. Sexine not psilate 
3a. Ornamented 

‘0 1 diameter; grains 
DUCED ORO oes eL eet ereseeneereerieees 

. Gemmate or verrucate: pores circular, 2.5 -5 
Gal, 25 - 40 p. 

4b. Scabrate (resembling 
; ns o} arvana 61x 23 - 52 ist 

fossulate type); pores cri slightly lolongate, 

ee teee eee 

la. Spores > 100 B equatorial dimension: sclerine Striat Ib. Spores < 100 u: 
2a. Sclerine psilate 

3a. Perine absent 
pe seeaninne ack 31 p equatorial d dimension 
4D. Spores 32 - 75 equatorial dimensio MN cscs ceascsenserussrraannnsasaerbocialecniosty 

oo Laesura half length of spore 

5b. Laesura 
2b. Scierine oma 
= Eohnce or baculate 

7a. ahd variable... 
Sclerine 7b. ne homogeneous. 

6c. Scabrate to ‘anulate 
8a. Perine i 
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Teeter eee 
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ARISTOLOCHIACEAE (Aristolochia) 

PIPERACEAE (Peperomia) 
SMILACACEAE (Smilax) 

EUPHORBIACEAE (Jatropha curcas) 
EUPHORBIACEAE (Garcia nutans) 

Saee gre: (Tournefortia) 
ACEAE (Anthurium flexile) 

RUBIACEAE 
ANNONACEAE 
CYPERACEAE (Eleocharis caribaea)* 
BIGNONIACEAE (Adenocalymma 
arthropetiolatum) 

EUPHORBIACEAE (Croton) 
sabbistein ks (Codiaeum 

RUBIACEAE (Cephaelis tomentosa) 
GUTTIFERAE (Mammea americana) 

BIGNONIACEAE 

BIGNONIACEAE 
BROMELIACEAE (Vriesia) 

CEAE 
BIGNONIACEAE 
BORAGINACEAE (Cordia spinescens) 
RUBIACEAE 

GRAMINEAE 

eae 
(Thismia panamensis) 

BORAGINACEAE (Tournefortia) 

CYPERACEAE 

CYCLANTHACEAE (Carludovica) 
TYPHACEAE (Typha dominguensis) 

PARKERIACEAE (Ceratopteris) 

SALVINIACEAE (Salvinia radula) 

POLYPODIACEAE 

COGS ar (Ophioglossum 
reticulatum) EAE 

" HYMENOPHVLLACEAE. POLYPODIAC 

SELAGINELLACEAE (Selaginella) 

.. LYCOPODIACEAE (Lycopodium ) 
wa. CYATHEACEAE 

(Trichopteris trichiata) 
POLYPODIACEAE 

CYATHEACEAE 
POLYPODIACEAE 

A = ee 

pA a fe ae 

Pere Te eS ee 

Ser) tara Pe Be Aaa ba 2S 



TRICHOTOMOSULCATE, SPIRAPERTURATE, MONOSULCATE 11 

HYMENOPHYLLACEAE (Trichomanes) 
ATHEAC EAE 

8b. Perine present cy 
POLYPODIACEAE 
(Adiantum lunulatum) 6d. Foveolate HYMENOPHYLLACEAE 

richomanes diversifrons) 6e. Verrucat 
9a. Rotine absent HYMENOPHYLLACEAE 

homanes polypodioides) 9b. Perine present HYMENOPHYLLACEAE 
POLYPODIA E 
(Achrostichum aureum) 

YRICHOTOMOSULCATE 

Three-slit rated on distal face; ; Fadi =o to a ey sexine psilate, oe 
reticulate o gular (apertu -95 p..... PALMAE 

SPIRAPERTURATE 

Continuous and narrow ya forming spiral between poles; sexine verrucate: amb circular; 
grains spheroidal 58 - ACANTHACEAE (Thunbergia erecta) 

MONOSULGCATE 

la. Grains < 20 p (equatorial dimension) 
2a. Sexine psilate to scabrate PIPERACEAE 
2b. Sexine slightly baculate GNETACEAE (Gnetum leyboldii) 

1b. Grains > 20 1 (equatorial dimension) 
3a. Sexine echinate 

4a. said 50 
Sa. 68 p; exine 2.5 - 4.0 p thick COMMELINACEAE (Commelina erecta) 5b. 82 - 93 pw: exine 2 p thick AMARYLLIDACEAE (Crinum erubescens) 4b. Grains < 50 p 
6a. 32 - 35 yw; exine 2 p thick PALMAE (Socratea durissima”*) 6b. 42 - ne , exine 1 p thick IRIDACEAE (Neomarica gracilis) 3b. Sexine psilat 

7a. Grains > 60 bh exine >3yp thick PALMAE 
7b. — ne 1.5-2.0 uth 

8a. Grains siete to proate-spherota ‘ainecs short ARACEAE 
8b. eee subprolate; colpi as long as g NYMPHAEACEAE (Nymphaea) 3c. Sexine baculate 

9a. Colpi as long as grain, depressed at polar area: SLENOMOMT GR ctctiossces stedastetvs LILIACEAE (Cordyline fruticosa) . Colpi three-fourths length of grain; prolate HAEMODORAC EAE 
(Xyphidium caeruleum) 

3d. Sexine reticulate 
10a. Grains > 40 

lla. 150 - 160 y; exine 6 p thick AMARYLLIDACEAE 
(Hymenocallis pedalis) aid Raa 90 py; exine 1 - 3 p thick BROMELIACEAE 

10b. Gr 
120. oe 2.0 - 2.5 p thick MYRISTICACEAE (Virola) 

bb. Exine 1.0 - 1.5 p thick 
13a. Grains 29 - 32 p CYCLANTHACEAE (Asplundia alata) 

PALMAE (Cryosophila warscewiczii) 13b. Grains 33 - 35 p COMMELINACEAE 

3e. Sexine clavate 
. AMARYLLIDACEAE 

(Amaryllis belladonna) 3f. Sexine verrucate 
14a. hacen 100 - ue 

.. PALMAE (Scheelea zonensis) ‘ 14b. =~ aa 
ia BROMELIACEAE (Billbergiz porteana) g . Sexine 

15a. Bde se = ; ht thick; grains < 25 p 
1Sb. Exine 1.5 - 2.5 p thick; grains > 25 Pes sresaeetnneaistcsensil 

neta COMMELINACEAE 
— BROMELIACEAE, CYCLANTHACEAE 

PALMAE 



12 MONOLETE, DIPORATE, TRIPORATE 

MONOLETE 

oo po vi peo hosy waters GLEICHENIACEAE, POLYPODIACEAE 
* . POLYPODIACEAE 

Ib. Sclerine ornamented 

an gp adele MARATTIACEAE (Danaea nodosa) 
4 Berne cresent POLYPODIACEAE 

4b. Spores > 50 
3b. Verrucate 

bsen POLYPODIACEA it 

path SCHIZAEACEAE — elegans) 
6b. Perine present POLYPODIACEAE (Thelypteris serrata) 

DIPORATE 

la. Pores irregularly distributed 
2a. United on one face of eS slightly lalongate, 7 x 10 p; sexine verrucate; exine 

8 p thick; grains 63 - ACANTHACEAE 
(Trichanthera gigantea) 

2b. Circular, 3 - 5 » diamet te, granulate, baculate occasionally 

verrucate; exine 1.0 - 2.5 p thick; cas 28 - 66 GRAMINEAE 
Ib. seg opposite 

3a. Annulate 
4a. Pores ca. 7 » diamete RUBIACEAE (Coussarea curvigemmia) 
4b. Pores ca. 2.5- 60nd er APOCYNACEAE 

3b. Annulus absent; pores < | - sesh eter 
Sa, Sexine psilate, scabrate or granulate 

6a. Exine > 2 p thick 
ULMACEAE (Trema micrantha) 
URTICACEAE (Urera eggersid 6b. Exine < 2 p thick MORACEAE 5b. Sexine echinate or verrucate URTICACEAE 

YRIPORATE 

la. Pores annulate 
. Sexine rrcii-ns, e : exine 1.0 - 1.5 p thick; grains rhea nang em ical ea aa ig POC EAE uacadseatgnbctrdocia ntsc atte Te ey Deas nena 3a brochate 

Grains spheroidal 16 - 21 mv 
‘6a, DUE NONI ssi eo) SE) STERCULIACEAE (Byttneria aculeata) es yin cbobie 1 tage Trae? ae inhi ee ARACEAE (Anthurium) “aa pia? OH | Sn ee 9 

: 

ete Poses cette cy .. PROTEACEAE (Roupala monta 
6a. Pores > A m Fela swisi OIGINS > 30 pees. 

eae 
ved Pore < Letra ee 9 gg NE Hineeceibr sc irmerree LEG. Papilionoi 

a. Grains spheroidal 18 - 2 
cacao) 

Pistt ssohtn yc een daN escleaavenoucslisdesidbaciusespentsseeshes STERCULIACEAE (Theobroma c 7b. Grains suboblate 13 - 27x 16. PE ionicnilee ee RUBIACEAE 2c. ae RE Nyack 
rt ee emnnsennonne 

Rion Pe Som le deen eee 
RUBIACEAE 

8a. ieutiinewenislibds sis... face , Wr ular, form usual 
Bb, pe veri tnt 7 ually Sogn 2 2 aN paicandidaindal 

9a. Sexine psilate or gr 
10a. Amb nite eg 0 sa janie ets Fe neti rsraictenscnssenisveve URTICACEAE 

a. es 1.0 - i ei us ‘ is oi Fe AE healed asians ties iseacpenernedeiaiossnaiects GENTIANACEAE (Voyria) take sabe Be escent casecnencsererbntoseapcanpeovooseeess,,..... MORACEAE 
12a. so cic sell ee ths diameter... the pe tere tees aetervnnesaoanlsbesensnsdcicesbserveceves SAPINDACEAE (Paullinia) Amr Be OBIE, oroccccsscssercss.....,..... ULMACEAE (Celtis) “180. Grains "8- 201 

; 

# Pores 20 - 30 p “senate 
as 

9d. Sexine gemmate or verrucate 
(Tovomitopsis nicar aguensis) 14a. Pores lolongate: :g Vb. Pores circular: verrucae dignm oe GFiNS spheroidal 24 - 40 et BORAGINACEAE (Tournefortia) subprolate | 3. ae Sa — : ine "sProtate-spherotda 9e. Sexine reticulate ea cae niche ste sian URTICACEAE (Boehmeria cylindrica) 

QIGINS > 40 poo. 1Sb. Exine 1-3 p # thick; grains — ahaa OSS ee ~- nomwencen (Cordia spinescens) 



STEPHANOPORATE, PERIPORATE, FENESTRATE, DICOLPATE 13 

STEPHANOPORATE (4°5 PORATE) 

la. Annulate 
2a. Pores 3 as arrester: sexine reticulate; Seah 15 - 27 x 16- 33 p.. um UBIACEAE 

es8- 14, e; grains 30 - 38x 41-51 p...... TRIGONIACEAE (Trigonia floribunda) 
lb. Annulus pea 

3a. Sexine scabrate or granulate; exine 1.5 - 2.0 p thick 
4a. Grains 10- 11x 13-15 p MORACEAE (Maquira costaricana) 
4b. Grains 15 - 22 x 20- 25 ULMACEAE (Celtis) 

3b. Sexine pial na or x foveolate: exine 2.0 - 2.5 p thick 
es 3 dia a al 

elsonia brunelloides) 
5b. Pores 2 - 8 » diameter pesca 

PERIPORAT 

la. > = pores per grain 
32 - 150 pores 

oat pours echinate 
4a, Echinate-verrucate; echini oe pores 80 - 150; exine 

15 - 30 p thick; grains 100 - CONVOLVULACEAE (Ipomoea) 
4b. fchinate-bacu late; echini conkat thes 30 - 80; exine 2 - 14 p thick 

echini; grains 7 MALVACEAE 
3b. a ibe (pores 38 - 40 ost se 2.5 p diameter; grains 23 - 35 p)......... PHYTOLACCACEAE (Microtea debilis) 

2b. 20 - - pores 
. Sexine ba @; pores 20 - 32, 1.5 - 3.0 1 diameter, annulate; grains 15 - 28 p... AMARANTHACEA 

Sb. awe sina pores 20, on aspis (shield-shaped); grains Ca. 19 ph... MORACEAE (Dorstenia contrajerva) 
5c. Sexine reticulate, heterobrochate; pores 20, 3- 4 pdiameter; annul absent; 

edie ih 60 p POLYGONACEAE (Polygonum) 
lb, <20 — per gra 

6a. P us eae as furrows, irregular, on one face of grain, usually at 
"Veena extreme CYPERACEAE 

6b. Pores common type, usually circular 
7a. Pores annulate 

es protubera 
“9a. Pores having pereutan pores 5 - 7; grains slightly perforate, 38 - 50 p. RUBIACEAE 
9b. Operculum absent; es 4 - 6; grains always psilate, ca. 9x 110 w....... CACTACEAE (Rhipsalis cassytha) 

8b. Pores not as above 
10a. Sexine psilate; pores 4 - 8; grains 23 - 100 x 27 - 150 p 
10b. Sexine verrucate; pores 6; grains 44 - 55 p MALPIGHIACEAE 

7b. Annulus absent 
11a. Pores 8 - 30 p diamete 

12a. Sexine psilate; pated 16, 15 - 30 p diameter; grains 89 - 150 p............ ZINGIBERACEAE 
12b. Sexine scabrate; pores 5 - 6, ca. 9 p diameter; es oo GO fis 2 as BROMELIACEAE (Aechmea pubescens) 
12c. Sexine echinate-microbaculate; pores 5 - 10, 14 - 20 p diameter; 

grains 96 - 150 p CUCURBITACEAE (Cayaponia) 
11b. Pores < 8 p diameter 

3a. 8-1 r 
14a. Sexine granulate; pores 8 - 10; grains oblate, 16 x 27 - 32 w............. LORANTHACEAE 

(Phthirusa pyrifol 
14b. Sexine baculate; pores 14; grains spheroidal, 25 - 28 ph... CARYOPHYLLACEAE 

(Drymaria cordata) 
13b. < 8 pores 

15a. ai psilate 
16a. 6-7 aes grains spheroidal, 23 - MALPIGHIACEAE 
1éb. a 8 pores; grains oblate 20 - 38 p, rier verrucate LEG. Mimosoidea 

15b. Sexine erates pores 5; grains 24 - 27 p ALUSMATACEAESagtarta lancifolia) 
15c. Sexine reticulate; pores 4 - 6; grains 17 - 29 um ARACEAE (Anthurium 

FENESTRATE 

a. Sexine granulate to baculate; grains 16 - 24 p; 12 - 14 lacunae per grain; amb ate AMARANTHACEAE 
i. ie: echinate to ne ae 26 - 46 p; usually 16 - 28 lacunae per grai 

mb hex COMPOSITAE 

DICOLPATE 

la. — 23 - 26 x 12 - 23; exine 0.5 - 1.5 p thick DIOSCOREACEAE (Dioscorea) 
lb. Gr ~ ae x oll 31: apertures conspicuous, = oppor eon nf apices, 

eniines PONTEDERIACEAE 



14 TRICOLPATE 

TRICOLPATE 

la. Sexine psilate 
. Amb angular t mi-an 
eas ponruicte configuration LORANTHACEAE (Oryctanthus) 

3a. Polar view not as above VERBENACEAE (Petrea aspera) 

2b. Amb circular 
4a. Colpi displaying equatorial constriction - aaaeiepatosl bah: 

ropogon cornutus) 

4b. Colpi common type 
Sa. Grains > 45 p CEAE 

LOGANIACEAE (Spigelia) 
Sb. Grains < 45 p 

6a. Grains < 20 p 
7a. Exine 1 p thick SCROPHULARIACEAE 
7b. Exine 1.5 p thick OLACACEAE (Heisteria concinna) 

6b. Grains > 20 p GESNERIACEAE 
LOGANIACEAE (Strychnos) 
VIOLACEAE 

Ib. Sexine scabrate to — 
8a. Grains subobiat 

9a. Polar axis > “20 my LEG. Papilionoideae pois reflexa) 
RUBIACEAE (Hamelia paten. 

9b. Polar axis < 20 » VITACEAE (Rinorea squamat 
8b. Grains spheroidal to perprolate 

10a. Grains perprolate ACANTHACEAE 
10b. Grains ronkaggorce to prolate 

la. Grains < EUPHO CEAE (Omphalea diandra) 
RUBIACEAE (Diodia denudata) 

Nb. Grains > 30 p 

12a. Grains 31 - 55 p BIGNONIACEAE (Arrabidaea) 
GESNERIACEAE 
LOGANIACEAE 
(Strychnos darienensis) 

12b. Grains 56 - 93 p 
le. eer baculate eninge se: 

- Grains > 75 i; exine 3 - 8 thick CONVOLVULACEAE 
LEG. Papilionoideae 

136. Grains < 25 : exine | 10-25 pth (Dioclea wilsonii 

ae — cnecar here to spheroidol............. MENISPERMACEAE (Cissampelos) 
1d. Stadio Geren rd PNM scsi ee sans axeveancyhicocdcctiabserstensaiee: OXALIDACEAE (Averrhoa 
le. Sexine ig uVapksesnninsseneintedtint ssubeus sans csadiessandiiessrgvendees cco: OLACACEAE (Heisteria longipes) 

. Grains suboblate to oblate-spheroidal 
16a. Grains 160 - 200 pr eerie: 7 95 chess GS es ute VERBENACEAE 
= mae 19-50: we 1.5- 3.0 p thick (Stachytarpheta jamaicensis) 

a i = ed ide edairauig ies aie eis OLACACEAE Use ¢ costaricensis) : 50 : svibhereacoxddiwunsits tpineiink Gomtaleine eee. LEG. Papiliono 

ee $ suoprojate to prolate (Dioclea meee 

MS 40 = 63 po. ‘acest 18b. Grane 9 - - 32 NSSSECENAGUY DS Cents cevin OEche NN ES Shindcabubeouon sic LEG. Papilionoideae(Dioclea) 

- Eine <1 . me hae oh, HCH nn MMe RAFFLESIACEAE (Apodanthes caseariae) 
arybehnnicns vorekienneadseannsenta esabdtksoeonueiieseal mee! CHRYSOBALANACEAE 

If. Sexine echinate (Licania platypus) 
20a. Grains > 7§ po... aia TIPS wevssr ase cincavaderedtessediosesdlelnn ideal Leni ee CACTACEAE 
ee GINS < 75 w (Epiphyllum phyllanthus) 

a. Grains 6 oblate-spheroidal yd ce MERU RSTS rl ae eal ae 2b. Grains spheroidal to subprolate. 2 nnn ee 

Ig. Sexine reticulate RUBIACEAE (Coutarea hexandra) 
22a. Sexine homobrochat 

230. AMD ONQUIOL.. ccc wits aL uci amailgge ty Mii eae napa fe OLY a BOMBACACEAE (Pseudobombax 
236. AMb circular septenatum)* 

24a. —— 50 

Colpi covered by fine ; 250. Colpi common type. ne MeMorane, sometimes with margo BIGNONIA A, enemies RUBIACEAE ‘Paychotria chagrensis) 
27a. G — Ds Chan ag NYCTAGINACEAE (Neea amplifolia) 26b Spheroida eae Te Te eras : Jad Siertiamanis tinting, VERBENACEAE (Vitex cooper) 



Colpi very short, a 

BREVITRICOLPATE, SYNCOLPATE, PARAS YNCOLPATE, STEPHANOCOLPATE 15 

28a. a _ oa yh 
286. Grail 

29a. Colp! peu equatorial constriction 

mon type 29b. Colpi 
30a. te < 2p 

Grains > 20 p 30b. 
22b. Sexine heterobrochate 

3la. Amb angular 
31b. Amb circular 

33a. Grains > 50 p 
33b. Grains < 50 mv 

34a. Exine 1 p thick; grains 13 - 15 p 

34b. Exine > 2 p thick; grains 25 - 49 p 

la. Colpi having margo 
2a. Grains psilate 

BREVITRICOLPATE 

le aslong,7-12x3-6 ns — on interangular areas of 
grains; sexine pag grains oblate, 25 - 35 x 

SYNCOLPATE 

Oblate, 15 - 20 x 24 - 27 p; amb lobate 

3b. Prolate, 40 - 42 x 25 - 28 yw; amb circular 
2b. Grains baculate, oblate 65 - 68 x 68 - 

1b. Margo absent 
4a. Grains psilate to scabrate, ~~ aa 45 x 20-50 

la. Se 

4b. Grains baculate, spheroidal 18 - 

PARASYNCOLPATE (3-=COLPATE) 

Sexine Vor! lat i 3 4p thick 

2a. Grains 40 - “een apoe ie 52 

2b. Grains 49 x 51-63 p 

lb. Sexine reticulate; exine 1.0 - 1.5 p thick 

la. Colpi having margo; 4 - § aperatures 
2a. Grains prolate-spheroidal 22 - 24 y; sexine echinate; exine 2 p thick 

. Grains oblate 115 - 160 p; sexine psilate; exine 3 p thick 
lb. Margo absent; 4 - 12 aperatures 

3a. Sexine ne psilate or scabrate 

4b. 20 - 24 colpoid grooves, almost schon poles;subprolate, 19- 25x 17- 18 pu... 

3b. Sexine ae 
Sa. Grains oblate-spheroidal, 83 - 89 x 76 - 109 p; exine 7 - 8 p thick; always 6 colpi.. 

5b. Grains so to subprolate 
6a. Colpi 4 

7a. ure spheroidal, 53 - 58 p 
7b. Grains subprolate, 39 - 42 x 30 - 40 p 

6b. Col 

STEPHANOCOLPATE 

3c. Sexine rugulate:; colpi § - 6; grains spheroidal 44 - 52 p 
3d. Sexine echinate; colpi 4 - 6; grains spheroidal 48 - 52 pL. 
3e. Sexine reticulate 

BIGNONIACEAE 

LECYTHIDACEAE (Gustavia foster) 

MENISPERMACEAE 

BOMBACACEAE (Bombacopsis) 

BIGNONIACEAE 

inane rr aparaai (Odontocarya 
es) tamno 

chot 
SCROPHULARIACEAE 

BOMBACACEAE 

LORANTHACEAE 
(Struthanthus orbicul 
VIOLACEAE (Hybanthus prunifolius) 
LEG. Papilionoideae 
(Canavalia dictyota) 

LOGANIACEAE (Strychnos) 
MENISPERMACEAE 
(Cissampelos pareira) 

MENYANTHACEAE 
(Nymphoides indica) 
LEG. Papilionoideae 
Cy 
LEG. Papilionoideae 
(Crotalaria cajanifolia) 

CAPPARACEAE (Capparis frondosa) 
APOCYNACEAE (Thevetia ahouad) 

LEG. Papilionoideae (Clitoria) 
ARACEAE (Spathiphyllum ) 

CONVOLVULACEAE 
(Merremia umbellata) 

RUBIACEAE (Cephaeits ipecacuanha) 
NYCTAGINA 

SOLANACEAE (Browallia americana) 
BIGNONIACEAE (Cydista heterophylla) 



TSR on er eee em OLPATE, EXTRAPORATE, DICOLPORATE, TRICOLPORATE 

anarc ila 

7a. Lophoreticulate; colpi 6 - 12 having large op 
7b. Reticulum common type; colpi 4 - 8, opercula absent 

8a. Grains > 60 p. 
8b. <p 

9a. Colpi 4-5 
9b. Colpi 6 

PERICOLPATE 

la. < 10 colpi per 
2a. 5 - 6 colpi; grains 93 - 178 p, ests edie ecgtalid hence <ip 
me. 8 colpi; grains 55 - 65 p, densely | t la 15x lp 

me» Oren ee 
Grains 78 - 105 rv 
“4a. 12 colpi; sexine psilate or baculate 

4b. 15 - 18 colt: sexine shag te-baculate. 
36, Grains 23 - 33 pw; 15 - 20 colp 

HETEROCOLPATE 

1a. 20 - 21 pseudocolpi, alternating with 3 - 4 colpori 

Ib. 3 pseudocolpi, a Iternating with 3 colpori 
2a. Grains oblate-spheroidal to rien pores circular to lolongate, 

conspicuous; grains a trongly hexalobulate, a8 - est 
2b. Grains prolate-spheroidal to aronciote pores freque onspic 

ue to presence of persistent equatorial constriction, sAldsiohy aoe 
grains normally circular to semiangular ,10 - 34 

rETEROSYNCOLPATE 

3 colpori, alternating with 3 Pseudocolpi, colpori usually united at apices; grains 12- 25x 13 - 20 p, psilate or verrucate TOPO Pe vers ererreecreeLeeeecereeeEDeeeeecoces 

] ETEROPARASYNCOLPATE 
3 colpori, alternating with 3 Pseudocolpi, — usually united at apices, forming small triangular area, grains 19 - 21 x 13 - 4p eC Oe TOOL ODE OCe dene DeOneeEsereceEDeDS. 

EXTRAPORATE 
Pores free and appearing as colpi, forming rows; sexine verrucate 

la. Exine 7 p thick, retic: late J t 
a i. bene nd ver 'e; pro late '0 perprolate, 62 - tes 68 p. 

la. Sexine Dsilate 
2a. tis Termin 

3a, Exine < 1p a 

lolongate Sa. Pores uni es seta unting a = forming continuous ring (onorate) 

ee Sees 
we PRP SSUSAS ONO Seed begins) . PROVES SOO he Canes 

ON eer eeeeseeniees 

Fe eeerenne . 

Tene en tenes 

se eeee 

whens 

trees 

CUPP ee ee ere ee rens 

PASSIFLORACEAE (Passiflora) 

BIGNONIACEAE 

RUBIACEAE (Psychotria emetica) 
LABIATAE 

CACTACEAE (Epiphyllum) 
CONVOLVULACEAE 
(Maripa panamensis) 

PHYTOLACCACEAE 
PORTULACACEAE (Portulaca oleracea) 
CONVOLVULACEAE (Aniseia 
martinicensis) 

ACANTHACEAE 
(Hygrophila guianensis) 

COMBRETACEAE 

MELASTOMATACEAE 

MELASTOMATACEAE 

MELASTOMATACEAE (Miconia 
hondurensis) 

MALPIGHIACEAE 
(Tetrapteris macrocarpa) 

ACANTHACEAE (Justicia gracilflora) 
SAPOTACEAE (Pouteria stipitata) 

BEGONIACEAE (Begonia) 

MELIACEAE (Guarea grandifolia) 

SAPOTACEAE 

APOCYNACEAE 
LOGANIACEAE (Strychnos 
brachistantha) 



7a. Oblate to oblate-spheroidal 

b. Colpi si es 
7b. ire ca to prolate-spheroidal 

2b. Amb circular 
Ex 

10b. Pores circular 

9b. Exine 1 - 6 p thick 
lla. Grains < 25 hh 

12a. Pores lolongate 

12b. Pores lalongate 
13a. Pores displaying *H* form 
13b, Pores not as above 

14a. Pores _ forming continuous ring ( @onorate)_ 
ree ee «| 

15b. Colpi not as above 
14b. Pores not as above 

16a. Colpi displaying equatorial constriction 

16b. Colpi normal type 

11b. Grains > 25 p 
17a. a 

. Grains oblate-suboblate 
ioe. Grains spheroidal-subprolate 

17b. Pores lalongate or lolongate 
19a. Lolongate 

19b. Lalongate 
20a. Pores forming continuous ring (zonorate) 
20b. Pores not as above 

21a. Colpi displaying equatorial constriction 

21b. Colpi common type 
22a. Polar axis > 42 p 

22b. Polar axis < 42 p 

lb. Sexine scabrate 

nag Sein cspaving equatorial constriction 

26a. ici annulate 

26b. Annulus 
27a. ee peroblate-st iboblat 
27b. Grains prolate-si 

2Ab. Pores lalongate 

24c. Pores nota 
28a. Colpi pester equatorial constriction 

29b. Colpi not as above 
30a. eee 
30b. Exine 2 p thi 

le. arg granula 
31a. age ubprolate prolate 

20 > 3p 
32b. baci < 30 Le 

33a. Pores lalongate 
Opercula present 

34b. Opercula absent 
33b. Pores lolongate or circular 

TRICOLPORATE 17 

RHAMNACEAE 
HIPPOCRATEACEAE 

HNACEAE 

BEGONIACEAE (Begonia) 
COCHLOSPERMACEA\ 
(Cochlospermum ovitifolium) 

LEG. Papilionoideae 
PHYTOLACCACEAE (Phytolacca 
rivinoides 

ELAEOCARPACEAE (Sloanea) 

RUBIACEAE (Cosmibuena skinnerd 

inti Ap raees pellucida) 
EUPHORBIA pha) 
SC ROPHULARIACEAE 

MELIACEAE (Guarea grandifolia) 
LEG. seeen cag 
LE 
FLACOUT TACT EAE (Casearta) 

APOCYNACEAE 
LEG. Caesalpinicideae 
LEG. Papilionoideae 

SOLANACEAE 

MARCGRAVIACEAE (Souroubea 
sympetala) 

APOYNACEAE 
EBENACEAE (Diospyros artanthifolia) 
UMBELLIFERAE(Spananthe iculata) 

YNACEAE, BURSERACEAE 

SAPINDACEAE 

EUPHORBIACEAE 

LECYTHIDACEAE 

EG. Mimosoidece (Entada 
monostachya) 

aercae 
LYTHRA 
WnceAE ie tiliifolia) 
BORAGINACEAE 

LECYTHIDACEAE 
BIXACEAE (Bixa orellana) 

GUTTIFERAE, LYTHRACEAE 
CAPPARACEAE (Capparis fron 
CHRYSOBALANACEAE (Hirtella) 
LEG. Papilionoideae 

BURSERACEAE, UMBELLIFERAE 

THEOPHRASTACEAE 
(Jacquinia macroc 
MELIACEAE (Trichilia pleeana) 
LEG. Caesalpinicideae 



18 TRICOLPORATE 

3)b. Grains oblote-epheroidal to spheroidal 
35a. Pores 
35b. Pores pmlc or circular 

circular 
380. Cc olpi eeien equatorial constriction 

38b. Colpi norma 

36b. Exine < 2.5 p thick 
39a. Amb angular 

395. Amb circular 
40a. Pores circular 

41a. Grains < 20 » 
4b. Grains 20 - 45 

42a. Colpi displaying equatorial constriction 
42b. C normal type 

43d. 
le. Sexine verrucate 

. Grains < 20 p. 
44d, Grains 23 - 70 p 

45a. Amb oe A viscin threads present 
456. Amb circular; viscin threads absent 

46a. Grains suboblat 

ains spheroidal to prolate 
47a. Colpi displaying equatorial constriction 

47b. Colpi normal type 

If. Sexine echinat 
48a. Echini < | iy hyped colpi having margo 
48b. Echini e long; margo absent 

1g. Sexine ruguiat 
49a . Exine 3 - if p# thick; pores forming continuous ring ¢ te) 
49b. Exine < 2.5 y thick: pores not as above 

50a. Amb anguloar............. 

. Amb circular 
Sla. Grains prolate-spheroidal 

Oe eee e ore eneueneeeeenesseni tastes 

51b. Grains oblate-spheroidal 
5 xine 1.0- 1.5 p thick; colpi di eae Parner ree 

52b. Exine 2 p thick: colpi normal type...... 
1h. Sexine striate 

SUUCCHENSHOV OSE Coder eSKEeENERDSEbESbees 536. Pores circ 
53a. Pores cea abe grains > 40 p. 

ular; grains eg 
Sda. Exine 1p thick: grains 14-18 pooiccccssssssssoecccc.. gra ~ 10 
S4b. bane 15- 2.0 p thick: grains 23 - 25 p pees TTT eee eee es li, Sexine foveoiat 

SSa. Grains spheroidot colpi 9 i a 
eet tint tT lati it i tte Prey rir Grains subprolate; margo a Pee eee seer eeee SEMMIPUSEDHA ED HON ES SENEEENE bE Ora beRRReOsKoeeaS 

S5Sb. 
|). Sexine reticulate 

Sda, 

so. ae annuli pee colpi with 3 projections: a < 55 oe 
Pre nr : Colpi displ 

60b. Grains 20 - 28 p: colpi not as above 
Pores lalongate, Circular or rectangular ‘ Brochi i fesembling pe: perforate type: pores rectangular 

Steen ereneneees SNSRO COPS ENCES NNSE RD iedS beenekekucecions¥ 

Sheen eenee 
POPP berenescreees Tr eeeROONS SCOR ene whine tba Toh ee eee eereeaes 

TPO e tere ee ree ee ee teaes 

FOR POee Nes eeeeeeseesissons 

LEG. Caesalpinicideae 
ACANTHACEAE , RUBIACEAE 
VERBENACEAE (Lantana camara) 

TILIACEAE 

POLYGONACEAE 
EUPHORBIACEAE 
LEG. Caesalpinicideae 

FLACOURTIACEAE 
(Casearia commersoniana) 

RUBIACEAE (Uncaria tomentosa) 

LEG. Hemcaneinc 
LEG. Mimosoideae (Adenopodia 
polystachya) 

STERCULIACEAE (Melochia lupulina) 
LEG. Papilionoideae 

SIMAROUBACEAE (Simarouba amara) 

ONAGRACEAE (Ludwigia) 

HRYSOBALANACEAE 
= irtella triandra) 

LEG. Caesalpinicideae 
(Prioria copaifera) 
GUTTIFERAE (Marila laxiflora) 
LEG. Papilionoideae (Desmodium) 

otscniatoig ss (Cordia) 
COMPOSITAE 

SOLANACEAE (Cestrum nocturmum) 

CHRYSOBALANACEAE 
(Licania hypoleuca) 

LEG.Caesalpinioideae (Cassia 
obtusifolia)*” 

. DILLENIACEAE 
.. RUBIACEAE (Hoffmannia woodsonii 

ANACARDIACEAE (Spondias) 

. SIMAROUBACEAE (Picramnia latifolia) 

. CUCURBITACEAE 

.. VOCHYSIACEAE (Vochysia_ferruginea) 
. GUTTIFERAE (Tovomita stylosa) 

. BOMBACACEAE 
.. ACANTHACEAE (Justicia pectoralis) 

SCROPHULARIACEAE 
(Bacopa salzmannii) 
CONNARACEAE 
(Connarus turczaninowit) 

APOCYNACEAE 
(Catharanthus roseus) 

BIGNONIACEAE 
(Xylophragma seemannianum) 



65a. Margo present 
65b. Margo absent 

TRICOLPORATE 19 

LEG. Caesalpinicideae 
LEG. Papilioncideae 
CUCURBITACEAE 

63b. Grains < 50 
66a. Colpi displaying equatorial constriction ELAEOCARPACEAE 

(Muntingia calabur 
DILLENIACEAE 

66b. Colpi normal type 
67a. Grains oblate to oblate-spheroidal CUCURBITACEAE 

EUPHORBIACEAE 

67b. Grains spheroidal to prolate 
68a. Amb angular 

68b. Amb circular 
69a. Grains 30 - 50 » 

69b. Grains < 30 p 

aay ip lalongate 
ia. Am b angular 

esa Amb circu lar 

ye eee | pln + 

71a. Exine > 3 p thick 
72a. Colpi ri pl yi 

! 

72b. Colpi not as above 
73a. Grains > 35 p 

IGHIAC EAE 
RUBIACEAE, STERCULIACEAE 

STAPHYLEACEAE (Turpinia 
occidentalis) 

CUCURBITACEAE 
EUPHORBIACEAE 
LEG. Papilionoideae 

SIMAROUBACEAE (Quassia amara) 
TILIACEAE 
CONNARACEAE 
EUPHORBIACEAE 
LEG. Papilionoideae 
RUBIACEAE 

MELIACEAE (Trichilia tuberculata) 

often with margo. sa ipa 

736. Grains < 35 p 

71b. Exine < 3 p thick 
74a. Grains > 30 p 

74b. Grains < 30 p 

EUPHO CEAE 
spblcerimetyt E 
HUMIRIACEAE (Vantanea occidentalis) 
LEG. Papilionoideae 
RUBIACEAE 

ANACARDIACEAE 
ERYTHROXYLACEAE (Erythroxylum) 
EUPHORBIACEAE 
FLACOURTIACEAE 
LEG. Papilionoideae 
RUBIACEAE 
ANACARDIACEAE, ARALIACEAE 
BURSERACEAE — tenuifolium) 
SOLANACEAE (Capsicum annuum) 

ANACARDIACEAE 
ARALIACEAE, CARICACEAE 
myo a EUPHORBIACEAE 

URTIACEAE, GUTTIFERAE 
LEG. ia eae 
POLYGONACEAE, RUBIACEAE 
STERCULIACEAE, VITACEAE 

EUPHORBIACEAE, LACISTEMATACEAE 
LEG. Papilionoideae, MALPIGHIACEAE 

GRAVIACEAE, MYRSINACEAE 

STERCULIACEAE, THEACEAE 
5éb. Heterobrochate 

75a. Amb angular BOMBACACEAE 
756. Amb circula 

. Pores circular 
= ape Sp thick 

omg a long: grains oblate-spheroidal < 40 p; brochi rs aaa RUBIACEAE 
short; grains spheroidal > 40 yt; brochi scrobiculate.............. BOMBACACEAE (Quararibea) 

LEG. Papilionoideae 
iu 

80a, Exine 1.5 p thick GUTTIFERAE (Vismia baccifera) 
80b. Exine 2.0 - 2.5 1 thick HIPPOCRATEACEAE (Prionostemma 

as pe: 
LEG. Caesalpinicideae 



20 TRICOLPORATE, PARASYNCOLPORATE, STEPHANOCOLPORATE 

76b. Pores lalongate or lolongate 
81a. Exine > 4 p thick 
81b. Exine 1 - 3p thick 

. Grai ns <20p 

&2b. Grains > 20 p 
83a, Brochi loners striate in form 

. Brochi not as above 
84a. Grains spheroidal 

84b, Grains subprolate to prolate 

BREVITRICOLPORATE 

yest neil hasnt dbo - decile 4p. lway int gular areas of grains; 

almost 2/3 | ip grai blate to spheroidal, 
35 - 3S - 78 x 48 - 88 p.. 

SYNCOLPORATE 

la. Pores united, forming a continuous equatorial ring (zonorate) 
Ib. Pores not as above 

nadia ' Taga oy pee 

. cninare , 36 x 43 - 46 p 
3b. Sexine psilate } 

4a, a displaying continuous projections, appearing as striae 
above 

Sa. Pores lalongate; grains 30 - 39 x 22 - 23 vy 
Sb. Pores circular; grains 47 - 60 x 40 - 45 p 

3c. Sexine 
6a. Pores lolongate... 

6b. Pores 
7a. oun’ eS 29x 21p cee ee neee 

b. Grains oblate to suboblate, 12 - 43 x 23 - 
xd, duds granulate bipg 

TURNERACEAE (Turnera panamensis) 

SAXIFRAGACEAE 
¢ rangea peruvia 

BURSERACEAE (Bursera simaruba) 

DILLENIACEAE (Doliocarpus dentatus) 
EUPHORBIACEAE 
LEG. Caesalpinicideae 
ACANTHACEAE (Teliostachya 
alopecuroidea 
ANACARDIACEAE 
(Astronium graveolens) 
EUPH 
RUTACEAE, TILIACEAE 

BOMBACACEAE 

SOLANACEAE 

MYRTACEAE 

BORAGINACEAE (Cordia bicolor) 

LYTHRACEAE (Cuphea carthagenensis) 

GUTTIFERAE (Rheedia) 

SAPINDACEAE 

LEG. Mimosoideae (Entada 
monostachya) 

LORANTHACEAE (Phoradendron 
quadrangulare 
SAPINDACEAE (Cupania) 

8a. Oblate-spheroidal; margo absent centnraoh eon tenet one ACANTHACEAE 8b. Subprolate; colpi having PRM coh ccssctssstertsorenn: LEG. on ee 

RIE AMI occa scnersceresesonssescces..., te ¢ roid ~~ 
W. Sesite telicuate o hg ne LEG. ¢ papain ae 

NIM RAIN css capsnssaarsccecossssascsess.,, $e pam Kongo et binge 2 CANT 
LEG. Caesalpinioideae(Caesalpinia 
pulcherrima) ) 
LEG. Papilionoideae (Aeschynomene 

fe eokronar (3=COLPORATE) 
3 apertures; sexine t t raga bie granulate; exine 1.0- 1.5 p thick: sl oe formed 

vv uDpoblate, 12- 7 x 18 - PECEFa bUMREKAAD CRRA bAaueaum eee MYRTACEAE 

STEPHANOCOLPORATE 
la. Grains 4 - 6 colporate 

Sexine psilate 
3a. 4-colporate 

4a. Pye: circular 
- Annulus present: grains su Sb Annes, ; tthe ee eee F 

ob grains oblate to Msrvababerstaeonsvaneeonrsnreseens LACOURTIACEAE 4b.Pores Prolate-spheroidal.......... MELIACEAE 
6a. Pores protruding grains > 30 p, Seat eeereretecees ares 

ws 

wee THES TAN ES Seer ene cine Stee ene e sere eaee 

= ST 
5 et. 

os) 

PO oc a re 9 



STEPHANOCOLPORATE, PERICOLPORATE 

6b. Pores not as above; grai : ns < 30 p 
7a. Amb circular; pores forming continuous ring; grains spheroidal... 

76. Amb angular; pores and grains not as above 

6 colporate 30. S= 
2b. Sexine scabrate 

8a, Pores lolongate: grains > 50 p; exine > 3 y thick 
8b. Peer lalongate; one < 30 p: exine < 2 p thick 

. Amb circula 

9b. Amb not as above 

10b. Grains prolat 
2c. Sexine verrucate; grains suboblate 50 - 90 p; pores circular 
2d. Sexine echinate; grains spheroidal to He Be aber 15 - 40 p; pores 

lalongate 

eee eeeeeeTOeeeer rere terete erie re rs 

2e. Sexine reticulate 
lla. Heterobrochate; grains 6-colporate; pores operculate 

11b, Homobrochate; grains 4-5 colporate; pores not as above 
12a. Pores annulate; grains oblate-spheroidal 

ag ge not as above: grains spheroidal to prolate 
Pores circular 

ei nigh: icles 
a. Gra 

14b. Grains < 30 p 

lb. Grains 8 - 17 colporate 
15a. Sexine psilate 

16a. 8, io Sy eon pores forming oe ring @onorate) 
16b.14, 17-colporate; pores not as a 

15b, — granulate 

PERICOLPORATE 

6 -8 apertu s psilate, scabrate, foveolate or verrucate; pores 6 - 10 p diameter; 
exine 2 - ante grains 26-814 

SOLANACEAE (Physalis angulata) 

HIPPOCRATEACEAE 
nthodon panamense) 

MELIACEAE (Cedrela odorata) 

ACANTHACEAE (Mendoncia gracilis) 

EUPHORBIACEAE (Acalypha) 
RUBIACEAE (Borreria) 

MYRTACEAE 
CAPPARACEAE (Capparis frondosa) 
ONAGRACEAE (Ludwigia) 

COMPOSITAE 

PASSIFLORACEAE 
(Passiflora auriculata) 

BOMBACACEAE 
(Ochroma pyramidale) 

MALPIGHIACEAE (Spachea 
membranacea 
RUBIACEAE (Bertiera guianensis) 

RUTACEAE (Citrus) 
STERCULIACEAE 
(Waltheria glome 
Simpl egy cpio procera) 

NACEAE (Ardisia fendleri) 

RUBIACEAE 

POLYGALACEAE 
LENTIBULARIACEAE (Utricularia) 
RUBIACEAE (Borreria) 

MALPIGHIACEAE 



CRYPTOGAMAE—LYCOPODOPHYTA 

LYCOPODIACEAE 

dius or extending almost to equator; heteropolar-radially symmetric; sclerine fossulate; laesura 2/3 length of the ra 
paren 1. a 4 thick at radial oir and 3.5 p thick at inter-radial areas; amb subangular-convex; spores 28 - 35 » (equatorial 
dimension); perine absent. (1 genus, 2 species; additional reference: 106). 

Key to genera and species: 

la. Spores 28 - 29 1 (equatorial dimension) ; laesura 2/3 length of the radius Lycopodium cernuum 
1b. Spores 3] - 35 p ; laesura extending almost to equator Lycopodium dichotomum 

tum cernuum 
Sclerine 1.5 p thick at radial wer to 3.5 p thick at t Inter-radial areas; fossulae small and irregularly distributed; laesura 2/3 of the 
radius, ca. 12x 1p; margo3-4 
BCI, Schmaizel 67, MO; plate 1: “ 

Lycopodium dichotomum Jacq 
Sclerine | p thick at radial ee to 2 p thick at inter-radial areas; fossulae conspicuous 2 - 2.5 » wide; laesura extending almost to 
equator, irregular, very narrow; margo, if present, inconspicuous; spores 31 - 35 p (equatorial dimension). 
BCI, Croat 12408, MO; plate 1:2. 

SELAGINELLACEAE 

Spores trilete; ipa apa of sbiaan sclerine echinulate, baculate; < 1 to 2 p thick: regularly thickened; sexine 
= ts conspicuous; laesura earing narrow 2/3 length of the radius, always s showing distinct “Y" split marks at their ends; 

subonguor-corwex to sarrsset circular; spores 30 - 42 4 including ornamentation (equatorial dimension); perine absent. (1 pa 5 species; additional reference: 106). 

Key to genera and species: 

la. Sclerine echinulate 
echinulate; spores > 35 B (including ornamentation 

3a. 35-38 pw: sclerine 1.5-2 w thick: spinule 5 - 6 phigh x 2-3 Addie pido eta Selaginella horizontalis <. ae heer } nck P-alepa S-S phigh x 1-3 wide Selaginella flagellata 2b. Slightly ec aah died Ce ee rthritica 1b. Sclerine baculate 
ae 4a. Scierine < 1 y thick (with 7 - 40 p (including “ Piscean A margo absent, or if present none JOU Selaginella exaltata 

ornamentation); margo present, CONSPICUOUS... Selaginella haematodes 
Selaginella arthritica Alst 
Sclerine echinulate; 1.0- 1.5 # thick (without ornamenta 

narrow, 2/3 of the ay amb subangular- 
1:3. 

ation); spinulae 3 - 4p high x 1 p wide, rounded at apex; irregularly spaced: 
BCI, Schmatel 92, MO: plate ty. 

convex to circular; spores 32 - 34 Bh (equatorial dimensio 

ict ge exaltata (Kunze) Spring 
ne phil rors lead " thick Cedthout ornamentation); baculum irregular, resembling clavate type; amb circular; spores 37 - 40» 

PAN, Correa 254, MO; plate 1:4, 

Selaginella flagellata Spri 
Sclerine echinulate; } st thick ck (without 

. 2/3 of ation): spinulae 1.5 - § nigh x 1 - 3 wide, rounded at apex: densely aggregated: 
BCI, Croat 9539, MO: ae i — * Spores 38 - 42 1 (equatorial dimension). 

reap oper (Kunze) Spring. in Mert 
yg areas; parte netsh extending o : she es seme 25 nhigh x 2» wide; densely aggregated: etn dimension) x 21 B Gols die mension), Quator; margo present: amb subangular-convex; spores 30 p (equat BCI, Schmatel 91, MO 6 

Seiginella te (Pres|.) Spring. 

loesura | we wide, extending to equator: ma meee dele sharp, 5- 6 w high x 2 - 3 p wide; de 3p nsely aggregated : (equat , "gO present i 35 - 38h 
: rene ae x 25 te (Polar dimension). wide; amb subangular-convex to circular; spores 



CRYPTOGAMAE—PTEROPHYTA! 

CYATHEACEAE 

tare trilete; heteropolar-radially teens sclerine scabrate, granulate, fossulate, perforate; poy ide 1 - 5 p thick regularly 
kened; | or extending 2/3 of the radius; commisure bordered by broad margo, 2 - 

wi subangular-convex to subangular-c oncave: spores 32 - 60 p (eq ae dimension) x 28 - py Lt (polar dimension); perine 
sometimes present, often susceptible to damage by acetolysis. (4 genera, 5 spec: 

Key to genera and species: 

la. ou 3-5 thick; perine present 
a. 58 - 60 x 35 p polar dimension, aloes aerate laesura extending to equator... Nephelea cus 
on 38 - 44 x 3p polar dimension , perine inulate; laesura 2/3 length of the radius. Trichopteris ie OO 

lb. Sclerine 1-2 thick: perine absent 
<35 yp is peraaede dimension Trichopteris trichiata* 

3b. > 35 p equat 
4a. Laesura Ge 2/3 | lent of the radius; amb subangular- Cnemidaria petiolata* 
4b. Laesura 2 - 3 p wide, reaching equator; amb subangular- Metaxya rostrata 

midaria petiolata (Hook.) Cople. (Cyathea petiolata R. Tryon) 
Scletine 1.5 - - 2. fe) 4 thick; scabrate to arbor — < a 8. p high: laesura 2/3 length of radius x 1 p wide, sinuous; margo 3 p 
wide; der g A p (equatorial dimension) x 33 » (polar dimension); perine absent. 
BCI, Schmalzel ‘15, MO; “plate 1:8. 

Metaxya rostrata (H. & B. ex. Willd.) Pres! 
Sclerine ] p thick; a to perforate; bier very short; laesura reaching equator 2 - 3 p wide, irregular: margo 3- 4» wide, 

tly scabrate; amb s see spores 39 p (equatorial dimension) x 28 » (polar dimension); perine absent 
BCI, Schmaizel 801, MO; plat el 

Nephelea cuspidata (Kunze) R. Tryon (Alsophila cuspidata (Kunze) Conant) 
Sclerine 4 - 5 p thick; psilate to scabrate; laesura ton — narrow; margo 3 p wide; amb Sn spores 58 
- 60 p (equatorial dimension) x 35 p (polar dimension 1e s, scabrate to rugulate; 7 p wid 
BCI, Croat 6529, MO; plate 2:10 

richopteris microdonta (Desv.) R. Tryon (Cyathea microdonta (Desv. ok 
aie 3 p thick; ey granulate; laesura 2/3 of radius, narrow; margo wide; ayy granulate; amb subangular- 
concave; spores 38 - ) x 36 p (polar dimension); sete noneulibe. thic 
BCI, Schmatzel 1175, ine ee i 

Trichopteris trichiata (Max.) R. Tryon (Cyathea trichiata (Max)Domin) 
Sclerine; 2 p» thick; fossulate; laesura reaching equator, narrow; margo granulate; amb subangular-convex; spores 32 p 
(equatorial dimension); perine absent. 
BCI, Croat 9524, MO; plate 2:12. 

GLEICHENIACEAE 

res monolete; heteropolar-bilateral; senate psilate; laesura curved, 2/3 length of spore; narrow; acute apex; commissure 
bordered by broad margo, 2 - 3 p thick; amb elliptical (polar face) concave-convex (equatorial face); spores 45 - 50 yp 
(equatorial dimension) x 20 - 27 » (polar dimensio n): perine absent (2 genera, 2 species; additional reference: 107). 

Key to genera and species: 

la lar dimension); laesura 22 - 24 oe oe Be de aageacpenatonts Dicranopteris flexuosa 
Ib. pr . rreyshiobay dimension) x 27 ph pave Gleichenia bifida * 

ranopteris flexuosa (Schrad.) Und. 
sence 1.5 - 2.0 p thick; laesura 22 - 24 plongx 1p go 20 »p wide; acute on apex; spores 45 (equatorial long dimension) x 
23 (equatorial short dimension) x 20 p (polar dimension). 
PAN, Schmaizel 1018, MO; plate 2:13. 

Gleichenia bifida (Willd. ) Spreng. (Sticherus bifidus (Willd.)Ching) 
Sclerine 2 p thick; laesura 28 p long x 2 - 3p wide; margo 2.5 - 3.0 p wide; spores 50 4 (equatorial) x 27 p (polar ). 
PAN, Tyson et al. 2406, MO; plate 2:1 

AYMENOPHYLLACEAE 

Spores trilete; heteropolar radially-symmetric; sclerine psilate, ais verrucate, foveolate, 1.0 - 1.5 » thick; laesura reaching 
equator, narrow, irregular; commisure often bordered by margo; amb subangular-biconvex to circular; spores 22 - 75 p: perine 
thick, occasionally absent (susceptible to damage by idles Species not readily distinguishable. (2 genera, 9 species ). 

lasterisk denotes synonym given in Croat (1978), bracketed name denotes senior synonym 



24. HYMENOPHYLLACEAE, MARATTIACEAE 

Key to genera and species: 

la, > 40 p (equatorial dimension) 
20. 42-48 p 

Psilot Trichomanes punctatum f e 

3b. i oat 1 p thick; amb circular oes krausii - 
4b.Sclerine 1.0 - 1.5 p thick; amb subangular biconvex richomanes polypodioides ‘e io” 

2b. 75 Bienen tes brevifrons / fp 

sag pon gh veto esata Trichomanes ekmanii 
5b. Foveolate Trichomanes diversifrons 
5c. Verrucate 

6a, 22 p; sclerine | p thick Trichomanes godmanii 
. 25 - 26 p: sclerine <1 p TF chamenes se kapplerianum 

5d. Granulate. Trichomanes pinnatum 

Hymenophyllum brevifrons Kunz L 
Scheme psilate, | p a laesura adenine to aoauirl x < 1 p wide sinuous; amb subangular, convex; spores 75 p (equatorial ie 
dimension); perine undulating, narrow, eee Stee 
PAN, Conea Oder 183, MO; plate 2 

Trichomanes ete (Bory) M 

ennreac 

BCI, Croat 8 ina MO. no ae 

anes ekmanii Wessels-Boer 
pid psilate, | p thick; laesura extending to equator, narrow, irregular; commisure bordered by densely granules; amb subangular neat to circular; spores 29 (equatorial dimension) x 24 ht (polar dimension); perine scabrate to 
undulati ating. 
BCI, Croat i6SI0A, MO; plate 2:16. 

Trichomanes godmanii Hook. in Baker 
Sclerine verrucate, 1 p thick: laesura extendi 
(equatorial dimension) ; ge thick, baculate 
MEX, Mickel 5848, NY; piate 

ng to equator; narrow: margo apparently 1 pt wide; amb circular; spores 22 

Trichomanes kapplerianum Sturm in Mart. 
Sclerine gaat < 1p thick; laesura extending “a ee niet narrow; margo inconspicuous; amb circular; spores 25 - 26 4 (equatorial dimension); perine, if present, inconspicu 
CR, hliclol Soa, NY; no plate. 

nes krausii Hook. & G 
Sclerine ¢ granulate, <1» thick; eta inconspicuous, apparently extending to equator; amb circular irregular; spores 48 - 52 1 (equatorial dimension) ; perine absent. 
PAN, Correa & Dressler 631, MO; ba aa 

Trichomanes pinnatum He 
Sclerine grbvante <lp thick: laesura extending to equator; narrow: sometimes showing complete "Y" split mark; amb circular, res 3] papa ane perine absent, BCI, Croat Pods MO; plate 2: 

Trichomanes polypodioid. 
avons ah verucate, 1 0 ~ 1.5 p thick; laesura extending to equator; amb subangular-convex; spores 42 - 44 » (eaves 

PAN, Dressler 3251, MO; plate 2:19. 

Tricho: atum Poir. subsp. sphe phenoides (Kunze) We: Sclerine psilate, 1 ph thick; etapa extending to i: 
Boer 

‘© equator; narrow: ular, tending to be 
Circular; spores 43 - 46 is Gequatoric! chreniieny, spores irregular; margo absent; amb irreg' 
BCI, Croat 7808, MO; plate 2:20. 

MARATTIACEAR 
©; heteropolar- 

Spores monoiete 
by thin margo; spinulae smog Mowe son nog a 2/3 length of spore, elliptical-acute; ed deg esti 

To elliptical face (equatorial dimension ) x 33 - 34 2 (Polar dimension): perine cies t. peponiiale face wid at convex-planar (polar 

Danaea nodosa (L.) J. Sm. 
Sclerine 2, nt 

9» usrt 
F oe 

p ial di i # wide, apex acute; margo 1 thick; spinulae 2.0 - 2.5 phigh . BC Croat 98, MO: para eg i ate atr n). wads 



OPHIOGLOSSACEAE, PARKERIACEAE, POLYPODIACEAE 25 

OPHIOGLOSSACBAE 

Spores trilete; sey capa coring symmetric; sclerine psilate; laesura 1/2 of the radius, showing complete "Y" split mark; 
commisure bordered by conspic margo; amb circular; spores 53 - 57 4 (equatorial dimension); perine present; irregular, 

baculate-perforate. a pedal pie species; additional reference: 106). 

Ophioglossum reticulatum L. 
Scieine 1x tek: cepenpanmaae op short, 15 long x 1.0 - 1.5 p wide, acute at apex; margo 2.0 - 2.5 p thick; perine irregular, 1.5 - ¢ 

, spores 53 - 57 ear ceameing dimension). 
BCI, Dressler 2874, MO; plate 2 

PARKERIACEAE 

Spores trilete; heteropolar-radially symmetric; sclerine sayeth eal striate-scabrate; 2 - 5 p thick; undulating; laesura 
extending almost to equator; striate 2.0 - 3.5 p wide, without particular orientation; densely verrucate; verrucae — ular; amb 
subangular-biconvex to slightly circular, spores 110 - 135 p arenas dimension); perine absent. (7 genus, 2 

Key to genera and species: 

la. ay 112 p (equatorial caenenieon): sclerine: - 3 p thick, striat at Ceratopteris pteridoides 
lb. - 135 p; sclerine 5 p thick, str Ceratopteris deltoidea 

Ceratopteris deltoidea Benedict 
Sclerine 5 p thick, striate-scabrate, undulating; scabrae < 1 py; striae 3 - 3.5 1 wide; inter-striae area 5 p wide: laesura extending to 
equator, narrow; amb s ectpehnenlte oe spores 120 - 135 p (equatorial dimension). 
PAN, Tyson et al. 4602, MO; plate 3 

Ceratopteris pteridoides (Hook.) Hier 
Sclerine 2-3 thick, sh ice seaais iets undulating; verrucae irregular; striae 2 - 3 1 wide; inter-striae areas 8 - 10 1 wide; laesura 35 » 
x 2-3 wide; amb subangular convex, tending to be circular; spores 110 - 112 p (equatorial dimension) x 100 p (polar re anaaeoar 
VEN, Davidse et al. 3933, MO; plate 3:24. 

POLYPODIACEAE 

Spores monolete, heteropolar-bilateral and trilete, nheteropolar-radially symmetric; sclerine psilate, scabrate, granulate, 
verrucate, fossulate, < 1 p - 10 p thick; laesura always narrow (trilete type) and elliptical-acute (monolete type), 2/3 length of 
radius; margo wide, conspi icuous; amb subangular-convex i oximal face) and oe to biconv ex aie nn face) 

ete 
spores 32-75 p lacecdoned. trilete ) and 24 - 80 x 20. - n58 x 18-46 p (monolete); seat present, conspic ‘cats in ca. “a, 50% of 

pee psilate, scabrate, reticulate, granulate, echinulate, baculate; frequently vale oni Pa ded sae undulating in 
species, occasionally susceptible to damage by acetolysis. (26 genera, 65 spec nal references: 106, 107). 

Key to genera and species: 

la. Monolete 
2a. 2 50 p (equatorial dimension) 

3a. Psilate to scabrate 
4a, Perine present 

5a. Perine psilate to scabrate 
6a. Perine 8 - 18 wide; amb convex-planar (equatorial face) 

7a. Sclerine 1 p thick Elaphoglossum sporadolepis 

> 55 py Mecano dimension) 

<SSp 
Va. Polar dimension 30 - 34 p 
11b. Polar dimension 24 p 

Ab. Perine absent 
12a. Sclerine 1.5 p thick 

12b. Sclerine 2 p thick 
3b. Verrucate 

13a. Perine present 
13b. Perine absent 

14a. > 55 p ae dimension) 
] . Laesu mu 
15b. fasnis SOx7p 

4b. < 55 p 

Thelypteris spp. 
Diplazium grandifolium 
Asplenium serratum 

eave ical 
ectaria i 

Dictyoxiphium panamense 

Thelypteris torresiana 
Thelypteris totta 

Polypodium occultum* 
Vittaria lineata 

Thelypteris serrata 

mariopsis vestita* 

Polypodium — sifolium* 
Polypodium spp. 



26 POLYPODIACEAE 

2b. <50p apa dimension) 

16a. 
17a. a 49 » (equatorial dimension) 

py 

21a. Sclerine 1 p thick 
tage Sclerine 2 p thick 
ib. Granulate 

17b. < 40 etter seat 
22a. 

23b. Scabrate 

_M 3 » wide 

24b. Sclerine 2 p thick 
236. ine g 
23d. Perine reticulate 

26a. Amb convex planar tamieigg face); spores > 35 p 
ime (equatorial di 

266. Amb concave-convex (equator face); spores <35p 
uatorial d eq 

23e. Perine echinulate 
hg Sclerine | p thick; spinulae 3 p hig 
27b. Sclerine 1.5 p thick; spinulae 4-7p mv jer irregular 

1éb. apart 
léc. Verrucate 

Sclerne 1 ick 
29a, pl 4) pb Rance dimension) 
29b. 4 

28b. nee. Spth 
30a, Amb convex- spe (equatorial face) 
30b. Amb concave-convex (equatorial face) 

Ib. Trilete 
31a. > 55 » (equatorial dimension) 

32a. Psilate to granulate 
33a. Sclerine 2 y thick; perine scabrate Cee nena ee eee eee 

33b. ing 4 thick; perine psilate 
OOO deere eeeeese nese eeeeeernrses 

32b. Verruc 
32 atten 

34a, Amb subangular (proximal face ); sclerine a 3p thick . Amb su subangular-con onvex; sclerine variable 2 - 10 u thic Sib. <55 u “gpa dimension) . 
35a. Psi 

Sopa neti absen 

errr ree 

37a. Laesura thick, resembling large ‘costa’ 
7b. Laesura less thick = 

aesura extending to equator OOP e OR eee ee ceteeenteeecesee 

38a. L 
38b. "aime 2/3 length of shite gt radius 

TUNER ORO e Orbe EE eeeeer TENTIS SANGO SANA OUND SRE ON EE REN SELL phe ea iKe 39. Scabrate-granu 
40a. 40 » Ceavator dimension) 
40b 

Asplenium auritum 

Thelypteris balbisii 

Bolbitis vem ns* 
Elaphoglossum hayesii 
Cocteetial " senioal ta 

Ctenitis protensa 

Hemidictyum marginatum 

Bolbitis nicotianifolia 
Asplenium auritum 
Blechnum occidentale 
Blechnum serrulatum 

Asplenium delitescens 

Asplenium pteropus 

oe ——s 
Thelypteris extens 
Cten a8 sloanei 

Dicranoglossum panamense 
Nephrolepis pendula 

Nephrolepis biserrata 
Polypodium ciliatum* 

Acrostichum danaifolium 
Adiantum lunulatum 
Acrostichum aureum 

Pityrogramma calomelanos 
Pteris grandifolia 

Vittaria graminifolia 

Adiantum obliquum 
.. Anetium citrifolium 

Adiantum pulverulentum 

See NN eer ssesonecsnecenondente eaonemeedintee tag Adiantum decoratum oe Soe "revvnteiannairnnnenaetetteecnencaa Adiantum humile Re Naw order menace Dennstaedtia cicutaria one Sc peal buey ha a pcg creepers ee enre Ey eee! loma elegans 
Q. Polar axis 
42a. Sclerine hak i, ea «CT AES ah eee BI er itiesenciissiciiac ee ee pros prrprncele Mercy oT re neni Stic lete cis, Cees ee a a Adiantum petiolatum 
430 59 (acu iced, Sahl, \ i 43b. 40 p: scl <> 4 Raab 7 7 ‘ re Pteris altissima } thick (in ss Pteris pro, ua 

ser : 
proping 

res trilete; sclerine ve: subonguar trucate, 3 p thick: laesur 22 - pe biconvex (proximal face) to convex- 

BCI, Schmaizel 114, MO; plate 3:25 

! ws Commisure bordered by thin margo, ca. 1 h W Soc i alas face); spores 58 (equatorial dimension) x 46 p: u: pet 
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Acrostichum danaifolium Langsd. & Fische 
Spores trilete; sr psilate, pt thick; Soha 20 x 1 - 4; margo inconspicuous; amb circular; (proximal face) spores irregular, 
64-79 pp: perine 
BCI, Croat 5559, Mo: plate wh 

Adiantum decoratum Max. & W 
trilete; sclerine scabrate, | = 2. Op thick; laesura 18 - 20 x 1 »; margo wide at ter, at apex | - 7 w; amb subangular 

(proximal sean spores 40 p so pag dimension); perine thick, scabrate. 
PAN, Tyson et al. 4850, MO; plate 4:27, 

Adiantum fructuosum Spreng. 
Spores trilete; sclerine granulate, 3 p thick; laesura reaching equator x 1 - 2 » wide; commisure bordered by conspicuous margo; 
ae densely granulate; amb subangular (proximal face); spores 40 p oa see dimension); perine absent. 
PAN, Croat 10965, MO; plate 4:28. 

Adiantum humile Kunze 
Spores trilete; sclerine psilate; 2 p thick; laesura 17 p x < 1 p; commisure bordered by broad margo, 3 - 4 » wide; amb subangular 
cape ~— spores 42 - = en atorial dimension); perine apparently granulate, thick. 
BCI, Croat 11613, MO; plate 4: 

ntum lucidum (Cav.) Sw. 
a ilete; mcd granulate, 1.5 - 2.0 p thick; laesura 12 - 14 x 1 »p commisure bordered by thick margo, 1.5 » w 
peice con , (proximal face) and concave-convex (equatorial face), depressed at center; spores 38 p sons bialia 
dimension); een sent, 
BCI, ecatballa 681, MO; plate 4:30. 

Adiantum lunulatum Burm. 
Spores ‘tilete: sclerine a sometimes displaying verrucae; 4 a thick: oesura 22 x r +2 Be commisure bordered by 
thick margo, 1 - 2 » wide; amb subangular convex (proxim p p thick, psilate. 
PAN, Tyson & Loftin 6296, MO: plate 4:31. 

Adiantum obliquum Willd. 
Spores trilete; sclerine psilate, 1 p thick; laesura extending to equator, narrow; commisure bordered by | 1 go, 2- 3 wide; 
amb subangular-concave “ign face); spores 43 p (equatorial dimension): perine absent. 
PAN, Croat 11117, MO; plate 4: 

Adiantum petiolatum Des' 
Spores trilete; sclerine vi ae 2.5 - 3 p thick; laesura 15 x 1 p; commisure bordered by oblong margo, | - 4 p wide; amb 
subangular, slightly convex (proximal face) and convex- bt ouivsa face); spores 40 - 46 p So ty dimension) x 35 p 
(polar dimension); perine absent. 
PAN, Schmaizel 1245, MO; plate 4:34. 

Adiantum pulverulentum L. 
Spores trilete; sclerine count, to scabrate, 2 p» thick; laesura extending to equator, narrow; amb subangular concave to 
convex (proximal face); spores 32 1 (equatorial dimension) perine very thick, psilate. 
BCI, Croat 4340, MO; plate 4:33. 

Ananthacorus angustifolius (Sw.) Und. & Max. aoe costata Kze.) 
Spores lete; sclerine verrucate, 1.5 - 2.0 p thick; laesura 50 x 7 pw, acute; commisure bordered by thick margo, 1 p wide: 
verrucae < 1 p high: it pists biconvex (proximal face); spores “ (equatorial dimension) x 40 (polar enietel x 33 p 
—— dimension); pe a 
BCI, Croat 6944, MO; plate & 

Anetium citrifolium (L.) Splitg 
—— trilete; sclerine incite: ca. 0.5 p thick; laesura 15 x 1 » wide; commisure bordered by gross margo, 4 - 5 wide; amb 

r (proximal face); spores 40 - on aR enn dimension); perine absent. 
PAN. Nee & Wambruct 10344, MO; plate 5 

Ha sige m3 5g Sw. 
e:; sclerine psilate, 1. 5 - 2.0 p thick; laesura 2] - 22 x 1 - 2p wide; commisure bordered by margo, 3 » wide, a 

olpica biconvex (proximal face) to peer ane (equatorial mae spores 35 - 45 (equatorial dimension) x 20 - 24 p (polar 
imens scabrate, — undulating. 

IN, a “09 HIP; no plat 

Asplenium delitescens (Max.) co R. Smith 
nolete; sclerine psilate, | p thick; laesura inconspicuous, covered by perine; amb elliptical-biconvex (proximal view) 

to convex-planar (equatorial scat: spores 36 - 39 (equatorial dimension) x 28 p (lateral dimension); perine reticulate, 5 p wi 
undulating. 
BCI, Croat 8643, MO; plate 5:37. 

Asplenium falcinellum Max. (Asplenium jugland —s bare J 
Spores monolete; sclerine psilate, 2 p thick; laesura 32 - 38 x 1 - lide; - 4p wide; 
amb elliptical-biconvex | (proximal face) to nc st Fi ae face); “ores 50 - 57 tenuaiose poe x33 - 39 p 
(lat echinulate to verrucate, 6 - 8 » wide, undulating. 
PAN, Correa & Dressler 753, MO: plate 9:38, 
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oa eg eeh iaialites X thick: laesura inconspicuous covered by dense perine; amb elliptical biconvex (proximal 
rats to eoncave-convex (equatorial face); spores 43 - 45 (equatorial dimension) x 27 - 31 » (polar dimension); perine densely 

ing. 
BCI, Croat 8475, MO; piate 5:39 

Asplenium 

rte face) to concave-convex (equatorial face); spores 32 (equatorial dimension) x 22 p» (lateral dimension 

reticulate, | - 2 u wide, slightly undulating. 
PAN, Leisner, no voucher, MO; no piate. 

Asplenium praptannes 
Spores ine psilate, 1.5- 2.0 p thick; laesura 23 x 1 p; acute at x; commis lered by thin margo, < 1 amb 
elliptical- -biconvex x (proxi face) to concave-convex (equatorial nag spores 56 roispawrsar ie dimension) x 32 p (lateral 

8 p wide. 
BCI, Croat 9443, MO; plate 5:40. 

Blechnum sourced : 
Spor ne psilate, 2 p thick; laesura 16 x 1 p, oblongate-acute; neni ge bordered by thick margo, 4 
amb elliptical to creuor proximal face) to convex- planar (equatorial — es 34 - 35 (equatorial dimension) x 30 one 

y ie} pater irregular. 
BCI, Schmaizel 712, _MO; plate 5:41, 

Blechnum serrulatum L. C. Rich. 
Spor nolete; sclerine — 1 p thick; laesura 15 x < 1 ; amb elliptical biconvex (proximal face) to concave-convex 
hem face); spores 30 - 34 (equatorial dimension) x 22 (polar dimension) x 18 pt (lateral dimension); perine gemmate, 

ar; gemmae | p ~—- en rit 
ma Nee 6687, MO; plate 5 

Bolbitis cladorrhizans (Spreng.) Py in Capea (B. portoricensis (Spreng.) Hennipm.. 
Spores monoiete; sclerine psilate, 1 p thick; laesura inconspicuous, apparently 3/4 of the radius, narrow; amb elliptical biconvex 
(proximal face) to convex- relance (equatorial ans spores 46 (equatorial dimension) x 38 p (lateral dimension); perine irregular, 

8-10 undulating, psilate, 
BCI, Croat 11894, MO: pice Guts 

Bolbitis nicotian{folia (Sw.) Ching in Christens 
monolete; scierine psilate, 1.5 p thick; “ieee 2/3 of the radius, narrow; commisure bordered by inconspicuous margo, ca, | p thick; amb elliptical biconvex (proximal face) to wy ears oni (equotora face); spores 32 (equatorial dimension) x 22 ph Cateral di ); perine aor undulating, scabrate, 10 - 

PAN, Folson 3565, MO; plate 6 

Ctenitis ei (Afz.) Copel. 
es sclerine psilate, < | y; laesura 18 x 1 yw; commisure bordered by thin margo, | p wide: amb isan (proximal 

Spor 
face) to esti dues eer spores 33 (equatorial dimension) x 26 p (lateral dimension); perine PAN, Mori & Kallunki 2190, MO; 

Ctenitis sloanei een 

es Monolete; sclerine ec 
eae bconvex 6 thick (including ornamentation); laesura i inconspicuous, covered by thin perine; amb to mate poe face); spores 43 (equatorial dimension) x 33 p» (lateral dimension); perine sessile, nulae c ph. 
PAN, patel home ne MO; plate 6:45. 

a semicordata (Sw.) J. sie 

pores 
te; sclerine psilate: ered by gross perine: | 

— 

— oe 
gesura inconspicuous; amb elliptical (equatorial face); s | wise 34 p me aston aud perine folded, echinulate, spinulae sharp, narrow, | p high. 

BCI, Schmaizel 808, MO: plate bts 

toe cicutaria (Sw.) Moore 
Spores sclerine 
subangular-convex rel mci haba ergy lama well defined 9 x 1 4; commisure bordered by margo 1 - 3 » wide: amb 
aggregated, irregular, 3 - 6 u wide. (equatorial dimension) x 18 p (lateral dimension): perine verrucate, densely 
BCI, Croat 6406, aches 6:47. 

(Christensen) Gome 
Crrucate, 2 - 25 thick: laesura 22 x | short, ¥ Aggregated: irregular: g L Commisure bordered by margo | - 1.5 p wide; verrucae, : 

= (eater putea x27 - ries sO ots socal onlay face) to convex-planar (equatorial face); spores 45 
O; plate 6:48, 

Spores monolete: rine psilate, 2 p thi 
barre face) ‘oc convex pine maetcet wean ee ' i: Commisure bordered by margo 2 wide; amb elliptical-biconvex 

2 1 wide. spores $7 (equatorial rani x 39 p ; dateral dimension): perine equal BCI, Ho get MO: plate 6:49. 

eropus Kaulf. 
rome sclerine psilate, 1 p thick; laesura 2/3 length of radius; margo apparently absent; amb elliptical a 

2 

— 

Re cate te ey eT 
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Diplazium grandifolium Sw 
res monolete, se psilate, ] ee - 1,5 p thick; laesura inconspicuous; amb elliptical (proximal face) to concave-convex 

(equatorial face); spores 53 (equatorial dimension) x 32 p (lateral dimension); perine psilate, irregular, undulating, 8 - 18 1 wide, 
displaying i. ae projections. 
BCI, Schmaizel 810, MO; plate 6:50. 

Elaphoglossum hayesii (Mett.) Ma 
Spores monolete; sclerine psilate, 2 ph thick; laesura 35 p long, narrow; singe bordered by thin margo, 1 p» wid 
elliptical biconvex (proximal face) to ecshhininn wasn eae e); spores 45 - 48 (equatorial dimension) x 38 - 20 feck 

p wide, isha pi psilate; irregular. 
BCI, Schmaizel 1276, MO; plate 7:51, 

Elaphogloss ie sporadolepis (Kunze) Moore 
Spores monolete; sclerine psilate, 1 p thick; laesura 28 x 3p — decoy re border Y margo 1.5 - 2.0 p wide; amb ae 
biconvex (proximal face) to convex-plana nar (equatorial er es 55 (equatorial bari x 43 - 47 (polar dimension) x 35 
(lateral di trongly folded, irregular, rept 8- 10 p wide. 
BCI, Croat 10941, MO: plate 7:52. 

Hemidictyum marginatum (L.) Presl 
Spores monolete; sclerine psilate, 2 p thick; os 25 x 1.5 - 2.0 1; commisure bordered by thin margo 1 - 1.5 » wide; amb elliptical 
— face) to concave-convex (equatoria | face); spores 38 - 40 (equatorial dimension) x 31 (polar dimension) x 19 » (ateral 
mension); perine thick, psilate, 6 - 8 

nln Kirkbride & Vristan 1404, MO; ar 7:53. 

sala is vestita Fourn. (L. fendleri D. Eat 
Spores monolete; sclerine verrucate; | p thick. | laesura 34 x | - 2 p; commisure bordered by margo 34 x 1 - 2 ws amb igen 
pe ae i to ~~ convex-planar (equatorial face); spores 56. 66 (equatorial dimension) x 50 (polar dimension) x 
pba dimension); perine absent. 
BCI, Croat 9438, M a 7:54 

Maxonia — (Sw.) Christensen var. dualis (J. D. Smith) sp 
Spores monolete; sclerine ei p thick; laesura 2/3 length o nce margo apparently present; amb elliptical biconvex 
(proximal rhose'g to concave-convex (equatorial face); spores mecliconet trilete; spores ca. 54 (equatorial dimension) x 40 pw 
(lateral dimension); perine 
PAN, Nee 7659, MO; plate 7:55, 

Nephrolepis biserrata (Sw.) Schott 
Spores monolete; sclerine verrucate to rugulate, 5 p thick; laesura 20 p long, narrow, margo inconspicuous, bordered by dense 
verrucae; amb elliptical os face) to slightly convex-planar (equatorial face); spores 44 - 45 (equatorial dimension) x 32 p 
(lateral dimension); perine 
BCI, Schmaizel 929, MO: plate 7: 

oo pendula (Raddi) J. Sm. 
ores Mm beg ae ap sanioong e pt thick; laesura as long as spores, approaching 2/3 length of spore; narrow; Commisure 

sass deri by margo, 2 » wide; amb elliptical- biconvex (proximal face) to convex-planar eae face); spores 41 
(equatorial aden ar 1 tera dimension); perine sessile, verrucate, verrucae irregular, 2 - 6p 
BCI, Croat 5045, MO; plat 

ityrogra calomelanos (L.) Li 
a, pari ay te fossulate, Ay pt thick; laesura as long as pee narrow; amb subangular to circular (proximal face); 
fossulae 1 p wide, irregular, spores 60 - 75 (equatorial dimension) x 50 - 60 » (lateral dimension); of ornamentation variable, 
nine te: at phic of spores; perine a 
BCI, Schmaizel 915, MO; plate 8:57. 

Polypodium ciliatum Willd. (Microgramma reptans (Cav.) A. R. Smith 
Spores monolete; sclerine 4 p thick; laesura 3/4 xg hee of spore; verrucae 3 - 5 p wide, irregular ; amb concave-convex 
(equatorial face); spores . ote aes dimension) x 27 p (i 
CR, MNCR 79338, CR; plate 8 

Polypodium costaricense H. Christ 
Spores monolete; sclerine verrucate, | p thick; laesura 3/4 length of spore; verrucae 1.0 - 1.5 4 wide; amb convex-planar (equa- 
torial face); spores 50 (equatorial dimension) x 43 p (lateral dimension). 
PAN, Croat 16582, MO; plate 8:58. 

eign crassifolium L. (Niphidium crassifolium (L.) exon oll 
nolete; sclerine 1.5 - 4.0 » thick; laesura as long a Ow; verrucae sunken, recessed, scarcely protruding, 

barely projecting 0.5 p; amb oO alate (proximal oo Ser ca eacueeen (equatorial tele spores 55 - 64 (equatorial 
- 48 p (lateral me on). 

BCI, screneel a. MO; plate 8: 

i gate genetan Splitg. 
Spores e; sclerine 3 p thick; laesura 3/4 of spore; verrucae 4 - 5 p wide, densely aggregated, irregular: margo 44 x 
wide, “acute ie convex-planar (equatorial face); spores 50 (equatorial hich x 63 (polar dimension) x 47 p (lateral 
dimension). 
BCI, ha 813, MO; plate 8:62. 
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forse morc ee lengt - 2 ide, acute; verrucae 1 - 1.5 h of e,ca. 28x 1- 1.5; margo 2 p wi Lt wide, 

a een 2 “ rae eee a spores sn in size, 55 (proximal dimension) x 42 p (lateral dimendaa 

BCI, Croat 10160, MO; plate 8:63, 

maritimum Hier 

pment sclerine 4 - z mM thick; laesura 3/4 length of spore; margo 4 - 5 » wide; amb concave-convex (equatorial face); 

spores 7C - 80 (equatorial dimension) x 40 - 58 p (lateral dimension).. 

PAN, Tyson 5335, MO; plate 8:64 

ium occultum H. Christ. (Campyloneurum occultum (H. Crist.) GoOme 
Spores monotete sclerine Psilate, sometimes verrucate, 1.5 - 2.0 p thick; laesura 35 x 1 1.5 p; margo thin 1.5 p wide; amb 

63 (equatorial dimension) x 37 - 42 (polar ae x 30 - 35 p (lateral dimension). 

BCI, Croat 6281, MO; plate 8:65. 

tinatum L. 

See ecrcian: sclerine verrucate, 1.0 - 1.5 p thick; laesura 3/4 length of spore; margo 3 p wide; amb slightly concave-convex 
(equatorial face); verrucae variable, decreasing toward aperture, ca. 4 p diameter; spores 52 (equatorial dimension) x 36 p 
(lateral dimension). 
BCI, Croat 5351, MO; plate 8:66. 

podium percussum Cav. (Microgramma percussa (Cav.) Sota) 
“i monolete; sclerine verrucate, 5 - 6p thick; laesura 1/2 length of spore; narrow; margo 5 p wide; verrucae small, 4 p wide; 
amb concave-convex (equatorial Aa spores 71 - 80 (equatorial dimension) x 52 - 53 peice dimension) x 38 p (lateral 
dimension). 
BCI, Schmaizel 795, MO; plate 9:67. 

Polypodium phyllitidis . (Campyloneurum phyllitidis (L.) Presl) 
Spores monolete; sclerine verrucate, 2 - 2.5 p thick; laesura 3/4 length of spore to as long as spore, narrow; margo 3 » wide, 
kreguiar, | bordered by dens 2 VerUCae; Subdued a ‘proximal face) and convex-planar oquaia a face); spores 

mt agicst 

BCI, Schmatel 713, MO; onan 

Polypodium polypodioides (L.) Watt. 
Spores monolete; sclerine verrucate, 2.5 - 3 # thick; laesura 40 x 2 yw; margo 2 » wide; verrucae sessile, variable, 1 - 3 » wide; amb 

llipti ); Sp - 64 (equatorial dimension) x 50 (polar dimension) x 43 p (lateral dimension). 
PAN, Tyson 5774, MO: plate 9:69. 

Polypodium triseriale 

Spores monolete; sclerine verrucate, 3 p thick; laesura 40 x 3 p; margo 4 p wide; amb elliptical-biconvex (proximal face) and p 
concave-convex (equatorial face); verrucae 6 - 10 1 wide: spores 68 (equatorial dimension) x 52 p (lateral dimension). PAN, Dwyer, no voucher, MO; plate 9:70. 

Pteris altissima Poir. 
Spores trilete; rir a to fossulate; 2 p thick at radial area, 6 p thick at inter-radial area; laesura extending 2/3 to equator; margo conspicuous; amb subangular (pr oximal face); spores 52 (equatorial dimension) x 35 p (lateral dimension); perine psilate, inconspicu 
PAN, Croat 11509, MO; plate 9:71, 

Pteris grandifolia 
— trilete; sad fossulate; 2 p thick at radial area, 10 1 thick at inter-radial area; laesura narrow, extending to equator. 

perine prese cat pila, owing ag sats it Se Rs ae oe face); spores 70 p (equatorial dimension); 
“4 y ulate-verrucate undulati 

PAN, Schmaizel 781, MO; plate 9 ndulating projectio 

Pteris propinqua J. Agardh 
— trilete; sclerine fossulate, 4 - 5 thick; laesura baculate on proximal face; commisure bordered afi thin margo, 1.0 - 1.5p 
BCI, Ciser domme gape baie face); spores 40 1 (equatorial dimension); perine apparently absent 

Spores trilete; sclerine psi t 
riomeires ase C pores 0) on — rd linear, reaching equator, narrow; commisure bordered by thin margo; amb 

BCI, Schmaize! 802, MO; plate Orial dimension); perine strongly striate: striae narrow, without special orientation 

ectaria on euryloba ni tr rist) Max. (Tectaria nicotianifolia (Baker) rine Spor cape . ine psilate, 1 p thick; | laesura near r1/2\ of spores ry cient. shies — face) and slightly eae Bi ne ec 
BCI, Croat 511, MO; plate 10:75. shsoroasi pieacniiaa 
Tectaria incisa Cay 
Spores monolete: sclerine 
wide; amb ~~ Hi 

. }: Commisure bordered by thin marge. ae 
“Planar eaniore rg spores 43 (equatorial dimension. 

Ht long, densely aggregat 

ate, I. ie cal Sp thick; laesura as s long as spore, narrow: commisure bordered by conspicuous Hsu 
40 (polar Laney 30 p (lateral dime 

si Schmatzel 809, MO; plate 10 10: ha undulating, Coraaly aggregated; perine 6 - 10 p wide 

as Ta ae 

We ps a 
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Thelypteris balbisii (Spreng.) Chin 9 
Spores monolete; sclerine psilate, 2 p thick; laesura 1/2 length of spore, narrow; amb elliptical-biconvex (proximal face) and 
sant “planar (equatorial face); spores 45 (equatorial dimension) x 33 p (polar dimension); perine baculate, 7 p high, 
undulating. 
BCI, ree 710, MO; plate 10:77. 

erine psilate, | p thick; laesura 2/3 length of spore, ca. 20 x 1 Bic Geni orice Fae. ero papa oe face) a 
convex-planar -saunoud face); spores 32 (equatorial dimension) x 22 py: perine e al 3 p high x 2 - 2. ch yh 
wide, sharp; perine riots ales projections. 
BCI, Croat 8669, MO; plate 

——— aes arsioaged E. St. John 
Spores monolete. 

Thelypteris extensa (Blume) Mort. 
ores monolete; sclerine psilate, 1.5 yp thick; laesura ca. 3/4 length of spore, sinuous, poorly defined; amb elliptical biconvex 

(proximal face) to corinne eed (equatorial face); spores 32 (equatorial dimension) x 25 » (lateral dimension); perine 
BCI, Croat 6517, MO; plate 10: 

The nicaraguensis (Fourn 
bat pide thea sclerine psilate, thick laesura as long as e; commisure bordered by thick margo, 4 » wide; amb 
ene biconvex (proximal fac ve slightly convex- ated tle oni face); spores 53 (equatorial dimension) x 40 - 42 p 
(lateral dimension); perine ort nee. irregular, undulating 
BCI, peice MoO; plate 10 

Thelypteris poiteana (Bory) Pi 
Spores monolete; sclerine psi Mrdg - 1.5 p thick; laesura 3/4 —— of spore; commisure, bordered by margo 2 p wide, send 
amb elliptical-biconvex Haaalnbe ibe: and concave-convex (equatorial face); spores 50 (equatorial dimension) x 38 p 
(lateral dimension); perine strongly undulating, displaying sade projections, irregular. 
BCI, Croat 6988, MO; plate 11:81. 

Thelypteris serrata (Cav.) Alston 
ores Monolete; sclerine verrucate; 1.0 - 1.5 p thick; laesura 3/4 length of spore; verrucae sessile, aggregated; | p wide; amb 

elliptical-biconvex (proximal face) and convex-planar (equatorial face); spores 60 (equatorial dimension) x 40 p (lateral 
dimension); perine microspinulose, irregular, undulating. 

N, Tyson et al. 4601, MO; plate 11:82. 

Thelypteris noblest (Gaud.) Al 
Spores mono sclerine sc aaltoig 2 pt thick; laesura 3/4 length of spore; narrow; amb elliptical-biconvex (proximal face) and 
plano conven pearl face); spores 48 - 53 (equatorial dimension) x 30 - 34 p (lateral dimension); perine irregular, folded, 3 - 4 
wide, 

BCI, Croat iS. MO; plate 11:83. 

tiie totta Thunb.) Schel 
Spores nolete; sclerine ner a 2 p thick; laesura as long as spore, narrow; margo poorly defined; amb nek get 
panier ly desig and convex-planar (equatorial face); spores 53 (equatorial dimension) x 24 p (lateral dimension); perin 
perforate, undulating, irregular. 
BCI, Schmaizel 814, MO; plate 11:84. 

Vittaria graminifolia Ka 
Spores trilete; sclerine soe 1.5 p thick; laesura carver dl to ne thick, resembling large “costa"; amb subangular 
(proximal face); spores 45 p apenas at; dimension); perine a 

, Croat & Porter 16104, MO; plate 11:85 

Vittaria lineata wea a way 
erine psilate, 2 p thick: laesura as long as spore x 3 - 4 » wide; commisure bordered by thin margo; a 

elliptical- ee pbs mal face) and convex-planar and concave-convex (equatorial face); spores 60 - 65 yee me 
dimension) x 33 - 40 » meshes dimension); perine absent. 
BCI, Croat 4011A, MO; plate 11 

SALVINIACEAE 

Spores trilete; heteropolar, radially symmetric; sclerine psilate; laesura well-defined, reaching equator, very narrow; amb circula 
(proximal face); spores 23 - 31 4 (equatorial dimension); perine absent. (7 genus, 1] species). 

Salvinia radula Baker 
Sclerine 1.0 - 1.5 p thick; laesura < 1 » wide, margo apparently absent; sp 23 - 31 » (equatorial dimension). 
BCI, Schmaizel 1186, MO; plate 12:87. 

SCHIZAEACEAE 

Spores eet heteropolar-bilateral and spores trilete, heteropolar-radially symmetric: sclerine psilate-verrucate to 
gemmat pt thick; laesura npn 3/4 length of radius or reaching equator; margo conspicuous in trilete type, 2 - 6 pb wide; 
amb pore asa face) concave-convex (equatorial view) when monolete and suban ngular convex (proximal face) 
when trilete; spores 39 - 110 ocelot dimension); perine present in trilete forms. (2 genera, 3 species). 
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Key to genera and species: 

a. Monolete; psilate-verrucate; sclerine 1 p thick; spores * pt (equatorial dimension)....... Schizaea elegans 

eo Trlete; gemmate: sclerine 3 - spain spores 18 - 0 
2a. 75 - 80 p: sclerine 3 - 4 yt thick; gen Lygodium venustum 

2b. 100 - 110 p; sclerine 8 - thick: g isodiametric Lygodium radiatum 

Lygod radiatum Pran 
Spores trilete; sclerine ng - 10 p thick, ap ahi gemmae isodiametric 5 p high: laesura extending to equator; narrow; 
commisures bordered by broad margo, C as p wide; ‘margo densely aw spores 100 - 110 (equatorial dimension) x 98 p 
(polar di ion) i ick 

BCI, Schmatel 241, MO; plate 12:89. 

Lygodium tum Sw. 
Spores saga sclerine #9 4 hy me e; gemmae irregularly aggregated; | - 4 p at distal area to 10 p at radial area; laesura 
extending to equator; narrow; commisure bordered by conspicuous margo, ca. 6 p wide; spores 75 - 80 p (equatorial 
dimension); perine present, webiae rugulate 
BCI, Schmaizel 777, MO; plate 12:88. 

Schizaea elegans (Vahl.) Sw 
Spores monolete; sclerine psilate-verrucate; 1 p thick; laesura curved, inconspicuous, appearing as long as 3/4 —o of spore; 
margo absent or if present inconspicuous; spores 39 (equatorial dimension) x 26 p (polar dimension); perine a 
BCI, Foster 2795, MO; no plate. 

GYMN OSPERMAE—GNETOPHYTA 

GNETACEAR 

Monad, heteropolar-bilateral, monosulcate; exine tectate; sexine baculate, appearing as granulate type; sulcus incon: 

eae a Peeps be or pot fehl baculum inconspicuous, short; grain form circular-irregular (proximal face); grains 13 - 14 p (oquateiidl 

Gnetum leyboldii Tul. var. woodsonianum Mark 
Exine < 1 p thick; sulcus narrow. ca. } pt wide; incons icuous; | BCI, Schmaizel 398, MO; piate 12:90 Pp baculum < 0.5 p high, isodiametric; grains small. 

ae ee ee 

Sep | oe ee 



AN GIOSPERMAE—M ON OCOTYLEDON EAE! 

ALISMATACEAEB 

Monad; ets oe eg periporate; exine tectate; sexine echinate, densely columellate; grains spheroidal, 24 - 27 p. 
(1 genus, | species). 

Sagittaria lancifolia L. 
po be oat 1.5 B thick; nexine easily distinguishable from sexine; echinate, echini id sharp, < 1 » high: grains appearing 5- 

bli ll t fore) jered by fine membrane; gris 24 - 27 . 
BCI, Hitt aceon 315, MO; plate 12:91. 

AMARYLLIDACEAE 

Monad; heteropolar-bilateral; monosulcate; exine tectate to intectate; sexine clavate, echinate and reticulate, exine 1- 6p 
thick; sulcus as long as ome — a margi ns; apertures always on distal face; amb elliptical, grains suboblate to 
oblate, 75 - 165 px 35 - 13 90 (polar dimension). (3 genera, 3 species). 

Key to genera and species: 

la. Exine tectate or semitectate 
. Echinate; grains < Me? . (equatorial dimension) 

2b. Reticulate; grains 
lb. Exine intectate; sexine hina grains 75 - 120 p 

erubescens 
Hymenocallis pedal 
Amaryllis belladonna 

is belladonna L. 
Exne le 1.0 - 1.5 p thick; sexine clavate, sie homogeneous 1 phigh x 1.5 p wide, grain appearing reticulate; clavae 

ps of 14 clavae 5 jong as grain, narrow, with irregular margin, form elliptical, grains suboblate 
— 120 p x 31. 62 pp. (equatorial dimension) x 30- 58 p —o dimension). 
BCI, Schmaizel 523, MO; plate 12:92. 

erubescens Ait. 
pre. ca ctate, 2 1 * thi ick; sexine echinulate; echini conical 2 - 2.5 p x 1.5 - 2.0 4; aggregated on grain surface; sexine easily 
distinguishable from nexine; sulci 70 x 8 p., irregular; form elliptical; ke suboblate, 82 - 93 x 60 - 65 p (equatorial dimension) x 38 - 
0 p (polar dimension 
BCI , Schmaizel 217, MO; plate 12:93. 

Hymenocallis pedalis He 
men eg sexine lopho-reticulate; brochi wide 16 x 10 » decreasing toward apices, forming small free bacula 7 

165 x 97 - 135 p (equatorial 
CAH IG 

high x 4 p wide; muri 4 - 5 » wide simplibaculate; form angular to elliptical; grains oblate 150 - 
Revaralcie. 
BCI, Schmaizel 1026, MO; plate 12:94, 

ARACEAE 

Monad — net rad (Xanthosoma spp.); apolar-asymmetric, isopolar radiosymmetric and heteropolar-bilateral; monosulcate, 
polyplicate, triporate, periporate (4 - 6 porate) and inaperturate; exine tectate to intectate, frequently eer oe 
strcitiieccti sexine psilate, scabrate, foveolate, reticulate, verrucate, and echinate; exine < 0.5 - 3.0 p thick; poorly 
differentiated frequently as long as grain; pores inconspicuous, resembling a small broken area; amb ash to So grains 
peroblate to spheroidal, 10 - 125 p. (13 genera, 43 species). 

Key to genera and species: 

la. Grains arranged in tetrads 
uare padi rad ph 

30 Grains 35 yp; sexine granulate Xanthosoma helleborifolium 
b. 3% - "60 ; sexine psilate Xanthosoma nigrum 

2b. oo tetrads 71 71-86 pu: grains 50 - 60 p Xanthosoma pilosum 
lb. 9 occurri 

Ste phanocolpate eyrecee? 
vee Grains 17 - 2] p; ca. 24 colpoid grooves; exine < 1.5 p thick Spathiphyllum friedrichsthalii 

5b. 14- 18x 23- 25 ps < 24 colpoid grooves; exine > 1.5 p thick Spathiphyllum phryniifolium 
4b. Monosulcate 

6a. Spheroidal 
7a. > 40 p (equatorial dimension) 

8a. Exine 2.5 p thick; grains > 50 p Caladium bicolor 
y Exine 1.0 p thick; grains < 50 p Philodendron hederaceum 

7b. < 40 p Homalomena wendlandii 
6b. <eort to suboblate 

9a. Oblate to peroblate 

lasterisk denotes synonym given in Croat (1978), bracketed name denotes senior synonym 
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10a. Exine < 2 p thick 

De cele meee 
oie narrow. Philodendron panamense 10b. Exine > 2 p thick; sulcus 3/4 length 94 

9b. Oblate to suboblate 
12a. < 35 » (equatorial dimension) 

13a, Exine 1.0 - 1.5 p thick 
ee Sulcus 2/3 length of grain ge te Ppa = 

4b. Sulcus as lo as grain L enaro 

13b. Exine 2. 5 - 3.0 hick Philodendron pterotum 

ao >3 p (equatorial dimension) 

16a. Exine 1 p thick Philodendron scandens 
léb. Exine 1.5-2.0 1 th 

17a. Sulcus as long as grain 

meee eee aa 18b. Sulcus 5 p wide ilodendron radiatum 
17b. Sulcus 2/3 length of grain Philodendron fragrantissimum* ed Icus 2/3 lengt 

15b. 35 - 40 
19a. sue 2-3 wide Rhodospatha moritziana 
19b. Sulcus < 1 » wide Rhodospatha wendlandii 

4c. Periporate (3 - 6 pores) 
20a. Scabrate Anthurium ochranthum 
20b. Reticulate 

21a. Exine < 1 p thick 

20 p. Anthurium tetragonum* 
Anthurium bombacifolium*® 22b. > 20 p 

21b. Exine 1 - 2.5 p thick 
23a. 25- 30 p Anthurium scandens 
236. 17-23 

24a. Exine 2.0 - 2.5 p thick Anthurium clavigerum 
24b. Exine 1.0 - 1.5 p thick 

25a Anthurium brownii 
25b. Heterob t Anthurium grac 

4d. Inaperturate 
26a. Psilate 

270. <p 
28a. Siete < 1p thick Pistia stratiotes 
28b. Exine > 1.5 thick 

29a, 44-50 p, Ss hrophyll yngonium erythrophyllum 
ao hg SO - 52 p. Monstera dubia 

BORO NO eS neat Leena 1 OF i dae Dieffenbachia oerstedii, D. pittiert 
Montrichardia arborescens 

scdsivssennossbacbveuebeniaunneeaaeal ee eee ae Dieffenbachia longispatha Dolph enh ebdisa Sobnvas ese enna mnacdanianindueaivess iad oe Monstera dilacerata 

nv hai anttieneeshndbsknbagilaoueles ack aera RE Stenospermation angustifolium Watyasnnnasvevsedneeshusanonssneeentsnneveniemalesad iene Ren I Anthurium flexile 
32a, 38 - 60 p; echini conical, 5 x 2 h, exine 7 - 8 p thick... 32b.14 - 19 pw: echinulate, exine 0.5 ph thick r 

Syngonium podophyllum 
nteuseprerneen snenapnienen tines dpiipsilab i seine Ae duga andii, si isle 

A. friedrichsthalii, A. littorale 

33a, Exine < 1p; grains 45 - 50 poo 
: inte narra 0-25 pc grains 15-25 re eeetaeteeamenneensenssrartn Monstera adansonii var. lan 

- Exine 2 pt thic ick; brochi 1 w; wide grains 15 - 18 34b. Exine 2.5 p thick: brochi 2 pw; wide grains 23 - oy it bn bbewhousetvec teases apa tone peri e: pee 
Anthurtum nsthrpean asain 

Pe peed ic icine actuate ne e "exe eee semitectate; inaperturate: sexine reticulate, homobrochate, brochi 1 » wide; muti < PAN, Croat 12858, MO: plate 13 

Anthuriium sip atbleaseih 
Monad; apolar ic; inaperturate; <i: srpbacucte be ‘bocue pg ae exine semitect ate, 2.5 p thick; sexine reticulate, homobrochate: brochi 2 p wide; muri IN, HIFP 8582: plate displaying ectecxinic Processes; grains spheroidal, 23 - 24 p. 

pent lum (A 
metric; 3 - 5 porate; a fect, G. Don. var. bombacifolium (Schott) M. Madison) 

2 
bt 

simplibaculate; pores inconspic | oe ick: sexine reticulate, homobrochate; brochi < 1 » wide: muti BCI, Schermer Mo; piste 13:97 ra oe 
jor a Mast. 

trial role 
’ 
ectate, 1.0- 1.5 wide: 

: pores seat 5 = bt thick; sexine reticulate, homobrochate; brochi < 1 # BCI, Schmaizel 800, MO; plate 13:98 P jeter, inconspicuous; grains frequently spheroidal, 17 - 19 p. 

Anthurium bombaci folium ifc Schott (A. 
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psebaresis sa a Poe & Endl. 
-asymmetric; 3 - z porate; exine tectate, 2.0 - 2.5 p thick; sexine reticulate, h hate, brochi < 1 » wide; muri 

et an pores chet oma circular, covered by fine membrane: grains spheroidal, 18 - is 
BCI, Schmaizel 225, MO; plate 

Schott 
[o) aes pi Sit ay eabonie exine intectate, 1 p thick; sexine scabrate, scabrae < |p high, isodiametric; amb 

cheat oars spheroidal, 16 - 1 
N, Ducke 5016, MO; aia to 

Anthurium | ene 
Monad; a mmoetric, inaperturate; exine tectate, 0.5 p thick; sexine echinulate; wee < 0.5 p high, narrow, sharp; grains 
displaying senclere sti: reentry aperture (sulcus?); grains frequently spheroidal, 16 - 19 
BCI, Croat 8080, MO; plate 

Anthurium gracile (Rudge) Lindl. 
Monad; apolar-asymmetric; 3 - 6 porate; exine tectate, 1.0 - 1.5 p thick; sexine reticulate, heterobrochate; brochi | - 2 » wide, 
muri 0.5 » wide, simplibaculate; pores 1.5 - 2.0 1 diameter; grains spheroidal, 19 - 23 p. 
BCI, Croat 7957, MO; plate 13:103 

Anthurium littorale Engler (A. durandii Engl.) 
Monad; apolar-asy stim pnehes peon exine tectate, 1 p thick; sexine echinulate; echini < 0.5 » high, narrow, sharp; grains 
spheroidal, 14.0 - 17. 
BCI, Croat 13989, MO; tials 13:101. 

Anthurium ochranthum K. Koch 
Monad; are polar-radiosymmetric; triporate; exine semitectate; 1.5 p thick, tectum perforate; sexine scabrate, asymmetric 
p high: arrangement resembling fovea with ectexinic element; pores endexinic, 2 » diameter; amb circular-irregular; goes 
a Ales 18x 23 
BCI, Schmatel 1405, MO; i. 13:104. 

Anthurium scandens (Aubl.) Engler in Mart. 
paint jo : lsopolar-radiosymmetric; triporate: exine tectate, 2 p thick; sexine reticulate, heterobrochate; brochi 0.5 - 1.0 p wide; 

uri arnptiacuicie: pores inconspicuous, ca. 2 p diameter, resembling small punctures (pseudopori?); amb circular; grains 
spherical 25 - 

Croat 12346, MO; plate 13:105. 

nthurium tetragonum Hook. ex Schott (A. salviniae Hemsl.) 
Monad; isopolar-radiosymmetric; triporate; exine saiticctene, 0.5 p thick; sexine reticulate; brochi 1 » wide; muri < 0.5 p wide; 
simplibaculate; pores 2 p diameter, poorly defined (pseudopori 7); amb circular; grains spheroidal, 16 - 18 p 
BCI, Schmakel 1294, MO. plate 13:106 

Caladium bicolor (Ait.) Ven 
Monad; she: Sanat ol monosulcate; exine erry 2.5 p thick; sexine psilate; sulcus long; irregular, poorly defined; 
resembling an inaperturate grain; grains spheroidal, 46 - 61 
BCI, Croat 10184, MO; plate 13:107. 

spr a ent longispatha Engler & Krause 
apolar-asymmetric; inaperturate; exine tectate, < 0.5 p thick; sexine psilate; grains fragile, susceptible to damage by 

ea spheroidal, 105 - 125 p. 
BCI, Stimson 5277, MO; plate 13:108. 

Dieffenbachia oerstedii Schott 
Monad; apolar-asymmetric; inaperturate; exine tectate, < 0.5 p thick; sexine psilate; grains fragile, susceptible to damage by 
acetolysis, frequently spheroidal, 72 - 78p. 

N, Tyson et al. 4834, MO; plate 13: 109. 

Dieffenbachia pittieri Engler & K 
Monad; way on ‘noperrte, exine tectate, < 0.5 p_ thick: sexine psilate; grains susceptible to damage by 
acetolysis, spheroidal, 60 - 
BCI, Croat 12660, MO; hd 

Homalomena wendlandii Scho ° 
Monad; heteropolar-bilateral;monosuicate; exine ialaiae 1.5 - 2.0 p thick; sexine psilate; sulcus as wide as distal face of grain; 
margins irregular; grains oblate spheroidal 30 - 
BCI, Croat 14078, MO; plate 13: 

rppatetee de adansonii Schott var, laniata (Schott) Madison 
polar-asymmetric; inaperturate; exine tectate, < 0.5 p thick; sexine reticulate; homobrochate; brochi ca. 1 » wide; muri 

smoicoumelcte grains susceptible to damage by acetolysis, spheroidal, 44 - 55 pp. (description based on fresh material). 
eisner 4840, MO; plate 13:112. 

Monstera dilacerata (K. Koch & Sello) 
nad; apolar-asymmetric; inaperturate; exine semitectate, 1.5 - 2.0 p thick, punctitegillate: sexine foveolate: foveolae 1.0 - 1.5 

pt diameter; irregular; grains 41 - 47 x 38 - 47 p 
BCI, Croat 7251, MO; plate 13:114. 
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Monstera dubia (H.B.K.) Engler & Kr ilat s displaying incomplete distal f apolar-asymmetric: operate: exine tectate, 1.5 bane are emote: Gears capioying ncorvpiaie aa Monad: 50 - 52 

BCI, SC, Croat 5476, MO; plate 13:113. 

Schott Montrichardia wot aril exine tectate; < 0.5 p thick; sexine psilate: grains susceptible to damage by 

acetolysis: grains spheroidal, 60 - 8 
BCI, Schmaize!l 128, MO; plate 14:115. 

Philodend ee , (Hook.) Kunth (P. schottianum Wendl. ex. Schott) 
eri -bilateral; monosulcate; exine tectate; sexine reed exine 1.5 - 2.0 p thick; sulcus as long as 2/3 length of 

grain, elliptical; grains e, 2. _~ x 40 - 42; pt (equatorial dimension). 
PAN, Blum 1273, HFSU; plate 14:1 

Philodendron grandipes K 
; het eropolar-biateral  monosucate: exine tectate: sexine psilate; exine 1.5 - 2.0 p thick; sulcus 45 p long x 5 p wide; 

to peroblate, 17 - 18 x 45 - 46 p (equatorial dimension). 
BCI, Schmatel 849, ‘MO; plate 14:117, 

Philodendron guttiferum torte (P. aurantiifolium Scho 
Monad; he heteropolar- r-bilater al; monosulcate; exine jocks sexine psilate; exine 1.5 p thick; sulcus as long as grain, narrow, with 

to peroblate, 11 - 23 x 40 - 47 p (equatorial dimension). 
BCI, C Croat 11776, MO: plate 14: 118. 

Philodendron hederaceum (Jacq.) Scho 
; heteropolar-bilateral; monosulcate; exine ta sexine psilate; exine 1 p wr sulcus inconspicuous, appearing as 

wide as distal face of grain; grains spheroidal, 50 p, susceptible to damage by aceto 
COL, Dugand & Jaramillo 3296, COL 14414; plate 14:120 

Philodendron inaequilaterum Liebm. 
Monad; heteropolar-bilateral; monosulcate;  exine tectate; sexine psilate: exine < 1] p thick; sulcus 2/3 length of grain, ° 1 nik irre ate, 18- 19 x 25-35 pt (equatorial dimensio 
BCI, Croat 5831, MO; plate 14:19, 

Philodendron nervosum (Schult. & Schult.) Kunth (P. lewisii Croat & Grayum) Monad; heteropolar-bilateral; monosulcat ate; exine tectate; sexine plate exine 1.5 p thick; sulcus inconspicuous; appearing as 
g rugulate; grains oblate, 30 - 32 x 18-20 uatorial dimensio CR. KE 17442, MO; plate 14:121. a - 

Philodendron panamense Krause 
splay irises cate; exine tectate: sexine psilate; exine 2.0 - 2.5 p thick; sulcus as long as 3/4 length of NO e's Oblate to peroblate, 48 - 54 x 14- 15 n (equat BEL, Gentry 8033, MO; plate # (equatorial dimension). 

Philodendron pterotum C. Koch & A 

poteropolar-biateral: monosulcate: exine tectate; sexine psilate; exine 2.5 - 3.0 p thick: sulcus as long as 2/3 length of 
Monad; 

x1.0-15 
i 

sek A “i 4 bom wes sscrpe : “ge view; grains oblate, 33 - 35 x 25 - 27 # (equatorial dimension) 

Philodendron radiatum Schott 
; heteropolar-bilateral; monosul cate; exine tectate: 5 uw wide: sulcus having mar sexine psilate; exine 1.5 - 2.0 u; sulcus as long as grain x 5 p 

(equatorial cimensoe), yo |B Wide: sexine appearing ruguiate; elliptical in ae view: grains suboblate, 42 - 47 x 24 - 254 
BCI, Schmatzel 104, MO; plate 14:124. 

Philodendron scandens K. Koch & Sell, 
Monad; en nolor olen monosuicate; exine tect irregularly elliptical in — sabi ype 

e a exine 1 p thick; sulcus as long as grain x 2 » wide: BCI, Schmatel 1283, MO; plate 14:12 OS SUbobIate, 46 - 50x 34 - 36 mension). # (equatorial di 

Philodendron tripartitum itum (Jacq.) Schott 

wide: 
Monad; heteropolar-bilateral: monosulc 

equatorial 

ssc baie spree — oo exine tectate; sexine psilate: exine 2 p thick: sulcus as long as grain x 2 # 
ote 4 

elliptical in polar view: grains oblate to suboblate, 45 - 46 x 16 - 30 p ¢ PAN, Correa & Dressler 592, MO; plate 14: 126. 

Pistia hae L. 

BCI, Schmaizel 111, MO. pene oe mF exine Tectate, <1 y thick: sexine psilat cate; grains 17 - 28 x 34- 37 
Rhodospatha moritziana (Schott) Croat oe migerannen: monosulcate; exine tectate, 1S 
porta Folson 5910, MO: plate 14: 128, 

i thick; sexine psilate, sometimes resembling a rugulate ye 
grains suboblate, 35 - 37 x 23 - 27 p (equatorial dimension). 
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Rhodospatha Schott 
Monaa; : heteropolar-bilateral; tserk ecrrete ens tectate, 1.5 p thick; sexine psilate; sulcus inconspicuous, as long as grain, 
NanOw, ireg ular - 38x 22 - 24 

PAN, Croat it 22931, MO; no plate. 

Spathiphyllum friedrichsthalii Schott 
Monad; a ee stephanocolpate; exine semitectate, 1.0 - 1.5 p thick: sexine psilate; colpoid grooves long 
voi narrow, running lengthwise almost to poles, separating ca. 24 ridges, each | p wide; amb circular; grains subprolate (?), 19 - 

x 17 - 18 p, susceptible to ee by acetolysis. 
= Schrnaizel 103, MO; plate 14 

Spathiphyllum phryniifolium Scho 
Monad; wine sige sephonocolpate: exine semitectate, ] Ss uy thick: saxine psilate; cae grooves long and 
narrow, separating ca. rang each 1p g ).23-25x 14-18 
BCI, Croat 17050, NY; plate 14: 

Stenospermation angustifolium Hemsl. 
nad; apolar-asymmetric; inaperturate; exine intectate, < 0.5 p thick; sexine scabrate; scabrae < 0.5 p high: grains spheroidal, 

10-13. 
PAN, Gentry et al. 16903, COL; plate 15:13]. 

Syngonium erythrophyllum Birds. ex Bunt. 
Monad; isha ehiinatic! pogeasingsiange exine tectate 2.5 p thick; sexine psilate, appearing monosulcate due to optical 
artifact; “sg spheroidal, 44 - 52 » 
PAN, Folson 2558, MO; plate 15: 132, 

Syngonium podophyllum Schot 
Monad; apolar-asymmetric; noperte exine tectate, 7 - 8 p thick; sexine echinate; echini 5 p high x 2 p wide; sharp; conical: 
grains spheroidal; variable in size, 38 - and 50-60. 
PAN, Tyson & Blum 4003, MO; plate ao 

Xanthosoma helleborifolium opens Schott 
Square tetrad; tetragonal and cross; 55 - 70 yp: isolated grains apolar-asymmetric; inaperturate; exine tectate, 2 » thick; sexine 
psilate; grains spheroidal, 30 - 
BCI, Schmaizel 670, MO; plate 15: 134, 

nthosoma nigrum (Vell.) Stellf 
oe tetrad; tetrahedral, 65 - 70 p; isolated grains apolar-asymmetric; inaperturate; exine tectate, 2.5 p thick; sexine psilate, 
slightly granulate; grains spheroidal 33 - 36 p 
PAN, Croat 11423, MO; no plate. 

Xanthosoma pilosum K. Koch & Aug. 
Square retrace: tetrahedral and cross; 72 - 86 p; isolated grains apolar-asymmetric, inaperturate; exine tectate, 2.5 - 3.0 p thick; 
sexine psilate; grains spheroidal, 50 - 60 p 
PAN, Blum & Tyson 596, HFSU; plate 15: 138. 

BROMELIACEAE 

Monad; apolar-asymmetric and heteropolar-bilateral; inaperturate, periporate, monosulcate; exine tectate, semitectate and 
intectate; sexine sc cabrate, bac culate, verrucate, retic iculate, foveolate; exine < 0.5 - 3.0 p thick; apertures generally ey amb 

poorly defined, irregular fo elliptical | to suboblate, 29 - 60 x 25 - 80 , susceptible to damage by aceto 

(8 genera, 15 species; additional reference: 33). 

Key to genera and species: 

la. Inaperturate 
2a. Scabrate; exine < 0.5 p thick Aechmea magdalenae 
2b. Reticulate; exine 1 - 2.5 p thick 

Vriesia sanguinolenta 

3b. 70-80 p 
4a. Per-reticulate Vriesia gladioliflora 
Ab. Reticulum h g Vriesia heliconioides 

lb, Monosulcate 
Scabrat 
6a, Exine < 0.5 p thick; grains oblate-spheroidal to spheroidal < 30 p Guzmania monostachia 
éb. Exine 1.5 p thick; grains suboblate > 30 p equatorial dimension) Liaetaana cae Guzmania lingulata 

. Baculate:; exine 3 p thick; grains 60 - 77 » Cequatorial dimension Billbergia porteana* 
5c. Verrucate; exine 2 p thick; grains 55 - 65 p Bilbergia macrolepis 
Sd. rtecincom exine < 0.5 p thick; grains 46 - ‘50 mv Ananas comosus 
Se. in 

pre > 2p thick; grains > 50 p (equatorial dimension) 
8a. Homobrochate; grains 58 - 65 p Catopsis sessiliflora 
8b. Heterobrochate; grains 67 - 

9a. Exine 3 p thick: grains 67 - 74 p Aechmea setigera 
9b. Exine 2 p thick: grains 76 - 90 p Tillandsia bulbosa 
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7b. Exine < | p thick: grains < 50 p 
eager iit Tillandsia anceps 
10b. Heterobrochat Pitcairnia heterophylla 

lc. Periporate 6 - 6 porate); sexine scabrate; 52 - 60 p. Aechmea pubescens 

hmea magdalenae (Andre) Andre ex Baker 

cao ic; Inaperturate; exine ree: < 0.5 p thick; sexine scabrate, scabrae < 0.5 p high; grains usually spheroidal, 

52 - 60 x 36 - 50 p, susceptible to damage by acetolysis. 
BCI, Schmaizel 863, MO, plate 15:136. 

Aechmea pubescens Baker 
- Apolar te (5 itectate, 1.5 - 2, 0 yh thick: tectum prt sexine —— pores 
inconspict 10 u diameter, with a sn formed by aggreg eroid: - 80p. 

PAN, Croat 8972, MO; plate 15:137. 

Aechmea setigera Mart. es Schult. in R. & S. 
a anlar ie monosulcate; exine semitectate, 3 » thick; sexine reticulate, heterobrochate; brochi 1 - 3 p wide; muri 
simplibaculate, | » wide; ~~ conspicuous, 2 high: sulcus as long as grain x 2 - 3 p wide; amb elliptical in Hes view; grains 
subobiate, 49 - ay 74 
BCI, Croat 8595, MO; plate 15.138, 

comosus (L.) Mer Ananas 1.) 
Heteropolar-bilatera I monosulcate; exine intectate, < < 0.5 p thick; sexine foveolate; foveolae irregular, | - 2 p wide, free 

p as long as grain x : p. wide; amb irregular to a phe subobiate, 32 - 
38 x 46 -50 p 
BCI, pte of 187, MO; plate 16:139. 

Billbergia macrolepis L. B. Smith 
ee eee apap exine  semitectate, 2. 5 He thick: tectum ——, sexine verrucate, verrucae 1.5 - 2.0 p high x 
2 » wide; sulcus as long as grai - 38 x55 - 
COL Foster & Foster 1792, COL 20975; no plate. 

Billbergia porteana (Brongniart ex Beer) 
Heteropolar-bilateral; monosulcate; exine intectate, 3 p thick; sexine baculate, bacula isodiametric, dense, 2 » high x 1 p wide; sulcus inconspicuous, as a as — narrow; edges formed by free small bacula; amb usually circular; grains oblate- 
spheroidal to subobiate, x68-77 p 
BRZ, Irwin et al. 32575, MO: ba 16:140, 

<r sessiliflora (R. & P.) Mez. in DC 
veto — t I; MONOs. - 2p thick; sexine reticulate, homobrochate, brochi 1.0 - 1.5 » wide; muri <1 

, dense, 1.5 p thigh x 1 p wide; sulcus 2/3 length of grain x 2 - 3 p wide; amb elliptical in iew: grains gins suboblate, 3 
PAN, en Hammell 2906, oh oe. 16: 141. 

Guzmania lingulata (L.) Mez. var. minor (Mez.) L. B. Smith & Pitte 
Heteropolar-bilateral; monosulcate: epg tectate, ] 5 Ae thick, densely columellate; sexine pogperpiange sulcus inconspicuous, Os long as . Narrow; amb irregular to circular, po -34x4 PAN, Gentry & Clary 6948, MO; no plate “s 

ia monostachia (L.) Rusby ex Mez. in D Guzmania 
Heteropolar-bilateral; monosulcate:; exine intectate < 0.5 p thick: i ; grains 76¥. 3 sexine sc , 5p, ly circular; gra oidal to oblate-spheroidal, 26 - 29 x 29 - 32 H abrate; scabrae dense < 0.5 p, usually spheroidal 

BCI, Schmaizel 693, MO: plate 16:142 

Pitcairnia heterophylla (Lindl.) Beer. 
9 rien techouseipaay: exine cfoonbgetentinnn | p thick; sexine reticulate, heterobrochate: brochi diminishing toward — wide; narrow < 0.5 p simmplibaculate; bacula < 1 4 high, conspicuous; sulcus as long as grain x 3-42 Wide; grains irregular, suboblate, 27 - 28 x Pe re B. PAN, Hunter & Allen 364, MO: no plate. 

a anceps Lodd. 
eropolar-bilat: monosu 

vide: sinplboculcte: amb Segue alg semitectate, 0.5 4 thick; sexine reticulate, homobrochate: brochi and muti < 0.5 # 
NIC, Molina 15036, NY: no suboblate, 25 - 27 x 44-47 p 

Heleorel bulbosa Hook. 
ernie sagepasten monosuicat siti @: exine semitectate, 2p thick; sexine reticulate, fanpage brochi 1 - 3 p wide, mufl BCI, ener 1008, MO; plate 16: 143. 

Vriesia gladioliflora (Wendi.) Ant. 

J v t~ | 

“asymmetric; inaperturate: 
3-4 p wide to 0.5 pon apex: muri Sxine semitectate, 1 - 2 p thick; sexine  Teticulate; grains per-reticul obrochate: brochi PAN, Schmaizel 1070,MO: plate loras late: bacula | pp iy caer cain 30 83x 65-71» 

Vriesia heliconioides (H. B.K.) Hook, pathic Walp A aarBsiw hed inaperturate exine semitectct 
©. narrow; grains 74. - 80x49 -§5 ©. 1.5- 2.5 p thick; sexine reticulate, heterobrochate; brochi 5 - 0.5 p» wide: mut AN. tone Denes ae 4470, MO; plate 16:145. 

ero 2 bea eat a ee ere re te ea ee 
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Vriesia sanguinolenta Cogn. & Marchal 
Apolar-asymmetric; inaperturate; exine pe hia M 0- 1.5 vires sexine | reticulate, heterobrochate; brochi ca. 4 - 10 p wide, 
muri simplibaculate, narrow; grains 58 - 
CR, Foster 2693, MO; no plate. 

BURMANNIACBAE 

Monad; heteropolar- fap pcan monoporate; exine tectate; sexine psilate; pores common type; grains usually 
spheroidal , 29 - 47 pw. (1 genus, | species). 

Thismia panamensis Stand.) donk. 
Exine 1 p thick; rcular; grains frequently elliptical to spheroidal, 41 - 47 x 29 - 30h 
BCI, Schmaizel 979, MO: plate 16: 146. 

COMMELINACEAE 

Monad; a. -bilateral; monosulcate; exine tectate to intectate, < 1 - 4 p thick; sexine scabrate, echinate, rugulate- 
verrucate, reticulate; aperture irregular, inconspicuous, generally as long as grain; a elliptical- -biconvex in polar view, grains 
suboblate to oblate-spher roidal, 12-41 x 19-68 p. (6 Phen lprsendihend additional reference: 147 ). 

Key to genera and species: 

la. Scabr 
2a. sine 1 p thick; 5 the < = ; ace dimension) 

3a. Suboblate; 19 - 21 x 15 p Callisia ciliata 
ho Obie pherotk ay Fe x 19 - 20 m Gibasis gen ta 

2b. E > 1.5 p thick; ei - 48 p Dichorisandra hexandra 
Ib. peeve i pan ne 3.5 - 4 p thick; le a 68) Commelina erecta 
lc. Rugulate-verrucate (exine 2.0 p thick; grains 38 - 47 ) Campelia zanonia 
1d. Reticulate (exine < 0.5 p thick; grains 33 - 35 p) Tripogandra serrulata 

Callisia ciliata HBK 
Exine tectate, 1 p thick; sexine scabrate, densely columellate; sulcus long, somewhat irregular with thicker columeliae on sulcus 
edge; amb elliptical-biconvex in polar view; grains suboblate, 12- 15x 19-21 p. 
BCI, Schmaizel 250, MO; plate 16:149 

lia zanonia (L.) HBK 
Exine intectate, 2 p thick; sexine rugulate-verrucate; rugulae variable forming small, free bacula, 2 p high; verrucae 
inconspicuous, sulcus having irregular margin, as long as grain, narrow; amb elliptical in polar view; biconvex; grains suboblate, 
29 - 28x 38-47 p 
BCI, Schmaizel 873, MO: plate 16:147. 

Commelina erecta L. 
Exine intectate, 3.5 - 4.0 Are cap Uieiagh 1 p thick; sexine echinate: echini short, rounded. 2 0-25p ie x 1.5 - 2.0 p wide; sulcus 2/3 
as long as grain x 1 - 2 1 wide; amb elliptical-biconcave in polar view; g - 68 x 
PAN. Schmaizel, BA serenny ‘MO: plate 16:148. 

Dichorisandra hexandra (Aubl.) Standl. in Standl. & Cald. 
Exine tectate, 1.5 - - 2. 0 yh thick; sexine scabra ate: sulcus ee. narrow, as long as grain; margins delimited by small scabrae; 

- 28 x 40 - fit on hi, 

BCI, Croat 11435, MO; plate 16:150. 

Gibasis geniculata (Jacq.) R 
Exine tectate, 1] p thick; Das Sabie: scabrae < 0.5 p high; sulcus wide, 2/3 length of grain, irregular; amb elliptical-biconvex; 
grains oblate-spheroidal, 25 - 26 x 19 - 20h 
MEX, Breedlove 34644, MO; no plate. 

Tripogandra serrulata (Vahl!) Han 
Exine tectate, < 1 p thick: dvr ecu: homobrochate; brochi < 1 p wide; muri oe < 0.5 p wide: sulcus 
inconspicuous, sinuous, indilie Sis ici in polar view: grains suboblate, 18 - 19x 33-35 p 
PAN, Sullivan “824, MO; plate 17 

CYCLANTHACEAE 

Monad:; heteropolar-radiosymmetric and heteropolar-bilateral; monoporate, monosulcate; ci tectate to semitectate, 1-2 
thick; soxine scabr ate and reticulate (homobrochate); pores peeee conspicuous; sulcus variable narrow to wide, margins 
irregular; amb ellip g © oblate, 16 - 27 p. (4 genera, 5 pew ). 

Key to genera and species: 

la. Monosulc 
2a, reticulate (exine > 1 p thick; suboblate; grains < 35 p; sulcus Nar#OW)........cccceee Asplundia alata 
2b. Scabr 
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blat neroidal ins > 35 p; sulcus wide as grain Cyclanthus bipartitus 

0. & ne heean 4 thick; oblate; grains < 35 y: sulcus narrow, as | Ludovia integrifolia 3b. Exine 1.5 thi e:g ve gasg 

eg Carludovica drudei thick; pore 6 » diameter i 
- a e m bic coe 8 up diameter Carludovica palmata 

Asplundia alata Ha 
eropoiar- monosu t te. 1.0 - | ‘5 p thick; sexine reticulate, homobrochate; brochi < 1 pw wide, muri 

se tera wana pe Np aah plano-convex (polar view); grains suboblate, 21 - 23 x 29-33 p 
PAN, Croat 10204, MO; plate 17:152. 

mer sempimsaonict poo monoporate; exine semitectate, 2 p thick: sexine reticulate, homobrochate; brochi | » wide; muri < 0.5 p 
lum conspicuous, 1.5 ui wide simplibaculate; bacu us, high: pore circular, 6 » diameter, common type, on apex of grain; grains 

elliptical, 19 - 20x 27 - 28 p 
PAN, Stimson 5268, MO; plate 17:153. 

R. & P. 
Apolor-osymmeliic: monoporate; exine Semitectate, 15 a thick; sexine reticulate, homobrochate, brochi < 0.5 p wide; muri 

pexo g 16- 17x28 - 30 p. 
PAN, Blum & Tyson 2003, MO; plate 17:154, 

rtitus Poit. 
croc rb monosulcate; exine tectate, 1 p thick; sexine scabrate; scabrae < 0.5 p high; sulcus irregular to well 
defined; frequently appearing as wide as dista : face of grain, less frequently rounded 3/4 length of grain x 9 » wide; amb elliptical 
In polar view; grains suboblate, ae dhaiaas 
BCI, Schmaizel 625, MO; plate 17 

vee ee (Woods.) Harl. 
Heteropoiar-bilateral; monosulcate; exine tectate, 1.5 # thick; sexine scabrate, scabrae < 0.5 p high; sulcus narrow, as long as grain; amb —— (lateral view), to see seo oe view); grains Cees, 14- 17x 32 - 36 p 
COL, Hugh-Jones 288, COL 94186; plate 17 

CYPERACEAE 

Monad; apo 
tectate to intectate, 0.5 - 2 ph thick; sexine scabrate, 

lar-asymmetric; inaperturate, monoporate, pecconedi Hi sieheord eatin fossulae?), _Periporate (4 - 7 porate); € 
bacu sg i ectexinic, covered by membrane, irregularly arranged a8 es “a Pie ce pry rah imeliae i 

rt. n peripor ne densely colu - g several types, frequently atch to poriel oe appearing oblate fo spheroidal, 17- 52x21 - - 61 p (polar view). (9 genera, 26 species). 

Key to genera and species: 

la. Inaperturate 
2a, Scabrate; exine < | p thick: grains < 4 Me siectnions celta ee .. Fimbristylis dichotoma ie Pith Baculate; exine 1.0 - 1.5 p thick: WEF SG We vercrmmntairurmnce Eleocharis plicarhachis 
3a ‘at 

4a. 40 p (long axis) 
. Pore < 5 p diameter 
6a. EIT Prete arnenrensonrnensttersbestitoee eee ee i 

trees 
eer ier Fuirena umbellata 

7a. Exine Pde MMos onsehaccci coats 
dace: 

GOO eee oe Rhynchospora ne 
oo Pore inconspicuous... Mea Eleocharis caribaea* 

“Aahepeiecaba gates Kivttdlinctaucouey ae ee Sb Pore B= Wp chrraneh SEMI Sion 
a. > 40 Cong RO aot dl ear alie ese cean eT  ermen e, 

Oe Ba ba w, tense ce enn yee Cladium jamaicense 
10a. Exine <1 p 

la. Amb trapezoidal... a ib pepo ania Eo “svvrttesmnntntestteetroeenearne ates Scleria anaes 10 at i rr eirtethneceatyaccam spa or a Eleocharis elegans 
48 B pore 10 u diameter... i ren Af js pore 12 p Glornote enemas Scleria macrophylla 

2. Wiporate 0 es i eee inhi nue her Scleria mitis 13a, 2 ag t (long axis) 
4a. 55 - 60 uw: exine < alien te ne 
sg By palais thick ata atic Cladium jamaicense 

1%. < 36 p eit a ee Scirpus cubensis* 15a. Exine 2 p thick CUSSODENESS Cee seeeeess 
ine Wl-1Sewee ee Cyperus diffusus 160, 20-21 p 

17a. Exine 1 p thick 17. Exine 1.5 p thick 160. 28-22n 
WAOSONEER ORES DSS A baensh ce cn EPR ay Calyptrocarya glomerulata aera ee Cyperus brevifolius 

| 
4 

q 
: 
: 
4 

| 
es 

eee ee ee 

= 
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18a. Scabrate 
19a. Amb trapezoidal Cyperus simplex 
19b, sibel circular-irregt Jlar Rhynchospora cephalotes 

186. Bac Cyperus luzulae 
2c. eyo 

20a. 4-5 porate 
21a. Baculate 

axis) 
23a. Pores ca. 10 p diameter 
23b. Pores ca. 12 - 18 p diameter 

Cyperus haspan 

Cyperus odoratus 
Cyperus rotundus* 

22b. < 30 p (long axis) 
24a, Exine 1 p thick 

25a, 20-21 p Cyperus brevifolius* 
20b, 28 - 30 p 

trapezoidal Cyperus simplex 

Rhynchospora cephalotes b. Amb circular ‘s irreg jlar 

Sp thick 
Calyptrocarya glomerulata 

27b. Ca. 25 | mv jperus sesquiflorus* 
20b. 6 - 7 porate 

28a. Baculate Cyperus densicaespitosus* 
28b. Scabrate 

a. 42-50 p Cyperus tenuis 

29b. 36 - 37 p Cyperus giganteus 

Calyptrocarya glomerulata (Brongn.) Urban 
Tripor rate, 4- “por rate; exine Jectate. Ly Sy thick; sexine peiys re toil sexine scabrate; pores inconspicuous, circular, ca. 3 p 

g pearing oblate, 17 - 18 x 2] p (polar view). diame yiM in; amb trapezoidal 

CR, MINCR 89434: plate 17: 187. 

Cladium jamaicense Crantz 
Monoporate, triporate and 4- “porate; eine, techate, 6 lp thick: sexine ree scabrae < 0.5 p high; pores circular, 6 p 
diameter, inconspicuous; amb trapezoidal pp - 52 x 56 - 61 p (polar view). 
PAN, Lazor et al. 2298, MO; plate 17:158. 

Cyperus brevifolius (Rottb.) Endl. ex Hassk. (Kyllinga | xc 
Triporate, 4-porate; exine tectate, | p thick; sexine scabra brae < 0.5 p high; pores inconspicuous, irregular, appearing as 
small rupture of ectexine; amb circular negular grains aoe sohainkicd, 17 - 21 p (polar view). 
COL, Nee & Mori 3601, COL 134911; no plat 

Cyperus densicaespitosus Mattf. & Kuek. (Kyllinga pumila Michx.) 
6-7 porate; exine tectate, 2» thick; densely columellate; sexine baculate; bacula ca. 1] p high, isodiametric, pores irregular to 
circular, ca. 5 » diameter; appearing as rupture of exine; amb circular to elliptical; grains spheroidal to sub-oblate, 28 - 32 x 36 - 38 

r view). 
PAN, Croat 11206, MO; plate 17:159. 

Cyperus diffusus Vahl 
Triporate; exine tectate, 2 p thick; densely columellate; sexine ohare to verrucate; v verrucae ] it fo x] 5 y wide. tyra 
distributed on su peli pte pores inconspicuous, usually circular ca. - 23 
27 - 28 p (polar view, 
BCI, Croat 5798, MO; hae 160 

jperus g Vah 
6 - 7 porate; exine acti 2 p thick; densely columeliate; sexine scabrate; scabrae < 0.5 p high; pores nig Pete arranged, 
appearing as ep of exine, oval, margin poorly defined, ca. 6- 8 x 3p; amb circular to elliptical; grains sub-oblate, 26 - 28 x 36 
- 37 p (polar vie 
BCI, Croat 6168, rn plate 17:161. 

jperus haspan L. 
4-5 porate; exine tectate. 1.5 pe thick, densely columeliate; sexine baculate; baculad s 1] p high; pores inconspicuous, appearing 
as irregular ruptures of e g iif @ y oblate, 20 - 23 x 26 - 29 p (polar view). 
PAN, Lazor & . Correa 2831, MO: plate 17:162. 

Cyperus luzulae (L.) Retz. 
Triporate, 4-porate; exine tectate; 1.0 - 1. Sp thick: noses ranean sexine scabrate; scabrae isodiametric < lp high: pores 

ine; amb elliptical; grains suboblate, 22 - 25 x 30 - 32 p (polar view). iJ 

PAN, Croat 9767, MO; plate 17:163. 

Cyperus odoratus L. 
5-porate; exine tectate, | p thick; sexine scabrate; scabrae < | p high; pores oval, variable in size, ca. 10 x 3 p; amb circular- 
irregular; grains oblate, 37 - 40 p (polar view). 
PAN. Tyson et al. 2498, MO; nite 17:164 

Cyperus rotundus L. 
4-5 porate; exine tectate, | “ thick; sexine ——— scabrae < 1p le pores elongate, ca. 12 - 18x 2-3, restricted to one 
face of grain; amb - 42 p (polar view). 
PAN, Lazor et al. 2604, MO: no plate. 



42 CYPERACEAE 

jperus Mattf. & a. (Kyllinga odorata Vahl) 

a 5 porate; exine oe, 1.5 p thick; densely columeliate; sexine scabrate; pores inconspicuous; appearing as rupture of 

‘exinic membrane; amb cicuar-treguor: grains spheroidal, 25 p 

rey Tyson 1410, MO; plate 17: 

lex HBK 
ob pit arpa a tectate, 1 pt thick: densely columeliate; cian scabrate; scabrae 0.5 p high; pores inconspicuous, 

uently tt elongate, - 30 » (polar view). 

PAN, Croat 10341, MO; pees yg 4 

perus tenuis Sw. 
5 7 porate; exine tectate 2 p thick; densely columellate; sexine scabrate; scabrae < 0.5 p high; pores circular, 10 p diameter, 
conspicuous; sometimes appearing as elongate furrows ca. 20 x 3 np; amb trapezoidal; pace oblate, 32 - 35 x 42 - 50 (polar 
view). 
BCI, Croat 11710, MO; plate 17:166. 

caribaea (Rottb,) S. F. Blake (E. geniculata (L.) R. & S.) 
Monoporate; exine tectate, Me : sateen, sexine finely Daten pore inconspicuous, circular; grains spheroidal, 28 - 35 p. 
BCI, Croat 11302, MO; plate 17 

Eleocharis elegans (H.B.K.) R. & S. 
Monoporate, exine tectate, lp thick; Arwiagy aig obs sexine scabrate; pore inconspicuous; appearing as rupture of exine; 

50 p. yp endency to be spheroidal, 40 - 
BCI, Schmaizel 971, MO: 1 no plate. 

Eleocharis plicarhachis yi ) Svens. 
Inaperturate; exine tectate, 1.0 - 1.5 i gregated, | p high; apparently inaperturate; amb 
in gona to circular; at heroic (7), 48 - 52 2, susceptible to setanaany by oopichpsix 

N, Tyson 6054, MO; no plate: 

Fimbristylis dichotoma (L.) V: 
Inaperturate; exine rtecteae, ~ 1 p thick; sp csirgaaing scabrae arran 

lal 35 - 45 p, susceptible to ration ad refi 
PAN, Tyson & Roepke 5065, MO; plate 

ged in small groups resembling clavae; grains 

Fuirena umbellata Rottb. 
Monoporate; exine tectate: 1.0 - 1.5 # thick; densely columellate: sexine scabrate; pore circular, 4 - 5 p diameter; grains 
spheroidal, ph. 
PAN, Blum et al 2502, MO; plate 17:169. 

hynchospora cephalotes ( ahl 
Tiporate and 4-porate; ati tectate, 1 » thick; densely columeliate; sexine scabrate; scabrae < 0.5 p high; pores ‘ ptures of exine; amb circular t r view: 
PAM Poler bch idelemen ane ular to slightly elliptical; grains oblate, 28 - 30 p (pola ). 

Phi corymbosa (L.) Br 
Monoporate; exine tectate, 0. or yu thick; sexine scabrate: 

was 

2080. See vid pore having irregular margin, circular, 5 p diameter, rarely 3-por 
PAN, Croat 9805, MO; plate 17:17]. 

—_ nchospora nervosa (Vahl) Boeck. in Vid, 
piece ate wonton ae tectate, | Mbt ppalctenteoadis seri bs serine scabrate; ae inconspicuous; appearing as small rupture of 
PAN, Schmatzel 999. MO oie plate 1172 oe os 

oes ir exe ecto + r getssate ick: et se (Poepp. & Knuth ex Knuth) Lye) 

trapezoidal; e.31- 35x an ty fe salsa a resembling rudimentary sulcus (furrow), elongate 25 x 4 - 8 w: amb 
BCI, Croat 974, MO: reg 18:17 

Scleria macrophylla 
ate; exine “tin 15 # thick; raging of ectexinic membrane: grains spheroicia Fa age aa sexine scabrate; pore circular, 10 » diameter; appearing as rupture BCI, Croat 5021, MO: plate 18:174 " 

a mitis Bergius 
oo exine tectate, 1.5 ht thick; se xine i 

P rane: very infrequently ‘Sl Perturate; grains a pore circular, 12 » diameter; covered by fine densely paseo AN, Croat 9825, MO: plate 18:1 175. é site 
Scleria pterota Pres|, (S. melaleuca Rehb. e 

err yaaa 2 exine tectate, < 1 thick: se. Ochi leah xine scabrate: pore Circular, ca. 8 p diameter: densely scabrate ; grains 45 » ~ PAN, Tyson 6426, MO; Plate 18:176, 

Seco porate; exine tectate, | B thick; sexi resembling oe We — view). ne scabrate, pore 8 - 10 p diameter, circular, ectexinic; amb elliptical: grains 

7 = , UN. = z fe 

ss 2 . fe a eee eae ee ora "i oe) 
ee ee aye Se eres CN ete ee Ena vei ME PATH IO Sh ee ISL Ee eh ee ee 

Per ee ems 



DIOSCOREACEAE, GRAMINEAE 43 

DIOSCOREACEAL 

Monad; isopolar-radiosynmetric; di-sulcate; exine tectate to intectate, < 0.5 - 1.5 p thick sexine scabrate and striate; sulcus - 
long as grain, narrow, sinuous, opposite; amb circular in polar view; grains prolate 1 subprolate (?), 23 - 36 x 12 - 23 p. (7 genus 
species). 

Key to genera and species: 

a alee get intectate Dioscorea haenkeana 
mayest: ne tectate 
a eyrelis axis) Dioscorea alata 

2b. > 0; 
3a. Exine . : ‘ Line grains > 35 p. Dioscorea urophylla 
3b. Exine k, grains < 35 p 

4a. 33 - be Hp Dioscorea ee ides 
4b. 30 p Dioscorea spp., D. macrostachya 

D. polugonotles 

Diose alata L 
Exine tectate, < thick b Ici i pi as long as grain; grains irregular to circular, 23 x 12 p. 
CR, Shank & Molina 4441; MO; plate 18:177. 

Dioscorea haenkeana Presl 
7? intectate, 1.0 - 1.5 H thick; sexine hasinicige striae densely ‘ea nieanai < 0.5 » wide, without particular orientation; sulcus 

iS 27-28x 19-20p 
BCI, cea 11880, MO; plate 18: 178. 

rea macrostachya Benth. 
ety tectate, 1] p thick; sexine cpt il eo columellate; sulci sinuous, inconspicuous; appearing united at apex, narrow; 
grains 30x 18 p (description based o 
PAN, Skog & D'Arcy, MO; no plate. 

Dioscorea polygonoides H. & B ex Willd. 
Exine tectate, < 1] nae Mae sexine fcc aie. di-sulcate, sulci as long as grain, narrow; reaching apex of grain; apex depressed; 
grains elliptical, 30 x 
BCI, Croat 12877, — aot 18:179, 

Dioscorea sapindoides 
Exine fects. Typ rail eae scabrate; sulci inconspicuous, narrow as long as grain, uniting at apex; depressed; circular to 
grains elliptical, 23 - 24 x 19 ve 
BCI, Croat 12837, MO; adhe 18: 180. 

Dioscorea nee tt ae Hemsl. 
Exine tectate, hi brat brae conspicuous < 0.5 p high; sulci as long as grain x 2 - 3 p wide; si rounded 
at edges; rhe grains etictical 35 - 36 x 20 - 23 pL. 
PAN, Croat 15095, MO; plat 81. 

GRAMINEAE (POACEAE) 

Monad; heteropolar-radiosymmetric; monoporate, rarely diporate; exine eng = deal she — thick: sexine psilate, scabrate, 
granulate, baculate, verrucate, rugulate; bapa elements fine, small; pore always a us, granulate 
and scabrate; circular; costa pori present ; pores common type, occ sie td msn esha paral secant é- 76 pL: species 
not readily distinguishable. (38 genera, 64 species; additional references: 19, 23, 73, 85). 

Key to genera and species: 

la. <p 
2a. Psilate 

3a. Pore (excluding annulus) s 2 » diameter 
4a. Annulus 1.5 wide 

16-24 p Lithachne pauciflora 
Sb. 25 - 28 p Brachiaria mutica 

ides 
4b. Annulus 3 p wide 

Paspalum sacchar 
Paspalidium geminatum 

= ie 1 p thick 
ne 2yt 

3b. Pore Cercicing aeons a2 - diameter 
pf: annulus | p wi 

7b. acta 3 fi: annulus 2 p wi oe 
2b. Scabrate 

8a. 27 - 28» 

Olyra latifolia 
husquea simpliciflora 

0 - 1.5 p thick Panicum milleflorum 
Paspalum decumbens 
Panicum trichoides 
Sporobolus indicus 

9a. ask pori 
9b. Costa pori 2 p thick 

8b. 22 p 
2c. Baculate (also diporate) 

Ib. 31- SOp 
10a, Pore (excluding annulus) > 4 p diameter 

a. Annulus > 3 p wide 



Saccharum spontaneum 

Paspalum plicatulum 

Setaria geniculata 

hriochloa pertus Pp a 
Digitaria horizontalis 

vulpiseta 
Secnee sodiroana 

Andropogon glomeratus 
tb. bine <1.0- respi 

20a. Psilat 
21a. “i Leptochloa virgata 
2b, 40-50 

22a. Costa port 1.0 - |S p thick Panicum pilosum 
22b. Costa pori 2. 5 Paspalum notatum 

20b. Sculptured - ns 
23a. Baculat Orthoclada laxa 
23b. Scabrate 

24a. 39 Oplismenus burmanni 

10b. Pore (excluding annulus) < 4 ph diameter 
25a. Psilate 
26a. > 40 p. 

Andropogon bicornis 

Ichnanthus pallens 
26b. <40 

27a. Pore > 3 1 diameter Lasiacis oaxacensis 
27b. Pore <3 diameter 

, 2 wide 
29a. Exine < 1 p thick Leersia hexandra 

Paspalum paniculatum 
Panicum pulchellum 

. Annulus 3 - 3.5 » wide 
3la. Pore protruding...... Panicum grande 
3lb. Pore common 

32a. Exine densely columellate 
32b. Exine poorly columeliate... 

Pharus latifolius 
Panicum mertensii 25b. Scabrate 

33a. Pore 3 » diamet 
34a. Costa pori 1.5 p thick 
vn ; hes india sVeataine Cond auareuycdienlelyeeen gain eam Eleusine indica : Wteccsinisin iniasiciataeees aden ane ween Hyparrhenia rufa 

Ischaemum indicum 

34b. Costa pori > 
ee 36a, Exine < : ~ Mee Rersisachsicspleilchvapiues 

i 
0. ane buhas enemas Chloris virgata 

Qa, - af0, rs 4 aan Stnnnrtnnnininnnnaii 
Cynodon dactylon 30. Pore 2p chometen et tssnenesmmtsnntiaa 

.. Lasiacis procerrima 

38a. Annulus 1 A ie BIR sxerie sis essrreseeniininnsscerinmseslimuiinndeneae a Ok Gynerium sagittatum 

oe 1.5 -2.0 p thick 
ee Westin. errr crmsstonnensaineninnieneneiimisesanet Rottboellia exaltata Ts ici eterno 

tetatanrcad aspalum virgatum 
4la. 35-38 py... a a BE ee eeRe User meenonnenertmoeneprniontnnssarsiontans Pharus parvifolius RE HERS ann sewnanleasiicas sehpnenehaiasisssseoincosuisocsccl Panicum maximum 

42a. Pore 3 tometer Costa pori 2 p thick 
nc, OE pa Ra 

Res etrerniimeeniniamnaciagonns Chloris iata Po 2 on i ci Costa pon 1S pth seetnsseenus Anthephora hermaphrodita 
cil |= Senora 

icaul 

ssa ye 88 “mee. bet OROREGreEn aerate ee Hymenachne amplex' is Yerues "8 
MRE 1 i shenes scnbexcshsvabicaissiacienioece us Homolepis aturensis 

H pore 1.0-1.5y carci, 45b. 45 - 50 . ewe, Dio 
25e. Ruguigie. need Renan BP Nn — Pobarian earearel 

Mp cs a nec 
P ie ob sie tum 

a eRe rote occa pees anicum polygona 2 Pore sg wr ing annulus) 2 - 3 ht diameter 

48a. Psilate; exine | pt thick; 
atte ee ne nees TaSV ish Sehewnenherendey 

cues ith a Oryza latifolia 

Rhipidocladum racemiflorum 



GRAMINEAE 45 

48b. Verrucate; exine 2.0 - 2.5 p thick: Saccharum officinarum 
47b. 57 - 66 

49a. aan brate — diporate)... Paspalum conj 
49b. Baculate (on ) Setaria paniculifera 

46b. Pore (excluding pees 4-6 LL diameter 
50a. Psilate Bambusa arundinacea 
S5Ob. Scabrat 

Sla. Exine 1.0- 1.5 p thick 
52a. 51 p 

53a. Diporate and monoporate Digitaria ciliaris 
53b. oe only Schizachyrium a 

Oplismenus hirtell S2b. 56 - 
51b. Exine 2.0 - es 

54a. Por eéup oe. annulus 4 p wide js atone 
54b. Pore 4 » diameter, annulus 2. 5 p wide Axonopus compress 

50c, Baculate 
55a ulus 2 » wide Orthoclada laxa 
55b. Annulus 3 » wide Setaria geniculata 

50d. Granulate (also diporate) Cenchrus brownii 
50e. Verrucate (also diporate) Ischaemum rugosum 

Andropogon bic 
Exine 1p thick; coir A pore 4 » diameter; annulus 2.5 wide; costa pori absent; grains 47 - 50 p. 
BCI, Croat 11124, MO; plate 18:182 

‘opogon glomeratus (Walt. 
ae pt thick; sexine scabrate to grote: pore 4 p diameter: lus 2 1 wide; cost i3 p thict ins 42 - 49 
AN, Tyson 5869, MO; plate 18:1 

iP pes virgin 
ne 2.5 p thick; he apo onal sexine scabrate; pore 6 p diameter; annulus 4 » wide; costa pori 4 p thick; grains 53 - 56 p. 

oa Tyson 4393, MO; plate 18 

Anthephora hermaphrodita (L.) O. schon 
ae <1 p thick; sexine granulate; pore 3 p di ter; lus 2.5 p wide, thi ta pori 2 p thick; grains 41 - 50 p. 
AN, Dwyer 2657, MO; plate 18:185. 

Axonapus | compressus Sw. ) Beauv. 

PAN, Blum et al. 1740, MO: plate 18: 186. 

Bambusa arundinacea Retz. 
Exine 1 p thick; oe tcl to slightly scabrate; pore 4 » diameter; annulus 3.5 p wide; costa pori 2 » thick; annulus densely 
granulate; grains 52 - 
BCI, Croat 11746, MO; pel 18: 187. 

Bothriochloa pertusa (L.) A Camus 
Exine 1.0- 1.5 4u di ter: lus 3 ide; costa 2 p thicl ie th. AR ia 

PAN, Dwyer, no voucher, MO; no plate. 

ria mutica (Forssk.) Stapf in Prain 
sbi 1 e I thick: densely columeliate; sexine psilate; pore 2 » diameter; annulus 1.5 » wide; costa pori 2 p thick; annulus granulate; 
grains 8 pL. 
BCI, Croat 8679, MO; no plate. 

nchrus browniiR. & S. 
cae 2.0 - : 5 a thick; — columellate; sexine granulate; pore 5 » diameter; annulus 3 p wide; costa pori 2 p thick; less 
frequently e type: 55 pb 
PAN, yoda sh MO; oe 18: 188. 

Chloris radiata (L.) Sw ; 
Exine < 1 p thick; sexine grantiate: pore 3 p diameter; annulus 2 1 wide; densely granulate; cost 2 p thick; grains 33 p. 
SAL, Pohl 13629, MO; plate 

Chloris virgata Sw. 
Exine < 1 p thi b 3p di ter; annulus 2 p wide; slightly granulate; costa pori 2 p thick: grains 31 - 32 p. 
IN, Sastre 9164, HIFP 196421; no plate. 

Chusquea simpliciflora 
Exine 1 p thick sexine nbn ae 3 p diameter; annulus 2 p wide; scabrate; costa pori 1.5 p thick; grain 25 p (description based 
on one gra 
PAN, Stern send 341, MO; no plate. 

Cynodon dactylon (L.) Pers. 
vet? . 

eg stem et al. 69, MO: ht 19:190. 



46 GRAMINEAE 

Digitaria ciliaris (Retz.) Koeler ae y 

Exine | p thick; sexi brate; ¢ vu } p 

IN, Saldanha 12958, HIFP 15430; plate 19:191. 

eae horizontalis Willd. 

acl Gr Croat 11746, MO; no plate. 

Eleusine indica (L.) Gaertn. — 

BC Crcot 9041, MO; plate 19:192. 

Gynerium sagittatum (Aubl.) Beauv. 

a rll + I 95 iite| sti ri 1.5 p thick; grains 31 - 32. 
gal | 

tt lus 1.5 p wide; costa pori 1.5 p thick: grains 33 - 34 p. Exine 1p 
CR, Pohl, CR 126701; no piate. 

Homolepis a aturensis (H.B. K) Chase 
Exine < : 2ydi t lus 1.5 p wide; costa pori 1.5 p thick; grains 48 - 50 p. 
BCI, Croat 5624, MO; plate 19:193, 

Hymenachne amplexicaulis (Rudge) | Nees 
Exine 1 p thick t lus 2 » wide; costa pori 1.5 p thick: grains 37 - 40 p. 

a i - 

BCI, Croat 7197, MO; plate 19:195. 

ell + n God a ae don + . Ad 
e; p ; grains 41 p. 

cna gia rufa (Nees) Stapf i in Prain 
Exine 
COL, Dendow 2815, COL 244743; plate 19.194. 

Ichnanthus pallens (Sw.) Munro ex Benth. 
Exine 1.5 p thick; sexine psilate, with small perforations (puntitegillate); pore 3 p diameter; annulus 1.0 - 1.5 p wide; costa pori 2p 
thick; grains 40 - 50 p. 
BCI, Croat 4228, MO: plate 19:196, 

alegre indicum (Houtt.) Merr, he andi ter: lus 2 1 wide; costa pori 1.5 p thick: grains 41 - 47 PAN, savas 1269, MO; plate 19:197,. A : dine : 
Ischaemum rugosum Salisb. 
Exine 2 » oe ren verrucate; verrucae ca. | 4 high; pore 4 » diameter; annulus 5 » wide; costa pori 3 p thick; less frequently 
Spore: 5S p. BCI, Croat 8275, aa plate 19:198. 5 

Lasiacis oaxacensis (Steud.) Hitchc. 
] i t lus?0-98 nwa, + eee aren eile a 

“ PAN, Lews et al. 2594, COL 117467: plate 19-200. 

Save 2p tk wobenncerae oan wide: 
ne 2p thick: sexine clearly foe cue fro omiipltueeiccemee : trom nexine; d ly columellate, scabrate: pore 2.5 p diameter; annulus 3 » 

PAN, Croat 6108, MO; plate 19:199. 

— hexandra Sw. 
xine lp s *AAL sh ee Pr re - ‘ i , Bed sae 

BCI, Croat 13243, MO; plate oan * : v # ; Costa pori 1.0 - 1.5 p thick; grains 35 - 37 ». 

He sigs virgata (L.) Beauv, 

PAN, McCorkle 173, MO; plate 19-201. lus 2.5 4 wide; costa por 1.5 p thick: grains 34 

iment hne pauciflora (Sw.) Beauv. ex Poir, 

CR. Lent 2711, MO; plate 19-203 ‘Pore 1p diameter; annulus 1.5 4 wide: costa pori 1.5 p thick; grains 16 - 24 p. 

PAN, Tyson & Blum 1668.1 MO; plate 19.204, : ‘annulus |» wide; costa pori 1 p thick: grains 22 - 28 p. 

Oplismenus: burmanni Retz. Exine 1 pth ( Beg: eae - 

PAN, Coot 4257. MO sate West : B ta pori inconspi grains 39 p. 
a ; spay hirtellus (L.) Beauv. 

thick; densely c columellate; sexi 
dimorphic. 56 - 57 wand 71 - 76 ne scabrate; pore 4 - § B diameter; annul . 2 wu thick; grains BCI, Croat 5777, MO; plate 1 19-206. ulus 3 - 4 » wide; costa pori 2 » 

Orthoclada laxa (L.C C. Rich.) Beauy. 

Exine 1.5 thick: sexine bac PAN, Croat 4431, Mo. OTS Oa Poe C2: 1 high: pore 4 es gL Ge Ge : eat 6 



ae latifolia Desv. 
Exine psila q oe i +, 1 2 Fe} ee AO Sixtont q fe] 53 

PAN, Baek & Clewell 5923, ‘MO: ye A 20:208, 

Panicum Jasciculatum Sw. (Brostelarict leeds (Sw.) Parodi) | 
exine 1p Ht ; costa pori 1.5 p thick; grains 42 - 48 p. 
PAN, Tyan 8440, MO; plate 20:209 

um grande Hitchc. & Chase 
bxne 15 -2.0 “ thick; sexine psilate; pore 2 » diameter, tending to protrude slightly, annulus 3.0 - 3.5 » wide; costa pori 3 pt thick; 
gral 
PAN. < Oat 12700, MoO; plate 20:210. 

owas pat maximum Jacq. 
] + 5 pt diameter 1 2 god Hi maint ae | aati in Mall i, A AM eter; annulus 3 » wide, slightly g ; p k re] 48 p Exine 

PAN, i thal 5418, MO; plate 20:21. 

Panicum mertensii Roth in R. & S. 
Exine 1 - 2 # thick; sexine slightly granulate; pore 2 1 diameter; annulus 3 p wide; densely granulate; costa pori inconspicuous; 
grains 
SUR, el 112, COL 161195; no plate. 

Panicum milleflorum Hitchc. & Chase 
Exine 1.5 - 2.0 p thick; sexine scabrate; pore 1.5 - 2.0 p di ter; lus 2 p wide; costa pori 1.0 - 1.5 p thick: grain 27 p (description 

on one grain). 
BCI, Croat 6408, MO; no plate. 

Panic nee one 
Exine 1.0 - 1.5 p thick; sexine psilate; pore 3.5 - 4 » diameter; annulus 2.0 - 2.5 » wide: costa pori 1.0 - 1.5 p thick; grains 40 - 43 p 
PAN, Croat 1288, MO; plate 20:212. 

Panicum ses sao ol Schrad. ex. Schult. 
Exine 2 pt rugulate; aaa inconspicuous, apparently covered by ectexinic membrane; grains 31 - 35 p. 
PAN, McCorkle 175, MO; plate 20:2 

Panicum _pulchellum Raddi. | 
Exine 1 p brat 2 u diameter; lus 2 ide; costa pori 1.5 p thick: grains 37 - 40 p. o sligt itly Pp Bw py 

PAN, Croat 9269, MO; plate 20: 214. 

Panicum trichoides Sw. 
Exine 1.5 - 2.0 | | i brate; pore < 1 » diameter; annulus 1 1 wide; costa pori absent; grains 22 up. 
GUA, Harmon & Dwyer 3397, MO: no plate. 

Paspalidium geminatum (Forssk.) Stapf in Pain 
Exine “i pt thick; densely columellate; sexine clearly differentiated from nexine, scabrate; pore 2 1 diameter; annulus 3 p wide; 
costa pori 3p thick; grains 28 - 30 p. 
BCI, Croat 11942, MO; plate 20:215. 

Paspalum tum seat Ne : Ue ae Ta 7 ae age 
Exine 2 p thick; sexine scabrate; por 5p wide; p q y diporate ; grains 56 - 66 p. 
IN, Saldanha & Ramamoorthy 1157, fe 15419; pio 21 221. 

Paspalum decumbens Sw. 
Exine 2 p thick; sexine scabrate late: | 2 p diameter, annulus 1.5 - 2.0 p wide; costa pori 2 p thick; grains 28 yp. 
PAN, Lewis et all 3501, COL 188070; garni fearon 

notatum Flu ugge 1 £ . A ati + 1 a) ad, +, . . 
bane Q re pt thick; sexine psilate, clearly differentiat pore 41 : us 2 » wide; costa pori 2.5 p thick; grains 

BC, cee 16565, MO; plate 20:216. 

aspalum paniculatum L. a is a pe et eet take sis Exine 1 p thick; sexine palate | to ae itly scabrate; p 3 p diameter: p. wide; cos pori 1.5 p thick: grains 33 - 38 p 
BCI, Croat 6936, MO; plate 20: 

hes ices plicatulum Michx. 5 ees ter; annulus 3 1 wide; costa pori 2 p thick: grains 42 - 45 p. 

PAN, Stimson. 5216, MO; reg hs 

sace id. Nees in Trin. 
Sis at — oe diameter lus 3 ide; costa pori 2 p thick; grains 27 p. 

COL, Garcia 13186, COL 35451; :no plate. 

P : 

Exine 1.5 - 2.0 thick: densely col i brate; pore 2.0 - 2.5 p diameter; annulus 2 4 wide; grains 41 p. 
PAN, Correa et al. 20, PMA: plate 20:219. 



latifolius L. Ee Sh a ao 
Exine 1.5 - 2.0 p thick 0 ilat i i ai lil 
PAN, Tyson & Blum, rbaeainc vc sper sbg 92 

Pharus parvifolius Nash ot | ihe . idee ins 35 - 38 
Exine 1.0- 1.5 p thick ‘j rate; pore 2 1 thick b - F y a 
BCI, Croat 8335, MO: plate 21:223. 

australis (Cav.) Trin. in Steud. Vee : 2 
Exine | u thick; sexine verrucate, densely columeliate; pore 1.0 - 1.5 p di t rv F pori 1.5 p thick; grains 
3-46 
BCI, Croat 12585, MO; plate 21:224. 

amaura (Buse ex mapa oe Kuntze 
LS } c +aALA Lb + +, Ac an Aimnrmatar: p ont HH f 1, 4G A Aah ee a bine 10 m 

Su 44-50 
BCI, fei 12184, MO: Plate 21:225, 

Rhipidocladum racemiflorum (Steud.) McClure be 
tALAL 2 AN, Ai ry 1 a 5 od eS in Sinton H QA 40 

PAN, Tyson'2116, MO: plate 21:226. : 

Sweiontin exaltata (L.) Lf. 
Exine 2 p lat abrate; pore 2.0 4 diameter; annulus 2.5 - 3.0 1 wide; costa pori 2 p thick; grain 31 p. 
(description based on one grain). 
BCI, Croat 5966, MO; no plate. 

rum officinarum t. 
Exine 2.0 “ac +m LAL e p 3p diam + 3p and +, po A Halal aa 57 pp 

IN, HIFP 643; plate 21:227, 

Saccharum spontaneum L. 
Exine 2 A a + 1 aq re + Q Shctonk . az - 46 

wa f ey he H. 

PAN, Tyson et al. 4459, “MO: plate 21228, 

senate microstachyum (Desv.) fins 
Exine 

Hu ta por 2.5 - 3.0 p thick; grains 51 p. PAN, Mad bah 112, MO; plate 21: 1229, 

eee agp ) Beauv. 
Exine 1.0 - 15p ye ‘ nt eae" p A per + 1 2 ok es SPD oe tiadiont. grains 47 - 58 p. 
BCI, Croat, 6811, pire fh lea iri ec apie a “ 

ie aarp sag ve (Steud.) Fourn. 
moony pi thick; d ely llat ine b lat Dy. O& ss mii +, het fh OF Jonk + 12 u thick: grains 57 - ae ee ae } er; annulus 2.0 
BCI, Croat 6365, MO; plate 21:231. 

Setaria vulpiseta (Lam.) R. & §. 
Evin 

HB | i + ‘ee a ee ee mee oer. te PAN. Kirkbridge 184, MO: plate 217232 bwide; costa pori 2-3 y thick: g 50 p. 
oe indicus (L.) R, Br. 
xine 2 8 por ‘sely ineb lat : nee pratt grains 28 - aculare; pore 3 y diameter; annulus 2 # wide; costa pori 2.0 - 2.5 p thick; infrequently 

BCI, Croat 5427, MO; pot ee :233. 

Streptochaeta sodiroana Hack. 
Exine 20-95 » triet , : 

wey A ci. 

PAN, Croat 13226,MO; plate 21:234.. SC US 8 p wide; costa pori 4 p thick: grains 45 - 50 p. 

HAEMODORACEAE 
dilater I; a ths sae tag exine tectate, 1.5 p thick: sexine baculate; bacula conspicuous, short; sulcus os 

Monad; heteropolar- 
longa oc i 

vy y 
ar view; grains oblate to suboblate, 38 - 40 ve long axis. (7 genus, ] species). 

tum caeruleum AubI. 

: : resemblin grains appearing elliptical-biconvex, usually Sok Dough a Margins of sulcus irregular, as long as grain x 1.2 » wide: - MO: plate 21:235, 

IRIDACEAE 
Monad; heteropolar-bi lateral; — ulcate; oe int grain; amb circular to elliptical; grains suboblate, : bimomoe €chinate; echini conical, sharp; sulcus irregular; as poe as 

] spec avis, susceptible to © damage by acetolysis. (7 genus. 

FN Fog ee eh Ne 



IRIDACEAE, LILIACEAE, MARANTACEAE 49 

‘eomarica gracilis (Herb.) Sprague 

Exine 1 p thick; echini slightly separated on surface of grain; 4 p high x 3 - 3.5 p at base, conical, sharp: sulcus variable, margins, 
poorly defined, delimited by echini; grains 42 - 45 x 29 - 33 p. 
BCI, Croat 11268, MO; no plate. 

LILIACEAE 

Monad; Rabnhptanwinead reat monosulcate; exine os — baculate; sulcus as long as grain, conspicuous, margins 
g 9g - 4] p (1 genus, | species; additional reference: 189). 

ine fruticosa (L. a ts bet ex Goepp. 
iy “ - thick Jag ast pe aes isodiametric, 1 p high; densely aggregated on surface of grain, sans ypah 

reticulate condition; raph lag as long a narrow equatorially, rounded at edges separating grain into two valves; amb 
elliptical-biconvex in = ete etal y ‘orc convex in equatorial view; grains usually suboblate 20 - 21 (polar aes x 34 
- 41 x 25 - 26 p (equato imension). 
BCI, Schmalzel 247, MO; 7 21:236., 

MARANTACEAE 

Monad; apolar-asymmetric; inaperturate; exine displaying indistinct stratification, with two layers in L-O pattem; exine psilate; 4 - 
18 p thick; translucid; amb circular; grains spheroidal, 130 - 300 p, highly susceptible to damage by acetolysis; descriptions based 
on fresh material. (4 genera, 11 species ) 

Key to genera and species: 

la. 2200p 
2a. 'Exine 7 - 14 p thick 

a. avy 200 
] 
© wi 

3b. 210 p; e 
2b. Exine 20 p thick Priel pi ) 

Calathea inocephala 
Ischnosiphon leucophaeus 
Calathea insignis 

lb. 160 - 198 pp 
4a. dre 2>9u idee 

Calathea lutea 
Ischnosiphon pruinosus* 

. Exine 9 
5b. Exine 14 uu 

4b. Exine 6-7 wth 
6a. Displaying mal 6 irregular ea of exine appearing as furrows 
6b. Displaying continuous e 

Ic. 130- 155 
7a. Exine < 10 p thick 

8a. Exine 4 p thick Calathea villosa 
8b, Exine 8 p thick Calathea panamensis 

Calathea marantifolia 
Calathea latifolia 

Thalia geniculata 
Stromanthe jacquinii 7b. Exine > 10 p thick 

Calat inocephala (O. Kuntze) Kenn. & N 
Exine surface undulating, 7 - 14 p thick, daaloying two layers, outer layer 3 - 6 p thick, inner layer 4 -8 p thick; grains very large, 200 p. 
BCI, Schmaizel 842, MO; no plate 

Calathea insignis O. H. Petersen in Mart 
, OL iter layer 8 p thick, inner layer 12 p thick; grains gigantic, 300 p. 

37. PAN, Kirkbridge & Duke 877, MO; ‘plate 22:2 

Calathea latifolia (Willd. ex Link) Klotzsch in R. Schomb. 
— 7 p thick, displaying two layers, outer layer 3 p thick; inner layer 4 p thick, resembling columellate type; grains very large, 148 - 

beat Schmaizel 840, MO; plate 22:238. 

Calathea lutea (Aubl.) G. Heyer ! : ; 
Exine 9 p thick, displaying two layers, outer layer 4 p thick, inner layer 5 p thick, appearing as columellate type; grains very large, 
60 - 165 p. 

BCI, Schmaize! 1287, MO; plate 22:239. 

athea marantifolia Stan 
se 6 p thick, reid hwo layers; outer layer 4 p thick, inner layer 2 p thick, grains having 3 - 6 p irregular ruptures of exine, 
resembling inconspicuo' rrows, very large 198 x 160 p 
PAN, Kennedy 1534, MO; eb @ 22:240. 

Calathea | panamensis Row\. ex Stand. 
outer layer 2 p thick, inner layer 4 - 6 p thick; grains very large, 130 - 140 p. 

BCI, Schmatzel 870, MO: 1 no plate. 

Calathea villosa (Lodd. ) Lindl. 
ae age ey rt a j lay outer layer 1 p thick: inner layer 3 p thick; grains very large 141 - 150 p 

BCI, Schmaizel 844, MO: r no plate. 
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Ischnosiphon leucophaeus (Poepp. & Endl.) Koern. ioe  eeAD 

Exine 10 p thick, ci yer 4 p thick, inner layer 6 g gig 210 p ‘ 

PAN, Duke 8849, MO; plate 22:241. i. 

hum. in Engl.) inosus .) O.G. Petersen (Pleiostachya pruinosa (Regel) Sc 

oaery snare ge voor bet outer layer 5 p thick, inner layer 9 p thick; grains very large, 160 - 190 p. 

BCI, Saunchal 831, MO; no piate. 

Stromanthe jacquinii (R. & S$.) Kenn. & 

Exine entice p avec one Sak: 3.01 thick, inner layer 8-9 thick; grains very large, 138 - 140 p. 

BCI, Schmaizel 875, MO; plate 22:242. 

Thalia apenas L. 

kage. 130- oy 
ize! 921, MO; no plate. 

vo we q 
\ _ outer layer 6 p thick, inner layer 2 p thick; grains appearing as densely columellate type, wy 

MUSACEAB 

a a xine psilate Monad; apolar-asymmetric; inape apparently tectate; 2 - 5 p thick; se: 
jo echinulate; yi instep ae to very fai 61 - 170 B ol susceptible to ‘damage by acetolysis; species not rm 

: tions based on fresh material (2 genera, 8 ies). 

Key to genera and species: 

la. Psilate 
2a. <100 

3a, os 74 p; apparently densely columellate Heliconia metallica 
- 82 Ronee slightly columellate Heliconia vaginalis 

2b. > 150 » (160 - Musa sapientum 
Ib. Sexine efi 

<80p 
$a, ioe 4-5 thick Heliconia esas H. mariae, 

ntha 
Sb. Exine 2.5 p thick Heliconta. latispatha 

4b. 2 80 p 

6a. Exine 5 p thick, grains 80 p. Heliconia catheta* 
6b. Exine 4 p thick, grains 88 - 94 by. Heliconia pogonantha 

Heliconia catheta R. R. Smith ih Ut. ee 
Exine 5 p thic 5 phigh, tauren sharp; grains 80 p. 
BCI, Schmaizel 837, MO; plate 22 

ia irrasa Lane ex R. R. Smith 
Exine 4 - 5 p thick; echinulate; ae l phigh x 1 p wide; sharp; conical; grains 76 pL. BCI, Schmaize! 850, MO; plate 22 

Heliconia latispatha Benth. 
Cvina 96 SK LAL bal, ee r * # high; sharp; grains 61 - 62 BCI, Schmaize! 832, MO: plate 22:245. r 

Heliconia mariae Hook. f 
Exine 5 p thick; apparently columeliate, echinulate, echini 0.5 - 1 - : ; grai : 

ont a mg Paka Op high x 1.0 - 1.5 wide: sharp, conical: grains 75 - 78 p. 

Heliconia metallica Planch. & Lind 
Exine 2 » thick: apparently saclay scl ramet lat i ‘ BCI, Schmatel 851, MO. no Pe: PRS PD: 74 9, 
Heliconia | pogonantha Cuf. 
BCI, Schmatzel 835, V Mo: pulersones columellate, echinulate; echini poorly represented, rounded _ short: grains 88 - - 94 p. 

nosarsey vaginalis Benth. 
anne. 

BCI, Schmatzel 836, MO: no piate. Psilate; grains 78 - 82 p. 

Musa sapientum 
bine Sick eto, “A tee 160 - 170 BCI, Schmaizel 1265, MO: plate 22:246"" 
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Pollinia 24,8, globose, rounded, ovoid, flattened, super 

ORCHIDACEAE 51 

much shorter than, subequal to, and much posed, elongate; longer than 
pice caudicle sometimes ere # peacioci sometimes present; total length 0.7 to 12.0 mm, width variable (37 genera, 52 

ies; additional references. 1, 

Key to genera and species: 

1a. Two pollinia per pollinarium 
2a. Pollinium drop-shaped 

Flatten 

3c. Rounded 
4a. Pollinium shorter than stipe 
4b. Pollinium subequal fo or longer than stipe 

5a. Caudicle present; ee > 2.5 mm long 
6a. Pollinia at A 
6b. Pollin ia 2.8 x 
chilies iene BAe < 2.5 mm long Sb. 

2b. Pollinium kidney-shaped 
Flattened, subequal to stipe 
Ovoid, longer than stipe b 

2c. Pollinium g 
8a. Short 

10a. oe 1.1 mm long 

1] y 
2d. Potinium elongate ond Mlattened 

a. Longer 
13a. Pol ideal ae 

14a. Viscidium pre: 
Viscidium ail (< 0.8 mm long) 

16a. Pollinia 1.5 x 0.6 mm 
16b. Pollinia 3.3 x 1.6 mm 

15b. Viscidium larger (> 1.2 mm long) 
14b. Viscidium absent 

17a. Pollinia > 3 mm long; stipe > 1 mm long 
18a. Pollinium slightly flattened 
18b. Pollinium strongly flattened 

7b. irs < 1.5 mm long; stipe < 0.5 mm long 
12b. Subequal to 

19a. Pollinia > ye mm long; stipe > 5 mm long; viscidium present 

19b. Pollinia <2 mm long; stipe < 2.5 mm long; viscidium absent 

20a. Pollinium oblong, < 1 mm Lit viscidium present 

21a. Ca povnidis conspicuot 

21b. Cau 
Pollinium serio > if mm long; viscidium absent 20b. 

2e. Pollinium irregular 
linia > 4 mm >2 

23a. Viscidium present; pollinium angular, 4 mm long 

idium absent; Saindpaglys ena en 6mm lo 23b 
22b. Pollinia < 2 ih eh stipe < 1.5 

lb. Four pollinia per gales 
a. Pollinium Fae eed 
gy ee 

256. Round 
26a. sist than stipe; caudicle present 
26b, Subequal to stipe; caudicle absent 

24b. Pollinium kidney-shaped 
5 mm 

. < 1.5 mm long 
24c. Pollinium elongate 

28a. Pollinia 9 
29a. sosdetey ‘eerae. subequal to or shorter than stipe 

29b. Strongly flattened, longer than stipe 

28b. Pollinia <3.5mm 
30a. 

31a. Pollinia 1 3 ‘S a 0 mm long, superposed... 

31b. Pollinia 1.0 mm long, not superposed 

30b. Viscidium absent 

Oncidium stipitatum 

Trichopilia subulata 

Cattleya skinneri 
Encyclia cordigera 
Brassia maculata 

Encyclia pentot 
Masdevallia Oise 

—— Spp. 
Notylia barkeri 
Loeochilus scriptus 

Sievekingia suavis 
Eulophia alta 

Peristeria elata 

Oncidium ampliatum 
Aspasia ep icicoiios 
Trichocentrum capistratum 

Spiranthes schappneri 

ngora spp. 
Lockhartia oerstedii 

um bicolor 
Trichopilia maculata 

Scaphyglottis reedii 
Pleurothallis arietina 
Habenaria pauciflora* 

Vanilla pompona 
Coryanthes maculata 
Mormodes roseum 

Polystachya masayensis 

Epidendrum stangeanum 
Maxillaria neglecta 

Maxillaria variabilis 
Epidendrum difforme 

Maxilllaria et 
Maxillaria 

. Teuscheria pickiana 
ee orate 
Xylobium 
fohaentis scueie 
Cochleanthes aromatica 
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24d. Pollinium 

ee Pollinia as 15 shen Ornithocephalus powelli 

33b. Pollinia > 3.0 mm long Dichaea panamens 
32b. Pollinia longer than stipe Epidendrum nocturnum 

24e inium irregular and flattened 

gage Longer eae. ee 3x0.4 jiscidium larg Epidendrum coronatum 

35b. Shorter than stipe. stipe 3.5 x 0.4 ; viscidi bsent Lycaste powellii 

Pollinia flattened, < 1.5 mm 
seer Caudicle present; viscidium absent Epidendrum schlecterianum 

36b. Caudicle absent; viscidium present Palmorchis nitida 
Ic. Eight rium 

37a. Elongate to kidney-shaped, flattened 
. Pollinia < 1.5 mm 
39a. Viscidium present; pollinia longer than stipe Sobralia suaveolens 
39b. Viscidium absent; Beane subequal to stipe Sobralia fragans 

38b. Pollinia > 3.0 mm long Sobralia panamensis 
37b. Globose to irregular; pollinia > 2.5 mm long; subequal to stipe Chysis maculata 

— ep idendroides Lindl. 
pollinia, elongate, flattened 3.3 x 1.6 mm, Ar en ee. 2.8 x 1.2 mm; viscidium small. 

oh penerty M. Chase; plate 23 :247 (adaxial view). 

Brassia maculata (R. Br.) 
2 pollinia, drop-shaped, rounded, 2.1 x 1.3 mm, longer than stipe: stipe 1.7 x 0.7 mm; viscidium large, 1.0 x 0.7 mm. 
no locality, M. Chase; plate 23:248 (adaxial view). 

Catasetum bicolor Klotzch 
flattened 5.3 x 1.8 mm, subequal to stipe 5.6 x 1.5 mm: viscidium large, 1.1 x 1.9mm 

). 

2 pollinia 7 
no locality, M. Chase; plate 23:249 (adaxial view 

Cattleya skinneri Batem (C. patinii Cogn.) 
2 pollinia, drop-shaped, rounded 2.7 x 1.7 mm, longer than stipe; caudicle present . 
PAN, R. Dressler; plate 23:250 (adaxial view). 

Chysis maculata Hook. (C.a mtog maculata 
8 pollinia, globose, irregular shape 2.9 x 2.4 mm, fone ne 3.1 x 1.1. mm. 
no locality; M. Chase, plate 23:25] pid dared view). 

Cochleanthes aromatica (Reichb. deh & Garay 
4 pollinia, elongate, ened 3.3 x 2.3 mm; stipe wide, 1.7 x 3.3 mm. no locality, M. Chase, plate 23: 253 eae view). 

Coryanthes maculata Hook. 
2 pollinia, flattened, irregular 6.0 x 2.5 mm; stipe wide, 2.9 x 2.4mm. 
no locality, M. Chase, plate 23:252 (adaxial view). 

panamensis Lindl. 
4 pollinia, globose, superposed, fil attened 3.3 x 2.3 mm; stipe wide, 1.7 PAN, R. Dressler; plate 23:254 (adaxial view). sett 

Encyclia cordigera (HBK) Dressler 
2 pollinia, drop-shaped 2.8 x 1.9 mm; caudicle present. PAN, R. Dressler; plate 23:255 (adaxial view). 

Fe oes no locality. M. Chase: plate 23:256 (adaxial view), Yor To stipe. 20x 0.7 mm, 
Epidendrum coronatum R. & P 
PANRE breuiee piee Saat SE gid longer than stipe 2.3 x 0.4 mm: viscidium large, 1.1 x 1.3 mm. 

Epidendrum diforme Jaca, 
Pai Ag: sa plate eae tocar longer than stipe 0.7 x 0.6 mm: viscidium large, 0.9 x 0.6 mm. 

Epidendrum noc 

PAN Chemie Poi Seahe 2 rt na ae Ste 06 x04 men, 
Epidendrum schlechte erianum A 

inia, irregular, slight! v flattened, 12 0. pace M. Chase; plate 23:261 (adexia “ait ee Peano. 
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Epidendrum st ne 
4 pollinia, drop-shaped, rounded, 0.8 x 0.5 mm, longer than stipe; caudicle present. 
PAN, R. Dressler; plate 23:260 (adaxial oe 

Eulophia alta (L.) Fawe. & obs 
2 pollinia, globose, ovoid, a ting subequal to stipe, 1.9 x 1.9 mm. 
PAN, R. Dressler; plate 23: 362 pati! view). 

ora quinquenervis R. & P. 
2 pollinia, elongate, flattened 3.5 x 1.3 mm, longer than stipe, 1.1 x 0.9 mm. 

,M. Chase; plate 24:263 (adaxial view). 

Gongora tricolor (Lindl.) Reichb. f. (G. fulva Lindl.) 
: | ge elongate, flattened, slightly longer than stipe, 3.0 x 0.6 mm. 
N, R. Dressler; plate 24:264 (adaxial view). 

abenaria pauciflora (Lindl.) Reichb. f. (H. trifida HBK) 
: paige elongate, flattened, angular, 1.1 x 2.0 mm, ani than stipe 2.1 x 1.7 mm. 
AN, R. Dressler; plate 24:265 (adaxial view). 

Tonopsis satyrioides (Sw.) Reichb. f. 
2 ecapage rk arent .3 x 0.4 mm, shorter than stipe,1.1 x 0.2 mm. 
PA plate 24:266 (adaxial view). 

Ionopsis utricularioides (Sw.) Lindl. 
2 pollinia, globose, 0.4 x 0.6 mm, shorter than stipe, 1.1 x 0.3 mm. 
PAN, R. Dressler; plate 24:267 (adaxial view). 

scriptus (Scheidw.) Reichb. f. 
2 mae ey globose, drop-shaped, 1.1 x 1.0 mm, shorter than stipe, 1.7 x 0.7 mm. 
PAN, R. Dressler; plate 24:268 (adaxial view). 

Lockhartia oerstedii Reichb. f. 
; Liye elongate, flattened, 1.3 x 0.6 mm, longer than stipe, 0.4 x 0.3 mm. 

N,R. Dressler; plate 24:269 (adaxial view). 

Lycaste powellii oe 
4 pollinia, superposed ened, angular, 2.1 x 1.7 mm, shorter than stipe, 3.5 x 0.4 mm. 

PAN, R. Dressler; plate Se = (adaxial view). 

Masdevallia livingstoneana Reichb. f. 
2 pollinia, flattened, kidne be 1.6 x 0.4 mm: viscidium present 
no locality, M. Chase; plate 24:271 (adaxial view). 

Maxillaria friedrichsthalii Reichb. 
4 pollinia, superposed, elongat Pay flattened, 4.9 x 1.3 mm, subequal to stipe, 6.0 x 1.7 mm. 

PAN, R. Dressler; plate 24:272 (adaxial view). 

ria neglecta L. O. Wms. 
4 palin, drop-shaped, rounded, 0.5 x 0.5 mm, subequal to stipe. 0.6 x 0.6 mm. 

N, R. Dressler; plate 24:273 (adaxial praia 

a Lindl. 
- er ts Bremesrnet flattened, elongate, 4.7 x 2.1 mm: viscidium present. 

no locality, M. Chase; plate 24:274 (adaxial jel 

Maxillaria variabilis Batem. ex Lind 

4 pollinia, superposed, kidney- pte] slightly flattened,1.6 x 1.0 mm; viscidium present. 

no locality, M. Chase; plate 24:275 (adaxial view: 

Mormodes roseum naa Rodr. 
2 pollinia, ovoid, irregular, 1.8 x ; stipe large, irregular, 1.5 x 0. 9 mm: viscidium present. 

no locality, M. Chase; pv 24: fe (adaxial view). 

Notylia barkeri Lindl. 
2 pollinia, globose 0.5 x 0.3 mm, shorter than stipe, 1.7 x 0.5 mm. 

PAN. R. Dressler; plate 24:277 (adaxial view). 

Oncidium ampliatum Lindl. 
2 pollinia, elongate, slightly flattened, 1.5 x 0.6 mm; viscidium 0.7 x 0.4 mm. 

PAN, Dressler; plate 24:278 (adaxial view) 

Oncidium stipitatum Lins. in Benth. 
2 pollinia, drop-shaped., flattened, 1.5 x 1.0 mm, subequal fo stipe 1.7x0.9 mm 

no locality; M. Chase; plate 25:279 (adaxial view) 

53 
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Ornit halus powellii Schlechter 
seen ee 1.3 x 1.1 mm, much shorter than stipe, 8.4 x 1.9 mm. 

PAN, R. Dressler; plate 25:280 (adaxial view). 

Palmorchis nitida Dressler 
4 Leogey _— tly flattened, irregular ,1.0 x 0.3 mm; viscidium present. 

essier; plate 25: 281 (adaxial view). 

areas powellii as sry & Corr 
linia, elongate, slightly ened, 1.0 x 0.5 mm; viscidium present. 

PAN. M. Chase; me ys peaks ). 

Peristeria elata Hook. 
2 pollinia, elongate, flattened 5.6 x 2.0 mm, slightly longer than stipe, 4.4 x 1.8 mm. 
PAN, R. Dressler: plate 25:283 (adaxial view). 

Pleurothallis arietina Am 
nia, elongate, slightly Sctonnd, shorter than stipe, 1.0 x 0.3 mm; viscidium present. 

no locality, M. Chase; plate 25:284 (adaxial view). 

ar —— Reichb. f. 
linia, op-shaped, flattened, 0.6 x 0.5 mm; viscidium present. 

oh locality, M. Chase; ar 25:285 (adaxial view). 

is reedii ean f.) Ames 
2 pollinia, elongate, fia oblong, shorter than stipe, 0.7 x 0.7 mm; viscidium present; caudicle present. 
no locality, M. Chase; peta 286. 

Sievekingia suavis (Reichb. f.) 
: gags ovoid, globose, subequal to stipe, 1.6 x 1.0 mm: stipe 1.7 x 0.9 mm; viscidium present. 

R. Dressler; plate 25:287 (adaxial view). 

Sobralia fragans Lindl. 
8 pollinia, superposed, flattened ened, elongate. rene to stipe, 0.7 x 0.7 mm. 
‘AN, R. Dressler; plate 25:288 (adaxial view). 

Sobralia panamensis persia (S. fenzliana Reichb. f. 
8 pollinia, superposed, el kidney-shaped, flattened 3.3 x 1.3 mm. 
PAN, M. Chase; plate 25: 20 ee view). 

a suaveolens — f. 
8 pollinia, superposed, ki idney-shaped, rin flattened 1.1 x 0.4 mm; stipe 0.9 
RANE. Goomier pike Seas a ~ pe x 0.3 mm: viscidium present 

Spiranthes schaffneri Reichb f. 
2 ne ye cn slightly flattened, 3.5 x 

ocality, M. Chase; plate 25:291 pasha moe 

Teuscheria pickiana Sprvomabagdl Garay 
fposed, el 4 pollinia, supe tly flattened, 1.5 x 0.8 mm; viscidi PAN, M. Chase: ase ae lew). 4 idium present. 

Trichocentrum capistratum Linden & Reichb. f 
2 poliinia, elongate, flattened, 2.7 x 1.0mm; viscidium 1.3 x 0.9 PAN, R. Dressler; plate 25: 293 (adaxial view). sb 

Trichopilia maculata Reichb. f. 
2 pollinia, elongate, flattened 2.0 x x 0.7 mm, subequal to sti 2s no locality, M. Chase; plate 25:294 (adaxial a reine sh 

2 poliva, dopshaped 1340, rm, ourded 
no locality, R. Dressler; plate 25:295 ace iew). shorter than stipe, 2.0 x 0.6 mm. 

Trigonidium egertonianum Batem. ex Lind. 
—. eee) pomens 2.0 x 0.5 mm; viscidium present. 

: ain, slightly pias 0 eR irr 
N. R. Dressler: plate 25:297 (adaxial — 4.0 x 2.3 mm: viscidium present, 

F pert foveatum (Lindl.) Nichols. 

: AN. R. easier bide ops aii ightly Nanas void 1.8 x 1.0 mm: viscidium present. 
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PALMAE (ARECACEAE) 

Monad; heteropolar-bilateral and ee ae neem: and heigl exine tectate, 
semitectate and intectate, 1 - p thick; generally d columellate; sexine psilate, scabrate, baculate, verrucate, echinate, 
reticulate; amb and ainsi saegeabelone angular, auton tichotomosdeat, seta. elliptical when sancmichm, grains 15 - 87 
x 24-110 p. (13 genera, erat additional references: 109, 140, 1 

Key to genera and species: 

la. Monosulcate 
2a. Ps ilate 

3a. Exine 1 p thick 
4a. Grains > 35 p (40 - 42 p long axis) Synechanthus warscewiczianus 
4b. < 35 p (long axis) 

5a. Oblate 15 - 18 x 30 - 32 4 Chamaedorea wendlandiana* 
Sb. Suboblate 16 - 19 x 25 - 38 Hl Geonoma procumbens 

3b. Exine 3 p thick 
6a. 92 - 97 p (long axis) Cocos nucifera 
6b. 50 - 63 p (long axis) Elaeis oleifera 

2b. Scabrate 
7a. > 35 uw: sulcus as wide as distal face of grains Astrocaryum standleyanum 
7b. < 35 p sulcus narrow, 

8a. 24 - 27 p (long axis) Geonoma cuneata 
8b. 27 - 35 p (long axis) 

9a. Exine 1 p thick Geonoma interrupta 
9b. Exine 1.5 - 2.0 p thick 

10a. 27 - 32 p (long axis) Desmoncus panamensis 
10b. 33 - 35 p (long axis) Oenocarpus panamanus 

2c. Reticulate 
lla. 60 - 68 p:; t Phytelephas microcarpa 
l1b. 29 - 32 p; het t Cryosophila warscewiczii 

2d. Echinate (grains 43 - 46 p) Socratea durissima*® 
2e. Ver casi ‘ene 100 - 110 ph) Scheelea zonensis 

lb. Trichotomosu 
12a, > 50 p 

13a. Psilate 
14a. 50 - 63 » (equatorial dimension) Elaeis oleifera 
14b. -97 p Cocos nucifera 

13b. Reticulate Phytellephas microcarpa 

12b. < 50 
15a, _ 1.0-2.5 p thick 

léa, Psilate Bactris coloniata 

16b. Ornamented 
7a. Tectate Oenocarpus panamanus* 

17b. Semitectate, tectum perforate Bactris major 
15b. Exine > 3 p thick 

18a. 40 -42 p (equatorial dimension) Bactris gasipaes 
18b. 34 - 36 p Bactris barronis 

rocaryum standleyanum L. H. Bailey 
tera ate monosulcate; exine tectate, 1.5 - - : thick; sexine scabrate; sulcus as wide as distal face of grain, 
margins irregular; usually ae gee grains suboblate, 35 x 40 - 

BCI, Croat 16626, MO; plate 26 

Bactris barronis L. H. Bailey 
eee trichotomosulcate; exine tectate, 3 p thick; nent columellate: sexine scabrate; three-slit 

Opening on distal fac oe. en r, as wide as grain: grains suboblate, 34 - 36 p ¢ face). 

PAN, Croat 5867, MO; plate 

i oe 

: ' 

loos ao trichotomosulcate; exine tectate, 1.5 - 2.0 p thick; slightly columellate; sexine psilate; three-slit 

opening as wide as distal face of grain; grains suboblate, 32 - 41 pt (aperturate face). 

BCI, Croat 8787, MO; plate 26:301. 

Bactris gasipaes HBK 
Heteropolar-radiosymmetric; trich 
opening with irregular margins, as long as distal face; a 
PAN, Croat 14479, MO; plate 26:302. 

otomosulcate: exine tectate, 3 H thick: peovaling nee sexine scabrate; three-slit 
g face). 

ris r Jac 
reroll. sro hic in exine semitectate, 2.0 - 2.5 Ht thick; hy columellate; sexine baculate; 

a pp 49 p (aperturate face). 
tectum perfor ate; three-slit my vir ig WIT th poo Or efinea margin, gra 

BCI, Schmaizel 925, MO: plate 26 
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wendlandiana (Oerst.) Hemsl. (C. tepejilote Liebm. ex Mart.) 
Heteropolar-bilateral; monosulcate; exine tectate, lp thick: sexine psilate; sulcus irregular 24 p long x | - 2 4 wide; amb elliptical- 

18x 30-32p vie iew; grains 

BCi, Croat 6506, MO; plate 26:304, 

sna rs nrlt -bilateral, monosulcate and less frequently apolar-radiosymmetric, trichotomosulcate; exine tectate, 3 
p thick; columeliate; sexine psilate; sulcus as long as grain; costa colpi apparently present displaying thin margo; amb elliptical 
and ap ter grains oblate to subobiate, 54 - 55 x 92 - 97 p when monosulcate, oblate to suboblate, 91 - 95 » (aperturate face) 
when trichotomosuicate. 
PAN, Schmaizel 909, MO; plate 26:305. 

Cryosophila warscewiczii (H. Wendl.) Bartl 
er monosuicate; exine ‘semitectate, 1 p thick; = reticulate, heterobrochate; brochi becoming sparser 
oward aperture, 2 - 0.5 4 wide; muri simplibaculate, < 0.5 » wide; sulcus as long as grain x 6 p wide; edges sharp; amb elliptical; 
pata oblate, acta cst anb bake 32x 17-18 seals oo. 
PAN, Croat 12510, MO; plate 26 

Desmoncus aren Linden 
Heteropolar-bilateral; monosulcate; exine tectate, 1.0 - 1.5 thick; sexine scabrate: sulcus as long as grain, margins irregular, 
conspicuous; amb elliptical a depressed at edges; grains suboblate, 20 - 22 x 27 - 32 » (equatorial dimension). 
PAN, Williarns 691, NY; plate 26 

Elaets oleifera (HBK) C 
Dimorphic; pieeriicten: ie monosulcate and occasionally ean radiosymmetric, trichotomosuicate; exine tectate, 3 p thick; densely columeliate; sexine psilate; sulcus well defined, 38 x 9 - 10 Hi a amb escape irregular, trapezoidal and sub-angular; 
gr te 33 - 45 x 50-63 p monosulcate, suboblate, 52 - Op ace) when t 
PAN, Schmaizel 1052, MO; plate 26:308 

Geonoma cuneata H. Wendl. ex Spruce 
Heteropolar-bilateral, oe see : exine tectate, I. 0- iF Sp thick; densely columellate; sexine scabrate; sulcus as long as grain, ro x6-7p p g g e@, 24 - 27 x 20 p (equatorial dimension). BCI, Croat 11237, MO: pla plate 26:309 

Geonoma interrupta (R. & P.) Mart. 
Heteropolar-bilateral; monosulcate: exine tectate, 1 y thick; sexine scabrate: sulcus the length of grain, irregular, inconspi ; ? . PIC UOUS; caida elliptical — suboblate, a0; fe x 17- 19 p (equatorial dimensio: on). ‘ . - ‘AN, Schmaizel 1168, MO; plate 26 

Geonoma procumbens H. Wendl. ex Spruce 
Heteropolar-bilateral; monosulcate: exine tectate, 1 p thick: sexine ilate; sulcu sa irregular; grains suboblate, 25 - si 16- 19 » (equatorial dimensi » on BCI, Croat 10222, MO; plate 26:31 

s long as grain x 1 - 2 p wide; amb elliptical 

= Oenocarpus panamanus Ba Y (O. mapora Karst) 
oe entered monosulcate, occasionally apolar-radiosymmetric, trichotomosulcate; exine tectate, 2 1 ie tageboelae-vat lara ni: oe gaping sulcus as long as grain x 2 » wide: amb elliptical with acute edges, angular semi- 
tricholorhomdecte:, # (equatorial neta when monosulcate, oblate 32 pt (aperturate face) when 
BCI, Schmatel 1371, MO; plate 27:312. 

Denorphie microcarpa (R. & P. 
Imo; ic; phi Nerina rochate been cate and rarely a hg gaia exine tectate, 2 p thick: grains suboblate. 40 - 68 x 42 # wide; muri simplibaculat ong as grain, wide; amb elliptical and angular: ECU, Bolsier 8262, NY: plate 27:3] “ie NS °7 Ort vy ante Sener when trichotomosulcate. 

Scheelea H. Bailey 
Heteropoiar bilateral monosulcate; exine ‘posi exine 5 - 6 . 

uato Spicuous YO x cos thick, replete columeliate: tectum psilate; sexine verrucate, 

Bd cr esc ». “ en ¥ |; grains suboblate, 100 - 110 x 77 

BCI, Schmaizel 904, MO; plate 27:314, 
Socrat ea meet oo a Wendl. (S. exorrhiza (Mart.) Wendi I.) Hetero cat 

2.0 high x rer 30 n ht wide: sulcus o sein nto eee sexine echinate; echini conical, sharp, densely aggregated, 1.5 - grains suboblate, 43 - 46 x 32 - 35 # (equatorial dimension “is at equator widening and rounded at edges; amb usually elliptical: BCI, Croat 8638, MO; plate 27:315. 

Synechanthus warsce cewiczianus H. Wendl. rane a bse exine tectate, | # thick; sexine Psilate; sulcus 25 - 30x 1 p, well defined: amb elliptical grains BCI, eaea a ack, “2 316. 
i 
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PONTEDERIACEAE 

Monad; isopolar-radiosymmetric; monosulcate and di-sulcate; exine tectate, 2 - 3 yw thick; columeliate; sexine scabrate; —* 
as i di as oon united at geben toe apparently 2 zonorate; amb elliptical biconvex to plano-convex; grains suboblate, 34 - 56 x 
34 p (2 gener 164). 

Key to genera and species: 

la. > ; exine densely colt ribereg Pontederia rotundifolia 
lb. < A H naib slightly colume 

2a. 36 p (long axis); exine > on 3 p thick Eichhornia azurea 
2b. 43 p (long axis); exine < 2 p thick Eichhornia crassipes 

Eichhornia azurea (Sw.) Kunth. 
Exine 2 - 3 p thick, columellate; sulcus with irregular margins; elliptical, plano-convex, grains 36 x 20 - 23 p (equatorial dimension). 
BCI, Schmaizel 154, MO; plate 27:317. 

hhornia crassipes (Mart.) Solms In DC 
Exine ] 5- 2.0 p thick, slight ly 1 a | " g g . 1 2p ook : oan llipti ae J : grains 43 x 26 p 

BCI, Schmaizel 119, MO; plate 27:318. 

Pontederia rotundifolia L. f. 
el 2 » thick; densely columellate; sulcus as long as grain, united at edges, zonorate; grains resembling two independent 

es; amb elliptical, pero ag grains 56 x 34 p (equatorial dimension). 
ho Serene 304, MO; plate 27:319 

SMILACACEAE 

apolar-asymmetric; inaperturate; exine tectate, 1.0 - 1.5 p thick; densely columellate; sexine intectate and verrucate; 
pone oleae 16 - 26 py; species not readily distinguishable. (1 genus, 5 species; additional reference: 189). 

Key to genera and species: 

la. 21-26 Smilax spissa 
lb. <20 

2a. Displaying small rupture of exine Smilax spinosa 
2b. Displaying continuous exine 

1 8p Smilax lanceolata 

3b. 19-20p 
4a. Verrucae conspicuous, ny sire aggregated Smilax panamensis 

4b. Verrucae inconspicuous, i t Smilax mollis 

Smilax lanceolata L. 
Exine 1 p thick; ind small ca. 1 p high: grains 16 - 18 p. 
CR, Bunger & Gentry 3369, MNNCR 64214; pipiens 28:320. 

Smilax mollis H. & B. ex Willd. ; 
Exine 1 p thick: ent, small, i pi grains 19 - 20 p. 

, Leon, no voucher, CR; plate 28:321. 

Smilax panamensis Moro 
Exine 1 p thick; verrucae densely soccer maial conspicuous, 1 p high x 2 p wide; grains 19 - 20 p. 

PAN, Croat 5449, MO; plate 28: 

milax spinosa P. Mill. , 
Brn a thick; displayi Il rupt as, resembling vestigial apert hort, ser ted: grains 17 - 19 p. 

PAN, Tyson 3644, MO: plate 28:323. 

0am spissa Killip & Mort. 
Exine 1.0 - 1.5 p thick; verrucae densely aggregated, irregular, 0.5 - 2.0 4; grains 21 - 26 p. 
PAN, Croat 8772, MO; plate 28:324. 

TYPHACEAE 

Monad; heteropolar-radiosymmetric; Sang peter exine tectate; sexine reticulate, homobrochate; pore circular; common 

type; grains spheroidal, 19 - 27 p. (7 genus, 1 speci 

pha domingensis Pers. ’ ; —_ 
Exine 1.0 % 5 a hick brochi 0.5 » wide: muri simplibaculate; baculum conspicuous; pore margins delimited by small baculum; 

grains 19 - 27 p. 
BCI, Schnicber 588, MO; plate 28:325. 
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ZINGIBERACEAE 

tic; inaperturate and periporate; exine stratification indistinct, apparently tectate, 1 - 3 p thick; a 
rain; oc 

Monad; apolar-asymmetr 
psilate; pores circular, 15 - 30 » diameter, 8 - 16 per gr 
grains spheroidal, large to very large 80 - 150 y, highly susceptible to dama 
description based on fresh material. (3 genera, "9 spec: 

Key to genera and species: 

pt thick; 10 - 12 porate, pores 30 p diameter 

4b. Pang 9 -2pithice 8 lO porate, cab 25 p diameter 
150 yw: exine und 

5b. ie hee as 
6a. Pores 15 - 

7a. Exine | - 15 p thick; grains 125 p 
7b. Exine 2 p thick: grains 100 - 120 p 

6b. Pores 20 - 25 diameter 
8a.130 p; 8 - io porate. 
8b.135 p; 8-porate 

Spano allenii Maa 
8-porate; psilate; pi 1.5 - gay pores 25 diameter; grains large, 135 p. 
PAN, plea 2501, MO; 28 

Costus guanaiensis Rusby var. scsi suid (K. Schum.) Maas 

asionally covered by fine ectexinic membrane; amb circular; 
mage by acefolysis; species not readily cto deheiie 

jes; additional reference: 131). 

Renealmia alpinia 
Renealmia cernua 

Costus scaber 

Costus villosissimus 

Costus pulverulentus 

Dimerocostus i 
‘ostus guanaiens 

Costus laevis 
Costus allenii 

8-10 p - 20 1 diameter; grains very large, 100 - 120 p. 
BCI, Schmaizel 633, MO; plate 28:327. 

8-10p oar a : ce ”- of, A re es 20-25 : grains very large, 130 p. BCI, Schmaizel 839, MO; plate 28:328, Clie 

Costus pulverulentus Pres! 
8 nN ra, Sh ned. " ny aE Be af alt a) 

BCI, Schmaizel 816, MO; plate 28:329. 

Costus scaber R. & P. 
14 An . yp a | 

BCI, Croat 14868, MO; plate 28:330. 
pores 15 p diameter; grains large, 89 - 98 p. 

Costus villosissimus Jacq. 
19 —s iL~t oki 2 A +n IAL an zi, 

} ter; grains very large, 140 p. BCI, Schmalzel 853, MO: plate 28:331. 

Dimerocostus strobilaceus O. Kuntze subsp. s 
-porate; 

trobilac 
; @; exine 1.0 - 1.5 p thick; 1 BCI, Schmatzel poy Moons ae Pores 18 u diameter; grains very large, 125 re 

acai — (Rottb,) Maas 
3 p thick; grains la 80 - 87 

rb pale 871, MO; no plate. ge e 

Renealmia cernua (Sw.) Macbr. ee ao on . of wal Ty, Pee 

BCI, Schmaizel 630, MO; no plate. oe 

r vu ins very large, 140 - 150 p. 
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ACANTHACEAE 

Monad; isopolar-radiosymmetric (except Thunbergia:, asymmetric); tricolpate, heterocolpate, syncolpate, (spiraperturate); 
diporate, stephanoporate, dicolporate, tienen. syncolporate syncolpate, stephanocolporate; exine semitectate and 
tectate 1.5 - 8.0 p thick (nexine 1 - 2 y), sexine granulate, verrucate, scabrate, reticulate, punctitegillate; amb circular to angular; 
grains oblate spheroidal to perprolate 17 - 127 x 22 - 127 p. (12 genera, 14 species; additional references: 69, 142 ). 

Key to genera and species: 

la. Tricolpate 

2a. Grains 48 - 63 p, sexine granulate Aphelandra sinclairiana 
2b. Grains oe 78 p, sexine scabrate Ruellia metallica 

lb. Heterocolpate 
3a. Apertures < 12 Herpetacanthus panamensis 
3b. Apertures | > 20... Hygrophila guianensis* 

le. =: Se gli te) Thun ia erect 
Id. Di Trichanthera gigantea 
le. Ste t Nelsonia brunelloides 
lf. Dic olpor che Justicia graciliflora 

lg. Tricolporate or plainer 
4a. Reticulate or gran 

. Prolate, wins oe exine 2.5 p th Teliostachya alopecuroidea 
5b. Subprolate, pores lalongate, exine p thick Justicia pectoralis 

4b. Granulate 
6a. < 25 p, exine < 2 p thick Elytraria imbricata 
6b. >25p 

7a. Pores 10 p diameter Blechum brownei 
7b. Pores 6 » diameter Blechum costaricense 

lh. Steph Ir t Mendoncia gracilis 

Aphelandra sinclairiana Nees in Benth. 
Tricolpate; exine tectate, 1.5 p thick, sexine aie colpi narrow, 60 x 3 p, displaying granular membrane, extending to poles; 
amb circular; grains perprolate, 48 - 63 x 22 - 25 
BCI, Croat 7279, MO; plate 28:332. 

Blec' brownei Ant. Juss 
Tricolporate to syncolporate, exine ss ciel 2u thick, sexine hacking appearing verrucate, | p thick; pores prominent, 
ae 10 p diameter; amb semiangu g - 297-40x33-40 p. 
PAN, Correa 780, KE eit MO; nee oe 

hum costaricense Oerst. 
Ticolporate to syncolporate; exine pe aerial Ms 5- = : - tog sexine granulate, appearing verrucate; pores circular 6 p 

- 40x 
BCI, Croat 4355, KE 18080, ‘MO: plate 28:33. 

Elytraria imbricata (Vahl) Per 
Tricolporate to syncolporate; note tectate, 1.5 p thick, sexine granulate; oo ging long, narrow; pores lalongate 2 x 5 p: 
amb circular, poles strongly depressed; bane era 17- 19x 19- 

PAN, Stern et al. 1905, KE 18082, MO; plate 2: 

Herpetacanthus panamensis Leonard 
Heterocolpate ao pseudocolpi, 3 colpori) moderately i and narrow; exine semitectate, 2.5 Bt thick, eee Pageants 

mobrochate, brochi < 1 lpia iperon circu ular,7-8yd g p x 38 
PAN, Dressler & Lewis 3704, KE 1 29:335, 

Hyg ila guianensis Nees (Hygrophila costata Nees) 
oe 20-271 capi, a a colpori, long. svat: ~e poles; yi tectate, 1 p thick, sexine psilate, granulate at poles; 
pores circular 5 p diameter; neroidal, 28 “43 p. 
PAN, Fokehiid 2105, KE 18084, MO; plate 29:336. 

Justicia iliflora (Standl.) D. Gibson 
Sicchacnaes: per oo shin 7 p thick (nexine 2 » thick, sexine 4-5p thick), reticulate to verrucate, heterobrochate, lumina 1 - 

2 ati whips colpi 8 H wee reaching poles, pores appearing annulate 3 - 4p diameter; amb circular; grains laterally compressed, 

- 93 x 38 - 68 p. 
9 potas 78, a ae 29:337. 

usticia pectoralis Jac 
icobperate to syncolporate: exine 3.5 # thick vas 2. Opat poles, sexine roc aaee, homobrochate, lumina ] » wide; colpi wide, 

-51x 23-28 p. long displaying 3 v wv v moderat 
PAN, Cmet 34a, KE 18091, ‘MO; plate 29:338. 

lasterisk denotes synonym given in Croat (1978), bracketed name denotes senior synonym 
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Mendoncia ea Turrill 
ine scabrate to punctitegillate; nocolpor ate); exine semitectate, 4 p thick at poles, 3 p at intercolpium, sex 9g 

to iipe hort, narrow, ane attra pores circular, protuberant to lolongate, 11 x 7 p; amb angular, pentagonal; grains 

54 p. e to prolate-spheroidal, 57 - 60 x 50 - 
BCI, Croat 16519, MO; plate 29:339. 

Nelsonia brunelloides (Lam.) O. Kuntze 
Stephanoporate picts or t triporate; exine semitectate, 2 H thick, sexine f heseaagte oe homobrochate, lumina 

< 1p wide; pores c - 28 x 25 - 27 

PAN, aver ood SLL We KE 18097, MO; plate 29:340. 

Ruellia metallica Leonard - _ 
Tricolpat jtectate, 2 p thick, sexi brate at poles, rugulate at equator, rugulae] p wide x 3 p high; colpi wide 2.5 p 

b circul i prolate, 66 - 78 x 25 - 30 p. he long, displaying gr 
PAN, Dressler 4239, KE 18098, MO; 6, plate 29-341 

-hscorapct alopecuroidea (Vahl) Nees 
itectate, 2.5 » thick, sexine reticulate-heterobrochate, broc - 5 p wide, displaying 2 to 

5 forge | wurrine muri pps cg colpi wide, moderately long: pores lalongate 3.5 long x 4. Hs ‘ ee amb circular; grains 
prolate to subprolate, 38 - 40 x 
PAN, Lewis et al. 5486, KE ‘arn fas ke 29: 342, 

Thunbergia erecta (Benth.) T. Anderson 
Apolar, asymmetric, syncolpate be eee exine intectate, 3 p thick, sexine verrucate; continuous colpi narrow, forming 
spiral between poles; grains , 59-63 -63 ph 
ECU, Dodson 11108, MO; plate 30: 

Trichanthera gigantea Nees 
lsopolar, bilateral, eae ‘structure complex, 24-pseudocolpi (bands in opposite hemispheres), perpendicular; exine 
semitectate, 8 p thick, sexine reticulate, columellae bordering pores; pores lalongate, 7 x 10 p, annulate; amb circular; grains 

re 
PAN, Tyson et rm 3118, KE 18100, MO; plate 30:344. 

AMARANTHACEAE 

Monad: apolar-asymmetric; fenestrate, a beg tectate 1.5 - 2.5 p thick, sexine baculate, granulate, tectum psilate: 
12- H 2 pores, 3 4 diameter, annulate; amb circular to hexagonal: grains spheroidal, 
16 - 25 p. (6 genera, 8 speci Aditi lef 65, 79, 172, 205). 

Key to genera and species: 

la. Fenestrate 

2a. 14 to 18 lacunae, grains > 20 B, amb circular 
. 12 lacunae, grains < 20 p, amb hexagonal 

Gomphrena decumbens* 

Gavstshesneossssssaslsiceniebs Alternanthera ficoidea® 
4a. Exine 1.5 p thick, cal ae Stag 

. lacunae 6 p wide i patties Mig! Ribaturdtloncnw tie Usveinveisortades Alternanthera sessilis Nhs, Pedic meet triacetin iiaremian Iresine angustifolia 

Sa. Psilate, > 30 pores................ = fied aes REISS Moat Retna arkoneratinrs ds sis de¥ui/aeitasdedemavesvesvtes}<achevo.es'eesesie« Cyathula prostrata 

6a. Pores < 20, grains > 20 p, exine 2.5 p thick... i issi 
ve Pores Epa : oie SO patil te teertnseeeeene Chamissoa altissima 

a res 3.0 » diameter........... lig » ree RELIOAAS aa Wonhushaie CeiVgradnananms suasereiod does sesslcosaccancise: Iresine celosia* Pores | Me renee szhrstdasssasisenesntonnnesiennobazndeegnsssnasiccasesore.ss.,.....,, Amaranthus viridis 
Alternanthera _ficoidea (L.) R. Br, (Alternanthera paronychioides St. Hil) Fenestrate; exine Ik 5 : tebng ye ot thick, sexine granulate to baculate, 8 bacula on each fenestral wall, lacunae 12,6.5 p wide, annulate, 
BCI, Croat 12201, ice nae ita oe, Brel JP 
ommebne rnanthera sessilis (L.) R. Br 
enestrate; exine 2 p site sexine ranulate t 
ne Aldi nar g : : sc ane Bacula conspicuous, lacunae 12, 6.5 wide, annulate, fenestral wall 
PAN, Correa et al. 3214, MO: plate 30 

Amaranthus v 
Periporate porte was 1.5 p thick, sexine Slightly baculate: Pores Circular, 1.5 grains spheroida # diameter, slightly annulate; amb circular, 
PAN, D'Arcy or a, no plate, 

Chamissoa altissima (Jacq.) HBK Periporate (20-porate); exine 2.5 # thick, sexine baculate, bacula < ] interporium 5 p: amb circular: a KH: pores circular, 3 ud lus 0.5 p thick. BCI, Croat 4681. MO; plate 30-35 a ours sphneroicicl. dimorphic, 25 - 28 pand 19- 23 ht diameter, annu a 
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Cyathula prostrata (L.) Bl 
Periporate (32- “porate): exine ] ‘8 vy thick, sexine ti to baculate; pores circular, 3 » diameter, appearing annulate, 

circula p , 16-19 p 
BCI, Croat 6674, MO: plate 30:348. 

Gomphrena ns Jac hrena serrata L.) 
Fenestrate; exine 1.5 p thick, sexine baculate simplicolumellate, ca di hl lacunae 14 - 18,8x8 
LL, annulus narrow, fenestral —_ 2 pH: amb circular-irregular; grains nyt 21-24 ig 
PAN, Lombardo 60, PAN; plate 30:349. 

Iresine angustifolia Euphr. 
Fenestrate; exine 2.5 4 thick, sexine baculate, lacunae 12,5.5 - 6.0 p diameter, annulus 0.5 p diameter, interfenestral wall 2.5 p 
thick: amb ie Op. 
BCI, Croat 8710, MO; plate 30:350. 

Iresine celosia L. (Iresine diffusa H & B in Willd.) 
Periporate (22-porate); exine 1.5 - 2.0 p thick, sexine baculate, bacula conspicuous, 1.5 p high; pores circular, 3 » diameter, 
int ium 2 1b circul i heroidal, 16 - 18 p. 
PAN, Troetsch 51, PMA: plate 30:351. 

ANACARDIACEAE 

Monad:; isopolar-radiosymmetric; tricolporate; exine semitectate 2 - 4 p thick, sexine reticulate, striate, striate-reticulate, 
homo- and heterobrochate; pores lalongate; striae always longitudinal; amb circular; grains oblate-spheroidal to prolate, 25 - 
56 x 20 - 49 p. (5 genera 

Key to genera and species: 

la. Striate 
2a. Prolate, pores 15 p diameter, grains > 45 p (long axis) 
2b. Subprolate, pores 6 p diameter, grains < 

1-44 yp 

Spondias mombin 

Spondias radlkoferi 
Mangifera indica 3b. 25 - 26 

lb. Reticulate 
4a. Exine 2 3p th 

gp hides o to prolate-spheroidal 
5b. Prolate-spheroidal to subprolate 

k 
is) Astronium graveolens 

Mosquitoxylum jamaicense 

Anacardium excelsum 
Anacardium occidentale 

Bh oO 

Sse 

@ - lA w = 

> 35 p (long axis) 

nacardium excelsum (Bert. & Balhir.) Skeels 
Retcutte, heyy weiss pr: brochi < ] ad wicle: exine 3. 5 re thick, sexine fl aig colpi as long as grains; pores 

- 49x 37-49 p. ry ee 4 
N, Ke methios 74 KE 18343, MO; plate 30:352. 

acardium occidenta 
Reticulate, ieewiorsin brochi emprbae aes Ae gee at striae; exine | 4 H thick. sexine ode colpi 

- x - 

Op amb ci oe — bis ld 

fey Blum & Tyson 1964, KE 18351, MO; ace 

stronium ns Jacq. 
Striate-reticulate, heterobrochate, brochi diminishing toward apertures, resembling striae, muri < 1 p wide formed by dense 

cula; exine 2 p thick, sexine policolumellate; colpi 28 x 3 p, costa colpi 3 p; pores transversely parallel, 2x 8p wide; amb 

- 26 p. circular: grains subprolc. 27 - 32x 
CR, PAO 1630; plate 31 

Mangifera indica L. 
or reticulate, homobrochate, brochi < 1 » wide, exine 2 » thick, sexine simplibaculate, separated from nexine at pores 

olpi long, wide, displaying slight equatorial constriction; pores lalongate 6 » wide; amb circular; grain subprolate to prolate, 25 - 

26 X 20.5 - 22.0 p 
PAN, Schmalzel 685, MO; plate 31:355. 

Mosquitoxylum jamaicense Krug & U sali 
Reticulate, homobrochate, brochi < 1 mule exine 2.5 p thick, sexine indistinct: colpi as mee wide, gradually expanded toward equator; pores transversely parallel, 1.0 x 16.5 p, pin curving: amb circular; ouies 

subprolat §- 43.0 
CR, Holdridge 6343, KE 17584, MO; plate 31:356. 

Spondias mombin L. i a dis gs SAD Ini as | i 1 p wide; pores lalongate, 10x 15 p, Striate, striae <1 oriented; e } p 9 5G, Haw, * +p 
Se La cuidicarchenass.AO-Sbx08 0p, 

PAN, Dwyer et al. 4688, KE 18352, MO: plate 31:357. 
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Striate, striae < | p, longitudinally oriented; exine 2.5 p thick; colpi as long as grain, narrow; pores lalongate to transversely 
parallel, 1 x 6 ys amb circular, grains subprolate, 41 - 45 x 22 - 33 p. 
BCI, Croat 10082, KE 18387, MO; plate 31:358. 

ANNONACEAE 

: f re, 48 - 250 py; grains (monads) apolar, asymmetric, inaperturate; exine tectate, 1 - 8 p thick, SOWOC, PONCE i SON Se ee brate; grains spheroidal to oblate, 35 - 130 x 20-81 p. 
(7 genera, 1] species; additional references: 196, 201, 202). 

Key to genera and species: 

la. Grains arranged in tetrads 

3a. Tetrads 230 - 250 p, sexine reticulate Annona muricata 
3b. Tetrads 150 - 170 p, sexine baculate 

. Square tetrad, e Annona glabra 
4b. Tetragonal tetrad, exine variable < 3 p thick Annona spraguet 

2b. Tetrads < 150 p 
Sa. Tetrads approximately 130 p Annona acuminata 
5b. Tetrads 48 - 

6a. Psilate, exine > 2p thick, grains < 40p Xylopia frutescens 
6b. Scabrate or baculate, exine < 1.5 p thick 

7a. Bacula conspicuous Crematosperma sp. 
7b. Scabrae small, resembling granulae 

8a. Tetrads 77 - 82 p. Annona hayesii 
8b. Tetrads 48 - 64 » Guatteria dumetorum 

Ib. Grain: i is (isolated from original tetrad) 
9a. Sexine psilate 

10a. Exine < 1 p thick, grains 48 - 64 ht (long axis) Guatteria dumetorum 106. Exine 2 -3 u thick, grains 42 - 53 p 
lla. < LL. . } lopia frutescens 1b. 42-53 p 

— “ 12a. Exine 2 p thick... 
12b. Exine 3 p thick 

9b. Reticulate 
9c. Scabrate 

9d. Baculat 
RAbies es hen ePANL thin neivaiv WlgCcas twas tkess cvecsstiecc: Crematosperma sp. e 

13a. < 60 p (ong axis) 
a = NOM Worteo vine snntyishiveyshtnhalsdtdnsvidiniSinsdosia lect sionsse cease <; Annona hayesii Ba ee a roan rehab eipkinb secant pb bss kictecaeenoncsscoxcecaice Unonopsis pittieri 136. > 100 p ax 
Tio. Erie ct. Sn Weeki site ia eee cn 
156, Exine W525 pthc tt tteissteennnssesennnense Annona glabra 

16a. OR Mciciplvtic set i smite tsieciasciss.: meassateiaubes dave tie lan lasidscbsiccisdoaeevicieedesessers Annona acuminata 
92-1 

ee ie Ror 
Annona hayesii 

Anaxagorea panamensis Stand. 
hiro Ee ing bed pind description based upon isolated grains; monads apolar, asymmetric, inaperturate; exine aL é : rea reduced to < 0.5 1, intectate at proximal area, sexine scabrate, columellate: grains spheroidal, 47 
BCI, Schmatel 1130, MO; plate 31:359. 

Annona acuminata Saft. 
Tet t ‘ 

i saan Garvey bosaacin, banana i monads apolar, asymmetric, inaperturate; exine tectate, 1.5 - 2.0 p thick, Gee and size, < 1p high; LO patterns show reticulate sexine; isolated grains oblate, 66 
BCI, Croat 11757, MO; plate 31:30, 

Annona glabra L. 

Square tetrads, occasionally cross tetrads 150 - . sexine strongly bacuiate, bacula 1.0 - 25 p wide, inves a nad OPOlar. asymmetric. | naperturate, semitectate; exine 3 p thick, BCI, Schmatzel 297, MO: plate 31:361. NS CMAN, x 100 - 190 p. 60 - 80x 100-1 

Annona hayesii Saft. 
Square tetrads 77 - 82 H. Cross tetrads 66 - 7 : = FO; j 

i 
baculate, bacula < 1 » wide: grains oblate to Hpi ayong sar ro ibaadias inaperturate; exine tectate, 1.5 p thick, sexine BCI, Foster 2284, MO: plate 31:362. ; Bi 
Annona muricata lL, 
Tetragonal and cross tetrads 230 - 250 y- nads heterobrochate, brochi circular, muri ca. 2 ioe tit _ummetric, inaperturate, tectate: exine 8 p thick, sexine reticulate, HON, Clewell & Cruz 4128, MO: Plate 32:363. Soe mente: a 2-4» wide; grains oblate, 60 - 70 p 
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Annona spraguei Soff. 
Tetragonal tetrads, susceptible to ee 160 - 170 Ow monads ee oarnnatic. inaperturate, tectate; exine 3 y thick at 
distal area to < 1 p thick at | - 85x 110-130 p. 
BCI, Croat 10144, MO; plate 32 

perma sp, R. E. F 
a itn tetrads, silence to eae re 74 pw; monads apolar, asymmetric, inaperturate, tectate; exine < 1 pt thick; 
sexine scabrate; grains irregular, 30 - 48 x 
PAN, Duke 3627, MO; plate 32:365. 

Desmopsis panamensis (Rob.) Saff. 
Tetrads, ao to breakage, description based upon manent ae monads apolar, asymmetric, inaperturate, tectate; 
exine 3 p thick, sexine scabrate; - 48 p 
BCI. Sei iaieg no voucher, BCI; plate 32:366. 

ver 

ria dumetorum R. E. Fries 
Tetragonal tetrads, appearing sr ay 48 - 64 pw; monads apolar, asymmetric, inaperturate, exine intectate < 1 p thick, sexine 
baculate, bacula < 1 — ay ns suboblate, 40 x 52 p. 
BCI, Croat 7738, MO; plate 32: 

Unonopsis pittie ff. 
Tetrads, "susceptible to ririgpela , descriptions based upon isolated es monads 7 wr it hb inaperturate, 
intectate; exine 1.0 - 1.5 p thick, sexin g - 40 x 52-60 p 
PAN, Die "7358. MO; plate pe 4 

Xylopia frutescens Aubl. 
laimganes tetrads 48 - 54 yp; monads apolar, asymmetric, inaperturate, tectate; exine 2.0 - 2.5 p thick, sexine psilate; grains 
suboblate to spheroidal, 30 - 35 
BCI, Foster 805, PMA; plate 32: 369. 

APOCYNACEAE 

Monad; isopolar-radiosymmetric and apolar-asymmetric; stephanocolpate, diporate, triporate, periporate, stephanoporate, 
tricolporate; exine tectate, < 1 - 7 p» thick; sexine psilate, granulate, punctitegillate; colpi short; pores always annulate; amb 
circular to angular; grains pee to subprolate, 26 - 124 x 27 - 160 p. (14 genera, 21 species; additional reference: 93 ). 

Key to genera and species: 

la. Stephanocolpate (4 -5 colpi, psilate, grains > 115 p) Thevetia ahouai 
Ib. Diporate 

.240p Odontadenia macrantha 
is <40p 

3a. Pores 2.5 - 3.5 » diamete t Forsteronia myriantha 
3b. Pores 5 - 6 » diameter, common type Malouetia guatemalensis 

Ic. Triporate 

4a. Pores ovoid 8 x 5 p Lacmellea panamensis 
4b. Pores circular 2.5 - 12.0 

5a. Oblate-spheroidal to spheroidal 
6a. 60 - 90 pL, pores 7- Sanaa 
= Exine s ] pt Rhabdadenia biflora 
b. Exine > 1p ie Prestonia obovata 

6b. = tl pores 3 - 6 p diameter 
Forsteronia peninsularis 

8b. over normal type Prestonia ipomaeifolia 
Sb. mange hg 

ae Pores 2.5 - 3.5 p diamete ginat Forsteronia myria 
10b. Pores 5 - 6 p diameter, common type Malouetia a eae 

9%. > 40 p 

> hile 4-6un, at Odo a macrantha 
12b. Pores § - 12 ~, common 1 ty Prestonia acutifolia 

1lb, 70-90 p Prestonia pn 
1d. Periporate or stephanoporate (4 - 8 porate) 

ma ye 30 u Forsteronia myriantha 
14b. 30- 

15a. Pores 3 - 6 » diameter 7 
16a. Pores as Prestonia tpomaeifolia 

torial 
page a sg 12 Forsteronia lp ti 

17b. Interporium 24 p Malouetia guatemalens 
; - 12pdi ter 

ger ie HOE 3u Prestonia acutifolia 

18b, Ann ulus 1 : 
19a. Granulate Odontadenia punticulosa 



19b. Psilate Mesechites trifida 

130. 260 p 

ee ppp Prestonia portobellensis 

lb. Spheroidal 
‘ 22a. Annulus 2 p, exine | p thick Prestonia obova 

22b. Annulus | pt, exine < 1 p thick Rhabdadenia b ae 

nae Cemcotint aie Mandevilla subsagittata 
23b. Interporium 45 Mandevilla villosa 

le. Tricolporate 
24a. 2 80 

25a. Obie aahecsaal sexine psilate Allamanda cathartica 
25b. Subprolate, sexine reticulate Catharanthus roseus 
.<80p 
260, 40-75 p 

27a. Subprolate, costa pori present Stemmadenia grandiflora 
27b. Suboblate, costa pori absent Aspidosperma cruenta 

26b. 30-40 p 
28a. Suboblate PAD 3 - 6 » Aspidosperma megalocarpon 
28b. Subprolate, PAD 20 p Tabernaemontana arborea 

Allamanda cathartica L. 
lsopolar-radiosymmetric, tricolporate; exine ] 0- 2. 5 rv thick, sexine ins to » granulate; or 6x25 p, ‘eis granular, 6-7 p 
wide, PAD 5é py: pores lolongate, 20 x I, 95 x90-130p 
BCI, Croat 6573, KE 18190, MO; plate 33:370. 

rape am cruenta Woods. 
ar-radiosymmetric, tricolporate; exine 2 p thick, sexine psilate to finely granulate; colpi moceratnaly long, wide, PAD 6 LL. 

margines 5 x 3 , wide and thick; colpi displaying equatorial constriction; pores lalongate, 12 x 20 p; amb angular; grains 
41 -48x 43-48 p suboblate, 

GUI, Fanshawe F1226, KE 18191, MO; plate 33:371. 

heaps any oe ah Miell id 
tricolpo e 1-3 thick, sexine granulate to psilate; colpi 16 x 4 p, margo protuberant 3 - 5 p wide, PAD 3 - Supe res lo b circular gular; grai lboblate, 29 - 34 x 35 - 39 ph. GUA, Gentry 8352, moh ie 33:372. 

Catharanthus roseus (L.) G. Don 
lsopolar-ra ye Ne tricolporate: exine 3 p Sige sexine reticulate, homobrochate: colpi ao 84-95 x 3p, PAD 15- 25 yp, margo - 8 uw: pores rectangular 8- si x 12-20 p; amb angular; grains subprolate, 90 - 100 x 3p PAN, Warner 210, KE 18192, MO; plate 33 

oe myriantha J.D. 
asymmetric and isopolar-r -fadiosymmetric, diporate, triporate and stephanoporate (4 - 5 porate), usually triporate; exi i ick sexine psilate; Seai2) Sp circular, 2.5 - 3.5 p diameter, annulus 2 p thick, granulate; amb aves e usually su 

BCI, Foster 4107, MO; plate 33: 

Forsteronia penins 
Apola 

oods, 
rasymmetric and isopolar-tadiosymmetric, triporate and ste scabrate: pores eecennant circular, § u diameter amb phanoporate (4 - 5 porate); exine 1 p thick, sexine 

spheroidal, 44-5) p. circular (when triporate); annulus 2 p thick, interporium 12 p; grains oblate- 
BCI, Croat 14000. MO. plate 33:37, 

mont midhentbi ae ee -radiosymme triporate; exine 1.0 - 1.5 thi Circular; grains suboblate, 26 - 27 x 29 - 33 p thick, sexine psilate 
BCI, Schmatzel 392, MO; plate 33:376 

“scabrate; pores lolongate 8 x 5 p, annulus 2 p thick; amb 

pee guatemalensis (Miell, Arg.) Stand. 

sccaateeapamein, pees cei " Fegan Miporate and 4-porate; exine 1.0 - 2.0 p thick, sexine psilate to 4485: nnulus | - 2 thick, irregular; interporium 24 p; amb semi-angular; grains suboblate. 31 - 
BCI, Croat 13486, KE 18193, MO: Plate 33:377, 

perenne: subsagittata (R. & P.) W, 
polar-asymmetric, 
ernest at equator en On —— ett ~ 1.5 4 thick, sexine scabrate: pores circular, 17 - 20 p diameter, usually 
PAN, Dwyer 2340, KE 18194, art plate 34:378 : grains appeari ring oblate-spheroidal, 100 x 116 - 150 p 

yates villosa (Miers.) W Woods, 
Apolar-asymmetr ic, periporate (4-5 ate’ 
Slightly elliptical, 15 - 23y 1 diameter, orn? the ; plea : eee Psilate, i pa: scabrate near pores; pores circular fo PAN, Nee & & Mori 3659, KE 18 8195, MO; plate 34 100 x 104- 150 p 
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Mesechites trifida (Jacq.) Muell. Arg 
Apolar-a -asymmetric, periporate (4 - " porate); exine 1.0 H thick, pry bt pores circular 6 - 8 » diameter; annulus | p thick, 
slight! my g - 58 ve 

BCI, Croat 12951, KE 18196, MO; plate 34:380, 

Odontadenia m se tshapiecines (R. & S.) Markg. 
lar- — diporate : and ud exine 1. 0- id. S ph thick, sexine psilate to Seren septs circular, crassimarginate, 4 - 

1 ot diamete lus 2 circular 

BCI, Putz 821, MO; nyc 

Odontadenia punticulosa (L. C. Rich.) Pulle 
Apolar-asymmetric, periporate es fd > porate); exine 0.3 - 1. 0 uu ace. mae psilate; pores circular, 6 - 9 » diameter; annulus 
incomplete ca. 1 p thick, de 
BCI, Croat 8633 (p), Dressler 4312 (d), KE 18198 @). MO; plate 34:382. 

Prestonia acutifolia (Benth.) K. Schum 
bsg sebe anton: regain and 4-5 porate: exine 1.0 - 1.5 p thick, sexine psilate; pores circular, 5 - 12 » diameter, scattered, 
annulus 3 » wide; grains perprolate, 37 - 75 » wide. 
BCI, Croat 4401, KE 18199, MO; plate 34:383. 

Prestonia ipomaeifolia (A. DC.) Stand. 
str ili ebay triporate and nb mnths (4 - 8 porate); exine Tp thick, sexine peate: pores circular, 3 - 6 »p diameter, 
scattered, annulus 2 - 3 p thick, thicker in g 9g - 55 x 35-60 p. 
PAN, Gentry 5727, KE 18201, MoO; plate ° 35.384. E 

Prestonia obovata Stan 
ena pelea tiporate and periporate (4 - 5 porate); exine 1 p thick, sexine psilate; pores circular, 7 - 12 p diameter, 

- 86x 69-91 pb 
385, a Geintonedar Dressler 2941, KE 18085, MO; plate 

Prestonia portobellensis (Beurl.) Wood: 
ia hers triporate and 4- pes exine < lp thick, sexine psilate; pores circular, 7 - 12 yp diameter, annulus 
inconspicuous; grains irregular, 74 - 81 x 81-92 p. 
PAN, Nee 10706, KE 18086, MO; plate 35:386 

Rhabdadenia biflora (Jacq.) Muell. Arg. in Ma 
Apolar-asymmetric, bys otainged and date tates te -porate); bei < 1 p thick, sexine psilate; pores circular, 10 - 12 » diameter, 
scattered, annulus 1 pt ; grains irregular, 66 - 
BCI, Croat 8296, KE 18087, MO plate 35:387. 

Stemmadenia grandiflora (Jacq.) Mie 
Isopolar-radiosymmetric, ticoiporat: ae: : 34 thick, thickening | at poles, sexine punctitegillate; colpi 25 - 33 p long, a 
club type; pores slightly protubera at equator (colpus transversalis) 10 p wide; amb eee ee 

olate, 58 - 75x 43-54 p. 
PAN, Duke 15477, KE 18088, MO; plate 35:388. 

aemontana arborea Rose 
kopolaradosynmnetc, tricolporate; exine | 3 La thick, reset igi scabrate; colpi 18 x 4 p, PAD 20 yu: pores lalongate, 3 x 10 p, 

- 38x31 - 
BCI, Croat 5243 (p) ), Schmalel 414 (a), MO: marepes 

ia ahouai (L.) A. DC. 
seers adiosymmetic, 4 4- S Haase exine 3 p thick at sbsnaivonaoe - # thick pple aay punctitegillate; colpi 33x 10 p, 

pt 
PAD 4 46 - - 54 p, mar semi-ar ygular; yb oid 

PAN, Nee 7648, KE 18089, MO; plat y 36:389. 

ARALIACEAE 

Monaa; pirprescoman saa sr tricolporate; annie semitectate, 1.5 - 4.0 p thick; sexine reticulate, homobrachate, brochi < 1 p 

wide, muri simplibaculate; colpi long, sharp, narrow, pores always lalongate, oe transversely parallel; amb circular, semi- 

angular; grains oblate-spheroidal to subprolate, 21 - 38 x 18.5 - 32.0 pu. (4 genera, 5 ies). 

Key to genera and species: 

la. Pores 3- 5x 8 p, lalongate ; 4 
2a. Suboblate to oblate- spheroidal Wc aapapeetie Polyscias guilfoylet 

Oreopanax capitatus 

llel lb. Pores <3 yx> 10, raion ea Didymopanax morototoni* 

3b. Spheroidal to subprolate 

4a. Exine < 2 p thick, PAD 8 p. grains ca. 2 26x25 p 

= Exine > 2 p thick, PAD 12 p. grains ca. 30 x 32, mv 

— stenodontus 
Dendro, arboreus 
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Dendroponax arboreus (L.) Dec. & Planch. 
Exine 2-4 a thick, sexine reticulate, homobrochate, brochi < 1 » wide, muri simplibaculate; colpi narrow, long, sharp, 24 x1p 
margo 2 » wide. PAD 12 p: pores transversely parallel, 2.0 - 2.5 x 16 4; amb semi-angular; grains subprolate to aceeauee 
28 - 32x 26-36 
BCI, Knight, KE 18210, MO; plate 36:391. 

nax stenodontus (Standl.) A. c. Smith 
Sete yy 2.0 p thick brochat i simplit lat: Ipi | , narrow, sharp, PAD 8 yp, costa colpi 2 
pt thick; pores transversely parallel, 2.5 - 3.0x 12-14 p: ib hexagonal; grains sph ide Ito prolate-spheroidal, 25 - 27x 23-26 p. 
PAN, Dwyer & Duke 7905, KE 18211, MO: plate 36.392 

Didymopa ‘oni (Aubl.) Dec. & Planch. (Schefflera morototoni (Aublet) ico ee apy & Frodin) 
Saar 2.5 - 30 Op ghey sexine reticulate, homobrochate, muri net ine broch i 1 a ong. sha, PAD 9 p; pores 
transversely parallel, 2 x thi id — -30p 
PAN, Correa & Dressler 429, KE 18212, MO; plate 36:393. 

Oreopanax capitatus (Jacq.) . & Planch. 
ane oe be p thick, senine | reticulate, homobrochate, brochi < ] v wide; aa proit s 1 - 2 p wide, PAD 8 ny pores ads 

g to spheroidal, 28 - 38 x 23 - 32 p. 
J 

CR, mcr-a eee KE 18213, MO; plate 36:304, 

Polyscias guilfoylei (Bull.) Bailey 
Exine 2 p thick, sexine reticulate, h b t olpi long. }; pores inconspicuous, appear 
lalongate, 4 x 8 »; colpi having equatorial constriction, costa Hole 2 | I: (ect ya eat suboblate to eee 
variable in size, 21 - 34 x 24 - 39 p. 
Caroline Islands, Fosberg 948, NY; plate 36:395. 

ARISTOLOCHIACEAE 
Monad, apolar-asymmetric, inaperturate, intectate; exine 1.5 - 3.0 pt thick; sexine sie verrucae < 1 px 1.5 - 3.0 p wide; grains appearing circular, 33 - 48 p . Susceptible to damage by acetolysis. (1 genus, 3 specie. 

Key to genera and species: 

la. s 40 p. 
Ib. >40p 

2a. 40 - 50 p, verrucae variable 
2b. 45 - >60 p, verrucae uniform 

Aristolochia chapmaniana* 

Yoiasa be bia caan ed vadlp Seed OpuSaS Tad ciok ee Aristolochia gigantea* Mere tna ono ncaa oes daa kysava 24 aha vo kd ihg cdebskb gna padvyibssisecesoeceeessoes Aristolochia pilosa 
Aristolochia chapmaniana Stand. cio tonduzii Schmidt) 

eo i Exine 2.0 - 2.5 p thick, sexine v €, verrucae uniform, 2 p wide x 1 u: ins ci 
=a sek Wee tates 2: yh XI grains circular, 33 - 37 p. 

Aristolochia a Mart. & Zucc. (Aristolochia cordiflora M 
k, sexine verrucat: 

utis) Exine 2.5 p thic e, — BCI, Schmatel 1241, MO: plate 36 fucae variable, 1.5 - 3.0 4 wide x < 1 p high: grains circular, 44 - 57 ph 

Aristolochia pilosa 

Le eee sexe verrucate, slightly perforate, verrucae uniform, 3 yp wide x <1 p high: grains circular, size variable, 45 - 
BCI, Schmaizel 324, MO; plate 36:398, 

ASCLEPIADACEAE 
two similar pollinia per pollinarium; ‘Polina large, globular, oblo tri Ngk lar, k idne i y 1 bak 70 

long 270 hid Aa frst ooh stn > 120, pollinia united by t en herbi a — pein 
apolar, asymmetric, inaperturate, fociene: lum vrcble een Usoly rectangular. 180 - 586 p long x 110 - 388 p wide; monads 
purest, 34 11 species; additional references: 34, 35 thick; sexine psilate; amb irregular-geometric; grains 25 - 85 p. 

Key to genera and species: 

Ta. Pollinia > 700 p long 
2a. 700 - 850 p 

3a. Globular > 500 p wide, QIGINS < 50 Bcc. 3b. Lanceolate < 300 wide, grains > 56 TS aes onceas erect Gonolobus allenii 
Klong 

MMO Wpkeg ee  ronnicca Marsdenia crassipes 4a. > 700 »p wide 
: dh cheet Rabe ogs corpusculum < 400 x # long. exine 4 p t 

_) slareis 400 p. axes 0-88, te Fob tote i casa vdesccavs ede: Fischeria Junebris sa cee 
Ce ieee ee Matelea trianae - paseersaid bryos exine > 10 p thick......... 

Chadha dace acre ecncsioas. cle 
" Poste ped, exine <6 Megat | on aaa |. 7a. > 400 » wide TPN e eee eee ee 

POPP Neel imereeeseee 
SUC e Coot lew ennee SOUR PERSOS TOWER ON Le rade ag ee ees 

See eeveneeenes Ore eneeee Matelea viridiflora* 
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7b. < 400 p wide 
8a. Grains < 40 p 

9a. Coudicte filiform Cynanchum cubense 
9b. Caudicle triangular Cyn recurvum* 

8b. Grains 40 - re 
10a. Caudicle < 200 p long, club-shaped, exine > 4 p thick Blepharodon mucronatum 
10b. Sener > 200 p long, triangular, ae <4 thick Matelea pinquifolia 

ias curassavica L. 
Pollinia lanceolate (oblong-fusiform), 950 - 972 p long x 342 - 357 p» wide; caudicle club-shaped, 510 nS long; corpusculum 
rectangular, 418 pH long x 311 p wide; grains > 200 per pollinium, apolar, asymmetric, inaperturate, tectate; exine 12 p thick, sexine 

| a el 1 60-70 p. 

PAN, Tyson & Smith 4135, MO: plate 37:399. 

Blepharodon eeraree (Schiecht.) Decne | In DC. 
d 168 p long; corpusculum rounded, 357 yp long x 200 p wide: grains > 

200 per ‘poli nium, woe ne nclemeny hy tectate: exine 4 p thick, sexine psilate; grains 65 p long. 
PAN. Ge Gentry 1898, MO; plate 37:400 

Cynanchum cubense (A. Rich. 
Pollinia globular, 673 yw ii x 321 oe. wide is filiform, ' 944 H wi perigee heart-shaped. 306 u long x 189 » wide; grains > 
200 per pollinium, apolar, a 25 - 35 p. 

BCI, Croat 11175. MO; plate 37:40). 

Cyn recurvum (Rusby) Spelim. (Tassadia obovata Dec.) 
Pollinia lanceolate, 525 p long x 225 p wide: di sessile, tri lar; corpusculum semi-triangular, 150 4 long x 100 p wide: 
grains > sg an patina, apolar, “asymmetric, inaperturate, tectate; eas 4-64 thick, sexine isla grains a to 

geometric 
BCI, Croat 15000, h MO: plate 37:402. 

Fischeria funebris (J. D. Sm.) S. F. Blake (Fischeria blepharopetala Blake) Neat rae ea 

Pollinia globular, kidney-shaped, 1070 p long x 7 wid b-shaped 

ha > 200 per pollinium, apolar, asymmetric, inaperturate, tectate; exine 4 pt thick, sexine psilate: grains sichaie a to ccreie. 

S pt 
ce Gentry 4863, MO; plate 37:403. 

Gonolobus allenii Woods ; 
Pollinia globular, a grains > 200 per pollinium, apolar, asymmetric, pt long x 540 p 
inaperturate, tectate; exine 2.5 p thick. sexine beth grains ies to a 36 p long. 

BCI, Croat 6102, MO; plate 37: 

eu 

larsdenia crassipes H ; 
Polina lanceolate, 863 p nice x 270 p wide; caudicle triangular, < 150 » wide; corpusculum concave-rectangular. 586 p long x 342 

le; grain > 200 per pollinium, apolar, asymmetric, inaperturate, tectate; exine 3 p thick, sexine psilate; grains irregular, oblate 

-65p 
BCI, Pile! 103, MO; plate 38:406. 

Matelea pinquifolia (Standl.) Woods. 
Pollinia mt tg 612 long x 347 p wide; caudicle triangular, ca. 200 p long; corpusculum semi-triangular, 229 p long x 110 » wide; 

grains 120 - | a ml pollinium, apolar, asymmetric. inaperturate, saad a exine 2.5 - 3.0 p thick, sexine psilate; grains irregular to 

geometric, 
PAN, Wittenepoe 8814, MO; plate 37:405. 

trianae (Trin. Im. ; 
Polina globular, 1020 per x 707 p wide: caudicle triangular, 350 » long; corpusculum semi-triangulor, 444 p long x 245 » wide; 

grains > 200 per pollinium, ehaeby asymmetric, inaperturate, tectate; exine 2.5 p thick, sexine psilate; grains irregular to 

fe ‘ B 
BCI, Schmaizel 673, MO; plate 38:407. 

lia & Schwarz) 
atelea uv G. Meyer) Woods (Matelea denticulata (Vahl.) Fonte 

tom shies ages m mei x 468 uw wide: caudicle triangular, 203 p» long: cor rpusculum semi-triangular, 180 p long x 125 p» wide; 

grains > 200 per pollinium, apolar, asymmetric inaperturate, tectate; exine 1.5 -2.0 p thick, sexine psilate; grains irregular, 50 - 55 p. 

BCI, Schmaizel 829, MO; plate 38.408. 

Sarcostemma clausum (Jacq.) R. & $ 
peer cece, 936 p long x 325 
200 per pollinium, apolar, asymmetric 
BCI, Schmatzel 499, MO; plate 38:409 

caudicle triangular, 400 p long; corpusculum sr ac 393 p long x 388 pp wide; grains > 

Anecherge arte exine 5 p thick, sexine psilate; amb geometric; grains oblate 45 x 60 p. 

BEGONIACEAE 

Monad, isopolar-radiosymmetric tricolporate; exine < U shee Leconpiair soxine _ kg long, narrow, c
ra pores 

lalongate 1.0 x 1.5 4.0 p; costa colpi | tt; amb ci gra e, 14 - 10 p. (1 genus, 3 species). 
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Key to genera and species: 

laa? ——— 
1b <7 ong ae 

2a. 14.0 - 178%70- 9.5 p. pores 1.0x 1.5p 
2b. 13-14x85- 10.0p, pores] x4yp 

Begon a filipes Benth. aes Yb 
Colpi 14 p long; pores lalongate 1.0 x 1. sro CNR 14.0-17.5x7.0-9.5p 
PAN, Tyson et al. 2920, KE 18271, MO; plate 38:41 

Coipi 18 p long; e 1x2 wide; grains prolate, 17 - 19x 9.5 - 10.0 p. 
PAN, Neo 7773, KE 18272, MO; plate 38:411. 

Begonia patula Haw ( fischeri Sc 

Begonia guaduensis 

Begonia filipes* 
Begonia patula* 

Begonia 
Colpi narrow, as long as grain; nish er REA grains prolate, 13- 14x 8.5- 10.0 p. 
JAM, Proctor 33671, NY: plate 38:412. 

BIGNONIACEAB 

Monad, isopoiar. 
10.0 p thick, tectate to s scabrate, reticulate to bacula ate and verrucate; ains reticulate, frequently 

MOchOSyMnmnetric. ond ian see bah inaperturate, tricolpate, stephanocolpate, tricolporate; exine 1.5 - 

gr 

e, 30- 
heterobrochate, eg apap pany pvt wei ip sate syncolpate configuration; amb circular to trilobate; grains prolat 31 species; additional reference: 17). 08 x 22 - 108 p. (27 genera, 

Key to genera and species: 

la. Inaperturate 
2a. > 85 p 

$0. Exine 2 5 p thick 
4a. Brochi 
4b. Brochi displaying atetgh ca. 12 1. 

3b. Exine < 5 p thic 
2b. < 85 

theese 

Sa. Reticulate, homobrochate.... 
Sb. Reticulate, het: ate 

6a. - <9 sASMPDEN Una nGAUHavailnon yay ehawispracentacses Ye corenleeevastlavoisi#sédsecicoore,aocse 
Be Ee rt erstrtreininn in rettsscinebrcseeroeoneecannsint 

4a: bre sr pt thick 
2-3 wid Fae oie) eee tan PASTS CRERNSURI NS MUS aL a uN eantd aus ne Volkan ¥adeeveveleadas 

ee a Tene sSHOEsEOESUNA WEG CRN GS BHUE Sv eaNentavaaeNdi aie eAbbsiewnes 

DPE TIONS Of ROBIENAASRMA SAAS Ve tAn FER Lov ere VACns¥rulbis hu dahideridus ieee presses TOUS Ren ecererseenessseeees 1b. Tricolpate 
9a. Psilate 

Pithecoctenium crucigerum 
Anemopaegma chrysoleucum 
Amphilophium paniculatum 

. Phryganocydia corymbosa 

Cydista aequinoctialis 

Clytostoma binat 
enocalymma csobeezsebisleibiees 

Adenocalymma apurense 

10a, > 55 
lla dal Ba ee eee Oh pig SPST IN GaSe wCa Rasheeda sna suivekeseur near vexsveesiciseess rrabidaea Sa iS dizi Asc aps gta cura tana a a aan Ceratophytum tetragonolobum 
] _ tis sick OPERAS dh sth An bee aleepdrdcinisvsicssoasesscs Stizophyllum riparium 

13a, a 28uth 
4a. Prolate . subprolate, bor aN tc Bersted torn dinoronssvigsigvonerannccorn Arrabidaea fe aid to oblate bitotd a sifaigid anieuns; ae Arrabidaea patellifera 
15a. 15a. Se ee i sian cr sree os peitnthcnsn la copaia spectabilis 

Ree i he err erties 
Fee unguis-cati 

16a. 30-40 p 
17a, Colpi Op war iene iar Col oh ea ees Tae cette etbesnepeceeenseneotagsees Arrabidaea candicans a ene 

rn Arrabidaea chica 
ea: 5 5 SAUNT NE ts = so. Fi 

ln eects lecte i ccc sconce. Paragonia pyramidata 
9a. Colpi < 10 wide........... mcurs ne teogier Dr asi ER ratte llincemneeeseorvanmeynarini Arrabidaea corallina 

te elictide te nein 
Callichlamys latifolia 20a. 2 90 1 (polar 12.) GR dae ed 

ON 
emai 

Martinella obovata 
21a. 30-50p 

SA, ORM Sa oes te = ERASE 2 etiistcose en rah 
Tynnanthus croatianus 

23a. Brochi 2 2 4 wide, Colpi 8 p wide... 0 be hw MEE deg eects Tabebuia guayacan 
Colpi VINg equatorial memior ospuig 

ane. brochi 1.0-1.5 2 wide, 
Pee eee ee Tene eee anes 

Pe rere 
oO eRe ere eseeseee 

TOU e eee neeny Tabebuia chrysantha * 
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24b. Colpi free, brochi < 1 p wide, COlpi 6 fh WId@....cccsesssssssesseesnien Tabebuia ochracea neochrysantha 
21b.51-70p 

29a. Homobrochate 
. 50-60 Pachyptera kerere* 

26b. 61 -70p Tabebuia rosea 
25b. Heterobrochate 

50 - 60 p Pleonotoma variabilis 
27b. 60 - 70 p Spathodea campanulata 

Ie. ap sage phan e 

s 60 p, sexine clavate Cydista heterophylla 
oo > 60 p, sexine psilate 

29a. 85 - 100 p nemopaegma c rh ana 
29b. 60 - 70 p Soin. aequinoctial 

1d. Tricolporate Xylophragma cuaaetinel 

Adenocalymma apurense (HBK) Sa 
Apolar- fons Abn inaperturate: oe semitectate, 2.5 p thick, sexine reticulate, per-reticulate, heterobrochate, muri 

bacula 3 p high 12 - 15 » wide; grains spheroidal, 34 - 39 p. 
CR. CR 64569, CR; plate 39:413, 

Adenocalymma arthropetiolatum A. Gentry 
Apolar-asymmetric, Dean p/eeldeaneesi exine semitectate, 8 - 10 # thick, . sexine reticulate. eles mire muri simplibaculate, 

10- 15 p wide g - 58 pL. 
iJ 

PAN, Duke 5828, MO; plate 39:414, 

Amphilophium paniculatum (L.). H 
— ie Seno sol semitectate, 5 p thick, sexine reticulate, come at heterobrochate, muri 2-5 p 

5 p high, | g 15 p wide; grains spheroidal, 93 - 106 p. 
pony Blum 1258, KE aie ert plate 39:415. 

Anemo ma soleucum (Kunth) Sandw. 
lsopolar- a fein shes when stephanocolpate (6-7 colpate), rong «delpeng when inaperturate, dimorphic; exine 

ri 2.5 - 3. wid semitectate, 7 - 8 p thick, Envi reticulate, per-reticulate, heterobroc 5 p wide, simplibaculate, lumina irregular 5 
= a Hl ose olpi short, 7 p wi PAD 30 p:; amb circular to ellipsoidal; oid enaruices 86 - 108 p. 
AN, Gentry 6481, KE 18113, fees plate 39:41 6. 

ea candicans (L. C. Rich) DC. 
oo tricolpate; exine tectate, 2 p thick, sexine scabrate; colpi large, deep 6 » wide; PAD 2-3, margo | p 
wide; amb circ eroidal, 32 - 43 x 33 - 41 p. 
BCI, Croat 6201, ‘MO: plate 39.417, 

rrabidaea chica (H. & B.) Vi 
eae tric a exine tectate, 2 p thick, sexine scabrate; colpi large, deep, sharp 8 p wide; PAD 3 2, margo 
< 1 p wide; amb circular; grains subprolate to prolate-spheroidal, 34 -37x 28-29 
PAN, Harlow 28, KE 18115 (p), BCI, Schmaizel 959 (d), MO; plate 39:418. 

rrabidaea corallina (Jacq.). Sandw 
sopotr pissin! iebaniipae ‘tieolpate, exine tectate, 3 ia diesen een nye colpi at large, 9 p wide, occasionally uniting 

- 63 x 38 - 
WwW at poles 

PAN, Croat 14258, KE 18116, MO; plate 39:419. 

Arrabidaea De. 
isi eth pata denise tricolpate; exine a e "2. 0 my thick, sexine aye reticulate; colpi large, deep, occasionally syncolpate, 

- 56 x 36-48 pp 
I 

margo | 5 thi 

PAN, Aviley, KE 18117, ‘MO: ‘plate 40:420. 

idaea patellifera (Schlecht.) Sand 
lopolortadloaymmettc, tricolpate: exine  tectate, 2y gr sexine psilate, colpi large, deep, 10 » wide; PAD 6 p, margo < 1 p 

- 55x 40-53 p. soh Yeroid 

PAN, ‘Bartlett & Lasser 16595, KE 18118, MO; plate 40:421. 

ak andl. entry 
Isopolarractosymmetic. ‘ficolpate: © — tectate, 3 p thick, “es ‘ames colpi large, deep, 12 » wide; PAD 5 p, margo < 1p 

al to spheroidal, 60 - 

BCI, Foster 1071 (p), PAN, Dwyer 2236 ) (d), KE 18119, MO; plate 6 40:22. 

Callichla: C. Rich) K. Schum in peng Prant 

lsopolar- eh icolpte yoo bier e,2p ‘tek sexine scabrate; colpi large, deep, edges irregular, margo 3 p 

thick; amb circular; grains prolat - 48 p _ 

BCI, Schmaize! 1033 (p), BCI, Groat ee Pe 18120, MO; plate 40:423. 

olob Jacq.) Sprague 

i a tric ee = hein seein 3p an sexine psilate; colpi large, 15 p wide; PAD 5 py, margo lacking; amb 

circular; grains prolate to oblate-spheroidal, 50 x 5. 53-76 p 
GUA, Lundell 15945, KE 18121, MO; plate 40:424, 
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toma binat hunb.) 
Apa ceyenoti.| eta Hs exine tectate, 3 p thick, sexine reticulate, heterobrochate; muri < | » wide. simplibaculate, 

- 3» wide; grains nara 43-57 p 
CR, Opler 7. KE 18122, MO; plate 40: 

ist ss easter L. ) Mi 
a ome Dhan when apr PAROS (4-6 colpate), Sane gipetiad when inaperturate; colpi inconspicuous; 
exine semitectat - 5 u thick, sexine per-reticulate, heterobrochate; muri 1 » wide, lumina 1-4 p wide; amb circular; grains 

idal, ot 
PAN, Steam et al. 862, KE 18123, MO; plate 40:426. 

ista hetero 
iopolorrocioeyrnettc, stephanocolpate (4-6 colpate); exine intectate, Sp thick, saxine echinate, bacula and echini 
resembling p Pp circular; grains suospheroidal, 48 - 52 p. 
PAN, Croat 14482, KE 18124, MO; plate 40:427, 

Jacaranda copaia .) D. Don. subsp. spectabilis high _ ~ 
lsopolar-radiosymmetric, arabes exine tectate, 2 p thic ne psilate, resembling scabrate type; colpi 5 » wide, reaching 
poles, displaying irregular ‘oa “a forming triangle pian para-syncolpate configuration; amb circular; grains prolate to 
prolate-spheroidal, 43 - 58 x 30 - 
PAN, Dressler 3608, KE 18125, MO; pote at 428. 

Macfadyena unguis-cati (L.) A. Gentry 
lsopolar-radiosymmetric, tricolpate: exine tectate, : $- 2.0 p thick, sexine ote colpi large, long 8 » wide, occasionally uniting 

30 - 48 p. heroidal, 43 - 53 x 
rolate 

BCI, Croat 14081, KE 18126, MO; plate 41:29, 

Martinella obovata (HBK) Bur. & K. Schum. 
lsopolar-radiosymmetric, tricolpate: exine semitectate, 2 - 3 p thick, sexine reticulate, heterobrochate, simplicolumellate to 

wide x 7 -8 1, broc multicolumeliate, muri 2 p HB. hi < 1 » wide; colpi long, covered by thin ectexinic membrane; amb circular; grains 
prolate-spheroidal, 51 - 60 x 49 - 53 p 
PAN. Lewis & Dressler 7566, KE 18127, MO: plate 41:430. 

Pachyptera kerere (Aubl). Sandw. (Mansoa kerere Aubl. A. Gen ntry) 
meteenelicia niche. tricolpate: exine tectate, 2.5 pt thick, Sexine reticulate, homobrochate, muri ok ag oi brochi < 
1 p wide; colpi long, covered by g p spheroidal 51 - 49-53 p 
BCI, Schmatzel 60, MO; no plate. 

Paragonia pyramidata (L. C. Rich) Bur. 
eck eee : , tricolpate; exine tectate, 3 p thick, sexine scabrate: colpi large, long, PAD 5 - 9 p; amb circular; grains 

BCI, Croat 6895, KE 18128, MO; plate 41:431. 

Phryganocydia corym um. 
A connote: aarp gf oncechid oe exine tectate, 2 - 3 p thick, sexine microreticulate, homobrochate; sexine irregular; grains 

PAN, pean ap KE 18129, MO; plate 41:432. 

Pithecoctenium crucigerum cl) A. Gentry 
Apolar-asymmetric, inapert it p thick, ng reticul high. simplibaculate; lumina large, reguar, S25 p wide; ree cole 00 p. ee ee BCI, Croat 5804, KE 18133, MO; plate 4 

Pleonotoma variabilis (Jacq.) Miers. 

dees opolar-tadiosymmetric, tricolpate; exine tectate, 3 p thick, sexine reticulate, homobrochate, brochi < 1 » wide; colpi frequently isplaying ectexinic membrane, ae eae, r,margo 1 p ra subersicte. 60-68 048-52 
BCI, Croat 5607, KE 18132, MO; plate 42 sini ae ae ee 

jpathodea campanulata Beauv 
a lar-rad precate ra fesymmeti, tricolpate: or tectate. 3 p thick, sexine reticulate, homobrochate. brochi < ». wide; colpi deep. equator, resembli ad tuberant pores, PAD 7 w: amb circular: grains subprolate, 60 - 65 x 45 - 58 » PAN, Tyson 2042, KE 18131, MO: plate 42 

at. Ain riparium (HBK) 
lsopolar-radios osymmetric, hace irs tect h thick: amb circular; grains prolate to sprite i ye o. sexne Pslate, micro-scabrate: colp! large § » wide, margo 1-6 PAN, Blum et al. 2505, KE 18130, MO: plate 42: 

Tabebuia chrysantha (Jacq.) Nichols. (T. ochracea 
lsopolar-radiosymmetric, tricolpate: exine maneie a m i Fide var neocrysantha (A. Gentry) A. Gentry) 

Colpi lo simplicolumeliate, hy ees 2 » wide, ick, sexine reticulate, homobr. ochate, brochi 1.0 - 1.5 » wide; mufl pgp nt — 0 Py oe equatorial membrane resembling lalongate pores 2 x 9 p; amb 
PAN, Smith 1972, KE 18137, MO. plate 42: 
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Tabebuia begin (Seem.) Hemsl. 
mmetric, tricolpate; exine tectate, 2.0 - 2.5 p thick, sexine reticulate, homobrochate, brochi 2.0 - 2.5 pt wide, 

diminishing slightly toward poles, muri simplibaculate, bacula < 1 p:; colpi large, deep 8 # wide, margo 1 p thick, PAD 2 ; amb 
a r; grains prolate to spher ee ee 

IN, Nee 10447, KE 18136, MO; plate 42:43 

Tabebuia ochracea (Cham.) Standl. var. neochrysantha (A. Gentry) A. Gentry 
lsopolar- sport nie tricolpate; exine semitectate, reticulate, Minced hate, ca. 1.5 p thick, sexine densely baculate. 
bacula 1 p high, occasionally seen as free, complete bacula where tectum echoes rochi 1 p wide, muri < 0.5 p wide, 
simplibaculate; colpi as long as grains, large. deep 6 p wide becoming syncolpate, edge irregular; amb icin: grains 

olate, 37 - 40 x 27-31 
PAN, Gentry 4786, MO; plate 42:439, 

Tabebuia rosea (Bertol.) DC. 
lsopolar-radiosymmetric, tricolpate; exine tectate, 2 - 3 y thick, sexine reticulate, homobrochate, muri simplibaculate, bacula 
: .O - 1.5 p high, ire slightly at poles; colpi 15 » wide, margo 2 » thick, PAD 2 - 5 4; amb circular; grains subprolate to 

roidal, 60 - 71 x 50 - 
BCI. Croat 7771, KE fa MO: plate 42:440. 

Tynnanthus croatianus A. Gentry 
eanciachadineecrnae at tricolpate; exine Fricipipeiions 1. ae 2. 0 mv thick, sexine reticulate, ater epesiibacriye er < 1 p wide; colpi 
large, deep 10 i cette oi a pe g 46 x 43-50 p. 
BCI, Croat 11927, KE 18134, MO; plate 43 

Xylophragma seemannianum (O. Kuntze) Sandw 
ke raided exine ‘tectate, 3 pt thick, sexine reticulate, homobrochate, brochi < 1 » wide; colpi 15 p 
wide, PAD 7 p: pores endexinic, circular 13 p g p - 59 pw. 
PAN, Gentry 4903, KE 18141, MO; plate 43:442. 

BINACEAE 

Monad; i s.siniseior espe i tricolporate; exine tectate 2yu thick, sexine a aire gag pg eg colpi ie 

g 2 i species 

ellana L. 
Coin 50 H long x 2 p wide, apices | rounded, costa colpi 9 p wide; pores slightly lalongate, 4 x 6 p. idaaliin ectexinic elements; 

ircular to trilobate; grains subprolate, 58 - 62 x 41 - 54 p 
PAN, Tyson et al. 3109, KE 18249, MO; plate 43:443. 

BOMBACACEAE 

Monad; A ee ramets caren brevitricolporate, stephanocolporate; exine semitectate 1.5 - 5.0 p thick; 
sexine  reticulate- scrobi mii mobro chate and heterobrochate; at lg always displaying costa; amb circular to 

“gg spheroidal, 25 - 80 x 44 - 80 p. (7 genera, ‘a, 9 species; adaitional references: 56, 115, 146, 187 ) 

Key to genera and species: 

la. Tricolpate pr aictaple oi A 
2a. Retic t Pseudobombax septenatum 

2b. aka robrocha 

3a. Colpi 10 p long. cares >50p Bombacopsis quinata* 

3b. Colpi 7 p ona grains < 50 p Bombacopsis sessilis 

lb. ah (brevitricolporate) ; 

4a rcular, spheroidal, scrobiculate 
5a. 2 70 p, exine 5 p thick, 80 lumina Quararibea — 

, exine 3 p thick, 30 IUMING...........04 Quararibea p 

4b. Ami ee r, oblate, nile 
6a. Homobr ; 

lat Ochroma pyramidale 7a. jen Toh aie minent, : 
7b. Pores —— annulus, peel ‘muri CUPIIDACUIAMTE......cceeeteenereeeresreresees Ceiba pentandra 

6b. Heterobrochat 
Muri ‘eel — a large, muri thick — nad : 

8b. Muri baculate, lumina small, muri thin.........--+ cir ai esia = =e 

Ic. Stephanocolporate (4 - 5 COIPOLAtE).....cceiececeenereeirerees chroma pyram 

Bom and (Pochota quinata (Jacq.) W. D. Stevens) dees 

Beuticonate!enne 2 ane pita reticulate, heterobrochate, broc hi 1 - 2p wide, diminishing toward poles, gradually forming 

continuous bacula to 7 - 9 p from apices, muri ery colpi short, 10 x 2 p, margo present; pores inconspicuous, 

lo e&; amb cane AE aah oblate, 25 - 30 x 45 - 

PAN, Allen 872, KE 18291, MO; plate 4 
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Bombacopsis Benth. Pochota sessilis (Benth.) W. D. Stevens) 

Brevitricolpate; rare pe thick. pte reticulate, heterobrochate, brochi ] - 2 ena wide, eating toward pees forming 
continuous bacula 6- fe enattorectonre le rt, 7 x 2p, margo present, moderat 

1, = % 20 y 50 - 65p. 

BCI, Schmaizel 306, MO; plate 43:445. 

Cavanillesia platanifolia (H. & B.) HBK 
a ioridn catd cares teaman bara >, brochi lp wide,  feticulum pep aaelel 2.5 » high at polar areas: Cop! p wide exine 3h thick, sapere tem istent, margo 3 - 4» wide; pores lolongate, length 

bobict 50 x 69 - 81 p. 

BCI, Croat 8421, KE 18293, min cae a 

pentandra (L.) Gaertn. 
tiricolporate; exine 3 - 4 » thick, sexine reticulate, homobrochate, brochi 5 - 10 » wide, muri simplibaculate, 2 p wide, 

duplibaculate; colpi short 20 x 6 - 7 » margo not protuberant, 3 p thick; pores obscure, lolongate, 10 p long; amb inter- 
subtriangular; 

Ochroma neti —— ex re Urban 
p -colporate); exine 3 p thick, pera reticulate, homobrochate, brochi 3 - 

9 p wide muri simpli b i | muri. “Dou wide, colpl short, 18x 6p; po oe 15x 7-8p, annulus 4-5p 
thick; amb amb usually c lly inter idal, 69 -75 ph 
BCI, Schmaizel 24, Moe cimaeae 

Pachira aquatica Aubl. 
oe exine 3. §- 4.0 ) thick, sexine ‘feticulate, heterobrochate, echinate near colpi, brochi narrow at poles 12-15 p 
from ape gemer pila Sp high; colpi short, 16 x 4 1, margo 2.5 p thick; pores indistinct, 

i H. 
toh 4 

PAN, Croat 278, KE 18296, MO; poeaean, 
vw Ls 

Pseudobombax septenatum (Jacq.) Dugand 
aN le exine 1.5 p thick, sexine reticulate, homobrochate: colpi 12 x 4 p, margo 2 p thick; amb inter-subtriangular; grains 
oblate, 58 p. 
BCI, Schmatzel 260 MO; plate 44:450. 

circular 3-4 pd 
BCI, Foster 1044, ri weird) 

v 

Quararibea asterolepis Pitt. 
Tricolporate; a 3 sta tick. . sexine teenage pian seni lumina 30,1 - 10 p wide, muri multibaculate: colpi short, 15 x 14 p:; pores ins spheroidal, 48 ‘i. 

Quararibea pterocalyx Hems 
mauiaccisecee. exine 5 p seat sexine serine ie biculate, lumina 80 per grain, be 6p wide, muri multibaculate, 2 - 6 p wide: tia ah 9 p diameter, annul 5 p wide; 1,7 8p BCI, Schmaizel 686, MO; plate 45 " 

BORAGINACEAE 
Monad; be scapetirdbe raid ttlpiadai ~ apolar-asymmetric; tricolporate, triporate, frequently appearing inaperturate or monoporate; exine tectate, | - 5 y thick, sexine e echinate, scabrate, gemmate. retic ulate, psilate; amb circular; grains oblate to prolate 20 - 50 « Soenmes 1 1 species: additional references : 24, 118, N19, 125, 141). 
Key to genera and species: 

la. Triporate or appearing, yin egy Of Monoporate 2a. Reticulate, exine 2 4 p th 
e 

PCT ON OCHRE cere rreceetes 

cer Raita abe Seti em cscencerempseneen Cordia spinescens 
wahindgh thihe sg hee ey Meee 

peg lt hp atin) salaacybae tage nt cr ee ee Tournefortia cuspidata 
. 24- 28 oe ‘ coe hig pipet SP Iaieard be lenbeesilsiayaeseseiceroeconessnesceceits ccccs...,. Tournefortia bicolor 

TB. WScioverhg ee ay tee ee crimtnrtrttrsrtontincmroceccc Tournefortia hirsutissima 
Sa. Ec! 

Oe EAN ED BM tecnica 
so Sieg ee re rere act test ecRiessarsnnteareemnaee Cordia alliodora 

7a. Exine 1.5 - 2.0 p thick, costa colpi 4 - 5 p thi 2: aan 
- Pe ipeee cee: si Fe Ma rer eects iepaincshiteaidasetc cdsekesercs Cordia panamensis 8a ke ~ , A! ia MPeIPaA aie tapes tet shia ncaa ssiseccas cx Cordia bicolor ebb Sb. | Lr ene CU alte De Wied anti MAI an aetna 

— natteyih aghast a Cordia lasiocalyx 
semi-angular, = prolate to su 10a. > 40 » (long a xis) ets 10D. < 40 Gong ai). 9b. Amb Circular, re subprolate to spheroidal TEPCESA ECC retiecesn 

Wet eCe ran Reh ei veneeecs 
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Cordia alliodora (R. & P.) Cham. Oke 
a ee ricolporate: exine 3.5 - 5. 5 yi thick, sexine  echinulate; was 13 x | H. saat 4 p thick, PAD 14 p; pores 
lalongate, 3 - q dal, 27 - 35 x 25 - 42 
PAN, Biars et = W721, KE 1 18163 (p), BCI, Schmalzel 397 (d), MO; plate 45:453. 

Cordia b » DE. 
topo radios metic tic, tricolporate, occasionally syncolporate; exine 2.0 - 2.5 p thick, sexine echinulate, echini < 0.5 p high: 

olpi moder see geo narrow, PAD variable; pores lalongate, inconspicuous; amb circular; grains oblate-spheroidal to prolate- 
spheroidal, 
BCI, pmeere coy KE mee ‘MO; plate 45:454. 

ia lasiocalyx Pitt. 
sopolarradisymmetic ieoiporcte: exine 2- is bari rates! ag cars echini 1 p high; colpi moderately long, narrow, PAD 12 

47-53 p. HL. costa colpi 

BCI, Croat 8568, KE 18165, MO; plate 45:456, 

ia panamensis Riley 
kopolarradkooymmetic, De ssp iesadhes exine 1.5 - 2. 0 p thick, sexine echinate echini 1 “ high: Pegi este Lame verrucate 
mamihroana pw 

PAN, Webster 16768, KE 18166, MO; plate 45:455,. 
.— J 

Cordia spinescens Riley L 
tela i ha siete enn = S . thick, sexing reticulate, ones ee muri simplibaculate, bacula < 1.5 p high, 
lumina < le; pores x -52p. 
PAN, Wedel 2839, KE Ne MO: sirdehi io 

Heliotropium indicum 
ache nine tic, tricolporate; exine 1.5 - 2.0 p thick, sexine scabrate, scabrae irregularly distributed; colpi long, narrow 
12-15 p: ems adel dai slightly constricted near colpi, 5 x 12 p, margo 5 p thick; amb semi-angular, sides convex; grains 

4 prolate, H. 
PAN, KE 18169, MO: plate 46.458. 

ournefortia angusti P. 
ere “1a a ele “ticolporate; exine | ph thick, sexine scabrate; colp! short 18 p, pores lalongate, constricted near colpi 5 
x 7.5 p,margin 2.0 - 2.5 I, 38-41 x 25-33 p 
PAN, Lewis et al. oh KE 18170, MO; plate 46:459. 

Tournefortia bicolo 
sie gary ark pen SP Perny inane or monoporate, Qpertures: rane ae feacine sng exine variable ca.] p 
thick, sexine dense mae 2.5-3.0p p ; grains spheroidal, 25 - 29 p. y gemmate- 
PAN, Stern et al. a KE 18171, MO; plate 4400, 

ournefortia cuspidata HBK 
2 p thick, Pesies pieake triporate, apparently ey per or monoporate, apertures obscured by eye exine 2 p thic 

sexine densely gemmate-verrucate, gemmae 2 - 7 4 diameter; pores inconspicuous; grains spheroidal, 26 - PA, 7261. ‘AN, McDaniel 5138, KE 18172, MO; plate 46 

Tournefortia h 

meee ‘port, SpEeang inaperturate or monoporate, saan spade ra geo exine 1. Oo - * _ 9 thick, 

sexine densely gemmate-verrucate, gemmae 2 - 7 4 diameter; pores circular, 

roat & Porter 15380, KE 18173 MO: plate 46:462. 

Tournefortia maculata Jacq. 
inscicy-scetemprerie tricolporate; exine 1.0 - 1.5 p thick, sexine psilate to scabrate; colpi 5 - 10 p long. narrow; pores 

lalongate, appearing to form equatorial ring (costa transversa 
- 36 

lis) 3 - 5 » wide; amb circular; grains subprolate to spheroidal, 33 - 

X25-36p 
PAN, Lewis et al. 5587, MO; plate 46:463. 

BURSERACEAE 

ph thick: sexine psilate, granulate, striate-reticulate; pores 
y at extremes; amb circular to lobate; grains prolate 
102, 123). 

Monad; isopolar-radiosymmetric; tricolporate; exine tectate 12 i. 
always lalongate formin ng equatorial ring (costa transversalis), cate ee 

to subprolate, 25 - 46 x 21 x 42 p. (4 genera, 6 species; adaitional references: 

Key to genera and species: 

ale ee 
Protium tenuifolium 

2a. < 30 p, pores < 7 » wide; costa por Bi ciccohacoeeniosnncenierddonu 
peat tere 

2b. > 30 p, pores 7 - 10 pr, COSTA POF) 5 pessessseseseessseesessnessntenneererens 
sides 

Ib. Granulate 
3a. < 40 p, exine < 1 p thick, Pores S 9 Hb WIDE... sree —— a 

1 3b. > 40 p, exine 2 p thick, Pores 12 fh WIA... oer 

Cc. Psilate 
sees Tetragastris panamensis 

4a, mi-lobate, pores sere tre ete A Lge ALN Ve icerese bi — id ner 
Amb se 

4b. Amb circular, pores 12 x 3 pesessecsssssesssestesrtreerseneentrensessnsensns 
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Bursera simaruba (L. ) Sa 
Exine 2.5 p thick, hs a oe RG heterobrochate, muri < 0.5 » wide, simplibaculate, lumina | » diameter, brochi arranged 
in striae; colpi 16 x 10 p, edges sharp; pores transversely parallel, 5 x 10 p, costa colpi 5 p thick; amb circular, aspidate; grains 
prolate-spheroidal, 33 - 38 p x 28 - 37 p. 
PAN, Dwyer et al. 5114, KE 18427, MO; plate 46:464. 

Protium costaricense (Rose) geese! 
Exine ! pt thick, sexi g, sharp, \ very narrow 20 - 30 p x <lw pores “acorited ei 3x 12 p, costa pori 5 p thick, 

: H 
PAN, Mori & Kallunki 2284, KE 18428, MO; Dope ascdee, 

Protium panamense (Rose) |. M. Johnston te 
Exine 1 p thick, sexine granulate; colpi 22 x 10 p, edg ing: p t ly ovoid, 4 x 9 yp; costa pori 5 p thick, interporium 11 
fs amb circular; grains prolate, 35 - 39 x 26.5 - 30.0 p 
BCI, Woodworth & Vestal 559, KE 18429, MO; plate 46:469. 

Protium tenutfolium Engler subsp. penatifiorium ( ane) pandas D. M. Porter 
Exine 2.5 - 4.0 p thick, increasing at hate, brochi rtoiek anid wm striae; colpi long, narrow 
22 x 1 pw: pores Serleditnecinie Sia eal ako fie 1. ircular; grai bp e-spheroidal, 25 - 29 
x2)-25p. 
PAN, aan & Lazor 6279, PMA; plate 46:466. 

etragastris panamensis (Engler) O. Kuntze 
ine 1 p thick,  sexine psilate to slightly striate; ape long, narrow, 2 x i pores Lacon eee normally widened at 
extremes 3.5 x 1 circular; g X 25.5 - 29.5 p. 
PAN, Tyson et al. 4727, KE 18430, MO; plate 46:467. 

Trattinnickia aspera (Standl.) Swart. 
Exine 2 p thick, semitectate, displaying slightly conspicuous fosulate processes, sexine granulate; colpi sharp, narrow, 
trae momnig. a x 1.5 costa colpi 5 p thick; pores transversely elliptical, 5 x 12 ht; interporium 15 p: amb circular; grains 

5 - 42. 
BCI, ne 11667, KE 18431, MO; ‘plate 46.468, 

CACTACBAE 

lonad; isopolar-radiosymmetric to apolar-asymmetric: tricolpate, pericolpate; periporate; exine tectate to intectate; sexine pardon psilate; amb circular to irregular; grains spheroidal 85 - 178 8 p. (2 genera, 3 species; additional reference: 75). 

Key to genera and species: 

la. drag cates (3 to many colpi); grains 2 1 te, exine 6 p thick Ib. 4-6 porate; grains < 100 p, sexine ba ip exine < 1] p thick 

Epiphyllum phyllanthus (L.) Haw. 
— ar-rac diosymmetric when Wari » Opolar-asymmetric when pericolpate; exine 3 - 6 p thick, sexine echinate, echini 3 es thet varying pe ese a 56 x 12-16, when pericolpate, 19 - 38 x 
BCI, Croat 14059, KE 18273, MO; picto 4050. TO, 

Epiphyllum phyllanthus (L.) var. rubrocoronatu 
sta ag tle ech cop occasionally 5. i colpate, appearing pericolpate:; intectate, “ 2 - 3p thick; sexine = aan bios es Ga long narrow, inconspicuous; amb circular: grains spheroidal, 93 - 136 p. 

. Epiphyllum phyllanthus 
areca ipsalis cassy 

Rhipsalis —— Gaertn. eye Sar baccifera (J. Miller) Stern) owed tee i det gs Aptian ‘sae — viele tectate < ] kt thick, echinulate; pores protuberant, circular to slightly nui lowing _“ uous # wide; amb subcircular; grains suboblate, 85 - 95 x 104 - 115 p. Grains 
BCI, Busey 312, PMA; SP 47 :472, 

CAMPANULACEAE 
Monad; isopolar-r tadiosymmetric: tri ticolpate; e 

: ‘ amb circular: grains prolate to adiiicna 48. ao Pe erig pote Psilate; oe large, long, displaying equatorial constriction. 
genus 

se ntropogon cornutus (L.). Dr 
xine strongly columeliate, cosa 1.5 : 

I anes # high; colpi 10 » wide. usually constricted equatorially, displaying persistent PERU, Kayap 1444, KE 17764, MO: plate 47:73, 

CAPPARAGEAR 
Monad; isopolar-radiosymmetric: 4-co| 

orf; Pores inconspicuous; grains usualy spaying 4 oper es exine tectate; sexine scabrate to microechinate: colpl 
(2 genera, 2 species). €8; amb semi-angular; grains prolate-spheroidal, 22 - 26 x 20 - 25 # 
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Key to genera and species: 

la, Colpate, sexine microechinate, margo present Cleome parviflora 
lb. Colporate, sexine scabrate, margo et pores annulate Capparis frondosa 

fron Jacq. 
Exi thick, sexi cabrate; colpi di orientation, appearing to unite (syncolporate ) 3 p wide, costa colpi 2 pote ap ovoid 3 x 4p: amb circular ‘when tricolporate, angular when stephanocolporate: scare Siacheanherckicl, 

riable in e: 22 - oe 19 - 22 p, 4-aperturate: 23 - 26 x 22 - 25 p. 
BCI. etanabal 373, MO: plate 47:4 

Cleo rviflora HBK 
Eanes: 2u ‘thlele, mpi echinate, echini < Ip high, aways waa. + 4 apertures; colpi sharp, short , 9 x 2 4, margo 1.5 » wide, PAD 
15 p; amb usually angular ¢ t - 24x 20-23 
MEX, Hamen & oes 7620, MO; plate 47:475, 

CARICACEAE 

onad; isopolar-radiosymmetric; tricolporate; exine tectate; sexine reticulate, homobrochate, brochi < lp wide; muri 
erie antag columellae conspicuous; oy whe en short, oo hav ving margo; pores lalongate; amb circular; nine 
subprolate to spheroidal, 27 - 48 x 26 - 40 p. (2 genera iti 83). 

Key to genera and species: 

la. 2 40 p, colpi short, pores i pi Carica cauliflora 
Ib. < 40 p, colpi long, pores eviden 

2a. Colpi having margo, pores 2 10 » wide C papaya 
2b. Colpi lacking margo, pores < 10 p Jacaratia spinosa 

Carica cauliflora Jacq. 
Exine 1 p thick; margo 1.5 p wide, colpi relatively short 13 x 2 w: p lalongate, i pi amb circular; grains subprolate 40 

x 30-40 
PAN, Schmaizel 1031, MO; plate 47:476. 

Carica papaya L. 
Exine 2 p thick; margo 1.5 » w ,PAD 5 - 7 p; pores lalongate, 2.5 - 3.5 x 11 - 12 p; amb 
pg grains bet hel toi to prereset h 31 - 33 x 30-35 p. 

N, Schmaizel 423, MO; plate 47:477. 

Jacaratia spinosa (Aubl.) A. DC. dates , sdk ecctta Exine 1.5 p thick bsent; pores lalongate, 1.5 x 7.0 ; amb se) f 26 - 29 p. 
ECU, Dodson 5413, KE 18275, MO; plate 47: 478. 

CARYOPHYLLACEAE 

Monaa; a periporate; exine tectate, thick, sexine baculate; pores ca. 14, circular; grains spheroidal, 25 - 28 p. 

(1 genus, 1 species; additional reference: 199). 

maria cordata (L.) R. & §. 
Exine 2.5 p thick, sexine 1.5 p thick, baculate, densely columellate, nexine | p thick; pores 3.0 - 3.5 » diameter, pore edges 

irregular, interporium 7 - 8 w; grains spheroidal, 25 - 28 p. 
PAN, Correa 1635, PMA; plate 47:479. 

CELASTRACEAE 

Monad; isopolar-radiosymmetric; ri ee enn’ muhlebeenriny sexine —— homobrochate, brochi 1 » wide; colpi —~ 
sharp; margo present: pores slightly lalongate vy et EE ca ae Te eee 

Mayt , Eile nek rita o pee. + iii) llate; colpi 15.0 x 1.5 pw: pores 2 x 8 p, ovoid; amb circular; grains subprolate, 20 - 
1x Dy 

BCI, Croat 14656, MO; plate 47:480. 

ECHRYSOBALANACGCEAE (ROSACEAE) 

A thick; veigebed scabrate, eee rugulate; Monaa; sopolar-radiosymmetric; —- foie sco exine tectate, 2 - a 1. 16-41 x21 - “ 
iJ 

(2 genera, 5 species ). 
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Key to genera and species: 

la. Tricolpate (subprolate, sexine verrucate) Licania platypus 
Ib. Tricolporate 

ae — <3 ph, suboblate Hirtella americana 
' heroidal Hirtella racemosa 

2b roa ee Hirtella triandra 
2c. Rugulate Licania hypoleuca 

Hirtella america 
Tricolporate: orine HF m thick, sexine eae eg Poa 8 » wide, PAD 6 yp; pores lalongate, 4 x 6 p, having irregular edges; amb 
circular 27 p. 
BCI, Croat 7751, MO; plate 47:48 1. 

irtella racemosa | 
Ticolporate; exine 2 i K thick sexine scabrate: colpl indistinct, 18 x i 0- - 1.5 He PAD ny v6 Pores a ee 00 i grains 

- 46 p. 
BCI, DeSteven 1, BCI; ah sa 

Hirt triandra Sw. 
cobra exine 3 p yoste ging pug to verrucate; colpi 16 x 1.5 p: pores lalongate, 3 x 10 p, PAD 9 y; amb circular, semi- 

ains subobiate, ‘old; gr 
BCI, Schmaizel 277, MO; webs oes 

Licania hypoleuca Bent 
mane aa exine 2.5 i thick, sexine rugulate, exine afr rsalpln conspicuous aap beopdig apertures poorly defined, edges 
irregular es lalongate 3 x 7 p; usually g - 18 - 25 
PAN, Dressler 4722, MO; plate 47:484, 

platypus (Hems!i.) Fritsch 
Pssst exine 2 p thick, sexine ipa colpi ce : 1 p displaying equatorial constriction, costa colpi 1.5 ph, PAD 8 yp; amb circular, semi-angular; — aa @, 29 - 32x 26-31 p. 
BCI, Croat 8695, MO; plate 4 

COCHLOSPERMACEAER 

nia shrank exine tectate; sexine psilate; nit tl — bats equatorial con- pa fusing g gp i er 15.5 x 12.0 - 14.5 p. (1 genus, 1 species). — 

‘ochlospermum vitifolium (Willd.) Spren 
bane <1 Wd thick. sexine psilate; colpi sharp, ba Aion aie ee constriction, PAD 5 y; pores circular 2 1 diameter, 

45 p 15.5 x 12.0- PAN, ‘Schmatel 357, MO; plate 48:48, 

COMBRETACEAE 
Moviott oboe tadiosymmetric; heterocolpate (3 colpori alternating with 3 pseudocolpi); exine tectate 1.0 - 2.5 p thick: sexine psiiate, scabrate; colpi long. sharp and na narrow; pores circular to lalongate; amb circular to hexalobate; grains oblate- he to subprolate, 17 - 41 x 15 - 42 1 (2 genera, 7 spec. additional reference: 99). 
Key to genera and species: 

la. Exine 2.5 p thick Herpes bisinstrerd cesuvoetinctesoesssel aun prartin tan acted ic iaics 
e hah Welch ete aL lg ae as ee rele eRe airth ics Aiaciacncssassa ce Combretum cacoucia 

eee rn nat DANN MORES ENO SURSUNAUENUUN ACA 4s Coy rate rts kot Tee ee eee eees Senne eee ereees 
WTeU eee e rete enerns 3b Pores ci NR aitikd hier 

pre eicchicisla se Segoe var epy y 

on : on 

WMS Golde as CLL tre ray to a 

. 

te- 

i RNa tise et hsédcipeasossnsanccs Comb etu 
* 

Sa. Pores pboleiont colpi cesaldedae at uat 6a. PAD 9 p. pores circular... si savane ws : 
| PAD 5 1. pores lalongate neni Terminalia amazonia 5b. Pores normal, colpi not Constricted................. 

alae cacoucia Exell. in Sandw. 
ine 2.5 p thick, sexine ea peg colpori 5 

4 tt ais pig me long, as 4 - wide, re ewe Sarin membrane; PAD 5.5 - 6.0 » pores PAN, Allen 3432, KE 16819 7: MC pickets ae ceed) ae 

a 
. 
4 
3 

q 
E 
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um decandrum Jac 
Exine 1. : pt thick, sexine psilate, Pseudocolpi long. narrow, undifferentiated from colporate condition, the latter longer thar 
pseudocolpi from polar view; PAD 1.5 1, pores lalongate to circular, 3.0 x 5.5 #: amb hexalobate; grains oblate-spheroidal to 
prolate-spheroidal, 18 - 20 x 15-20 p 
PAN, Pittier 6607, KE 16822, MO; plate 48:88, 

Combretum fruticosum (Loefl.) Stun 
Exine 1 op thick, sexine psilate, Artie! more evident than PRUEICORN pores circular, 5 - 7 p diameter to lolongate, 11 x 6 np, 

oid - 25x 20-22. 
BCI, Schmatzel 249, MO; plate 48:489, 

laxum Jacq. var epiphyticum (Pitt.) Croat 
Exine 2 p thick, sexine psilate; pseudocolpate and colporate conditions indistinguishable; pores obscured by colpi; amb circular 
hexalobate; grains Sh tg dene to subprolate, 14- 16x 12.5- 16.0 p. 
PAN, Callen 376, MO; no plate 

m laxum Jacq. var. laxum Enum. Syst. 
Exine 1.5 - 2.0 p thick, sexine scabrate; colpori long, sharp, 2 » wide, almost phage at eats PAD 2- 3 aa enoggn it protuberant, 
shorter than colpi; pores oa es amaanbleN amb circular | ,18-22x 16-18 p 
BCI, Schmaizel 957, MO; plate 48 

Terminalia amazonia (J. F. Gmel.) Exell 
Exine 1.5 - 2.0 an thick, sexine psilate; colpori as yithng as  Pseudocolpi. sharp 1.5 H wide. sree strong iia constriction 
forming bridge, PAD 9 p: p g ~ 23x 15 - 
BCI, Croat 5407, KE 16807, MO; plate 48:491. 

Terminalia a Pitt. (Terminalia oblonga «R. & P.) Steud.) 
Exine 1.5 - 2.0 p th sexine slig scabrate; colpori Ipi of same length, colpori displaying equatorial constriction; 
costa colpi 1.5 p eg ein 5 bs: ‘pores slightly lalongate 4x5 H. labrate: na circular hexalobate; grains subprolate to prolate- 
spheroidal, 21 - 23 x 17 - 19 
PAN, Tyson et al. 3128, MO; plate 48:492. 

COMPOSITAE (ASTERACEAE) 

Monad; isopolar-radiosymmetric to apolar-asymmetric; tricolporate, 4-colporate, fenestrate; exine tectate; sexine echinate, 
echinulate, psilate; exine densely columellate; amb circular to polygonal; grains oblate-spheroidal to subprolate, 1] - 45 x 11 - 46 p. 
(33 genera, 43 species; additional references: 165, 167, 175). 

Key to genera and species: 

la. Fenestrate (periporate) 
2a. Echini < 1 plo 

Grains 2 30 p 
4b. Exine > 3 p thick Elephantopus mollis 
4b. Exine < 3 p thick Spiracantha cornifolia 

; Gr < 30 Pseudoelephantopus spicatus 
2b. Echini 2.0- 2.5 p ; < 

. Grains < 35 p Vernonia canescens 
5b. Grains 
a Lacunae > 6 p hiriy Rolandra fruticosa 

. Lacunae < 6p wi 
Vernonia cinerea 
Vernonia patens 

nie 20 lacunae at grain, exine 2 p thick 
7b. 16 lacunae per grain, exine 3 p thick 

Ib. Stephanocolporate (4-colporate 
8a. < hini 2 g Erechtites hieracifolia cacalioides 

Tridax procumbens 8b. > 30 p, echini 5 p long 
lc. Tricolporate 

. Pores circular 
. Grains > 30 p, ae conspicuous 
11a, Pores 2 3 p diameter 

12a. Pore: ane echinl 1.5 pt lONG.... eevee 

12b. Pores 3.5 Lod pi ah By Bh VAG senvenecivncr sarees 

T1b. Pores < 3 pp GIGMetel......cc cere eeetterete 

10b. Grains < 30 p, pores pana oh 

VBL. 10-15 paresssssssscsosssssssrosessensesnsnsennneerssessanansecers 
136, 

Emilia sonchifolia 
Heterocondylus vitalbae 
Baltimora recta 

Fleischmannia microstemon 

Mikania guaco 
. 15-25 p 
14a. Exine 2 3 a lenge Viet PC ENED re ompere i Pee 

14b, Exine < 3p 
15a. ot tenella SIG oes 

15b. Subprolate to prolate- -soheroidadl.........-+.0+ 

9b. Pores chit 
16a. Grains 

Mikania leiostachya 
Chromolaena odorata 

lipt - 
17a. A < - Ph TDICK....esssseesesseereesssenseesnesenennnensees 

Eclipta alba 

17b. Exine > 2 p thick 
18a. Echini < 3 p lon 

19a. Fld echnical ea ald sriveep aude Ayapana elata 
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long 
20a. Echini 3 - 4 long, exine s 2 p thick 

21a. Pores 4x9 p 
2lb. Pores1-3x5-6p 

22a. Col 
23a. Grains 20 - 25 p. 

22b. perfic 
20b. Echini 4.0 - 5.5 p long, exine 2 2p: thick 

24a. Grains < 28 p 
24b. Grains > 28 p 

25a. Exine 2.5 p thick 
25b. Exine 3 p thick 

19b. Echini < 3 p long 
26a vey tid alk AE aie + snenuaeet 

27a. Exine 3- 4p 
27b. Exine 1.5 - 3. “ pt yi 

es 4 diameter 
3la. Exine 1.5 p thick 
31b. Exine 2 p thick 

30b. Pores 10 p diameter 
léc. > 30 p 

32a. Sidi 2 8 p thick 

35b. Pores 8 - 10 » diameter 
34b. De origetetodastoh es 

36a. Gra ains occasionally 4-aperturate 
36b. Grains always 3-aperturate 

37a. Echini 4 - 5 p long 
se Echini 5 - 6p long 

33b. Echini < 
38a. Echini. <O5p long. grains prolate-spheroidal 
38b. Echini 3.0 - 5G grains oblate-spheroidal 

39a. Exine > 
Pores pee oF u diameter 

40b. al 1] he diameter. 
39b. Exine 2 

4la. ded def 3p co colpi 4 p wide seeenaeene 
4 1b. Echini 4 p long, colpi 6 pt wide 

adie elata (Steetz) K. 
lsopolar 

Erechtites hieracifolia 
ia hookeriana 

Pluchea odorata 

M ia micrantha 
Eleutheranthera ruderalis 
Melampodium divaricatum 

Mikania hookeriana 

Neurolaena lobata 
Spilanthes alba 

Hebeclinium macrophyllum 
Baccharis trinervis 

Fleischmannia_ sinclarii 
Koanophyllon wetmoret 

Clibadium surinamense 
Mikania tonduzii 
Conyza apurensis 

Calea prunifolia* 

Clibadium asperum* 
Wedelia trilobata 

Tridax procumbens 

none a — 
Wulffia 

Chaptalia nutans 

Verbesina gigantea 
Conyza bonariensis 

Synedrella nodiflora 
. Schistocarpha oppositifolia* 

tic, t strongly c iia. dal ont coporote exine 2.5 p thick, sexine echinate, echini bstraig conical 3 p long x 4 p < at base, sexine 
BCI, Croat 4830, MO; plate 48:493. fy sl g 

Baccharis hare aiae Pers. 

u: pores idiongate, ine DORAN: SANG 1.5 - sl pie sexine echinate, 
PAN, Schmaizel 1049, MO; plate 48:494, ”, spheroidal, 23 - 24 x 21 - 

Baltimora rec 
bopclor rostoeyreriit. ‘tricolporate: exine 4- 5 

e-spheroidal, 16 - 17 x 19 - 

echini sharp, conical 3 p long: colpi 5 » wide; PAD 4 
2 

sient H thick, sexine echinate, echini ts Sp “wee conical 4 p wide at base; colpi 
4ip 

moderat 
PAN, ater 2813, MO; plate 48:495, 

Calea prunifolia HBK (C. Jamaicensis ae L.) 
lsopolar-ra diosymmetric, tricolporate: 
pores lalongate. pr t; 
PAN, Croat 6629, MO: plate poo cre niet aa a 

Chaptalia nutans (L.) Polak 
lsopolar-radiosymmetric, tricolporate, eign de 
margo 2 1 wide; “ap heciia gon wide 12- iad lesa ‘Sexine micro 

xine 8 p thick, sexine echinate, — ee conical 6 x 3.5 p; colpi inconspicuous. 
- 40 p 

BCI, Schmaizel 830, MO: plate 48. 9 
rechinate, echini < os 5p: el moderately long, narrow. 

x 33 - 
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Chromolaena odorata (L.) King & Robinso 
lsopolar-radiosymmetric, tricolporate; ‘exine i. 7-2 4 p thick, serine echinate, echini 1 jae Ma ype oe x “> 5 frat 3 » wide; pores 

6.0 - 18. {a 

PAN, McCovicle C139 MO: plate 48:498 

Clibadium asperum (Aubl.) DC, (Clibadium surinamense L.) 
bopolar-radiosymmetric, tricolporate; Roapbietelavieoisie anaes echinate, echini 5 - 6 yw long x 4 p: colpi 3 p wide: p lalongate, 2.5 

eroidal, 31 - 32 x 33 - 38 p. 
PAN, Blum et al, 2662, KE 17775, MO; plate 48.499. 

Clibadium surinamense L. 
lsopolar-radiosymmetric, tricolporate; exine ] 1.5 u thick. sexine | echinate, <_< 2, 5 - 3.0 p long x 2.0 - 2.5 yw, conical; colpi 

g - 24x 20.0- 24.5 p. H\ 

PAN, L Lazor 5244, , MO; plate 48:500. 

Conyza is HBK 
kopotaralosymmet. sentir a exine 1.5 - 2.0 p thick, sexine tectate, echinate, echini 2.5 - 3.0 4 high, sharp, distal 2.5 p 
morphous, bases granular 3 » wide; colpi long 3 » wide; pores lalongate 2.5 x 10 p, constricted at colpi; amb circular: grains 

aris anche 23 - 26 x 25 - 27 
PAN, Tyson 4025, KE 17772, MO; plate 48:501. 

Conyza bonariensis (L.) Cronaq. 
wanoka: -radiosymmetric, ticoporate: exine 2. 5 thick, sexine echinate, — i ie ate . 4 te echini sharp, bases granulate; colpi 
4 p wide; pores lalongate 3- 5x 11 g 
PAN, Dwyer 8722, KE 17773, MO; plate 48.502, 

Eclipta alba (L.) Hassk. (Eclipta prostrata (L.) L.) 
lsopolar-radiosymmetric, Beane oaks oom ae # thick, . sexine echinate, echini panei 3 or - 4 eros : ve conical; colpi long, 

heroidal 8x 
BCI, Schmaizel 893, MO; plate 48:503 

Petit rae mollis HBK 
Apo metric, fenestrate; exine 4 - 5 p thick, sexine echinate, echini very short, < 1 p, arranged on interlacunar ridge, < 2p 
hora 3 fei nae apparently serve as indistinct pores; grains spheroidal 34-40 p 
PAN, Schmatel 1304 (p), PMA, Croat 8436 (d), MO; plate 48: 

Eleutheranthera ruderalis (Sw.) Schultz-Bip. 
Isopolrradiosymmetic, tricolporate; exine 1.5 B thick, sexine echinate. — oe a or long, conical at base; colpi 12 p long, 
very n aa UW, 

PAN, hee et al. 5481, ‘MO: plate 49:505. 

Emilia sonchifolia (L.) DC. 
lsopolar-radi weno Lge capa exine 2 p thick, sexine echinate, echini 1.5 p long; pores circular, 5 p diameter; amb 
rege grains spheroidal, 30 - 31 p. 
PAN. Tyson 5409, MO; icles 

Erechtites hieracifolia DC. var. cacalioides (Spreng) Gris 
bopaier: eel est By tricolporate or 4-colporate; e a 2 thick, sexine a echini sharp, 2.0 x 2.5 pp, base conical; 

appearing lalongate, sytem us; amb circular; grains spheroidal, 15 - 1 
PAN Schmaizel 891, MO; plate 49:50 

Fleischmannia microstemon (Cass.) K. & R. 
lsopolar-radiosymmetic, “tncolporate; exine . Fs thick, sexine echinate, echini sharp, short, 1 p, conical at base; apertures 

1.0 - 12.5 p. 
PAN, Busey & 859, MO; plate 49:508, 

Fleis nth.) King & H. Robinso ‘ e orackoeh emetic. Hoo pore xine 1 p thick. sia echinate, echini sharp, 2 » long; colpi 3 » wide; pores lalongate, | - 2 
}t oidal, 21 - 22 x 23 - 

PAN. Croat 9377 Mo: plate 49: 509. 

Hebec mac DC. -siehe A we el ig oe exine 3 - 4 p thick, sexine echinate, echini ea 2.5 p , conical, 2.5 - 3.0 p wide at base; 

Colpi inconspicuous; pores — ap 5 x 5.0 p: amb circular; grains spheroidal, 21 - 
PAN, Wedel 1680, KE 17768, MO; 510. 

een ie vata ie a is we exine 2 p1 thick, sexine echinate, echini 4 p high x 3-5 p wide; pores circular, 3.5 » diameter; 

amb circular; grains spheroidal, 
PAN, D'Arcy 10784, MO; plate 49511. 

King & H. Robi 
ar ae tacit pot dosaesioetebint p thick, i oem 1 phigh; colpi long, 3 p wide, PAD 3 p:; pores lalongate, 2 x 6 

B: aMb circular; grains oblate-spheroidal, 24 x 23 - 26 » 

BCI. Schmaizel 293, MO; plate 49:512. 
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ivaricatum (L. C. Rich.) DC. 
lsopolar-radiosymmetric, tricolporate; exine 1 nad — sexine echinate, echini 3 x 5 - 6 pn, apertures inconspicuous; amb 

x 20-2] p. 
BCI, Schmaizel 683 (p), PMA, Tyson 1088 (d), MO; rieenaik 

Melanthera aspera (Jacq.) Sma 
wopolorradiosymmetic, ficolporate ae: 2 Ae thick, sexine echinate, eet itis egy 4. eth 5. i. p long x 3 p» wide; colpi 

- 33 
PAN, Schmatel 1266 (Pp), PMA, Croat or ne (dQ); ); plate 49:514, 

Mikania guaco H. & B. 
lsopolar-radiosymmetric, tricolporate; exine 4 p thick, sexine echinate, ec 2 » long; colpi moderately long x 2 - 3 p wide; pores 
circular, 2.5 p di t bci to oblate-spheroidal ee ain is. -23 p. 
PAN, Duke & Eliot 13692, KE 17771, MO; scget 

ia hookeriana DC. 
lopolar-radiosymmetic tricolporate; exine 2. D:- 2. 5 H thick, sexine eae, echini 3.5 - 5.0 p long x 2.0 - 2.5 p wide; pores 

- 26x 28-29 p 
PAN, Blum et al. "1964, MO; plate 49:516. _ 

Mikania leiost 
raha radiosymmetric, tricolporate: exine 2 2h thick, sexine echinate, echini short, 1.5 - 2.0 4; colpi moderate in length: pores 
circul al, 18x21-24p. 
BCI, ay 6687 (p), PMA, Blum et al. 2625 (d), MO; plate 49:5 517. 

Mikania micrantha H 
lsopolar-rad: act ey aaa exine 1.5 thick, sexine echinate, echini 3.5 - 5.0 p long, base conical; pores lalongate, 1 x 
4 wy; amb circular; grains spheroidal, 21 - 22 p. 
PAN, Croat 7346, MO; plate 49:518. 

Mikania tonduzii B. L. Rob. 
lsopolar-radiosymmetric, becca exine 2 p thick, sexine echinate, echini 3 y long; pores lalongate, 1.5 x 3.5 Hu: amb circular; 
grains oblate-spheroidal, 22 x 22 - 24 p. 
PAN, Croat 7972, MO; pale 40510." 

Neurolaena lobata (L.) R. Br. C 
a -radios ar ay ei hicolporate: exine 2.5 H thick, sexine echinate, echini sharp, 5 x 3 4, base conical; colpi 4 p wide, PAD 8 

-31x 30-34. pores 
BCI, Schmaizel 307, MO: plate 49:520, 

hea odorata (L.) Cass 

sopolar-radiosymmetric, tricolporate; exine 2 4 thick, sexine echinate, echini 4 p long x 5.5 » wide at base: colpi 4 u wide: pores lalongate 4 x 9 py; amb ee a irnlyfe any roidal, 23 - 25 p. ities . mee ” 
BEL, Liesner & Dwyer 1545, MO; plate 4 

oelephantopus spicatus (B. Juss.) C. F. Baker 

Apolar-asymmetric. fenestrate, 26 - 28 lacunae; exine | el cae age micto-echinate, echini < 1 p long, lacunae variable in form 
heroidal, 26 - 28 p. 

ana size A 

.— J 

BCI, Schmatzel 860, MO; plate 49:522, 

Rolandra fruticosa (L.) O. Kuntze 
“rents: Hoku fenestrate, > 20 lacunae per grain; vipa 3 thick, ini I- he nal lacunae 6 - 8x 4 - ou itegular: grains s mics apie sexine echinate, echini 2 x 1 4, conical, pentagona 

BCI, Croat 7483, MO; plate 50: 

—- sek — pam pea (O. Kuntze) Rydb. (Schis istocarpha eupatorioides (Fenzl.) Kuntze 
colpi 6 » wide; pores lalongate, ange Rear : y. phon saan echinate, echini 4 » long x 2.5 » wide at base, frequently curved; 
BCI, Schmaizel 738, MO; raat aa i 35-40 p 

Spilanthes alba |' Hér 
lsopolar-radiosymmetric, _ticolporate; exine 3 u Aeon aie echinate, echini 5.5 uw long x 4 » wide at base; colpori 

PAN, Tyson 6967, PMA (p), KE 17774 (d), MO: ily 
pce poe cornifolia HBK 
Apolar aiirecobi fenestrat sites rai rate, lophate, 20 lacunae per _— exine 2 p thick, sexine echinulate, echini < 1 p, muri 2 p wide, some 

y Serve Os pores; grains spheroidal, 38 - “aa 
. BCI, Croat 7460 (p). PMA, KE 17765, MO (qd); plate 50:52 

Synedrella nodiflora (L.) Gaert 
lsopolar-radiosymmetric, peck: exine 2 » th pores lalongate, 3-5 x9 p: amb cheulon grins ios sexine echinate, echini hi P.3 x 2 p: colpi moderately long x 4 » wide: BCI, Schmaizel 943 (p), PMA, KE 18056 (d), MO; plate 50:527. sc: head 
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Tridax procumbens L. 

|Isopolar-radiosymmetric, tricolporate or nn haa aot mre mee 2 p thick, sexine echinate, echini long. sharp 5 
x 4p; pores lalongate, 4 - 6 x x 38-40 p. 
BCI, Croat 6025, MO; plate 50:528, 

Verbesina gigantea Jacq. 
lsopolar- radiosymmetric, tricolporate: tas , le thick, sexine echinate, echini 4.5 p long, bases wide; pores lalongate 1.5 - 6.0 x6 - 

fn 40 p. 7B 
PAN, Croat 12994 (p), PAN, KE 18058, MO; waco 

Vernonia canescens HBK (Vernonia arborescens Sw) 
Apolar-asymmetric, fenestrate; exine 2 - 3p * thick. sexine echinate ged int interl ridge, 2 p long x 2 
pt Wide; lacunae 6 x 3p, muri 2- 3 p wide; grains scboblatesproril,2 28 - 31 mi 
BCI, Schmaizel 224 (p), PMA, choot 8777 (d), MO; plate 50:530. 

Vernonia cinerea (L.) Less 
Apolar-asymmetric, fenestrae exine 2 p thick, ying echinate, echini 2.0 - 2.5 p eh Fe vag aie in single row on interlacunar 
ridge, 2 - 3 p wide, lacu variable, 5 - 6 visage ‘etal grains; grains spheroidal, 3 
Virgin ens. D'Arcy 4714, § KE 17761, MO; plate 50 

Vernonia patens HBK 

Apolar-asy tric, fenestrate, 16 lacunae per grain; exine 3 p thick, sexine echinate, echini 2.5 yp long; lacunae 5 x 4 p, 3 appear 

to serve as pores; grains spheroidal, 32 - 35 p. 
BCI, Schmaizel 309, MO; plate 50:532. 

edelia trilobata (L.) Hitch. 
bopotracoorenetic, bse ge bia exine ) # thick, sexine echinate, | vighody pale separated 6 p long, bases wide; colpi 10 p 

44 pp. es lalongat 5 x8 - 
PAN. ce 1022 ( io. PMA, KE 18059 (d), MO; plate 50:533. 

Wulffia baccata (L. f.) O. Kun 
lsopolar-radiosymmetric, ticolporate: bans a p thick, Sexine echinate, ecw Raby 4 hae : pt long, occasionally curved; colpi 

moderately short: pores lalongat 
BCI, Schmatzel 861 (p), PMA, ae et al. 408 (a), MO: plate 50:534. 

CONNARACEAE 

Monad; isopolar- Shr se ide tricolpate: tricolporate; exine tectate; sexine reticulate, homobrochate, brochi always < 1 p: 

colpi usually raieisoge at equator; amb circular; grains oblate-spheroidal to subprolate, 20 - 28 x 19 - 27 pw. (3 genera, 4 species; 

additional reference: 11). 

Key to genera and species: 

] 
[ eke oid eee ep tnonc 

2b. Potte spheroids to SUDPFOlate.........eereeee rus panam 

Ib. Tricolpor 
Connarus turczaninowii 
Rourea glabra 3a. ciadlele DOTES IOLONGATE........ecseseesnerssseesssneenentenneneesteneens 

3b. Oblate-spheroidal to eS oS pores circular 

Cnestidium rufescens Planc 
deg seen exine 5 p thick; co short, deep, indistinct, PAD 7 p. 

hmaizel 471, MO; plate 50:535. 

sexine simplicolumeliate, muri < 0.5 p: grains spheroidal, 21 - 27 p. 

Connarus panamensis Griseb. 

et pe occasionally ge hi pores reareniahe! as 

at equator, pe Shieh sharp; PAD 

BCI, Schmatel 1 1292, MO; plate 

pidate (covered by ectexinic membrane); exine 1.5 p thick at poles, 2 
2 w: grains subprolate. 21 - 25 22 p. 

i Tria ' i 
ec eee Shien ro muri pe ween colpi large, long, wide 30 x 3 p, PAD 5 p: pores lolongate 7 x 5 p; costa colpi 3 p: 

grains prolate to subprolate, 23.5 - 28 x | 
BCI, M. Aide, no voucher, BCI; plate cen 

ioe oxne 2u a — indistinct; colpi 18 x 2 ps pores circular, 3 p diameter, PAD 6 p; grains oblate-spheroidal to 

prolate-spheroidal, 20 - at nbs -23 
BCI, Putz 774, ee plate 50 

CONVOLVULACEAE 

lar-asymmetric when pericolpate and periporate; n tricolpate and neh apo 
exine 2 tector, vo fobs hae 4 30 thick nit ine echinate e, bacula errucate; colpi usually deep, wide; pores always circular, 

e, variable in size hd nse pie prolate-spheroidal, large to very large, 55 - 200 p. 

owe 10 species; additional references: 6, 163). 
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Key to genera and species: 

la "nae pine $84 aad ae 4 PPE ened Vea PPE colpi 15 p wide. Iseia isis 

3.5 p ‘thick, oon spheroidal, coli 30 5 Ag wide Operculina codonantha 
Ib. stophanocobpate e (6-colpate), grains ea. umbellata 
Ic. Pericolpa 

3a. 5 - Scalp, sexine baculate, grains Maripa panamensis 
3b. 15 - 20 colpate, sexine verrucate, ssh Lon - 105 vw Aniseia martinicensis 

1d. Periporate, echinate 
4a. Grains 2 160 p, echini rounded Ipomoea quamoclit 
4b. Grains < 160 p, echini bottie-shaped 

5a a. 150 per grain Ipomoea batatas 
Sb yap < 100 per grain 

6a. Exine 20 - 26 p thick (including echini) Ipomoea squamosa 
db. Exine 1a hick treung oc hini) 

7a. 10 - diameter, ca. 80 per grain Ipomoea phillomega 
7b. Pores 6 - ppsprveneasg ca, 100 per grain Ipomoea tiliacea 

Aniseia martinicensis (Jacq.) Chois 
Apolar-asymmetric, peric i 15 - 20 colpi per grain; exine 8 p thick, sexine verrucate; colpi 20 x 7 Ht displaying irregular edge, persistent verrucate membrane; grains pricey he ee ee 78 - 105 p. 
BCI, W & Vester 704, KE 18175, MO; plate 50: 

Ipomoea batatas (L.) Poir. 
r-asymmetric, periporate ca. 150 pores per grain; exine 15 - 18 p (including echini), sexine echinate, echini bottle-shaped 

10x 6 ave — "rian late between echini; pores circular, 5 - 8 » diameter, interporium 5 - 6 yp, distribution irregular; grains iri 

PAN, Soom nee: KE 18176, MO; plate 51:540. 

Ipomoea phillomega (Vell.) House 
Apolar-asymmetric, periporate; ca. 80 pores per grain; hevpigs 18 p thick (including echini), sexine echinate, echini bottle-shaped 12 p long. small echini present at t the base of larger rech baculate i; pores circular to slightly ovoid, 9 - 12 Me he interporium p fal, 116-130 p. 
PAN, Croat, no voucher, KE 18177, MO: plate 51:54], 

Ipomoea quamoclit L. 
esgeriy pl ben mar 140 - 150 pores per wap exine 27 - 30 p thick (including echini), sexine echinate, echini usually rounded 13 x 9 p, si baculat Pores circular, 7 4 diameter, appearing evenly distributed: grains parwdetdhy 160 - 200 p. 
BCI, Croat 4153, KE 18178, MO; plate 51:542. 

——_ squamosa Choisy 
polar-asymmetric, periporate, ca. Pores per grain; exine 20 - 26 p (including echini); sexine echinate, echini bottle-shaped a. x 9 p, surface between echini baculate-verrucate: Pores circular, 9 - 10 4 diameter, distributed evenly; grains spheroidal, 110 - 

PAN, Kennedy et al. 2309, KE 18179, MO; plate 51:543. 

Ipomoea tiliacea (Wild.) Choisy 
Apolar-asymmetric, ca. 100 pores per grain; exine 18 p thick (includin ig echini), sexine echinate, echini bottle-shaped, 11 x 8 p. surface baculate-verrucate between ne ini; pores circular, 6 - 8 
mefegeeany ne chee Bh diameter, distributed evenly; grains spheroidal, 110 - 155 p. 

Iseia luxurians (Moric.) O 
ee ite it exine 5 - che nip beng 8p thick, sexine baculate: colpi deep, long 15 p wide, PAD 35 yp: grains prolate to h. 
BAN. tshco a ne voucher, KE 18181, MO; plate 51:545. 

Maripa panamensis Hems. 
Apolar-asymmetric, peric 5 vesioble 16x lps PAD lS apt pat colpi per et hii exine 4 - 5 p thick, sexine baculate, densely columeliate; colpi slightly 
BCI, Woodworth & Vester 503, KE 18182, MO; egal 

Merremia umbellata (L.) Hall. f, 
lsopolar-radiosymme’ anoc 
adjacent colpi issientese ee mp aloe : is Sin. sh reieg 7-8 1 thick, densely baculate; colpi 43 x 1 pe PAD 19 - 264. CR.no voucher, CR (p), PMA, Gentry 6706, KE 18163 Go, ae coh As hexalobate; grains oblate-spheroidal, 83 - 89 x 76 - 109 p 

ae codonantha (Benth.) Hall. f. 
polar-radiosymmetric, tri olpat 

edges formed age sha PAD 1812 Be ane ro cieortisoate gras veeuselipei oh ahem rah oe cele deep 0p Wee ECU, Dodson & Clendenin 11047, MO; plate 52 ® Grains usually oblate-spheroidal, 81 - 85 . 
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CUCURBITACEAE 

Monad and tetrad; isopolar-radiosymmetric and apolar-asymmetric; grains inaperturate, paar pare periporate, tricolporate; 
exine tectate to semitectate, variable thickness; sexine psilate, echinate, striate, peeseneety amb c ar cieieag ae 
(tetrad); grains suboblate to subprolate (monaa); grain sizes variable. (8 genera, 15 specie: prank, references: 8 

Key to genera and species: 

rt te, reticulate 

la. Grains oS 7 tetrads (tetragonal) 
2a. Tet 

Sate oe 160 1, brochi 1.0 - 1.5p 
4a. rains 50 - 60 x 70 - 80 p, exine 3 p thick Gurania makoyana 
4b. enue 65 - 70x 95 - Mea h. exine 2 p thick Gurania coccinea 

3b. Tetrad > 160 p, brochi 2-34 Gurania megistantha 
2b. Tetrad < 120 p, grains ero (5-porate), psilate 

Sa. Pores annulate, grains psilate Psiguria bignoniacea 
Pores not annulate, grains psilate to slightly reticulate Psiguria warscewiczil 

i Is 

7a. Sexine striate 
8a. Prolate, grains > 30 p, pores 4 - 5 p diamete Fevillea cordifolia 
8b. Subprolate, grains < 30 4, pores |. 5-20 mM prehiee 

9a. 26- 28x 19-214 Sicydium tamnifolium 
9b. 23 - 25x 19-22 Sicydium coriaceum 

7b. Reticulate 

30 
lla. Pores 20 p in diameter, exine 4.5 p thick, grains > 60 p Momordica charantia 

1 ee gs 8 pin diameter, exine 2.0 - 2.5 p thick, grains < 60 [Liss Posadaea sphaerocarpa 

ea, Exine > 2 p thick 
12b. Exine < 2 p thick 

6b. Triporate or peripor pein (often as 

pendula 
Melothria trilobata 

13a. Triporate, reaching 200 p, pores 20 - 30 p diameter Cayaponia glandulosa 
13b. Periporate, pang ng 150 LL. ies 14-20 y diameter 

. 5 - 6 porate, grains usually 90 - 115 p. Cayaponia areca 

14b. hd ae grains usually 116 - 150 p Cayaponia rac 

Cayaponia glandulosa (Poepp. & Endl.) Cogn. in A. “ne 
Monad, apolar-asymmetric, triporate; exine 0.5 - 2.0 p 
between gs slightly scabrate, exine very thin: ina circular, 20 - 30 p, covered by thin ectexinic-echinat 

spheroidal, 118 - 20 
PAN, “pai et al. 4506, MO; plate 53:549. 

hick, semitectate, sexine echinate, echini pilate, 5.5 - 6.0 x 2- 3p, surface 
e membrane; grains 

Cayaponia granatensis C A. DC. 
Monad, inches yeti. pe peroorte (5-6 porate); exine semitectate, 2.5 p thick, sexine microbaculate to echinate, echini 

variable in a ioe size, 4- 10x 2- 6p; pores circular, 14- 15 diameter, frequently covered by thin ectexinic membrane; grains 

oidal, 96 - 
BCI, Foster 2208, en + plate 53:550. 

Cay ia P, Mill.) Cogn. in 
Monad, eh oreptted Ais sie (10-porate); exine 3 p thick, semitectate, sexine echinate. echini conical, variable in 

form and size, 6 - 8 x 2.5 - 3.0 p, surface between echini scabrate; pores circular, 18 - 20 p diameter; grains usually spheroidal, 115 - 

150 p. 
PAN. Tyson 1858, MO; plate 53:551. 

Fevill eer 
Mo nee. sopotarreciosymmetic ste segs p exine 2 p thick, tectate., sri striate, striae longitudinally pa rallel < 1 » deep, 

tightly appressed; colpi lo a colpi 2.5 p. occasionally isi in aasond ea (syncolporate), PAD 10 p: pores obscured by 
olpi long. costa c olate 32. 35 x 23 - 26 p. 

Ccolpi, slightly lalongate to crear 4 ca) ae alar ad 
BCI, Croat 11918, MO; plate 

Gura ea Cogn. 
‘ |, inaperturate; exine 2 p thick, semitectate, sexine reticulate, 

Tetragonel tetrad, = ~ 140 » long: aie = sere we actrnle (pores?) at angles of contact: grains oblate, 65 - 70 x 
hi 1 - 2 wide, muri simplibaculate, 

95 - 105. 
BCI, Foster 2789, MO; plate 53:553. 

eo eee 
rturate; exine 3 p hick. ERRORS. sexine reticulate, 

Tetag 
ains apolar-bilateral, apparently inapertu 

eget ag be Reo late, apparent apertures at angles of contact; g 
e, 50 - 60x 70- 

BCI, Croat 8991, Moe iets 

pparently inaperturate: exine 1.5 - 2.0 p thick, semitectate, sexine 
,70-75 

ia megistantha J. D. Sm. 
teral, a 

jecctspecoe late, apparent apertures at angles of contact; g ethan tetrad, 160 - 175 p long; grains a 
reticulate, homobrochate, brochi 2 - 3 4 high, muri simplibacula 
x] 
BCI, Schmaizel 940, MO; plate 53:555. 
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cee ee aces eee a tricolporate; a 2 - 4 thick, semitectate, sexine striate, reticulate, homobrochate, brochi < 
] bi ctersag colpi moderately long displaying verrucae near pores; pores circular to irregular, 4 - 5 x 7 w; amb semi-angular; grains 

to oblate-spheroidal, 38 - 51 x 51 - 53 p. 
BCI, yee 183, MO; plate 53:556. 

Melothria trilobata Cogn. 
Monad, isopolar-radiosymmetric, pape exine 1.5 - 2.0 p thick, semitectate, sexine reticulate, homobrochate, brochi 1.5 mM 
wide, muri simplibacuiate, colpi 30 x , Margo lain \.5.- 2.0 ph wide; endexinic pores inconspicuous, appear ing 
circular 3.5 g ola roidal, 40 - 45 x 38 - 41 p. 
PAN, Duke 5769, MO; plate 53:557. 

prea re mire 
st tricolporate; exine semitectate 4.5 p thick, sexine reticulate, homobrochate, brochi 2 - 3 yt 

oy wor aredcicueaa: colpi moderately long, PAD 15 pu; pores circular to irregular, 20 » diameter: amb circular: grains 
spheroidal to oblate, 63 - Aelita: 
PAN, Schmaizel 857, MO; plate 54 

Posadaea sphaerocarpa Cogn. 
Monad, isopolar-radiosymmetric, tricolporate; exine semitectate, 2.0 - 2. 5 p thick, sexine reticulate, homobrochate, brochi 1.0 - 2.5 p hig muri simplibac ulate; colpi relatively short, wide, ae 35 x 8 1; pores slightly lalongate to circular 8 pt diameter; amb circula - 57x 45- 
VEN, aparece 11987, MO; plate 54:561. 

uria bignoniacea vn bed EJ ral ain 
ie aia tetrad, 90 - # long: grains apolar-asymmetric, periporate, 5 pores per grain; exine 1.5 p thick, sexine psilate; pores circular 8 p diameter, Pisin ~Poiethh ectexinic membrane at angles of contact; grains oblate-spheroidal to suboblate, 61 - ve 
BCI, Croat 8485, MO; plate 54:559. 

Psiguria warscewiczii (Hook. f.) Wunderlin 
Tetragonal tetrad, 110 - te i shin grains apolar-asymmetric, periporate, 5 pores per grain; exine 1.5 » thick, semitectate, a psilate to slightly eae late, homobrochate; pores 7 h diameter, slightly protuberant, displaying fine ectexinic membra grains subobiate, 
BCI, Schmaizel 5, MO: plate 54:560. 

Sicydium Cogn. in A. DC. 
Monad, A insicadaggt ivbteroar tricolporate, striate; exine 1.5 - 2.0 pt thick, sexine densely columellate, endexine ao fine, sisten t membra rane, striae narrow, aks ey biel parallel <O5p va nr as long as grains, sharp, 3 1 wide, PAD 3 } pores circular, 3 w g ,23-25x 19- 
COL, H. Smith 1898, NY: no plate. 

Sicydium tamnifolium (HBK) Cogn. 
Monad, isopolar-radiosymmetric, tricolporate: exine 1. O- 1.5 p thick, tectate, sexine striate, striae longitudinally parallel, tightly appressed; colpi 22 x 2 1, costa colpi 1.5 pw: pores circular, 1.5 - 2.0 p diameter: amb circular-trilobate; grains subprolate, 26 - 28 x 19-2) p 
PAN, yest 1641, MO; plate 54:562. 

DILLENIACEAB 

ie sie ng ysis nati econ be exine tectate to semitectate, 1 - 5 # thick; sexine rugulate, reticulate; colpi pores inconspicuous, covered b: verrucate blate- spheroidal to prolate-spheroidal, 15 - 38 x 14 - 34 p. (4 genera, 9 speci ag membrane; amb circular; grains 0 

Key to genera and species: 

la. Rugulate 
2a. 2 20 p, spheroidal to prolate-spheroida 

3a. 20 - 25 p, es 1 p thick, pores not et 
3b. 26 - 1.5 p thick, pores protuberant 

2b. < 20 n, rt orate is eediesiataseceayecn tee ps cs 
Vik Givin. 0 

laste 
Saurauia laevigata 

i nc te Doliocarpus dentatus 
ee Pores ‘alongate 

tn, Peach I etter catgciic en. Davilla nitida = Pores : Se oo PRICE At Seinen re Tetracera hydrophila an praneidyeiesoaregarate SHURA Nenteciastnascinvveisessarcornsnisaciieoses:.. Tetracera portobellensis = — ee Wane ee Doliocarpus multiflorus CO4tS2OCVCADD TN Seren bv CAST PA NTTASR WU eR CE pe eL ES chewy: i aed oh ae ee eee Doliocarpus olivaceus 

Tra ag pee 
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Davilla nitida (Vahl.) Kub. 

Exine 5 p thick, semitectate, sexine reticulate, homobrochate, brochi 2 » wide; colpi 1] hoo covered by persistent scabrate 
membrane, PAD 6 p: pores slightly lalongate 10 x 11 p; amb circular; grains spheroidal, 32 - 4 
BCI, Croat 13163, KE 18258, MO; plate 54:563. 

Doliocarpus dentatus (Aubl.) Stand. 
Exine 2. oe 3.0 p thick, semitectate, sexine reticulate, heterobrochate, brochi variable < 1.5 » wide, diminishing toward apertures; 
pores circular 5 up diameter; amb circular: tha prolate-spheroidal, 28 - 31 p 
PAN, Lewis et al. 722A, KE 18259, MO; plate 54:564 

Dolioc: major Gmoel. 
Eine 7 cael 1.5 p thick, tectate, sexine ant rugulae | p wide; colpi displaying persi I embrane; p 

-34p. diameter; 

BCI Knight 69-56, KE 18260, MO; plate 54:5685. 

Doliocarpus multiflorus Stand. 
Exine 1 3 25 4 thick, semitectate, sexine reticulate, homobrochate, brochi 1 # wide, muri simplibaculate; — displaying 

-29 p. VUciale 
iJ 

PAN, Dwyer 8486, KE 18261, MO; plate 55:566. 

Doliocarpus olivaceus Stand. 
Exine 20 - "28 esp semitectate, sexine reticulate, brnlieniipdy aye brochi | peep i sirmplit lat Ipi moderately long. 
displaying persistent scabrat lar; grains spheroidal, 26 - 32 p. 
BCI, Croat 12873, KE 18262, MO; plate 55:567. 

Saurauia laevigata Tr. & Pl. 
Exine 1.0 - 1.5 p thick, tectate, sexine pcrnicie colpi inconspicuous, displaying persistent scabrate membrane; pores lalongate 
2.5 -3.0x 6.5 - neroidal, 14- 15x 14-16 p 
PAN, Schmaizel 672, MO; plate 55: 568. 

Tetracera hydrophila Tr. 
Exine 3 p teri semitectate, sexine ree homobrochate. brochi is ] H wide; oo en persistent verrucate 

membrane 3p: 3.5 33 
PAN, Wedel 1989, KE 18264, MO; plate 85:560. 

Tetracera portobellensis Beurl. 
Exine 2.5 p thick, aad eect sexine 
moderately long, displaying ua verrucate membrane; pores 
oblate-spheroidal, 25 - 29 x 31 - 
BCI, Croat 7729, KE 18289, MO; plate $5:570. 

slightly reticulate, homobrochate, evidently interrupted, displaying free bacula; colpi 
protuberant, circular 6 4 diameter; amb circular; grains 

Tetracera volubilis L. 
Exine 1 ut thick, tectate, sexine rugulate: colpi nbs displaying desig abt constriction covering pores, PAD 6 p: pores appearing 
circular Pp 23.5 

BCI, Schmaizel 967, MO; plate 55:571. 

EBENACEAE 

Monad; isopolar-radiosymmetric; tricolporate; exine tectate; sexine psilate; colpi as long as ati aga amb 

eas: grains subprolate to prolate-spheroidal, 52 - 63 x 48 - 58 p. (1 genus, 1 species; adaitional references: ) 

Diospyros artanthifolia Mart ; : 
Exine 20. 25 oe sexine psilate to slightly scabrate; colpi 3 » wide. PAD 12 p:; pores lalongate 4 x 10 yw; amb circular; grains 

subprolate to prolate-spheroidal, 52 - 
BCI, Croat 14657, KE 18095, MO; plate 55:572 

ELAEOCARPACEAE 

ilate, reticulate, scabrate; colpi long, 
ate; exine tectate to semitectate; sexine psi 

einige eee igo 5 = amb circular; grains oblate-spheroidal to prolate-spheroidal 9 - 15 p. (2 genera, 3 

species). 

Key to genera and species: 

bs ded hag easdaacevaiuvevelaveesusecsiees coarser Muntingia calabura 
la. Reticulate, homobrochate (grains < 15 p, pores circular) 

mae MU NE RUC a bic phan eietyoiap 37 81 (ORAL SRO eem ae een Sloanea terniflora 

Coes . yee oe ported ; . crane See Sloanea zuliaensis 

2b. Prolate-spheroidal > 12 p, exine > 1p HMICK.....-rsrreseserrneerrererrren 

Muntingia calabura L. libaculate; colpi lon 3 1 wide 
mobrochate. brochi < 1 p wide, muri simpli pi long, sharp 

peahipbltlg en vt See anon tere pores, PAD 3 p: pores circular, 3 p diameter; amb circular; grains keg 

spher I, 13-15x11.5-13.5p. 
PAN, Croat 9170, MO; plate 55:573. 
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Sloanea terniflora (DC) St ; 
t tly scabrate; colpi indistinct, — sharp, PAD 2.5 p; pores appearing rectangular, 

iaongoe ee pian seine pate x bor st 2.5-3.0x2.5 ns Op; amb semi-angular; grains oblate-spheroidal, 10.5 - 12.0 x 9.0 
O5p 

BCI, schvnctest 674, MO; plate 55:574. 

Sloanea zuliaensis Pitt. 
Exine 1.5 - 2.0 p thick, tectate, sexine psilate to microscabrate; apertures long, almost uniting at poles, margo 1.5 p thick; pores 
lalongate | x 7 yp, displaying *H" form; amb circular; grains displaying polar depressions viewed from equator, prolate- 
spheroidal, 14 - 15x 13.0- 14.5 p. 
BCI, Foster 1384, PMA; plate 55:575. 

ERYVTHROXYLACBAE 

isopolar-radiosymmetric; tricolporate, sometimes Pees rest, exine semitectate; sexine reticulate, homobrochate, 
brochi < 1 yp, endosexine strongly columeliate; colpi long, sharp, narrow, occasionally syncolporate, pores lalongate; amb 
psa WF adh snsrcenn te 39 - 48 x 30 - 40 p. (1 genus, 2 species; BerShEr rebeeerce: 124). 

Key to species: 

la. Polar axis 41 - 48 p, broch? | » wide, lly i pi Erythroxylum panamense 
Ib. Polar axis 39 - 42 p, brochi < 1 u wide. | p Erythroxylum multiflorum* 

Erythraxylum pen agales Lund. (Erythroxylum skutchii Stand.) 
Exine 3 p thick, sexine reticulate, homobrochate, brochi <lh wide, Soot wine agheg strongly columellate; colpi 36 x 2 1, costa colpi 2 B. Margo oleae near p ae re] onorate, 3» wide; PAD 10 p; amb circular; grains subprolate, 39 - 42x 
BCI, Foster 1 189, PMA; plate 55:576. 

Erythroxylum panamense Turcz. 
Exine 28- 3.0 p thick, sexine reticulate, homobrochate. brochi > 1 # wide, endosexine strongly columellate; colpi long, occasionally uniting at ity oo” 39 x 1, costa colpi 2.0 - 2.5 B forming exitus digitatus; pores inconspicuous; amb circular; grains subprolate, 4) - _ 40 p. 
BCI, Schmaizel 924, MO; a 857 

EUPHORBIACEAE 

Monad; isopolar-radiosymmetric, tectate, tricolpate, tricolporate stephanocolporate and apolar, asymmetric, intectate, i rate; sexine sien reticulate, clavate, e, baculate, scabrate; exine variable | - 17 pt thick; colpi variable in size and form, short to ty long: Pores generally lalongate, Lappeioemoy present (Adelia, st haig lay and costa transversalis ipia); a og ily g ate to prolat p 19 - 325x 12-325 p (19 genera, 30 spe daiti | refe 5, es: 14, 32, 55, 129, 130, 133, 135, 139, 159). 

Key to genera and species: 

la. Inaperturate 
2a. Clavate 

3a. > 250 p, exine > 15 p thick, Clavae 9-10 PhIQh....ccccescsssssseseeec.. i 3b. 35 - 80 y, exine 1.5- 3.0 p thick, c ipioene Wena ce Manihot esculenta 

Sb. Exine 2 p thick, grains 61 - 75 Prva AEN ear tcl 4b. Clavae distributed irregularly,abundant ee Exine 2.5 p thick, grains 36 - 49 Pesscosiisuviwisv ices ack, l Ob. Exine 3 pb thick, QGINS 65 = 81 Pec ert aa a i 
2b. eee 

SbSERDUOSAe eee teRDENeS m panamens 

ig Gemmae a preg gr mip "ag eyes Sp Pyke rah ee Jatropha curcas irregularly, 1.5 p hi exine 2 p thick.......... Ib. Tricolpate, scabrate, exine 2 a thick, grains c ae ESSAI ea RE aac es pe tanga 

Ly Wcoorto Or Hecioclicnmectn ee Pe Hicptncasinivscnnsnrsettiinis Omphalea diandra 

Dee eeeeeeee 
beh hL LL tt TT TT Te eT MERE ERES Co SUNS ENTREE TetaRV iN cKvaea Acalypha arvensis 

PSOONS PENA NEKS NST ESe ereeneen eens SO Ce er ee ercenneeerecie WeSReCeeDeUCs es eteestenesenees Acalypha diversifolia 
Ri teeae ier ansthanticnmmiaiaringniann. Acalypha macrostachya 

11a. Exine 2.5 - 5.0 p thick, grains spheroidal ca, 22 colpi i lana 11b. Exine 3.0 - 3.5 p thick, grains ca. 78 is pacar eho a 

Pca ta g B. Colpi lacking operc Ce eee | crepitans 
12a. Colpori normal, exine 4 B thick, grains prolate ca. 74 x 52 i 

ma Colpo hay heiving Brine Gresik ee Bis etetoccsrsnsnanvosons Sapium caudatum 
Go podiporate), exine 3 # thick, grains ca, 27 fie. Phyllanthus acuminatus 13a. ps circular, exine 5 - 9 ht thick 

14a. Amb circular, exine 5 - 9 ht thick 
1Sa. >106 x >91 p, colpi 50 p long. costa 15 p wide............ Dalechampia cissifolia 

aoa SUR Neb Febiceskaceceees 
Cc 
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New <102 x <91 p, paeraleges cl iets 12 p wide Dalechampia dioscoreifolia 
14b. Amb angular, exine 9 - 10 » th Dalechampia tiliifolia 

13b. < oe pores see ay — nh atptror narrow 
16a. > 50 p, exine 4-5 

17a, Ca. 52x 42 p, shin = iv _ pores 8x 14 p. Poinsettia heterophylla* 
17b. Ca, 62 x 55 p, colpi 70 long, pores es 5x 20 p Mabea occidentalis 

18a. Amb angular, prol Hyeronima laxiflora* 
18b. Amb circular, sheet to suboblate 

19a. >30p 

20a. spheroidal to suboblate colpi operculate, grains 35 x 39 p..... Adelia triloba 
late lalongate, grains 34x 274. Chamaesyce thymifolia 

19b. rte * 

21a. Colpi having opercula, brochi < 1p wide Alchornea costaricensis 
21b. Colpi normal, brochi > 1 

22a. Pores circular, grains heterobrochate.........c.ccseseseseesrsesees Margaritaria nobilis 
22b. Pores lalo bere ‘slits homobrochate 

23a. Ca. 21% Chamaesyce hirta 
23b. Ca, 26x ak 

24a. Colstuatoutvienian 
25a. Pores 3 x 6 p, exine variable Phyllanthus 

b. Pores 2 x 8 p, exine uniform Drypetes dincnen 
24b. Colpi with i 

6a. Pores 3x 6p Chamaesyce hyssopifolia 
26b. Pores ca. 1.8x 7.0 p Chamaesyce hypericifolia 

1d. Ste en ate (4 - 5 colporate) 
ah a on onga Se ca. ne Mm a oe 
se sas lalongate, 2 x 3 calypha macrostachya 

Acalypha arvensis Poep 
lsopolar-radiosymmetric. ricolporate, tectate; exine | 0-1 5 ges viapry sexine psilate; apertures npr crane colpi ae 

ly costa B. 
PAN, Woodson & Schery 821, KE 18388, MO: plate 56:578. 

calypha diversi 
re a saiiinknts thoy " askeaeats and stephanocolporate (3-5 colporate); exine tectate 2 p thick, psilate to slightly 
scabrate, sexine psilate; colpi_ very narrow, short: pores lalongate, 3.0 x 4.0 - 4.5 y, often ovoid and conspicuous, costa pori 

9-21x 20-23. 
PAN, Duke 10740, KE 18389, MO; plate 56:579. 

Acalypha m 

ai ial “Meeporate and ps alanine onthe (3-4 colporate), normally 4-colporate; exine tectate 2 p ng 
sexine slightly scabrate; colpi inconspicuous, narrow. very short; pores es protuberant, lalongate, 2 x 3 p. displaying costa pori 4p 

thick; amb circular; grains secbaaie to oblate, 19 - 22x 22-26 p 
PAN, Duke 8031, KE 18390, MO; plate 56:580. 

Adelia triloba (Mull. Arg.) H 

kopolradiosmmatt, eo itis exine semitectate, 2p thick (sexine Ip, nexine | ). sexine ong nee cgi Sel ; 
brochi 1 » wide, muri < 0.5 » wide, simplibaculate; renin — ota ye eel ~~ pore — a @ of colpi, 
covered by small eating ny PAD 12 gular; g © slightly subob) 
BCI, Croat 13160, KE 18391, MO; plate 56:581. 

Alchornea costaricensis Pax & Hoffm. omo lsopolar-radiosymmetric, tricolporate; exine semitectate, 1. 5 - 2.0 p thick, sexine reticulate, h ronan e, soe <Sp nt 

Colpi operculate, narrow , long, sharp, displaying oo pores endexinic, appear ing lalongate, lacking consp us Opercu 

amb circular; grains slightly aaa nag 27.0 x 
BCI, Croat 14814, KE 18392, MO; plate 56 

nda i one 
5 pw thick at intercol pium, sexine scabrate: 

a a ne neeigrsiani tectate, 2.5 p thick at poles, 5 p thic 

cob 13 rf dosrmetic, Wooo ce dimensions as colpi; pores endexinic, lalongate, sharp. a Imost zonorate; amb 

Circular; grains Frcipeniacne ray 21-24x21-23p. 

BCI, Croat 4871, MO; plate 56 

Chamaesyce hirta (L.) Millsp. 
lsopolar-radiosymmetric, ap eg exine semi 
lumina fine, eral an mpliba ene bacula conspicuous; colpi 
Qrains subprolat -23x 
PAN, Stern et all, ry KE hy (©). wo Schmatzel 184, MO (qd); plate 56:584. 

hi < 1 p wide, mui thick, sexine reticulate, homobrochate, broc mM 

intagaaped straight, long. aa pores lalongate, sharp 3 x 6 p; amb aieuson 

Chamaesyce hypericifolia (L.) Millsp reticulate, homobrochate, brochi < 1 » wide, muri < 
lsopolar- ic. tri te; exine semi 

0 True sepa Sots hose lumina 0.5 - Op wide, co comme alone a Pe oy 
~2.0x7-8p, cost t ( margo); amb 4 

PAN, Florez 24, me plate 56:585. 
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syce — folia (L.) Small 
atone ts) ’ ~ tric, tric ate; exine semitectate, 2.0 - 2.5 p thick, sexine reticulate, homobrochate, brochi very fine < lsopolar- ] 
B: Colpi straight, long. sharp; pores endexinic, ovoid, lalongate, 3 x 6 4, costa colpi 2 4 forming fine margo; amb circular; grains 

e,25-26x 19-2) 
PAN, Burch et al. 1 1155, PMA; plate 56:58. 

syce thymifolia (L.) Millsp. 
manometer a exine tectate, 2 pw thick, sexine reticulate, homobrochate, brochi ca. 1 p high, — 
simplibaculate, bacula conspicuous, scattered; colpi long. 28 x Sp. costa colpi 2 Be forming inconspicuous margo; 
liongate,endoxni 8x Ib, covered by co colpi, PAD 5 p: g 35 x 26 - 28 pw. 
BCI, Schmatel 1308, MO; plate 56 

Codiaeum variegatum (L.) Blume 
Apolar-radiosymmetric a et exine — 1.5 " seis sexine clavate, clavae homogeneous, triangular in shape 1.5 
x 1 15 Me circular in median v compressed, a ranged in es of 6, each clava forming part of adjacent rosettes, surface 

i - OO p 

BCI, Croat 7037, MO; piate 56:588. 

ianus Muell. Arg. 
pepe amy elmer tr bing wabhmitn exine intectate, 2.5 p thick, sexine clavate, clavae enigma triangular to circular, # high x 1.5 - 2.0 » wide, strongly ; grains spheroidal, 36 - 49 p. 
rey Folsom & Edwards 3392, KE 18397 (p). BCI, Schmaizel 615 (d), MO; plate 56:589. 

Croton — L'Hér. 
Apol a shciretaniy exine intectate, 2 uu thick; ae clavate, clavae ca. 1.5 p wide x 2.0 ph high, varying slightly in ictth separ -75p. 
BCI, ethers $16 MO: ‘plote SCS. 

Croton panamensis (Kiotzch) Mull. Arg. in DC. (Croton pyriticus Croiz.) 
Apolar-radiosymmetric, inaperturate: exine intectate, 3 p thick, sexine clavate, cl rcular to semitriangular 3p Th x25 p wide, lacking spp ih ~ Rehieat clavae strongly compressed, irregular and rarely po size; grains spheroidal 65 - BCI, Croat 5608, MO; plate 56 

Dalechampia cissifolia Poepp. subsp. panamensis (Pax & Hoffm.) Webste: lsopolar-radiosymmetric, icahcee exine semitectate 5 - 6 pt thick, ais reticulate, heterobrochate: lumina 18 ph wide polar areas, diminishing to 1 » near apertures; wet SO # long; pores lalongate, cr rassimarginate, 15 p, united sonia Alienions Siebi li b ci 
132 x 91- 96 p. 

playing olate, 106 - PAN, Schmaizel 369, MO: plate 57:592. 

Dalechampia mien eer Poepp in Poepp & End! 

et popes Miho olporate; oe sa 8 - 9» thick, sexine reticulate (per-reticulate), heterobrochate, brochi ha mengee sree ee tac apertur ins — 1 wide, simplibaculate, bacula thick, 6.0 x 1.0 - 1.5 p: colpi very narrow B es endexinic, zonorate, displaying costa transversalis, formi t : ites: its oe grains subprolate, 95 - 102 x 83-91 p. ng ing costa transversalis ca. 12 p wide; a 

‘AN, Croat 8937, MO; plate 57:59: 

Dalechampia tiliifolia Lam. 
lsopolar-radiosymmetric, tricolporate; exine semitectate, 9 - 10 p thick, sexine reticulat wide @ (per-reticulate), heterobrochate, brochi 18 p at poles, diminishing to < | yu nea near apertures, muri 2 4 wide, si simplibaculat: @. Bacula a6x2u, con nspicuous; ¢ olpi 50 - 55 p 

, 120 
eh 4 fine, blunt; pores endexinic 18 » wide, zonorate, displaying costa tonegena - 130 x98 

aoe ae 

PAN, Tyson et al. 2783, KE 18398, MO; plate 57:594, 

Drypetes standleyi Webster 
ee -sadesprariaghlatiy cab ige totic rane gp 1.5 p thick, sexine reticulate, homobrochate, brochi 1 » wide, muri as aspidate, PAD 4 p: peor grains subprolate, 26 - 27 ean Ri Ee Meee pees ee ee cere BCI, Croat 14849, NY; plate 57 

Garcia nutans Vahl. in Rohr 
-radiosymme A tric, i 

clavae, short, dispersed, napechoaiy hoses — + bees sexine gemmate, gemmae usually subtriangular, resembling MEX, Matuda 3568, KE 18399, MO: plate 57 nal 6? ~ 68 p. 
Hura crepitans L. 
lsopolar-radiosymmetric, Pi pe ps exine tectate, 3.0 irregularly, conspicuous < 1 wide, sexine stro ongly col a thick 10 3.5 4 at apertures, sexine scabrate, scabrae distributed xinic, sharp 30 x 11 sy presenting small cotta a ae nellate; colpi | J: sharp, moderately large 28 x 4 pt; pores lalongate. PAN, Folsom 2926, KE 18400, MO: plate 58:59 , “ * gfains subprolate, 77 - 82 x 70 - 78 pL 

ve Pir on at sg me shies ptiers 's (AllemGo) JDL-LZ) 4 tic, tric 
apertures, sexine reticulate, rated 2 (SPproaching ee wi condition); exine semitectate, 2 p thick, thickening near grain, narrow: pores lalongate, po ‘Paral eee ise ri very f ine, simplibaculate, lumina circular; colpi as long os Ep riper paige NO voucher, BCI; plate 58 g g late, 25- 28x 12-1l4p 
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latropha curcas L. 
fe sae near fede erat iectate, _ Inaperturate; exine  intectate, 6 p thick; sexine crate gemmae thick, - : 3 wp. apparentiy 
onsisting of 3 u 72-9) p. 

PAN. Burch et al. 1288, KE 18402, MO; plate 58:599. 

Mabea occidentalis Bent 
lsopolar-radiosymmetric, serene! exine semitectate, 4 p thick, sexine reticulate (per-reticulate), heterobrochate, brochi 1 
wide, diminishing toward apertures, muri simpll-_ to multibaculat e. bacula- short; colpi ye wide, blunt, 70 x 3 - 6 w pores 
endexinic, lalongate, sharp 5 x 20 p, PAD 1 60 - 65 x 50 
VEN, Steyermark ef al. 120448, KE 18403 (Pp). BCI, Schmaizel 102 (d), MoO; ‘plate 58:600. 

lanihot esculenta Crantz. 
Parekh ioe se Bat re exine intectate. 17 # thick nba — ~ 5 — sexine clavate, clavae aoe (Croton 
pattern) 9 p high x 8 - 10 g 
usually 3; grains tursae Saat 290 - 325 p. 
PAN, D'Arcy 9485, KE 18404, MO; plate 58:601. 

Margaritaria nobilis L. f. 
lsopolar-radiosymmetric, tricolporate; wore semitectate, 2 p thick, sexine seat sntiow ene brochi reduced tress 
toward apertures, Tp wide, muri < Tpwi wai and cus neeseetetieh @, short < Vp p 

Sepscone on g if late, 25 - 27 x 22 - 25 1 
PAN, Stern et al. 919, KE 18405, MO; plate 58:602. 

mphalea diandra L. 
lsopolar- tadiosymmetric, tricolpate: exine tectate 2 w thick, sexing othe ale ong columeliate; colpi deep, large, sharp 2 p 

; PAD 10 - 29x 27-28 p 
PAN, ‘Croat 8125, MO; plate 58:603. 

Phyllanthus acuminat us Vahl. 
isopolar- acieennrneiic. tricolpodiporate; arin intectate, 3 p thick (nexine 1 p thick), sexine strongly baculate, bacula thick, 2 x 
] aa compressed;  Colpt | IncorsplcuoLUs, as | —. pores apparently circular,] » diameter, one at each extreme of colpi, 

- 28 py. 
PAN, Tyson 7272, KE 18406, MO; plate 58:604. 

Phyllanthus a . & Thon 
opoiarraciosyrnmerrc ticolporate: exine tectate, 1.2 p thick (equatorial) to few p thick (poles), sexine reticulate, 

chate, brochi , 0.5 » wide, muri simplibacu ulate, bacula ] p high; colpi long arrow, sharp, as long as ae , |p wide, 

costa nies 2 thick: pores lalongate, peri acute, 9g to prolate, 27 - 28 x 21 
‘AN, Bosquez 27, PMA; plate 58:605. 

Poinsettia heterophylla (L. ) Klotzch & Garcke (Euphorbia heterophylla 

lsopolar-rad Saar eaiie id cee ne semitectate, 5 a thick suites 2 p thick) sexine ee soa eiaanycetaryptcang . 

Peaxinies 2 mM nay brochi sea 3- 15 le, muri ca. 1 p thick, simplibaculate, bacula 3.0 x 1.5 p: colpi long 4 x p. 

longate, elliptical, : x rid py, PAD 18 p: amb circular: jon ses nae e,50-54x41-43 py 

BCI, Schmaizel 845, Mo; plate 58:606. 

Sapium Pitt. (Sapium aucuparium Jacq.) 

mopcianedkanreats 4a exine semitectate, 4 p thick (nexine 1.5 me thick), sexine baculate, bacula roca 

compressed, long 2.5 x 1.0 - 1.5 p: colpilong, narrow, blunt, 60 x 2p: pores endexinic long, 6 x 18 p., zonorate; grains prolate 
x 50-53 p. 
PAN, Croat 10428, MO; plate 59:607. 

FLACOURTIACEAE 

Monad, isopolar, radiosymmetric, tectate and einreared pn and a ta < biphasic ate), sexine ss 

baculat omobrochate); exine <1 - 6 p th xine micro- ula umel pi mod 
ong Frichroar fecantly ee smi digitatus; pores yn to lalongate, endexinic; grains spheroidal a ce tatiora 13 - 

48 x 13- 45 p. (8 genera, 15 species; additional reference: 49). 

Key to genera and species: 

1a. Tricolporate 
2a. Psilate, sculpturing lacking 

. rolate 
: ; - 

prea te 3 » thick, pores circular 6 # diameter, grains > 38 p.... 
on arene i some ~~ 

4b. Exine i Ms thick, pores lalongate 1 x 3p. grains < 25 p. 

oe agi 

seenerennnne 

5a. Pores Cingae. 1x 6p, exine 2.5 - 6.5 p thick. sae cohen 

5b. Pores lalongate, 5 x 10 p, exine 2-3 
thick, Qrains > 3O ph... 

2b. Sculpturing present 
. Baculate, bacula 2 » deat _ long, narrow 38 x | p. 

6b. Reticulate, homobroc 
3p 4 

8a. Ca, 45 p, exine 2.5 p thick, pores 

8b. Ca. 30 p, exine 2 p thick, pore = ° 

7b. < 3p 

Casearia aculeata 

Casearia arborea 

Casearia commersoniana 
nas cvevesesocrecccesscessccsucces 

weeeee 

jongate (owen, Laelia thamnia 

pan oD SL ae bh catvcas beokdoeie Xylosma oligandrum 
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9a. Exine < 1 p thick, pores circular 

9. Exine 1.0 - 1.5 thick, pores lalongate 

+9 Subprolate, costa colpi 1.5 p. 
2b. Spheroidal, lacking costa colpi 

lb. Stephanocolporate t-caporsi) 
13a. Reticulate, exine 1 y th 
13b. 

15a. Ca. 40 p, pores micoelt exine 1.5 p thick 
15b. Ca. 32 p, pores annulate, exine 2 2.5 p thick 

16b. Ca, 25 p, pores 1.0x 1.5 p. 

Banara guianensis 

Laetia procera 

Tetrathylacium johansenii 

Hasseltia floribunda 
Lindackeria laurina 

Laetia procera 

Casearia guianensis 
Zuelania guidonia 

Casearia arborea 
Casearia arguta 

is Aub, 
tric, tricolporate; exine semitectate, < | mM thick. se reticulate, homobrochate, brochi very fine (micro- 

of 

lsopolar-radi 
pence muri mages bacula ho: eneous, small < Bion ne. 16 he | H. displaying costa, bifurcate at level pores; po 
PAN, Denar 8577, MO; plate 59: 

Casearia aculeata Jacq. 
lsopolar-radiosymmetric, tricolporate:; ita tectate, very thick, ~ 5 * mace: es 

pix 
displaying costa colpi; co olpi cele aad onspicuous, lalongate, CR, Linares 104, PAO 155; plate 5' 

arborea (L. C. Rich.) Urba 

Mog 
pritpre Circular to slightly lalongate, 2.5 p, ee 

-16p vv 

i poles to 6.5 p thick at equator, sexine psilate, 
mb circular; grains spheroid |, 28 - 30x 28-29 p. 

Casearia 
lsopolar-radios' losymmetric. 3- by colporate, usually 4-colporate; exine tectate, 2 1 thick at poles, 3 ph thick at equator, sexine psilate; colpi 28 x 3 p, display gate, sharp 5 x 10 4, PAD 15 uw: amb circular to angular; grains spheroidal, 30 - 33 x 0 - 32 
CR, nies 89, PAO; plate 59:611. 

Casearia arguta HBK 
- 4-colporate; exine tectate, 3 y thick, sexine Psilate; colpi long, narrow, 3 4 wide. displaying thick costa 

colpi: ‘ami circular: grains spheroidal, 25 - 26 x 24 - 26 p. CR, Linares 29, PAO 1631: plate 59:610. 

na Camb. in St.-Hill. Casearia commersonia. 
kopolarraciosyrmetic, tricolporate; exine intectate, 2 = thick, nexine extreme! neous, 2 x <] p wide; c Colpi long, narrow, 38 crepes 42x 29-3) 
BCI, Schmatel a. Mo: plate 59:612. 

le, forming exitus digitatus US; pores endexinic, circular é6yudia 

y thin, sexine baculate, bacula abundant 
x 1 1; pores endexinic, lalongate, sharp 3 x 8 Lu amb circular: 

Casearia corymbosa HBK 
age hla apr . tricolporate; exine tectate, 3 bt thick, k. sexine psilate; = ated and thin, 30x lp Sa costa 3p 

44 - 48 x 38 - 
BCI, Croat 9638, MO; plate 59:613, 

nensis (Aubl.) Urban 
sprit sasacaut oy 4-colporate; tsa  tectate, 1S forming exitus digitatus; pores circular, 3,5 

VIS, 

H thick, Sexine ‘Psilate; Colpi narrow, short 20 x 1 - a. colpi 3 » wide, PAN, Croat 5549, MO; plate 59:614 

'sopolar-radiosymmetic, tricolporate; exine tectate, <1 p thi crassimarginate; amb circular; sg dram to subprolate, 20. ms i BCI, Schmaizel 209, MO: plate 59:6 

- 1.5 p thick, sexin 

Hasseltia HBK 
pag af Feat. tricolporate: exine semitectate, lumina < ru ©, muri very narr some tb pico Ow;  Colpi a narrow 18 x lp, reap iy co BCI, Croat 4809, MO: ox plate 59-616, oe es 
= ra ( - & Endl.) Eich! in Mart. polar-radiosymmetric, tricolporate and 4- : hate, brochi < 1 p high; colpi meacstpe dl COL, Shepard 699, MO; plate 59:617 

sppolar toctosymmetic, ional 
ulate, <]pwide:c 

JAM, pecker saith KE 18244, MO; plate 59:618. 

xine tectate, ay - NAT\Ow; pores endexinic, lalongate 

Co spheroidal, 40 - 47 “37 = 

. and Psilate; colpi long, narrow: pores lalongate, 1 x 3p, p. 

@ reticulate, homobrochate, brochi < 1 p high. sta 1.0 - 1.5 1 wide; pores endexinic, lalongate. 
12- 13 

eloeein ae Tp thick, sexine scabrate. homo- 
1,20 -22x 19-21 p. 

pew semitectate, 2.5 p apne 
= oo 

pi as long as Os grain 3 1 wide, Pp 

iJ 

€, homobrochate, brochi < 1 p high, muri H. pores ovate, 8 x 12 amb circular; nae spheroidal, 
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Lindackeria laurina Presl. 
opolarradiosymmetric, tcolporate: exine tectate, < 1 4 thick, sexine reticulate, homobrochate: colpl long. blunt, reaching 
ee ee ee sebienA parallel; amb circular; grains spheroidal, 14-17 x 14 - 16 p. PAN, Lao et al. 18, KE 18245 (p), BCI, Sch 

Tetrathylacium Jjohansenii Stand. 
ar ymmetric, tricolporate; e s te, reticulate 1.5 p thick, sexi ti hi 1 p high, 

muri simplicolumellate; colpi as long - gon 1.5 » wide; pores endexinic, lalongate, 1.5 x 4.0 p, PADS p: cron circular; grains 
spheroidal to oblate-spheroidal, 13 - Sp 
BCI, Croat 15049, KE 18246 (p), BCI, Sch 28 (d), MO; plate 59:620. 

Xylosma Donn. Sm. 
lsopolar-radiosymmetric, ticolporate exine tectate 2 p thick. sexine reticulate, homobrochate, brochi 1 » high, muri narrow < | 
Me , simplibaculate; colpi thick 20 x] B. OC casior iallly operc wide as colpi, 3 » wide, PAD 8 - 10 

p 31 -34x 28-34 ph. 
BCI, Schmatzel 1 1312, MO; plate 59:621. 

Zuelania guidonia (Sw.) Britt. & Millsp. 
lsopolar-radiosymmetric, 4-colporate; exine tectate, 2.5 p thick at poles to 4 p thick at equator, sexine psilate; colpi displaying 
pata 2 p wide, forming exitus digitatus; colpl NarOw, 22 x 1 pw; pores endexinic, circular 3 » diameter, appearing annulate 
(annulus 1.5 p thick); - 36x 28-32 p. 
BCI, ebirs 286, MO; plate 60:622. 

GENTIANACEAE 

Monad and tetrad; apolar-asymmetric; triporate, career exine tectate, gy py won: and hehe sexine psilate, 
seta reticulate; colpi inconspicuous; pores lolongate and lalongate; tetrads mgt ragonal, rossed ¢ and linear: grains, 

monad, suboblate to oblate, dimorphic, 10 - 13x 12- 18 wand 22 - 26x 33- prea [. 
138, 112 113). 

Key to genera and species: 

la. Grains arranged in tetrads 
2a. Tetragonal or crossed, 45 - 57 p 

3a. Grains triporate, reticulate 

3b. pape esa amp bac 
a. Exine 7 p thick, bvsrien ne 38 x 52 oubea spicata 
rs Exine 2 p thick, Nsw a. 26x 38 p thee sree 

2b. Linear, > 60 L. grains tripora Mey ratics Jota: Schultes n e 

Ib. Grains appearing as i (triporate) 
Sa. Exine < 0.5 p thick 
5b. Exine <1 p thick 

6a. Pores 1.0 - 1.5 » diameter 
6b. Pores 2.5 - 3.0 » diameter 

Chelonanthus alatus 

Voyria truncata 

Voyria alba 
Voyria tenella 

Chelonanthus alatus (Aubl.) Pulle. : ; pee i . Totragorcs tetrad 45 - 57 p, tetrad size variable; grains apolar-asymmetric, — cana t corey erie sel a is 

thick, sexine reticulate, heterobrochate, brochi 05-34 aig cnet 2p wide, muri simplibaculate, po ‘ 
x 33 

4 Schmalzel 225, MO: plate 60:623. 

Coutoubea sp a Au 
Tetrad, pero aan or city 65 p long; grains apolar, bilateral, tricolporate; exine oo , clei coming : ia pine oe 

ulate, bacula variable in size 4 p high x 2 » wide to < 1 phigh. ella 6 porta displaying irregular edges; grains 38 tlesb grains; colpi long 28 x 3 y: pores inconspicuous, appearing circular © » 
long x 52 p wide. 
PAN, ta cislnt 1258, MO; plate 60:627. 

Schultesia lisianthoides (Griseb.) Benth & Hook. ex Hems ymme Iporate; exine intectate, 2 p thick, 
Tetrad, Riaieleckares ca: occasionally tetrahedral al "0 be po ant supneirahpl : soe ager Sa ane se el ch “ 

Sexine baculate, dense bacula conspicuous 1.5 p high x 
4-6n, apertures uniting grains at vertices; grains oblate, 26 x 38 p. 
PAN, Tyson 6088, MO: plate 60 
. 

j § testes: .0 - 1.5 » diameter, Fede er We at <1» thick, (ca. 0.8 p), sexine psilate; pores circular 1.0 p diameter 

interporium 8 p: grains suboblate, 10 - 12x 12-14 p. BCI, Schmatzel 17, MO: no plate. 

Voyria tenella Hook. 
Monad, apolar-asymmetric, appearing triporate a 
Pores circular, 2.5 - 3.0 yp diameter: grains suboblate, 
PAN, Schmatel 117, MO; plate 60:625. 

though only \ pore conspicuous: exine tectate, ] p thick, sexine psilate; 

10- 13x 13- 
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I. & St Voyria truncata (Standl.) ic, porate: exw | 0.5 p thick, sexine psilate; pores circular, 1.5 - 2.0 p diameter, costa pori (annulus?) 
1 

05-10, oe O-12x13-15p 
PAN, phar aly PMA: plate 628. 

GESNERIACEAE 

Monad; pesgeies cha atthe tricolpate; exine tectate to semitectate; sexine Oct scabrate, reticulate; Pei as long as 
1, 23 - 70 x 20 - 

rardicne rch 

(8 genera, 10 species ). 

Key to genera and species: 

la. Reticulate 
2a. Homobrochate, brochi < 1.5 » wide 

3a. Exine 2 p thick, grains < 30 p. Diastema racemiferum 
3b. Pept hid bles grains > 30 p 

40.35 - 40 Codonanthe crassifolia 
db. 50 - 70 p Codonanthe uleana 2b. Heterobrochate, brochi > 1.5 p wide 

Sa. s mo . spheroidal, margo present Columnea purpurata Sb. > 45 p, ee to spheroidal, margo absent Nautilocalyx panamensis 1b. Psilate to scabrat 
240y 

7a. Prolate 
saa billbergiana Th, SGM cor: cchatechiduehonsivtininsteker ose: rymonia serrulata 6, < 40 

8a, Scabrate; brevitricolpat Chrysothemis friedrichsthaliana 8b. Psilate; colpi long 
9a. 2 25 Pe srrtirrecsharesensssutvesemresnsmentmenepeissincied sgh titiocccacnc ccc, 9b. < 25 p. Kohleria tubiflora ee HAE sts ESaINMPRHANDES ede yHibax nevaste sen ntiaFst ink hiecs oo xscos ess soeccssecsc... Besleria laxiflora 

Besleria laxiflora Benth 
Exine tectate, 1 p thick, sexine A si colpi 3 - 5 p wide, displaying persistent granular membrane, PAD 3 - 4 Ht; amb circular; grains © to spheroidal, 23 - 25 p. 
PAN, Wedel 2453, KE 18102, MO: plate 60:628, 

riedrichsthaliana (Hanst.) H. E. Moo: 
Chrysothemis fi 
Exine tectate, 1.5 y thick, sexi seeuioe ae ne scabrate, . Brewticolpate; Colpi 6 » wide, displaying persistent granular membrane. PAD 12 p: spheroidal, 35 - 41 x pL. BCI, Schmaizel 109 (p), Sullivan 31, KE 18103 (d), MO; Plate 60:629, 

eee ae (Focke) Mort. in Stand. 
ne semitec 2. : ween rank we i. — He vate reticulate, homobrochate, brochi 1 » wide, muri simplibaculate < 0.5 » wide, lumina susceptible to do by 9 pean ol as long as grain, 3 » wide: amb Circular; grains appearing suboblate, 35 - 40 » wide, BR, Prance et al. 11935, NY 

Somtoct the uleana Fritsch. 
mitectate; exine 2.5 ing mus Bh pea homobrochate, brochi 1 » wide, muri < 0.5 Bh wide, lumina displaying wen 1 p high; 1 a wile: Guan ‘a5 '9 call incon oma appearing as long as grain; amb circular; grains appearin 

NO plate. 

sinblee 
COL, Daves, 169132 COL: no 

a Nee ee na Beurl, 
ne ate, 1.0-1.5 besaytre pe epi 

peeves granular membrane if ones olate, 45 - er se tending toward syncolpate condition, always displaying BCI. Croat 10088 (p), PAN, Mor & Kalu 1d0 KE 18105, MO: plate oosn"” 

= ne intectate, 2 p thick, se: olumeliae cl tered at Roly 34 cob oy wae Fees Wider than lumen, brochi 2 4 wide, muri densely columeliate. 
ce ee 0 u wide, relatively short, displaying persistent scabrate membrane, margo 6 # PAN, Porter et al. 237, KE 18106, MO; plate 60: ay 

Diastema racemiferum Be 

Exine et 2 wh thick, oan reticulat long: ular; grains prolate-soherong ere oechate, brochi 1.0 - 1.5 » wide, muri simpli ; ide, moderately p e- mplibaculate; colpi 3 p wide, PAN, Duke 1ad64, KE 17187, MO: plate 61:639 Pneroidal, 28 - 29 y. 

Drymonia serrulata Mart. 
Exine tectate,1.0 

) 
10-15 PAD Pepsi thick, sexine gee Colpi distinct, = grains spheroidal short 12 » wide, displaying dense, persistent scabrate membrane. AN, Schmatze! 1182 (> PMA, Dwyer & Bias 7507 (@). KE 18108, MO; plate 61:633, 
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Kohleria tubiflora (Cav.) Hanst. 
Exine tectate, 1.0 - 1.5 p thick, sia scabrate; sang ppreerie long. displaying persistent scabrate membrane, PAD 3 - 4 p:; 
amb circular; grains subprolate to prolate-spheroidal, 3 Tr 32 p. 
BCI, Croat 6417 (p), BCI, Croat 11977 (d), KE 18109, MO; re 

Nautilocalyx panamensis (Seem.) Seem 
Exine semitectate, 2. 5 pt thick, sexine reticulate, heterobrochate, lumina 3 » wide in polar area and intercolpium, diminishing 
gradually toward apertures; muri bac ste -colpi moderately long 10 p wide, displaying persistent scabrate membrane, PAD 7 p: 

to spheroidal, 45 - 52 x 43 - 49 p. 
PAN. Schmaizel 1095 (p), BCI Croat 6195 ©), KE 18110, MO; plate 61:635. 

GUTTIFERAE (CLUSIACEAE) 

Monad, isopolar-radiosymmetric, (except Mammea & Symphonia = apolar-asymmetric); tectate, tricolporate, syncolporate, 
triporate, stephanoporate, inaperturate; exine tectate and seers tate. Acwe au thick, sexine oie ate, scabrate, echinate, 
errucate, foveolate, reticulate; colpi long and narrow; pores c gate; g 1 O4p 

(10 genera, 14 species; additional reference: 9). 

Key to genera and species: 

la. Inaperturate (foveolate, exine 5 p thick, grains spheroidal ca. 95 p) Mammea americana 

lb. Porate 
2a. Triporate, echinate, exine 1 Tovomitopsis nicaraguensis* 

2b. Stephanoporate (5 - 6 oN poner exine 6 - 7 p thick Symphonia globulifera 

lc. Tricolporate 
3a. Psilate ibe ca. 1.5 p thick, grains subprolate; Pores IAIONGATE)......-.+sseeeeeee Rheedia edulis* 

3b. riage 
4a. Amb angular, naealt oblate 18-21x 23-27 Havetiopsis flexilis 

4b. rion circular, grains spheroidal to subprolate ca. 22 p 

Sa. Exine 1 p thick, petite having irene ectoxinc MEMDIONE.....cecee Clusia 

5b. Exine 2 p thick, colpi normal having c pi ei a tngyote 

3c. Foveolate, foveolae < 1.0 - 2.5 » diameter, haa ve 12 p Tovom 

3d. Verrucate, verrucae <] p» wide, pores 6 p diameter Nard pate 

3e. Reticulate ‘ 
6a. Pores lalongate 4 x 8 p, colpi having exitus digitatus Calophyllum longifolium 

6b, Por es 4- 6p diameter, — common ball 

7a. Subprolate ca. 37 p, pores 5 - 6 diam Vismia macrophylla 

7b. eae tae: to cus acneridcl ca. 26, ga 4 »p diameter 

ne 1.5 p thick, colpi 18 p long, PAD 4 p. ismia baccifera 

re ne 2.5 p thick, colpi 30 p long, PAD 8 p Vismia billbergiana 

ld. Syncolporate Chicobporate e) 
Lalongate, 2 x 6 p, colpi lacking equatorial constriction Rheedia oar gall 

9b. enh iy 4x 10 p, colpi having equatorial constriction Rheedia edulis 

Calophyllum longifolium Willd. , , 
lsopolar- radtosynmett, arate exine semitectate, 2 ha thick. Sexine reticulate, depicaangonice brochi 1 p» ae tp 

simplibaculate, bacula conspicuous, 1.5 2 high. muri er ay wide; col g, narrow exitus digitatus 25 x 

late, 35 - 39 x 29 - 33 p. 
BCI, Foster 1480, MO; plate 61:636. 

Clusia odorata Seem. (Clusia minor L.) 

lsopolar-radiosymmetric, tricolporate; exine tectate, 1 » 
wide and long, having persistent granular membrane; pores circular to e 

thick, columellae inconspicuous, sexine appearing granulate; colpi 2 » 

lliptical, 4 x 2 p, crassimarginate 2 p thick; amb circular; 

-23 p. 
BCI, Schmaizel 203, MO; plate 61:637. 

Havetiopsis flexilis Spruce ex Pl. & 
lsopolar-radiosymmetric, rosea ate; exine tectate. Vp 

Saige: displaying costa, appearin ng transversely parallel, ‘drop’ type, PAD 

Croat 14844, KE 18251, MO; plate 61:638. 

thick, sexine scabrate; colpi short, sharp, inconspicuous; pores en- 

12 - 15 p; amb angular; grains oblate, 18 - 21 x 23 - 27 p. 

Mammea a al. 
Apolar- “asymmettic inaperturate; ne Lagianepaiiaghes 5 ee thick, . sexine foveolate, foveolae irregular, formed by abundant 

re spheroidal 87 - 104 p. 
uli, appressed, 3 ar g 

VEN, Weff & Ruiz 690,
 KE 18252, MO plat 41:439 

ila laxiflora Rusby 

oe adiosymmetric, tricolporate; exine 

verrucae abundant, very short, ial co 

circular; grains spheroidal, 44 - 51 
PAN, Croat 15437, KE 18253, MO; sini 61:640. 

Ipi, sexine verrucate, 
tectate, 2 p thick at poles to 4 p at equator, displaying 

costa co 

Ipi as ere grain 2 » wide; pores endexinic, appearing circular 6 » diameter; amb 
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P.) Planch & Tr. (Garcinia madruno (HBK) Hammel) Rheedia acuminata (R. & P.) we ate, exine te tectate, 2 m thick, sexine palate: colpi as long as grain, 1 - 2 » wide, united at 
}& amb circular; grains thick, prolate to subprolate, 

lsopolar-radiosymmetric 
poles, costa 2.0 - ea thick: 

size, 33 - 33 p 
CR. Burger & Matta 4715, PAN: plate 61:641, 

Rheedia edulis (Seem.) Planch & Tr. (Garcinia intermedia (Pittier) ee 
lsopolar-radios' , tricolporate and syncolporate; exine tectate 1.5 - 2.0 p thick, sexine a ae colpi long. 2 p wide, 
constricted at equator, uniting at poles; pores endexinic, dinate sna 4x 10 pn, PAD = 2- 4»; amb conten: grains 
subprolate, 30 - 37 x 22-30 p. 
BCI, Foster 2184, PAN; plate 61:642. 

Symphonia globulifera L. f 
pcre balou stephanoporate @- 6 porate); exine tectate 6 - 7 p thick, sexine psilate; pores circular 13 - 15 p 

; amb circular; grains spheroidal, 62 - 75 wp 
PANG Ccaea & Dealer 1aC8. PMA: plate 62:643, 

Tovomita longifolia (L. C. Rich.) Hoc 
lsopolar-radiosymmetric , Met oe « exine tectate, 2 p thick, sexine slightly scabrate; colpi long, curved, and almost uniting at poles, costa Colpi present; pores appearing transversely elliptical; amb circular to trilobate: grains apical ah to subprolate, 21 - 24x 20-23 
BCI, Croat 14016, MO; plate 62:644. 

Tovomita stylosa Herms|. 
lsopolar- ymmetric, tricolporate; exine semitectate, 2.5 p thick:  sexine foveolate, foveolae irregular, 1.0 - 2.5 » wide; colpi 20x 1 p., costa col ae _ lalongate 5 x 12 p, almost united, PAD = 8- 10; amb ci Slate wphereicc. 3 Te 33 x 28 - 30. 
BCI, Schmatel &6, MO; plate 62:645 

Tovomitopsis nicaraguensis Oerst. ex Planch & Tr (Chrysobalanus sp. B. Hammel, pers. com n.) Maphbciae triporate (?); exine intectate 1 p thick, sexine echinate, echini earthen re very fine and sharp ca. 0.5 p high; pore: th ie circular, very small < 1 1 diameter: amb ci ular; gra blate, | PAN. Foster 2708, PA PAN; plate 62 ‘ Poe 

Vismia baccifera (L.) Tr. & Plane 
lsopolar- viernes tricolporate: exine semitectate, 1.5 ph thick, sexine reticulate, heterobrochate, nee diminishing toward apertures 0.5 - 1.0 » high. muri narrow, simplicolumeliate, lumi cerinlgll small c olumellae; colpi 18 x 2 - 3 yt; pores endexinic, clculor 4 p clarnater I 

1,19-21x19-22p BCI, Schmatzel 35, MO: plate 62.647, irileg eroida 
Vismia billbergiana 

15-20 sactosyremettic, ote. thcolporate ,(syncolporate); exine semitectate, 2.5 p thick, sexine reticulate, homobrochate, brochi 
diame emer PAD Bi aes ap le sharp 30 x 2.0 - 2.5 p: pores circular 4 p 

Vismia macrophylla Kunth in HBK 
lsopolar-radiosymmetric widisticacae on ic, tricolporate:; exine ae tate 15-20 B thick, sexine reticulate, homobrochate, brochi 1 p high, muri pi long. Sharp 30 x 2 py, isplaying costa col 

— 
circular 5 - 6 y diameter; amb circular; graing pth 43 x Rete occasionally uniting at poles; pores endexinic, appearing BCI, Croat §322, MO; plate 62:649, 

rllPPOCRATEACEAE 
Polyad (16 Ns) monad; apo! exine Pe tcl: se al hatin or-bilateral and isopolar- ‘tadiosymmetric; grains ecnte) stephanocolporate, triporate; Se Pores crea to eal 6 ee margo present sido a lous; amb circular to sem x 1S- Dp poivad 2B 

64, 190, 200 ). Key to genera ang species: 

1a. Grains arranged in te 
2a. Tetragonal tetrad, 27 - 30 p, . grains psilate, tricolpo OES egies dla ata a ae Cree Hylenaea praecelsa 

Hu crore rs cred va ‘clots grains) ove reticulate, triporate...... Hippocratea volubilis 3a. Retic bi e = subprolate......... 
ri 

Fe Pritt thnens Gaversscesssvacvesnaecidlicsy. |,, Prionostemma aspera 4a, Pores sight ty Ichorgoke e<4 H. Occasionally 4 4b. Pores lalongate > 44, always tricolooes “ocelot See aegaae a . 

Anthodon panamense A. C. Smith 
Monad. lsopolar-rad oe tricol Sel pores lolongate © 3x4: amb — eid ae ll ‘colporate; exine tectate, 1.5 ut thick, sexine psilate; colpi short. codworth & Vestal 715, KE 18340 (p), BCI, poder Bo nete heroic 1, 18-21x 24-3) p. 
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Hippocratea volubilis 
Po} , formed by 4 tetragonal tetrads, 43 - 50 p:; isolated ee apolar-bilateral, triporate; exine semitectate, 1.5 p thick, sexine 
reticulate, heterobrochate, brochi variable 1 - 3 4 wide, mur pt wide, simplibaculate, brochus diminishing toward apertures 
pores circular 1.0- 1.5p ate gt ne suboblate, 12 x 15 p. 
BCI, Schmaizel 509, MO; plate 

Hylenaea praecelsa (Miers) A. C. Smith 
= inheaeia tetrad, occasionally cross tetrad, 27 - 30 p; isolated grains ee tricolporate; exine tectate, 2 p thick; 

sexine psilate, densely columeliate; colpi inconspicuous, short, narrow; pores c; grains oblate to suboblate, 18 - 20 p. 

BCI, Croat 7873, NY; plate 62:652. 

ma aspera (Lam.) Miers 
Mo sir iopolarecaninehie. vicolporate exine semitectate, 2 p age sexine reticulate, heterobrochate, brochi <1 - 4 yp. 

diminishing toward apertures sand poles wale belay on margo 1 » wide, PAD 5 p; pores circular 8 p diameter, annulus present, 

-35x37-30p. 

BCI, Croat 7675, MO; plate 62:653 

Tontelea richardii (Peyr) A. C. Smith 
riage d, kopolar-radiosymmetric. Bice spiel exing 2; 5 vy thick, sexine ose endosexine densely columeliate; colpi wider 

BC, Schenceal 733 (PE). BCI, Croat 8285, KE 18348 (d), MO; : plate 62:654. 

HUMIRIACEAE 

Monad; isopolar-radiosymmetric: egos exine semitectate; sexine reticulate; homobrochate; colpi long, sharp, 

displaying ectexinic membrane, thick margo present: pores lalongate; amb circular; grains prolate-spheroidal to spheroidal. 30 

ies). - 33 x 25 - 30 p. (1 genus, ] spec: 

ea occident uatr. 
hts 3 p thick, brochi 1 » wide. muri thick, phonies bacula short; colpi evidently c coverad by ectexinic membrane, margo 

3 p thick; pores lalongate 4 - 5 x 6- 10 p; amb gra 33 x 25 - 30 p. 

COL, Gentry & Renteria 24054, MO; plate 62:655. 

LABIATAE (LAMIACEAE) 

pate); exine tectate; sexine reticulate; homobrochate and 
Monad; isopolar-radiosymmetric; stephanocolpate (6-col 

e, deep; amb circular-hexalobate; grains subprolate to oblate- 
heterobrochate; lophoreticulate; 6 equato rial colpi; colpi larg 

spheroidal; grain size 17 - 35 x 17 - 31 p. (3 genera, 5 species). 

Key to genera and species: 

Coleus blumei* 
la. Lophate (lopho-reticulate), exine 2 2.5 p thick, grains 2 30 p 
Ib. Reticul thick, grains < 30 oth icu ate, exine < ee 8 mu g p Stunt dnrteekllie 

Hyptis brevipes 2b. Homobrochate 
3a. <5 20 yp sneoenreeataseucesoreveeseeees 

3b. > 
4a. Exine 1.5 p thick, grains prolate- ra amined ceneaanseeveese 

4b. Exine 2.5 p thick , grains oblate-spher OIGON si..ccsets 

. Hyptis capitata 
.. Salvia occidentalis 

Coleus blumei Benth. (Solenostemon scutellarioides (L.) Coll.) 

Exine 1.5 p thick at equator, s. 0 ps at poles; grains sate po ped brochi 1.5 - 2.0 p wide; colpi very narrow < 1 p wide, as long as 

- 35x 24-28 axis: ar 
GAn, polar 

PAN, Lews et al. 2514, MO; : plate 63:656. 

Hyptis b 
ae ] 0.1 ra Oe thick, homobrochate, brochi < | hy wide, muri simplibaculate; colpi narrow, PAD 5 p: amb usually ovoid; grains 

prolate-spheroidal to oblate-spheroidal, 17 -23x 

PAN, Correa & Heines 244, PMA; plate 63:657. 

Hyptis capitata Jacq 
Exine 1.5 p thick, poranes hate, 
amb Sie rkasnaucieinctee grains subprolate to prolate 
BCI, Croat 7080, MO; plate 63:658. 

brochi < 1 p wide: muri simplibaculate; colpi long, _ deep, PAD 5 » between adjacent colpi: 

-spheroidal, dimorphic, 22 - 24 2 

iad eer A. Rich.) Briq 

Exine 2 p» th ‘e che: brochi < 1.0 - 

deep; amb ecu hexalobate deni prolate 

PAN, Croat 7461, MO; plate 

1.5 p wide, muri simplibaculate, lumina satis ectexinic elements; colpi wide, 

-spheroidal to oblate-spheroidal, 25 - 32 x 29 - 3 

pe Shick homobrochate, brochi ] w wide, muri ari amaigasint bac
ula 1.5 " dang = deep and large, PAD 10 »; amb 

pheroidal 95 - 26x lp. 

BCI, Croat 6943, MO; plate 63:660. 
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LACISTEMATACEAE 

Monad; Aerie tas se ipa ahr exine tectate: sexine reticulate; a gael colpi narrow, as long as grains; 
1, 16- 1-16. (7 genus, 2 species). 

wr .— 

Key to genera and species: 

la. Exine | p thick, grains prolate-spheroidal to spheroidal Lacistema aggregatum 
1b. Exine 1.5 - 2.0 p thick, grains prolate to subprolate Lozania pittieri 

(Beg.) Rusb’ 
+ ry oOo .5 4 Brine 1 thick, toch <1 1 wide, Lica dorach Ipi long, PAD 4 yp: p lalong 6 

to spheroidal, 16x 13- 7k 
BCI, Schmaizel 458, MO; : plate 63:661, 

Lozania pittieri (S. F, Blake) L. B. Smith 
Exine ] 1.5 - 2 0 B thick, brochi < Tp wide; colpi long 10-1 5 B wide, appearing with Saesaeipane and constricted at equator; pores 

subprolate, 19- 22x 11-14. MIMI g 

BCI, Foster 2364, MO: plate 63:662. 

LAURACEAB 

Monad, apolar-asymme sg inaperturate; intectate: sexine echinate, echini sharp, conical < 1 p high; exine < 0.5 p thick; grains pokes grain size vat 43 p: i ag aan susceptible to damage by acetolysis. Species not readily distinguishable. (5 

Ke to genera al : as m a a Spies 

VO. RNG 6 OD a Ib. Grains 20 - 30 ya ates oemcotien soe pesca meget ee : Ocotea cernua 

le. Grains 31 - 43 ph. 

data*, O. skutchi@, Persea americana 
eiomrhrvere pendula (Sw.) H 

xine including Oiriarherdetion Tit thick, echini BCI, Croat 12928, MO: plate 63:663° sharp: grains spheroidal, 25 - 28 p, 

Nectandra ciss 

Exine including omamentation | 
CR, ripeness MO; erie oobaae echini sharp, distributed evenly on surface, grains spheroidal, 25 - 28 p. 

cant Teneo pertain echini < 0.5 ains 
BCI, Croat 7188, Mo: pie ae Se ee 
Nectandra purpurascens 

Exine < 0.5 p thick: grains prov cide 28 a (Mez.) Allen) 
Schmatrel 1252, MO: plate 63: 

tandra savannarum (Stand, 
Exine < 0.5 p thick; ae = — C.K, Allen 
BCI, Foster 960, MO: plate 63 * 

“2 ne 05 eee eas < 0.9 pi thick; grains pie 15- BCI, Croat 15559, MO; plate 63:672. oh 

ee 0.5 p thick: mer ape 
BCI, Croat 16515, nee 124-26 p. 

(0. puberula Nees) 
Pyramidata Nees 

SiesiSp eee 30.5 - 33.0 p 

PAN, Corea 4515, MO; plate 63:673, 
Ocotea skutchiiC. K. Exine <0. p thick groine Allen (0. wa 
BCI, |, Croat 9 9780, MO, plate seen . 

P. Mill. 
Exine < sObpticcecee 
BCI, Croat 4162, MO: ee 37 - 43 p. 
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Phoebe mexicana Meisn. in DC. (Phoebe cinnamomifolia (Knuth) Nees) 
Exine < 0.5 p thick; grains spheroidal, 25 - 27 p. 
BCI, Croat 14287, MO; plate 63:671 

LECVTHIDACEAE 

Monad; BODO TOUR TENG NR: tricolpate, tricolpoiaie; exine tectate; sexine scabrate, reticulate; colpi long, sharp, almost 
uniting at poles; pores circular to lalongate; coipi always displaying equatorial constriction; amb circular; grains oblate- 
spheroidal to subprolate: grain size, 18 - 26 x 16 - 254i. (3 genera, 4 species). 

Key to genera and species: 

la. Tricolpate, sexine reticulate Gustavia fosteri 
lb. Tricolporate, sexine scabrate 

2a. Exine 2 » thick, oblate-spheroidal to prolat id | ot Gustavia superba 
2b. Exine 1.0 - 1.5 p thick, prolate-spheroidal to oie pores circular 

3a.220p,PAD2-3yp Couratari Ere 
3b. < 20 p, PAD 6 p Grias fendleri 

Couratari panamensis Stand 
oe exine tectate, 1 ; H thick,  sexine scabrate; colpi long, displaying equatorial constriction, PAD 3 p: pores circular 7 p 

Vl, 
20 - x a BCI, Schmalzel 679 (p), BCI, Croat 11081. KE 18242 (d), MO; plate 63:674 

Grias fendleri Seem. (Grias cauliflora L. 
Tieciporate: exine tectate. 1. it -12p thik  sexine plageavah colpi long, sharp, aly equatorial constriction, PAD 6 p; pores 
circular to spheroidal, 18 - 20 x 16 - 
BCI, Schmaizel 490, MO: plate 63: 675. 

Gustavia fosteri Mori 
patrol exine 1.5 - 2.0 p thick, sexine reticulate, homobrochate, brochi < 1 p wide, muri simplicolumellate; colpi short, 18 x 2 p, 

display strong equatorial constriction, drach Mas forming a bridge, costa colpi < 1 4, apparently lacking pores; amb 

ek oan subprolate, 24 - 26x 19-21 
BCI, R. Foster no voucher; plate 63:676. 

tavia superba (HBK) Berg. 
Ticoporate exine 2 p thick, sexine reticulate; colpori narrow, moderately long, PAD Sp tricti 

ores inconspicuous, lalongate 6 x 10 p: amb circular; grains oblate-spheroidal to sath aie OA, 20 - 26 x x 20 - 25 p. 

BCI, Shattuck 790, KE 18266, MO; plate 63:677 

LEGUMINOSAE 

Caesalpinioidsas 

tricolporate to peasant — brenipicen: sexine psilate, baculate, ion ges verrucate, 

rugulate - granulate; colpi frequently having margo, generally large, sh p, long, occasionally uniting at poles, usually displaying 

equatorial constriction; PAD variable; pores circular to iiongute. saath annulate; amb circular; grains suboblate to prolate; 

grain size, 23 - 100 x 19 - 82 p. (1 genera, 17 species; additional references: 48, 100, 151, 162, 168, 186, 198). 

Monad; isopolar-radiosymmetric; 

Key to genera and species: 

la. Tricolporate 
2a. Psilate to lbrate 
sa ra Cynometra bauhiniaefolia 

3b. > 32p 
4a. Pores with operculum 

Bauhinia guianensis 
Bauhinia reflexa 

Hymenaea courbaril 
Cassia obtusifolia® 
Brownea macrophylla 
Peltogyne purpurea 

6a. Psilate, pores 7 - 9 p in diameter. 

6b. Scabrate, pores 5 p in diameter 

Baculate 

2c. Striate-reticulate......ccccceeeeereeree 

Granula Swartzia simplex var.grandiflora 
“Ta. Oblate-spheroidadl..........: 

7b. Prolate-spheroidal to subprolate 

8a. ete circular 2 p diameter, exine ca. : oil Cassia reticulata* : 

lalongate 5 x 3p, exine 2.0 - 2.5 Swartzia simplexvar. ochnacea 
8b. Por 

2e. bielicukanee 

big 
hizolobium parahybum 

10a. Pores circular, annulus present, OMODFOCHATE.......... seers reser Se 
Tachigalia versicolor 

10b. Pores lolongate, lacking annulus, NEterObOchalle............ssceccsssessnecnseares 

hat Cassia fruticosa ° 9b. > 3p 
lla. Oblate-spheroidal, he 
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11b. Subproiate, t brochat Cassia und 

2. Verrucate, grains < 30 p, oblate-spheroidal Prioria copaifera 

1b. olporate or heteropolar 
— as tie ins - 60 p, subprolate) Bauhinia reflexa 

130. gece 2 50 p, bacula > 1 » high Brownea dotih ini 
136. Grains < 50 p, bacula <1 p high Swartzia pan 

12c. Reticulate, grains > 80 p subprolate Caesalpinia asi 
12d. Granulate, grains < 30 p mM idal Swartzia simplex var. rail iflora 

ia guianensis Aub. 
Ticolporcte: exine tectate. 2 H thick, hay: ej p# in margo, sexine psilate; colpi moderately long 1.5 » wide; pores circular, 5 p 

- 60x 36-43 p. 
BCI, Schmaizel 583 (p), PAN, Tyson 3544 (d), ie plate 63:678, 

Bauhinia reflexa Schery 
Tricolporate. resembling syncolporate condition; pte tectate, 2 p thick, sexine psilate; colpi 2 - 10 » wide, usually uniting at 

displaying eq es circular, 5 p diameter; amb circular to rectangular; grains subprolate, 
47 -60x40- 45. 
BCI, Croat 5651, MMO: plate 63:679. 

Brownea macrophylla Linden 
Thicolporate, appearing syncolporate: exine intectate, 2. 5 - 3. 0 hi HVCK, sexine baculate; eb cahinion indistinct. Se pt 73x<1p, 

- 93 -60p 
BCI, Schmatzel 446, MO: plate 64:680. 

.— 

ia pulcherrima (L.) Sw 
iicoporae to vpn sea exine 3 - 4 p thick, sexine reticulate, homobrochate, muri wider than lumina; colpi 30 » wide at 
equator, display membrane, margo 3 p» wide: es lolongate to circular, 15 x 12 p; amb circular; grains subprolate, 97 - 100 x 81 - 82 os ¥ 9 
PAN, Tyson 1125, MO; plate 64:683. 

Cassia fruticosa Mill (Senna dariensis var. gatunensis (Britt. & 
Tricolporate; exine sornitectate, 2u thick, sexine reticulate, heterobrochate, — . = 5 p wide; colpi narrow, PAD 7 - 8 1: pores circular, endexinic, 9 1, 40 - 
BCI, Schmaizel 202, MO; plate 64:681. 

Cassia obtusifolia L. ne hoe tees . ») 
Tricolporate; exine semitec ine rugulate; colpi Noderately long 30 p, displaying equatorial constriction, PAD § 

x 28 - 32 p. MEX, Calderén 1559, PMA Co) PAN, ganerr 1956, MO (a); seep wiki 
MMMM So EIS TU, 28 - an 

a reticulata Willd. (Senna nna reticulata (Willd.) Inwin & Barneb by) Iporate; exine tectate, ] M thick, sexine granulate; colpi rane margo present, pores circular 2 p diameter, 
I, 28 - 29 x 27 - 30 p. BCI, Schmavzel 261 (a), PAN, Blum et al. 2791: MO (a); tthe . 

osetaninage or one sn te ce 9 it undulata (Benth,) win & Barneby) pera 35% + sohbet mf er sexine reticulate, homobrochate, brochi < 1 1, muri simplibaculate; colpi long and 
Y gate © p wide, PAD 16 y; amb circular; grains subprolate, 43 - 47 x 3-44 

BCI, inci 122, MO; plate 64:685. 

aber : ic a Benth. in Hook, 
olporate; exine t . 

ectate. 1.0 - 1.8 4 thick, sexine psilate; colpi 24 x 1 Ht, usually uniting at poles, margo 1 p wide; pores 29-31 p. 
uous; GMb circular; BCI, Foster 2932, MO: plate od. pi seg Prolate-spheroidal to spheroidal, 29 - 32 x 

—— courbaril L. 
ee exine 2 thick, sexine psilate; colpi mode 

oto cbiosttbartiacer ae oh hi rately long, 5 p wide: pores lolongate, 7 - 9 x 5 pw; amb circular; grains 
PAN, Tyson 6255, PMA (p), PAN, aeittn 10209, MO (a); Plate 64:687, 

ee vei 
lcoborae poor intectate, 40- 4 5p thick, sexine baculate, resembili INg striate condition; colpi sharp 30 x 5-6 pt, costa colpi 2 4 10- 12 ws amb circular; grains subprolate, 39. 46s 59 sac to circular, § x6 y, bacula Isodiametric 3x 1 p, abundant, reticulate, PAD R, Allen 5608, KE 9096, MO: plate 64:688, 

ee rrr oes e; exine semitectate, 1.5 thick, 
edges beeps Costa colpi 2.5 p: ation oorgcte i x5 ote-perforate: colpi long, displaying equatorial constriction. cud. amb circular; grains subprolat e, 26 - Aiea #. Covered by c constriction, PAD 5 5 . verrucae variable in form and siz BCI, ee 1176, MO; plate 64 
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Schizolobium parahybum (Vell.) S. F. Blak 
Tricolporate; exine semitectate, 1.5 p thick, sexine reticulate, homobrochate. brochi id B waged muri simplibaculate; colpi short, 

ide; pores protuberant, tra pt diameter, annulus 1.5 idal, 17 .5-20.0x 19-21. 
BCI, Zetek 6018, MO; plate 64 

Swartzia panamensis Benth. in Mart. 
Syncolporate (tricolporate); exine intectate, 1.5 - 2.0 p thick, sexine slightly baculate; colpi displaying persistent scabrate 
membrane ny ac, int, 4, ee 7 + . L~l re) + i ve P| = 7 1 g) 3 bp Low, | -33 

a pf a ev 1 4 bias i~ J 

26-3 pp 
PAN, Schmaizel 1153, MO; plate 65:691. 

Swartzia simplex (Sw.) Spr. var. grandiflora (Raddi.) Cowan 
Syncolporate (tricolporate) exine tectate, 1.5 - 2.0 p thick, sexine granulate; colpi long, wide 7 p. displaying persistent verrucate 
membrane; pores distinctly protuberant, circular to moderately lalongate, 5 - 6 » diameter; amb circular; grains oblate-sphe- 
re 20-27 p. 
BCI, Zetek 5081, MO; plate 65:692. 

rtzia simplex (Sw.) Spr. var. ochnacea (A. DC.) Cowan (S. simplex var.continentalis (Urban)) 
pair ag exine nee 2.0 - 2.5 p thick, sexine granulate; coin as long as grains -_ 5 # wide, com irs narrow verrucate 

e, costa colpi 2 p thick, PAD 5 p; p g g te, 23 - 27 x 
BCI, irene 512, MO; plate 65:693. 

Tachigalia versicolor Standl. & L. O. Wms. 
Tricolporate; exine semitectate, 2.0 - 2.5 ahi sexine reticulate, heterobrochate, | brochi Tp wide, narrow at apertures, muri 

simplibaculate; colpi as long as es ain x 4p wide, P vy g 23 - 27x 27-30. 

BCI, Croat 9575, MO; plate 65:69 

Mimosoldeae 

Monad, tetrad and polyad; isopolar-radi sng lasers and apolar-asymmetric; exine easier to intectate; sexine baculate, 

scabrate, microreticulate, psilate, verrucate, rugulate, foveolate; grains tricolporate. — olporate, monoporate, periporate, 

oss: rate; monads 38 - 43 x 31 - 40 p, prolate to aig patie vnlpiaarae tetragonal and crossed . "32 x 1] - 25; polyads 30 - 225 p, 

having 16, 20 , 24, 28, 32, 36, 40 and 44 grains. (9 genera, 36 species; additional references: 12 62, 63, 192, 198). 

Key to genera and species: 

la. Grains appearing as monads (excluding isolated grains of polyads) 

2a. Tricolporate 
3a. Scabrate, pores annulate, exine 2.5 p th Entada monostac 

3b. Baculate, pores lacking annulus, exine 5- a 5 p thick Adenopodia polystachya 

2b. Sync disease (scabrate); prolate; 38 - 43 x 31 - 40 Entada monostachya 

1b. Grains arranged in tetrads ; ; 

4a. Regu descent tetrads,9x 1] p» rturate, psilate Mimosa (2 spp.) 

4b. Crossed (square) tetrad, 27 - 32 x 20- 25 p, 1-4 apertures. grains reticulate.............. Mimosa pigra 

Ic. Grains arranged in large polyads (fresh material only) 

16 grains per poly: 
Nnaperturate 
7a Npokead = ai 50 p, grains 20 - 24 p j Inga ip ag 

7b. dase < 50 p, grains 10- 14 Acacia (2 spp.) 

6b. Apert Leucaena multicapitula 
8a. Abeieeed a sexine DACUIATE..........c 

8b. Periporate (4 - 8 pores), sexine psilate, verrucate or rugulate 

9 Sp 
10a. Polyads 75 - 90 » 

ban cee thick, 4 Inga umbellifera 
12a. Exine 2.5 - 3.0 p thick, pores 4 p 

12b, Exine 1 p thick, pores 3p cuvbueshsnntcels Pithecellobium rufescens 
Inga ruiziana 

Pithecel nen (8 spp.) 
I 

ee Pea ic csicassscis caves svnencaeanconaiieneosn
ae sagas ones bannagien vib igen mae ramon see nga pun 

10c. Polyads > 1 
Vice, Grin & BB ghee censnsanstiissacsssnonqennnonnannnstvanetiastnendssaaetnsuersnarensasannat

s Inga vera spuria 

3b. BO Wc socsnnctsnnscesnesrscasnsnnesnnnincanivaibiansiceranmenesesmenenseneersnae
n Inga pauciflora 

9b. pgp . Inga marginata 
a. Grains having . 5 POMES.....csccercserereeseeenens 

... 
Inga quaternata 

15b. Polyads > 65 pssssssssesreresssssneererersrseens cone Inga app) 

Sb. = grains per polyad 
. Polyads < 100 p 

hie Asageoseige ] i) ie 4 Oph HWCK, ssscecservcranersossanesssisecooninenaneunvernssnseransenenssnsnerseenseneee Pithecellobium dinizii 

.. Inga 
He = oii Nowinesdosd saburentvngennisusce coven meteor actexneevepyaens cte 

i eon ce of ee a delle ss pdnaslae a aupdaeieaicoaalannenenpenver maaecniboenbanettentions Inga pezizifera 

6b. Polyads > 110 
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Polyads 111 - 150 p. Inga (3 spp.) 

rs Polyads 5 160 m Inga (2 spp.) 

i — Polvods <110p Pithecellobium dinizii 
9b. Polyads > 110 » Inga (5 spp.) 

5d. 28 grains per oe 

21a. peal ace Pithecellobaum din 
2\b. 5 - 7 porate, psilate Enterolobium Prescrnl 

20b. Polyads > 110 p. Inga (5 spp.) 

Se. 32 - % grains per polyad 
22a. Polyads s 120 » Enterolobium &Albizia gauchapele 

22b. Polyads > 120 yp. Inga (6 spp.) 

5f. 40 - 44 grains per polyad 
23a. Polyads s 150 p Inga cocleensis 
23b. Polyads > 150 p Inga mucuna 

Acacia acanthophylla (Britt. & Rose) Stand. 
Polyad 26 x 23 x 12 p, 16 iene Sispievae arrangement 4 - 8 - 4; form elliptical to circular; isolated grains apolar-asymmetric, 

e; exine tectat 3h gona , sexine psilate; grains oblate, 8 x 10 p. 
PAN, Alen 961. NY; plate 65: 

Acacia glomerosa Benth 
Polyad, 39 x 36 x 22 api 16 grains, symmetric arrangement 4 - 8 - 4; form elliptical to circular; individual grains tectate, psilate, apolar- 
idx o e; exine tectate, | 3 p thick, thickening distally, sexine psilate; grains oblate-spheroidal to spheroidal, 13 - 

x n 
AN, Nee 7564, PAN; plate 65:696. 

hayesti 
Polyad, 30 x 28 p,16 grains, form elliptical to Snirieoa oo arrangement; individual grains ina ti perturate, apolar-asymmetric; 
exine tectate, | p thick, se hd ret grains oblate, 10 p. iy ? 
MEX, Ventura 14061, MO; plate 65 

melanoceras Beutr\. 
Polyad, 16 grains, 24 x 21 x 11 yw, form circular, symmetric arrangement; vege rains a polar-asymmetric, inaperturate; exine 
tectate, | p thick, sexine psilat @; grains oblate-spheroidal to spheroidal, 10 - 11 x 1 HL. : PAN, Hayes 977, NY (p). PAN, Schmaizel, no voucher (d); plate 65:698. 

Acacia 

noes om ports det " peso form usually circular, symmetric arrangement: Sapien grains apolar-asymmetric, 

eee .Sexine psilate; grains oblate-spheroidal to spheroidal, 10- 11x 11- 12. 

Monod, Sop charm ron. ae 

com osta colpi 4 ne ‘Weoporate exine semitectate, 1.5 p thick at equator to 2.5 p thick at poles. sexine baculate: 
uid to lolo 

prolate to erlaccocapir 43x 31 - oe ngate 6 p diameter; bacula < 1 p high, 

BCI, Schmaiel 1111, MO; plate 65 

lbizia gauchapele Record 
Povo a 137 x 100 - "Ox 100 p, 32 grains; form ci : ss te I- tric. periporate: gra ircular to elliptical, s\ apola 

eri i 27-2038 3.5 p thick, sexine | to perforate; pores ee iy ‘circular, Su papers amb 

PAN, ill Croat 6787, MO; plate 65: 

Entada monostachya DC. 
Monad, isopoiar- -tadiosymme 
moderately long 5 » wide, ated aa gia Occasionally syncolporate, exine tectate, 2.5 p thick, sexine scabrate: ie 
Be ae Gans subproiate, 38 - 43x 3) ig * Pores circular to lolongate, 5 p diameter, annulus 1.5 - 2.0 » wide; amb sem 

|, Schmaizel 501, MO; plate 65:702. 

tum cyclocarpum (Jacq.) Gr mae 90 - hehe 94, 32 grains, occasional zr =o @: exine tectate, 2 y thick, 
‘AN. Schmaizel 409, MO: Plate 65:703. 

¥ 28 oF 36, grain arrangement irregular, form ovoid; individual grains apolor 
sexine psilate; pores 4 - 6, circular, 4 - 5 p diameter, aspidate: grains oblate ee 

Pad, 90 - 110 w, 32 pe : bgt a usua 
Pht oe rs —~. 1 "TH ck sxe a arrangement irregular; individual grains tectate, psilate, apolar 

Holctidge 37, PAN. no Psllate; grains oblate, 23 - 25 longx 24 - 28 p wide x 17 phigh. 
Inga cocleensis Pitt. 
Polyad, 135 - 160 x 105 - 130 p, 32 grains, Occasional 

ate: exine oe lly 28 or 40, symmetric arran lement: f oid; individual ae apolar 
ep Pil ¥ ectexnc mom one: gris ob ete thick amy. oe scabrate to encehs: ee vi 8, circular 5 - iameter, 
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Inga fagifolia Be 
avisegr - iy 1 ne hageits symmetric raligalicn gy form usually circular; individual grains apolar-asymmetric, inaperturate; 

ine t 22 x 22-24 p. 

BCI terry bo: privaprin 

Inga goldmanii Pitt 
Polyad, 168 - 195 x ‘V2- 150 p, 32 grains, symmetric arrangement; form ovoid; individual grains apolar-asymmetric, inaperturate; 

exine eatin 3.0 - 5. és p thick distally; pores 8, — 6 » diameter, covered by ectexinic membrane; amb indistinct; grains 

oblate, 
BCI, Croat 12504, MO: plate 65:706. 

Inga hayesii Benth. 
Polyad, 115 - 135 x 105 - 120 p, 20 to 24 grains, symmetric arrangement 

a 

pata inaperturate; exine intectate. 3 3 dag thick distally, sexine eae pores 5 - 9 per ‘grain, circular 4 - 5 yp tec 

-34x 36-39 p 

tole trtiicl tart, 

PAN. Croat 10142, MO: plate 65:707. 

Inga marginata Willd. 
Polyad, 66 - 69 x 63 - 66 p, 16 finde begin arrangement: form circular; individual grains apol ymmetric, periporate; exine 

ectate, 1.5 u thick omen e; pores 4 - 5 per grain; grains oblate, 19 - 20. 

BCI, Croat 8185, MO; plate 65 

Inga minutula (Schery) Elias 

—— 136 - 160 x | 15 - 130 x 70 ae 24 te 28 hte symmetric arrangement; form ovoid; individual mare tectate, psilate, apolar- 

symmetric, i tat 5 p thick, sexine verrucate; grains oblate, 32 - 36 x p. 

PAN, Schmatzel 918, MO; plate 65:709. 

Inga mucuna Walp. & Duch. in Walp. 

Polyad, ie 225 x 145 - 150 p, 32, 36, 40 or 44 grains, arrangement irregular; form canis elliptical; individual grains apolar- 

eriporate; exine semitectate, 2.5 - 3.5 p thick, sexine psilate to verrucate; pores 8 - 12, circular 5-7 p diameter; amb 

irregular, indistinct: grains oblate, 30 - 34 x 38 - 42 

BCI, Croat 6858, MO; plate 66:710. 

Inga multijuga Be 
Ah 

Polyad, 185 - 205 x ses 145 p, 20, 24, 28 or 32 grains, arrangem
e 

asymmetric, periporate; exine tectate, 2.5 thick distally. stage ics So pores ¥ - 10 per ena circular, 3.5 - 5. Py mv sagen 

covered by thin sclenee: esiapriey grains oblate, 28 - 32 

PAN, Schmaizel 117, MO; plate 66 

Inga pauciflora Walp. & Duc 
Patyod, Se 142 x "10 - shy 6, 20 or 24 na ang elias pail form ovoid; individual grains apolar-asymmetric, 

e; por Pee exine intectate, 3 gre distally, 7 per grain, circular, 5 - 7 p diameter, covered with ectexinic 

elements; grains oblate, 30 - 34 x 34 u 
BCI, Croat 8442, MO; plate 66:712. 

Inga grag Bent 

i ha - 71x 65 - ier x 36 p, 16 grains, symmetri 

porate; exine intectate. 5 Aes sexine 
verrucate; pores 6, inconspicuous, 2 

BC Croat 14881, MO; plate 66:71 

ic arrangement; form elliptical to circular: individual grains apolar-asymmetric. 

2 u diameter: grains oblate, 16 - 18x 16-20. 

Inga punctata 
Polyad, 100 - 11 m6 ape 94 p. 16, 20 or 24 grai 

periporate; exine intectate. re 3.5 ssh 

membrane; grains e 30- shag = 

PAN, Croat 12439, MO; plat pi 

ns, symmetric arrangement; form usually circular; individual grains apolar-asymmetric, 

e verrucate; pores 4- 7 per grain, circular 6 - 7 » diameter, covered by fine ectexinic 

nga quaternata Poepp I ular; individual grains apolar- 

Polyad, 56 - 62 x 56 - 62 x 6 grains, ocasionally 20, symmetric arrangement: form usually cicular newman Gah Gee 35 p 

Sa ge periporate ; phos Rely 2.5 p thick, sexine ver rrucate; pores 6 per Det circular 2.5 p diameter: grains oblate 16- 

20x 1 
BC, Cust ] 11983, MO; plate 66:715. 

= - ‘4 Me 81 p. 16 grains, “Abrageebe — form ere to 8 individual grains apolar-asymmetric, 

periporate; exine intectate. 1.5 - 2.5 p thick, sexine rugulate; pores 6- er grain, 3.5 p di ameter. covered by fine ectexinic 

ane; grains oblate, 16- ot 18- . memior 
PAN, Gentry 1773, MO; plate 66:71 

sapindoides W 

Pen 198 - 231 x ne - 191 p, 20, 28 or 32 grains, symmetric arrangement: form elliptical: in 

periporate; exine intectate, 2.0 - 2.5 p thick, s aol verrucate; pores 6 - 7 per grain, circular. 

ectexinic membrane; tage appt 35 
37 x 38 - 

BCI, Croat 8412, MO; plate 66 

wren —— apolar-asymmetric, 

5- iameter, covered by fine 
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noe grr nto ; ; Individual grains apolar-asymmetric, periporate; Polyad, 155 - 165 x 109 - 114 p, 32 grains, symmetric arrangement; form elliptical; ind vidual g “no yi peripo 
exine intectate, 3 y thick, sexine verrucate; pores 8 per grain, circular, 7 p diameter; grains oblate 29 - 32 p. 
PAN, Croat 15044, MO; plate 66:718. 

aes nu Werle - 125 p, 24, 28 or 32 grains, symmetric arrangement; form elliptical to circular; individual grains, apolar- : periporate; exine intectate, 3.0 - 3.5 p thick, sexine verrucate; pores 8 per grain, circular, 7 p diameter, covered by tink bp ins oblate, 31 - 33 p. 
PAN, Gentry 1943, MO: plate 66:719. 

I umbellifera (Vahl) Steud. . 
Polyad, 89 - 97 x 75 - 89 p, 16 grains, symmetric arrangement; form circular; individual grains apolar-asymmetric, periporate; exine 
intectate, 2.5 - 3.0 4 thick, sexine verrucate; pores 5 - 6 per grain, circular 4 p diameter, covered by fine ectexinic membrane: 
grains oblate, 25 - 27 x 25 - 27 p. 
PAN, Croat 8121, MO; plate 66:720. 

Inga vera Willd. subsp. spuria (Willd.) J. Leon ; : 
Polyad, 115 - 150 p, 16 - 20 grains, arrangement irregular; form usually elliptical; individual grains apolar-asymmetric, periporate; 
exine intectate, 3.5 u thick, sexine rugulate; pores 4 - 7 per grain, circular 7 p diameter; i blate, 41 - 43 p. 
PAN, Croat 14099, MO; plate 66:721. A 

Leucaena multicapitula Sche 
set Polyad, 90 - 140 p. 16 grains, symmetric arrangement in 4 groups of 4 grains each; form elliptical to irregular; individual grains tricolporate, isopolar-radiosymmetric; exine intectate, 1.5 - 2.0 1 thick, sexine baculate; colpi moderately long 1 » wide, PAD 7 p: : aig UeTS é are ‘ 

PAN, Tyson 4169, MO; plate 66:722. 

Mimosa casta L. 
Tetragonal tetrad, 9 - 11 p: individual grains intectate, scabrate, apolar-bilateral, inaperturate; exine intectate, < 0.5 p thick, sexine psilate to scabrate; pores apparently at angles of contact between grains, inconspicuous; grains oblate, 5 x 10 p. BCI, Croat 12821, MO; plate 66:724, 

Mimosa pigra L. 
Crossed tetrad, 27 - 32 x 20 #: individual grains apolar-asymmetric, inaperturate, appearing monoporate; exine semitectate, 0.8 p thick, sexine microreticulate, homobrochate, brochi < 1 p high; pores at dist | pol i blate 10-11x12-14p BCI, Schmaizel 946, MO; plate 66:725. 

yiMib VIS 

Mimosa pudica L. 
Tetragonal tetrad, 9 - 1] k grains apolar-bilateral, inaperturate: exine tectate, < 0.5 p thick, sexine scabrate; grains 5 x 10 p. BCI, Croat 7001, MO; plate 66:726. aan ° 
Pithecellobium dinizii Ducke 
Polyad, 90 - 110 x 90 - 108 pw. 16, 20, 24 or 28 grains, 

tric, periporate; exine intectate, 1.5 - 2.0 p thi 
symmetric arrangement: form usually elliptical; individual grains apolar- : ick, sexine verrucate: por a j ; i blate, 27 - 29 PAN, Lewis et al.,no voucher, MO; plate 66:723. pores 4, inconspicuous; grains o hu 

Pithecellobium hymeneaefolium (H. & B.) Benth. in Hook, en, | 10-115 p. 16 grains, symmetric arrangement: form usually circular; individual grains apolar-asymmetric, periporate: prviod Ye pa se # thick, sexine verrucate: Pores 6 - 7, circular 5 diameter, covered by fine ectexinic membrane; grains 
BCI, Schmaizel 636, MO; plate 67:729. 

Pithecellobium macradenium Pitt. 
oe appre . %6 tos 16 grains, symmetric arrangement; form circular: individual grains apolar-asymmetric, periporate; exine 
— pe . se gd verrucate; pores 6 per grain, circular, inconspicuous, covered by fine ectexinic membrane; amb 

BCI, Croat 7774, MO; plate 67:727. 

Laoag gy —— (Benth.) Pitt., non Moh. (1966) yad, efi x a arrangement; form circular to elliptical; individual grains tectate, apolar- 
oe a MO casio Ae *~B Glameter; exine intectate,] b thick, sexine verrucate: grains oblate, 23 - 26 p. 
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Papllionoideas 

Monad; arrears los tricolpate, sstatbnebegyemite tg syncolpate and Listas Megara Wg tl tricolporate, 
syncolporat semitectate, tectate and intectate; sexine psilate, baculate, reticulate, v. scabrate, granulate; 
exine 1-6p a ieick certs indistinct; pores circular, lolongate and lalongate; pte pyar Pacey geen oblate to prolate; 
grains 13 - 92 x 14 - 96 p. (28 genera 66, 72, 95, 96,97, 156, 171, 198). 

Key to genera and species: 

Tex eels 
‘a. Oblate to oblate-spheroidal 

3a. Gra ains 65 - Ze be i i aap exine 3.5 - 4.0 p thick, oblate-spheroidal. Canavalia Large 
3b. Grains 80 - 85 u, scabrate, exine 1 thick, grains oblate Dioclea w 

2b. Prolate im psig 
4a. Exine intectate < 2.5 p, verrucae conspicuous > 2 p high 

Desmodium adscendens 
Sb. PAD 1] p 

6a. Exine 2 p thick, grains > 40 p Desmodium axillare var.acutifolium 
6b. Exine 1.5 - bi pt thick, grains < 40 p Desmodium triflonum 

4b. Exine tectate, > 2.5 p, eget <1 phig 

<7. costa colpi 4 p Desmodium canu 
7b. PAD > 7 u, costa colpi 6 p Desmodium mer aa uae, stoloniferum 

2c. Sheroldel Indigofera mucronata 
1b. stephanocolnote ae 6 colpate) 

. Psilate, grai 55 py Clitoria javitensis 
3p. Scabrate, abi < 55 vw Clitoria rubiginosa 

lc. Syncolpate 
9a. bene doin 

10a. Amb ce. pte reticulate, exine 1.0 - is : p thick Crotalaria cajanifolia* 
10b. ame ae xine verrucate, exine 4 p th ck Cymbosema roseum 

9b. Not frat sexine baculate, exine 3.5 - 4 O p thick Canavalia dictyota 
ld. be nips aie facies 

rains < 40 p 
1, Suboblate, muri Erythrina scat 

12b. Ppicisscherdoa per tgeriennreney muri per-reticulat Erythrina 
1b. Grains > 40 p 

13a, 40 - 60 
14a. Ca. 40 p, prolate-spheroidal, pores 8 p in diameter Phaseolus pe 
14b, Ca. 58 p, bsinarileecelesrwer to spheroidal, pores 12 p in diametet............. Phaseolus trichocarpus 

13b. 70 - 100 p Vigna vexillata 
le. Tricolporate 

Sa. Psilate 
aa gp in oblate-spheroidal 

a. Grains 50 - 70 p, pores lolongate, exine 5 p thick Dioclea reflexa 

re Grains 15-20 
18a. het circular, exine 1.5 - 2.0 ick Andira inermis 

res lalongate, exine 1.0 - 1 ry p igor Teramnus uncinatus, T. volubilis 

16b. subproite to shanti spheroida 
19a. Grains > 20 p, exine 2 p thic Dalbergia brownei 
19b. pea <20 un, perks lp oe Machaerium milleflorum 

20a. Subprolate Dalbergia monetaria 

20b ig gee gine nee 
la. 12- 13 p, pores lalongate, 4 x 5 p Machaerium riparium 

2lb. 14-15, elit circular, 3 p diameter Myroxylon balsamum 

15b. Scabrate 
22a. Grains > 30 p 

ae 5 SO wae ‘qualia Dioclea guianensis 
2Ab. Prolate-spheroldl.. Dipteryx panamensis* 

23b. 80 - 85 p, exine 5-6 Dioclea wilsonii 

22b. Grains < 30 p, pores circ jp or Sf honaverseiy parallel 

25a. Exine 2.0 p thick; PAD 5 p: pepo b nt : Dalbergia monetaria 

25b. Pipher 3.0 p thick; PAD 10 p; equatorial triction | Ormosia macrocalyx 

15c. Baculat 
Ormosia cocc 
Valaben i ociea aii 

Hing 35 - “40 p, exine 2.5 p thick.......- 

b. 20 - 25 p, exine 2.0 p thick 
15d. Venee 

27a. Grains < 32 p ry 

Pores a ate, exine 

wie Suobite to oblate- Rael ain PAD 15 p. Desmodium tortuosum 

29b. Prolate-spheroidal to enh spheroidal; PAD 12 p e Desmodium scorpiurus 

28b. Pores elas OXIME 1.5 ph HICK... sesseseessesseeseeeneenressreneeneesnsesneeanesseanenantenss Desmodium wydlerianum 

27b. Grains > 32 p 
30a. Pores circular, PAD < 15 i Debt. 

30b. Pores lalongate, PAD > 15 

31a. Exine 3 p thick, iia 3. 5 phaceccsssssssverooesnseseneunensneanvansnsseessaseneensenenseasestacs 

31b. Exine 2.5 p thick, margo 4.0 » 

. Desmodium axillare 

Desmodium cajanifolium 
Desmodium distortum 
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blate to oblate-spheroidal 
PAD <6 35a. Pores circular, 

35b. Pores lalongate, PAD > 6 
36a. PAD 9 grains 25 - 30 p 
36b. PAD 12 p, grains 22 - 24 

34b. Subprolate to a oheshretiaree 
37a. Pores circular 

38a, es 

39a, PAD 7 yp, colpi 16x 1p 
39b. PAD 5 p, colpi 20 x 1p 

37b. Pores ovoid 
40a. Pores lolongate 

40b. Pores lalongate ate 
4la.<2]p 

42a. Colpi 18 p long 

4lb.> 2] 
33b. Grains< 18 p 

43a. Oblate-spheroidal 
44a. Pores et 5 ¥ ee diag 

42b. Colpi 16 p long 

44b. Pores lalo 
43b, Subprolate to cated ERS 

Pores circular, fi. 
45b. Pores lalongate, PAD < 6 1 

MOU PAU eM e 
6b. ; D4-5p 

pes etn displaying equatorial constriction 
47b. Equatorial constriction absent 

48b, Pores 4x 6p 
49a. Grains 16 - 17 p (polar 21) ae 
49b. Grains 13 - 14 lar axis) 32b. Grains > 30 p ahi 4 

50a. Polar axis 45 - 60 
Sla. Pores nbd grains neterobrochote 

es vestibulate, 
ono, Pote o scl type, 15 iameter; exine 3 . ik Dav ev hatiastaredea ey ongate, grains homobrochate, P, 
hale i a St a 2) ae 

ag Suboblate, heterobrochate, 2 oA os OE a a ce 3b. Subprolate, brocha PR WIN gic soe ccte Son anny (suboblate. 20 - 25. icicies. Er iatncennnsh i cessasp testis deepen cucrsehe ce. 
Aeschynomen americana L. var. glandulosa (P Syncolporate: rn semitect 3 petal simplibaculate; colpi 22 x 6 LL: por 

r.) Rudd, 

Spies t~) 
PAN, Blum & Tyson 1953, KE ] 18441, ives beh an 

rate; exine seri bated a e.., | BI hick, sexine reticulate, aiid late, broct ii < f Hu spi muri sir T iplibaculate; colpi sharp. J heroidal, 18 ¥ 17 14- 6 
reli arial po MO; plate 67: 731, 

eschynomene sens 
essels cle exine 
sharp 12x2y, PAD 4 
PAN, Croat 10019, pan, cere J 

Andira inermis (W. Wri right) HBK Tricolporate; exine tectate, 1.5 - 29 bt thick, sexine * Grains oblate-spheroidal to on 15 - PAN, Croat 34321, KE 18443, MO: plate 67 Na 
Tiecce bicolor 
nicolporate; exine ae. 3 bh thick, pede retic run i x 1 hc ulate, hete oward a 

Circular 15 p diameter: ered by fine ectexi PAN, Gonzalez annus be 

Rhynchosia pyramidalis 

Lonchocarpus velutinus 
Lonchocarpus pentaphyllus 

Pterocarpus rohrii 

Machaerium kegelii 
Rhynchosia pyramidalis 

Crotalaria retusa 

Machaerium arboreum 
Machaerium seemannii 
Machaerium microphyllum 

Calopogonium caeruleum 
Pterocarpus officinalis 

Platymiscium pinnatum 

Dalbergia retusa 

Platypodium elegans 

Aeschynomene ciliata 

Aeschynomene sensitiva 
. Machaerium floribundum 

Centrosema pubescens 
Cajanus bicolor 
Calopogonium mucunoides 

Mucuna rostrata 
Mucuna mutisiana 
Aeschynomene americana 

ate, cy c ick at equator, 2.0 p at poles, sexine reticulate, or gh < 1 p wide, muri 

ae h thick, sexine feticulate, ‘satorrhal brochi < 1 p wide, muri 2) ememagat colpi 
ms te to prolate-spheroidal,16 - 17 x 14 - 

— Colpi 13x 5 w, PAD 4 pL: pores slightly protuberant 5 p diameter; amo 

robrochate, muri < 1 p wide, lumina variable 2 - 6 » wide. 
inic membra ane exc cept at pore areas, 

J 

18. KE 18444, Mo: hetocel 734, 

Weolpoe ium caeruleum (Ben th.) Sai aes exine semitectate, < } rv thick, sexine 
BCI. eae 1%, sec Shile chaee at Hliedegoas 

reticulate, homobrochate, brochi < 1 p : grains spheroidal to oblate-spheroidal, 2- 

roidal to prolate-spheroidal, 53 - 56 x 53 - 59H. 

Bxi2- 

edges indistinct: pores 

wide, muri FSi colpi 
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Calopogonium mucunoides Desv. 
beep esas tectate, 3 “ thick un reticulate, homobrochate, brochi < 1 p wide, muri simplicolumellate; colpi short, 

rved 30 x <0.5 p, ma @; pores circular to lolongate, 14 - 15 p diameter, PAD 30 - 32 4; amb circular; grains 
aeerentic. 51- 54 x 46 - 50 1, 

2 Schmaizel 1234, MO; plate 67:736. 

Canavalia dictyota Piper. 
OE tp exine semnitectate, ss 5 - 4.0 . thick, sexine baculate-verrucate; colpi displaying strong so constriction, 15 i 

p long. margo large : pt thick, verrucae 5 p wide, approaching baculate condition; amb semi-angular 
grains pee to oblate-spheroidal, 65 - oe x68-73p 
BCI, Schmatel 1236, MO; plate 67:738. 

Centrosema ores Benth. 
Tri ate; semitectate, 1.5 p thick, sexine reticulate, heterobrochate, muri < 0.5 p» wide, lumina variable 2 - wide, 
usually erties ectexinic elements, brochi poly if toward poles; colpi 35 x 3 yp, frequently displaying sereione 
constriction, — thick, 2 a 2.5 He wide, costa colpi 4 pw; pores inconspicuous, appearing apo 7 » diameter, occasionally 

50 x 35 - 38 p. to prolate 45 = 

BCI, Schmakel 622, ‘MO: plate 67: 737. 

Clitoria javitensis HBK 
Stephanocolpate (5 - 6 colpate); exine tectate, 2u thick, sexine araenigh “a 32 p long, occasionally oblique at poles, displaying 

persistent verrucate membrane; am g blat x 56-70 p. 
BCI, Schmaizel 258, MO; plate 68:739. 

Clitoria rubiginosa Adr. Juss. in Pers. (Clitoria falcata Lam.) 
Stephanocolpte (4 - 6 colpate); exine tectate, 2 p thick, sexine vig aad colpi short, width variable 15 x 8 yp, PAD 6 p between 

adjacent colpi; amb circular to semi-hexagonal; grains oblate, 49 - 53 p. 
HON, Sanders 667, MO; plate 68:740. 

Crotalaria cajanifolia H 
Syncolpate (pa apes ri exine semitectate, ] 0 - I. Sy thick, sexine pisigesusgness homobrochate, brochi < | » wide; colpi 

at forming small triangle les, Margo 2 p wide; 
PAN, Schmaizel 1000, MO; plate 68:742. 

Crotalaria aL. 
eat Los exine semitectate, lp thick. sexine reticulate, homobrochate, brochi < | p wide; colpi 20 x 2 pw; pores circular to 

lolongate 7 x 4 p, usually 3 25 - 26x 18-19 
PAN, Schmaizel 235, MO; plate 68: 74). 

Cymbosema roseum Benth : 

screticgiie (eoresyncoipote): exine semitectate, 4 p thick, sexine granulate-verrucate; colpi inconspicuous in equatorial view, 

63 p. 4p wide in polar view, margo la ois 7 » wide; amb angular; grains oblate, 49 x 51 - 

BCI, Croat 8304, MO; plate 68:744 

Dalbergia brownei (Jacq.) Urban 
Tiicolporate: exine tectate z 4 thick. sexine agra colpi pissimrindud heads. 1 p wide, eae i 

pores lalongate 4.5 x 6.0 p, 

erates p roject! fe) -21 oidal, 20 - 22 x 

Dalber. ria L. f. 
Faerie: pars tectate 2 He thick, sexine scabrate to se densely columeliate; colpi a 24x 1 nl an 2.5 » wide, inter- 

rup eq g Be g 
PERU, Revilla 663, PMA; plate 68:745. 

Dalbergia retusa Hemsl. 
Tiecisesales exine semitectate, 1 p inv 
long as grain, 2 p wide, pores corel apa 
BCI, Schmaizel 533, MO; plate 68 

to spheroidal, 14- 15x 13-14 
i pgint: 0. 3 sp sexine reticulate. homobrochate. a and lumina < 1 p; colpi a 

DC; 
mss ponies gies 2.5 p thick, sexine densely verrucate, verrucae 2-5 phigh; colpi long, narrow, sharp 40 x 1 p, PAD 

16 p: amb circular; grains — 44 -61x 42-57 p. 

BCI, Croat 11060, MO; plate 68:74 

Desmodium axillare (Sw.) DC : ie) 7 
le, 2- 15 phigh x 2- 4 p wide; colpi 30 - 36x 1p, 

Tri mitectate, 3.5 p thick, sexine verrucate, verrucae variab colp 

dspiayng cuving rh PAD 11 p. mega 3 p wide; inconspicuous pores appearing at equator, ca. 10 p wide; amb circular; 

gral late, 48 - 51 x 33 - 42 p. 
PAN. | sae 73, PMA; plate 68:748. 

Desmodium axillare (Sw.) DC. var.acutifolium (Kuntze) Urban 
Tricolpate; aan intectate, 2 p thick, sexine verrucate, verrucae variable, 1 - 

circular ; grains spheroidal, 40.0 - 42.5 1 
BCI, Croat 11797, MO; plate 68:749. 

5 p:; colpi long and sharp 10 p wide. PAD 11 »; amb 
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slag ty rum ehh a Schubert Desmodium axilare (Sw.) DC. Bz 1 e. verrucae < 1 phigh; colpi 32 x < 1 p, PAD 12 - 16 p, costa colpi 6 p wide; amb 

circular ; grains prolate, 53 - $3439- ne 
BCI, Croat 11264, MO; plate 68:750. 

modium (HBK) DC. re oe hae ba 3 p thick, sexine verrucate, verrucae wide, small; colpi 30 x 1 p, displaying equatorial constriction, 
mane 3, 5 » wide. PAD 18 }: pores scarcely distinct, peeanrey: — 10 » diameter, also displaying lalongate pores, 8 x 12 p; 

- 48 p. 
PAN, Croat 12871, MO; plate 69:751. 

Desmodium canum (J. : plore aalninaplen (Desmodium incanum DC.) 
Tricolpate; exine tectat at arta hate mired rokananat: colpi 36 x | B. — 4 are PAD 6-7 

b - 54 x 37 - +t St aka e 

— 

BCIC Croat 5414, 4, MO; probdapensg 

Desmodium distortum (Aubl.) 
Tricolporate; exine intectate, 2. ; mv thick, sexine ssi verrucate, verrucae ‘tala ie ol 20 x : dh — 4 pe thick, 

9 p. 
PAD 20 p: Ath ee ee 10x eroid 9-51x 

~ 

PAN, ‘Schmatel 376, MO; plate 69:753. 

modium scorpiurus (Sw.) Desv. 
Tricolporate; exine intectate, 2.0 - 2.5 p thick, sexine venucale, verrucce gia abate colpi 26 x 2 p, displaying equatorial 
322-2 margo 2 » wide, PAD 12 :; pores lalongate 10 x g ie spheroidal to oblate-spheroidal 29 - 
31x 29-32 
PAN, lover’ 2, PMA; plate 69:755. 

Desmodium tortuosum (Sw.) DC, 
Tricolporate; exine ) intectate, 3 mM thick, sexine verrucate, verrucae oo colpi 15 x 6 p, PAD 15 p: pores slightly 
lalongate 6 x 7 p:; i-ang g -25x 28-3] 
PAN, Duke 4620, I MO; plate 69:754, 

modium triflorum (L.) DC. 
Tricolpate; exine fectate J 5 - 2.0 thick, _Sexine verrucate, verrucae Sees deers hg long, sharp 10 p wide, costa colpi 

g p p ~ 33 x 29 - 
BCI, Hladick 87, MO; plate 69:756. 

ium wydleria’ Desmod um Urb. 
sacra Bie: intectate, ] op thick, sexine verrucate; colpi wide, sharp 22 x 8 yn, costa colpi 3 » wide; pores circular By 

idal, 28 - - 30 
BCI, Croat 5884 PMA (p), Tyson 1774, MO (a); plate 69: 757, ¥ 

Dioclea guianens 
pba pt nape tectate 2.5 - 3.0 p thick, sige oe pio scarcely evident, 5 » wide; pores inconspicuous, appearing 

pL. 
ular, 5 p diameter, PAD 15 p: lar; grains suboblate, 37 ip Croat 7147 nie PMA, sap 493 (d), MO; pri 69:758 site ant Saale 

Tric foo exine setae: S 7 thick, sexine psilate; colpi as lo 
one 

— irechcge p Ng as grain x 5 yu wide; pores lolongate, 18 x 124, PAD 15 4a 
BCI, Schmatzel 262 (p), rides 317 (d). MO; plate 69:759, 

Dioclea wilsonii Stand. 
Tricolporate; exine tectate, 5 - 6 uh thick, sexine scabrate, 

bh wide; pores endexinic, eth nape ain PAD 1 

ng Pepi ee ¥ in os begged sharp, 15 p wide, margo 

BCI, Schmatzel 923, MO; plate 70:760 ns piaan 

Dipteryx is (Pitt. - ee oe fe zn ek & Mell. (D. oleifera (Bentham)) 

wide, PAD 12 p: pores k. sexine scabrate; Colpi 24 x 1, nial -ipileony constriction, apices sharp, margo 2 # 
BCI, Schmatzel 626, MO: plate 70.761, : =e 
— sete Micheli 

porate; e: 
muri < 1p wie. formed of se sal ious sexine reticulate, heterobrochate, brochi 2 - 8 2 wide, diminishing toward apertures. 
30- 32x 34-35 Pores circular 8 4 diameter, vestibulum conspicuous; amb angular; grains suboblate. 

BCI, Croat sg (P) BCI, Schmaizel 94 (d), MO: plate 70:762. 

Erythrina 
Triporate; exine semitectat Ok a atte. simplicolumel ato, luring conta cing ecoan heterobrochate, brochi 2 - 8 p wide, diminishing toward apertures. muri < 

annulus apy t Ng ectexinic elements; pores circular, 8 - 9 . diameter, small vestibulum present: 
PAN, Schmatael 428, Mo, plate 70:763. e-spheroidal, 33 - 37 x 34 - 36 p 

Pee hortclon mucronata oe fs oe ga asain Jamaicensis Spr. olpate; exine tectate hu sexine CR, Skutch 3936, NY (6), PAN, Schmaizel 1194, MO. perth ‘Sharp, long: amb circular; grains spheroidal, 31 - 35 H. 
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nchocarpus pentaphyllus (Poir.) DC. 
saat exine semitectate, 2 1 thick, sexine reticulate, homobrochate, brochi < 1 ph wide; colpi 16 x 2 p., displaying equa 
constriction, PAD 12 y; pores circular to slightly lalongate, 8 - 9 » diameter, recessed; amb circular: grains i haar a 2S. 
24x 22-23 
BCI, Schmaizel 748, MO; plate 70:765. 

Lonchocarpus velutinus Seem. 

Tricolporate; exine semitectate, 1.5 p thick, sexine nahin homobrochate, brochi < y iv wide: colpi her 16 x4y, se de 
equatorial constriction, PAD 9 0g slightly | - 26x 28-31] p. 
BCI, Schmaizel 377, MO; plate 70 

Machaerium arboreum (Jacq.) Vogel 
La shige ge exine semitectate, Z ut thick, , sexine ‘feticulate, homobrochate, sig _ : p wide; colpi 18 x 1.5 p, costa colpi 2 p 
wide, O' g 9-21x17-20p. 
BCI, cabs 1301, MO: plate 70:767. 

Machaerium floribundum Benth. 
colporate; exine semitectate, 1 sd mas sexine reticulate, homobrochate, brochi < 1 » wide; colpi long, sharp, narrow; pores 

circular, slightly lalongate, 2 x 4 p; a eroidal, 13- 14x 12- 13 p. 
BEL, Shipp 1362, MO; plate 70:768. 

achaerium kege lii M 
Tricolporate; exine ee 1.5 : — sexine reticulate, homobrochate, brochi < 1 p wide, mun simplibaculate; colpi 16 x | 
H: pores slightly lalongate to circular circular; g 22 - 26x 17-19. 
BCI, Schmaizel 473, MO; plate 70: 769. 

Machaerium microphyllum ( cE. La Stand. 
Tricolporate; ticulate brochi < 1 py: colpi 20 x 1 p, costa colpi 2 p wide, PAD 4 

i: pores slightly Jalongate, 5 7 spt eae grains senate ery 23- 24x 17-20 p. 
PAN, Schmaizel 1262, MO; cole 70:770. 

rium milleflorum Pitt. 
Tricolporate; exine tectate 1 ‘ thick, sexine psilate; colpi 10 x 1 p, costa colpi 1 » wide; pores lalongate 3 x 5 yp; amb circular; 
grains subprolate, 13- 15x 10-12 p. 
PAN, Schmaizel 1383, MO; aa 70:771. 

Machaerium riparium Brandegee 
ini exine tectate 1 p thick, sexine oye to si scabrate; colpi long, narrow | p wide; pores slightly lalongate 4x5 
amb circular; grains prolate-spheroidal, 12 - II- 
MEX, Breedlove 34026, MO; plate 70:772. 

Machaerium seemannii Seem 
Tricolporate; exine semitectate, 1.5 - 2.0 H thick. . sexine ‘slightly reticulate, homobrochate. tera < r ny muri simplibaculate; 

g # colpi 16 x 2 yw; pores lalongate to circular, 4 
BCI, Schmaizel 448, MO; plate 70:773. 

Mucuna mutisiana (HBK) DC. ny 

t ator, 4 pat ticulate, | . brochi cf deere muri < 0.5 »p wide, Tricolporate; exine t tectate, 3 pe thick at equ were cb 3 - ne cercesagee on e aoe nase. iow a eee 

8 u wide, PAD 18 p: pores lolongate 16 x 8p; a g 76 - 81x 60-70y. 
BCI, Schmaizel 195, MO; plate 70:774. 

na rostrata Benth. 
Moekciadies exine semitectate, 5 p thick, sexine Ananagsirtis heterobrochate, brochi | - 8 p wide, diminishing toward pore lum 

containing abundant sexinic elements, muri | - 2 4 wide: olpi 60 x 6 p, edge curving slightly, displaying equatoria prea ly 

vestige of margo 5 p thick, PAD 20 p: pores obscured by seep 11 p wide, vestibulum indistinct; amb angular; grains subobiate, 

68 - 70x 74 - ve 
PAN, Pittier 2450, KE 14867, MO; plate 71:775. 

Myroxy L.) Harms. var.pereirae (Royle) Ha 

san garmin ae paces g colporate); a tectate, 1 p» thick, sexine saaeitas to scabrate; colpi long, sharp, 

displaying equatorial constriction, PAD 3 p: pore bs colpus, circular 3 p diameter. hc formed by 

ectexine extruding near es; am orkialpela psi prolate-spheroidal to spheroidal, 14- 18x 12. 5. 

MEX, Gills 11016, MO; plate 71:776. 

Ormosia coccinea (Aubl.) Jackson var. subsimplex (Bent 

Tricolporate; tnd eae 2.5 w thick, sexine punc 

re 

h.) Rud. 
Aarne sapseeanel abundant; colp! 24. Ox I. 5 he — equatorial 

-37x 28-30 +or: 

BCI, pbimciite 310, MO: plate 71: 777. 

di sehr 
torial constriction thick, hase scabrate; colpi long, deep, sharp 6 p wide, displaying equa 

colores fe: exne teciate 2 2 i e ‘ ar 10 » diameter: amb semi-angular; grains laterally compressed, subprolate, 24 - 27 x 

20-23 p. 
PAN, Gentry 8751, MO; plate 71:778. 
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Phaseolus demerit seat 2.5 - 3.0 p thick; sexine reticulate, heterobrochate, easy Seppe -seearaipieiraiege brochi 2-8» 
ee, 1 1 wie i containing sexinic elements; pores 8 » diameter, annulus present; amb circular; grains prolate- 

44-45x 
BCI, Schmatzel 902, uC: Can h 784, 

Phaseolus trichocarpus C. W 
Triporate; Pa semitectate, 30 3.6 p thick; sexine reticulate (per-reticulate), heterobrochate, brochi 4 - 10 » wide, diminishing 
toward apertures, muri I. 2u wide, lumina con taining sexinic elements; pores circular 12 » diameter, annulus present; amb 

ich |, 57 - 58 x 56 - 59 p. = 

PAN, Schmatel 1036, MO; plate 71: 785. 

sa de innatum ind 
apes semit — eee cl ti brochi < 1 p wide; colpi sometimes uniting at poles, 

oaee small arta 16 : ry 5 BL. displaying ea: constriction, PAD 7 ps: ite circular 6 » diameter; amb circular; grains 
subproiate, 18 x 14 
BCI, Schmaizel 573, fide plate 71:779. 

Plat ium elegans V 
aaeaae exine pains Oi 1 p thick, siepind reticulate, homobrochate, brochi < 1 » wide: colpi sharp sometimes uniting at 
poles, forming small triangle, 12 x 2 p, display’ ‘ae amiga constriction, PAD 4 y; pores lalongate 3 x 6 p: amb circular; grains 
subproiate to prolate- cls alee ag Bom 16x 12- \ 
BCI, Schmaizel 619, MO; plate 71 

Pterocarpus officinalis 
kaon ie aera e, 1.0- 1.5 p thick, sexine reticulate, homobrochate, brochi < 1 pt wide; colpi long, sharp, 2 
pr sree persistent irae membrane, margo | » wide, PAD 5 yp; pores lalongate 4 x 6 p, inconspicuous; amb circular: ie 

e-spheroidal, 13 - 14x 12-15 p. 
PAN. Croat 15091, MO; plate 71 781 

— Vahl. 
Tricolporate. 1 thick, sexine reticulate, homobrochate, brochi < 1 pt. wide, muri simplibaculate; colpi 16 x 3p, isplaying thoes pai has colpi 1.5 4, PAD 7 p: pores circular 8 » diameter; amb circular: grains prolate-spheroidal, 19-21 x 18.0- 19.5 
BCI, DeSteven 11, BCL: plate 71:782. 

Rhynchosia pyramidalis (Lam.) Urba 
Tricolporate; exine serrmectote, 2 sybe thick, sexine reticulate, homobrochate, brochi 1 wide; colpi sometimes uniting at poles, forming small triangle, 20) x 1M, usually d Costa colpi 2 p, PAD 5 p; pores circular 5 p diameter; amb oire: ica ae ey 

sphe 1, 25-27 p. 
BCI, Foster 2173, PMA: | rb 783, 

ramnus uncinatus (L.) Sw. 
Theoret exine tectate, ] 6 mu thick, sexine psilate to slightly scabrate; colpi long, regen: PAD 5 yu: pores slightly lalongate 4 x g p spheroidal, 15 - 16x 14.5-16.0p ise Tyson 5240, MO; plate 71:786, 

Teramnus volubilis Sw. 
Tricolporate; exine tectate 1 p thick, sexine psilate; colpi as long as grain, widening at equator: pores lalongate. 3x5 }., forming osta aequatorialis; a maken — suboblate, 12.5 - 14.0 x V4 le ran en : : ti PAN, D'Arcy 13458, MO; plate 7 

Ms erythrocarpa Ducke 
eececae exine semitectate, 2 # thick, sexine baculate, bacula . 4 high; 

. 
; Col i ‘18 x 2 p, displaying gradual widening equator, tenuitas prese Poovent mango 2.5 thick, PAD 4 yu: pores lalongate ie at cs sepa ne - 25x 18- BCI, Foster 2933, MO; plate 71:7 

is 
na vexillata (L.) A. Rich in 

pore iy yeh iste sith 4 4 thick, sexine reticulate (Per-reticulate), heterobrochate, brochi 18 - 28 » wide, muri 
oblate-ephercidal, 73-92 x "ei 18 » diameter, covered by gemmate ectexinic elements; amb circular, Cale det grains PAN, Croat 9056, MO: plate 71:789. 

gambiae 

Key to species: 

la. 17-colporate, Squatorial axis > 50 BL intercol 
en cian rie Ipium Jo Seren 2 lS al pb psi a 

-colporate, equa 
settehiersistxrremesteeisisecsiesesseene Ulricula, usa 

vedi olpor “s 
“c cate; pares, interc: olpium 10 p "Om i 1, . abe PAN, Bartlett & Lasser 16601, KE 18101, MO: plate 72-799, we folate to oblate, 50 - 75 x 50 - 76 p. 
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a 
14-colporate; exine i 2.5-3 lobat ins oblate-spheroidal to suboblate, 26 - 33 x 28 - 38 p. 
PERU, Diaz et al. obityallg sie psec ibone MO; neti 72:791. 

LOGANIACEAE 

Monad; isopolar-radiosymmetric; tectate; soaps tricolporate, syncolpate; exine 1.0 - 2.5 » thick; sexine psilate to scabrate, 

microreticulate to granulate; nexine conspicuo a. 0.5 p: colpi as long as grains, wide, deep, margo present, PAD variable; 

pores lalongate; amb circular; grains oblate to aber grains 26- 54x 23- Gp. (2 genera, 6 species; oacional references: 136, 

89 ). 

Key to genera and species: 

la. a ee oblate, 25 - 35 p, p lolongate) Strychnos brachistantha 

lb. Paras 
as 35-45 px 45-50 p thick Strychnos panamensis 

2b. Subprolate, 30 - 35 x 20 - 30 Ay gel : 0-15 p thick Strychnos darienensis 

1c: bg a 
primers ages sexine scabra Strychnos darienensis 

3b. Oblate, subprolate, eparonbes sexine psilate 
4a. Equetcdal axis > 52 p Spigelia humboldtiana 

4b. Equatorial ax <52p 
5a. Oblate, exine 2.5 ick, amb circular Strychnos panamensis, S. toxifera 

5b. Suboblate to fms exine 2.0 p thick, AMD ANQUICM.......-erresererereeees Spigelia anthe 

Spigelia anthelmia L. : 
Tricolpate; exine 2.0 p thick, sexine poe colpi 9 p wide, costa colpi 2 p, PAD 22-25, gop angular; g 

suboblate-oblate spheroidal, 36 - 49 BL. 
PAN, Correa et al. 1594, PMA; plate 72: a 

Spigelia humboldtiana Cham. & Schlech 
a cae exine 1.5 - 2.0 p thick, sexine i to scabrate:; colpi 9 p wide, margo present, PAD 18 p; amb semi-angular; grains 

suboblate, 42 - 54 x 52 - 65 1. 
PAN, Mori & Kallunki 5461, PMA: plate 72:793. 

Strychnos brachistantha Stand ; : j : lar: 
Tricolporate; exine 1.5 " thick, scileie scabrate, columellae small; colpi 5 » wide; pores lolongate, 9 x 7 p; amb semi-angular, 

grains oblate, 26 - 27 x 31 - 36 p. 
BEL, Gentry 7765, KE folate MO: plate 72:794. 

Strychnos darienensis Seem 
Parasyncolpate and tricolpate: exine ; - - 1.5 p thick, sexine sca 

angular; grains subprolate, 30 - 35 x 23 - 
BCI, Schmaizel 278, MO; plate 72:795. 

brate; colpi 25 - 28 x 1 p, uniting at poles; amb circular, semi- 

Ss panamens Strychnos ‘ 4 ; ee 

Parosyncolpate and hicolpate: exine | 2. : thick, sexine reticulate, homobrochate, brochi < 1 » wide, lumina 0.5 p wide; colpi 10 p 

ns 43x 48-5 

BCI, Croat 10229, KE 18094, ‘MO; plate pkod 

Stryc hn nos toxifera ‘ is : P et ‘ . 7 idal 35 

Tricolpate; exine 1. hae ] es A thick, sexine psilate; colpi 12 p long x 8 p wide, ap a sd - # 

BCI, Croat 7278, MO; no plate 

LORANTHACEAE 

tricolpate, tricolporate, periporate, syncolpate, 

Monad; to heteropolar, asymmetric to radiosymmetric; tectate; 

ean sb variable sapiens a¢ ilate to sca
brate; amb circular to angular- -semilobate; grains usually oblate, 15 - 46 x 21 - 

46 p. (4 genera, 6 species; additional reference: 50). 

Key to genera and species: 

la. Poles displaying tri-annulate oath nat (grains tricolpate, ODIAtE)........:s ree Oryctanthus (3 spp.) 

lb. — not tri-annulate (apertures conspic 
ae 

2a. Periporate roby pate); pores 8 - 10, half at ECACH POle......cccceseersrereeeeeseens Phthirusa a, ae 

2b. Tricolporate or eect okie: sexine scabrate; amb Circula)).......-...++ —— _ = re 

2c. Syncolpate (oblate, sexine psilate. GAT CINQUIAL)....sssecssesseesnersesseesseenesnnensesssanscnes Struthanthus orbicular 

ri ares freon 0m staclsen exine tectate, 2.0 p thick (sexine | py, nexine 1 p), sexine psilate, slightly granulate, giptiee 

. poles and forming 3 radii of 7x 2 oat bif ifurcated. structurally — colpi 10 x 3 - 6p, costa colpi conspicuous p wi 

‘ains seen from polar view a y e to spheroidal, 33 - 

BCI Schmaizel 732, MO; plate 72: 2:797. 
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e; exine tectate, 4 mM thick, sexine psilate to ela 3 radii 8 x 2 rie serials cells ca. 8 p wide; 

Oryctanthus cordifolius (Presi.) Uroan 
lsopolar-r adiosymmetric » ticolpat nehicte. 86 

PAN, Bartlett & Lasser 16405, MO; plate 72:798. 

Oryctanthus occidentalis CL.) Eich. in Mart. 
tectate, external layer apparently 2 - 4 p thick, sexine psilate, 3 radii 7 long x 2.5 - 3.0 

wide, f . forming © cells 12 p diameter having margins 0. 8 Be ick: colpi inconspicuous, 7 x 3 y, appearing interrupted medially by 
45 p. a 

BCI, Schmatzel 974, MO: plate 72: 799, 

Phoradendron (HBK) Krug. & Urba ; 
lsopolar- ymmetric, syncolporate, rctloalerta exine tectate, 2 p thick at equator (sexine 1 p, nexine 1 }). sexine scabrate colpi large, as long as ad x q 0- 15 # wide, s pare at terminus but erage united at poles, . constri icted at parent costa colpi 25 5 circ 24 - 26 =21 1. L~J . 

GUA, Ortiz 1879, eA pais beeen 

Phthirusa pyrifolia (HBK) Eichl. in Mart. 
lsopolar-radiosymmetric, periporate (diplodemicolpate) , 3 pores at each pole; exine tectate 1 - 2 pt thick, sexine granulate, baculate, columeliae abundant; pores at each angle of grain, 8 - 10 per grain, ovate, 4 x 3 p, interporium 10 1; amb semilobate; oblate to peroblate, 16 x ola ae 
BCI, Schmaize! 973, MO; plate 72 

Struthanthus orbicularis (HBK) Blume in 
eS ee ee syncolpate hecomey havahy tectate 2 p thick, sexine slightly striate, nexine as thick as sexine; colpi 3 p wide, uni at poles to form triangle, costa far : - , Club type, conspicuous granules extended almost to poles; amb angular, patria See re 1S - 20x 24 - 27 p. PAN, Croat 14449, MO: plate 73 

LYTHRACEAB 
Monad: isopoiar, radiosymmetric; tectate; tricolporate and syncolporate; exine 1 - 2 p thick; sexine scabrate: med ape sharp, na 

circular to semi-angular; grains oblate to rolate, 16 - 48 x 13 - (3 genera 3 speci dait fe Ces: : 26, 6l, 155). one : : 
Key to genera and species: 

la. Tricolporate or SYNCOIPOPAHS, SOXING SHITHO......seccccccccrressesseessceccc 
sa Ticoboiete: serine lacking pro jectons as eethstseis Ondiche vi Cuphea carthagenensis 

2a. Polar axis < 30 , grains subprolat wih agaphealeigcagaci CA eee Adenaria floribunda 2b. Polar axis > 30 p, grains prolate, pores lalongate 

Adenaria floribunda HBK 

Ticolporate; nei a ris. hn Psilate; colpi 16 x 1p, displaying equatorial constriction; pores 4 p diameter; amb semi-angular; grains su! 
BCI, Schmaizel 620, MO; plate 73:803, 

Me er inhonhd kerbs bbdues S/W speek cenecscc oss Lafoensia punicifolia 

Prt aoe is (Jacq.) Macbr 
yncolporate; exine | u thick, sexne ste, res | is feces . : H “eee PAN, Tyson 2143, KE 18269, MO: plate 73:804 - ONEMNe § x3 H, labrum type; ni-angular; g 19x 27-31 p. 

Lafoensia punicifolia D 
Tricolporate; exine 1.5 pho scabrat PAN, Dwyer 7131, KE 12070, MO: plate 7 sa oPerculate, lalongate 6 x 9p: amb circular: grains prolate, 36 - 48 x 26 - 36 p. 

MALPIGHIACEAR 
Monad; isopolar-rad mme mme extraporate; exine | TS: 80u thick lect and sont eg oo seer eecinorate, periporate, pericolporate. to 10 per grain. c. yao abrat ucate, reticulate to foveolate: vel otros i i 
petlopertraie and prolate- inpetioper ae grains amb boas rains § fare when 

ra spheroidal to satan sen triapertur 1x r oe Key to genera and species: 

la. Tricolporate, ri: reticulate 
- 23 . pores circular, 6 #t diameter. AE cess lorem ttt eineertornceprttiatlnais acai cok) Spachea membranacea 

a pee once ne cue rtd 1.5 Bh thick AMON res teanne bes Byrsonima eee 
al, exine 2 pnenaeta Aehecrce tt retest ea Ib. Stephanocobporate (A irmreiin) : ee Welanbisens te ete Byrsonima 

16. Perper 
tt a ee lee a “hoduaenalll da. Ve acne 

> 48 Bh. exine 6 Bw thick, pores having regular arrangement tere aseee 
etrapt ris 

PE PISES ORS e baw sis eee: 
2 
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5b. < 48 p, exine 1.5 p thick, pores scattered Mascagnia hippocrateoides 
Ab. vege 

34y 
an Exine 3 p thick, grains 34 - 38 p, 6 - 8 porate Bunchosia cornifolia 

7b. Exine 5 - 8 p thick, grains 35 - 50 p, 6- porate Tetrapteris discolor 

8a. Exine 2.0 - 2.5 p thick, pores 2 p diameter Hiraea quapara 
8b. Exine 3 p thick, pores 5 - 10 p diameter Stigmaphyllon lindenianum 

ld. Pericolporate 
9a. Exine > 4 p thick 

.70- 80 p Stigmaphyllon hypargyreum 

10b. 36 -58 
lla. Exine 7 p abies Stigmaphyllon ellipticum 
11b. Exine 4 - 5 p thic 

12a. Pores 10 “onP grain Malpighia romeroana 
es 6 per grain 

13a. Ca. 56 p, pores 8 - 9 p diameter Stigmaphyllon puberum 

13b. Ca. 39 p, pores 5 p diameter Tetrapteris seemannii 

9b. Exine <4 p thick 
14a. > 30 p 

15a. Exine 2 p thick 
16a. Pores always 6 per grain, 7 p diamete Hiraea reclinata 

16b. Pores 6 - 8 ox sae variable pr sar 6-10p Banisteriopsis cornifolia® 

15b. Exine 2.5 - 3.5 p 
17a. Grains ca. os “ pores 8 - 10 » diameter Hiraea faginea 
17b. Grains ca. 4] p, pores 3.5 - 7. 0} p. diameter 

18a. Interporium 15 p Mascagnia nervosa 

18b. Interporium 18 p Hiraea grandifolia 

4b. < 30 p Heteropteris laurifolia 

le. Extraporate (pores free and appearing as COlpi, FOrMING TOWS)........ssssesererreerssenssenees Tetrapteris macrocarpa 

Banisteriopsis cornifolia ¢HBK) C. B. Robinson ex: ene! eageein sing. heya B. Gates) 
ine psilate; eon 7 if i: pores 6 - 10 p diameter, interporium 15 p: 

om circular; grains seb biee variable in in size, 40 - _ pL. 
N, Gentry 6350, KE 18411, MO; plate 

Bunchosia cornifolia HBK 
pi adaartinar om (6-8 colporate); exine tectate, 3 p thick, sexine granulate; pores 6 - 7 » diameter, interporium 15 p; grains 

spheroida - 38 p 
PAN, ce & a 4013, KE 18412, MO; plate 73:807 

Byrsonima crassifolia (L.) HBK timidity h brochi < 1 e, muri simplibaculate; colpi 10 x 1 
Tricolporate; exine semitectate, 1.5 thick, sexir 2 wid 

1. PAD relatively short; pores lalongate 1. = x 5 6 b: grains ia gta cacy to sabe otal ae 13-14x12-13p 

3:808. BCI, Schmaizel 647, MO; plate 73 

Byrsonima spicata (Cav.) H HBK 
Tricolporate: exine semitectate. 2 y thick, nonin reticulate, homobrochate; 

colpi 10 x 1 yp: PAD relatively short; pores lalongate 

heroidal, 16 - 18x 16.5- 18.04 

BCI, Croat 11 133, KE 18414, MO; plate 73:809. 

Heteropteris laurifolia 
Ste roses abe 
spheroidal 
PAN, — ot MO; plate 73:810. 

Adr. 
na instr ‘ie tectate, 2 p thick, sexine psilate; pores circular 5 p diameter, interporium 15 py: grains 

iraea faginea (Sw.) Niedenz 
tegebee ae speneeunlls exine semitectate, 

diameter, regular arrangement, interporium 25 p; grains spheroidal, 48 - 54 

PAN, Stern et al. 898, KE 18416, MO; plate 73:811. 

3.0 - 3.5 p thick. ag foveolate; colpi variable; pores circular, 8 - 10 p 

Hiraea grandifolia Standl. & 
Stephanocolporate ppxser beatin exine 
regular arrangement, interporium 18 p: grains spheroidal. 
BCI, Croat 12697, MO; plate 73:812 

tectate, 2.5 p thick, sexine granulate; colpi variable; pores circular, 5.0 - 7.5 p diameter, 

|, 38 - 42 p. 

Hiraea quapara (Aubl.) Morton 

Periporate (6-porate); exine tectate, 2. 2.5 p, sexine psilate to scabrate; 

rei circular; grains spheroidal, 23.5 - 26 

PAN, Tyson et al. 4518, KE 18417, MO: Pate 73: 813. 

pores circular, 2 » diameter, regular arrangement; 

Hir 

. . * . 

cucoeene ae (6-colporate): exine tectate, 2 p thick, sexine psilate; colpi variable; pores circular, 7 - 8 » diameter, 

interporium 17 - 18 p. reg’ ins spheroidal, 36 - 39 p. 
BCI, Schmalzel 295, MO; 0: plate 73: 3:14. 
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ighia romeroana Cuatr 
ma ere (10-porate); exine — iy '* thick, sexine psilate; colpi variable; pores circular, 8 4 diameter, interporium 18 LL, 
irregular arrangement; g) real Se - 58 p. 
BCI, Croat 5985, KE eae. MO: plate 74 

cagnia hippocrateoides (Tr. & Planch) Niedenz 
nanan (6-porate); ee tectate, 1.5 © thick, ihe verrucate; colpi (if present) inconspicuous; pores circular, 6 1 diameter, 
imegular arrangement; grains spheroidal, 44 - 48 p. 
BCI, Croat 14845, KE 18420, MO; plate 74:816. 

la ne 
Periporate (6-porate); io tectate, 3p sng sexine psilate; colpi variable; pores circular, 3.5 - 4.0 ph diameter, regular 
arrangement, interporium 15 p; grains spheroidal, 38 - 43 p. 
BCI, Montgomery 125, KE 18421, MO: plate 74:817 

Spachea membranacea Cua 
3-4 colporate; exine cariaicniins 1.5 p thick, sexine reticulate, homobrochate, bochi < 1 #. wide; colpi 15 x 6 yw: pores circular, 6 p diameter; grains Se eee 20 - 23 x 20-23 p. 
BCI, Schmaizel 709, MO; plate 74 

Stigmaphyllon mn cng (HBK) Juss. 
ate); ); exin e tectate, 7 p thick, sexine psilate to verrucate, verrucae 3-4 x 10 - 12 p; pores circular, 5 p amet saa i H 1,47 es, 5) LL. 

BCI, Schmatel 1307, MO; rare 74:819, 

we 

Sti igmaphylion h ypargyreum Tr. & PI 
Periporate (>7- are exine hd v4 mn thick, sexine scabrate; pores circular, 6 # diameter, irregular arrangement: grains spheroidal 
BCI, Croat 7226, yeas plate 74:821, 

Stigmaphyllon lindenianum Juss 
a (6- i exine tectate, 3 p thick, sexine scabrate: pores circular, 5 - 10 » diameter, regular arrangement; grains r 
PAN, Croat 10146, MO; plate 74:820. 

Stigmaphyllon puberum (Rich.) Juss. 
Periporate pine pen exine tectate, 5 pu thick, sexine ilate; colpi va 

ft 

Bevis hoe i ps pi variable; pores circular, 8 - 9 ht diameter, regular arrangemen 
BCI, Croat 11303, rhs plate 74:82, 

Tetrapteris discolor (G. Meyer) D 
dori sr (6- le exine hei 5 - 8 » thick, sexine psilate; pores circular, 5 - 9 Bh diameter, regular arrangement; grains 
PAN, Steiner, ‘ene: BCI; plate 75:824. 

Tetrapteris macrocarpa Johnston 
Periporate (6-porate); exine tectate, 6 p thick, sexine verrucat ©, verrucae 6 - 7 

6 
diameter, a appearing annulate, resembling eo type: grains spheroidal, 48 ie. i eam eeiae amity 
BCI, Johnson & Foster, no voucher, BCI; plate 75 

Tetrapteris seemannii Tr. & Plane 
pies phir oe te Gece exine tectate, 

ee sy heiskig 
i 44 thick, sexine psilate; colpi variable, pores circular, 5 » diameter, regular 

PAN. Gentry 1778, MO; plate 74 

MALVAGBAB 
Monad; lar, asymmet! apo y tic; tectate; — (30 - 80 pores): exine thick; sexine echinat. ate, microbaculate, displaying large 
conical or sharp echini, nexine columel large. 70- 266 p pales ig Wena cae oe Circular, euler y! : oe baph oe Circular; grains spheroidal, large to very 

Key to genera and species: 

la. > 200 p 
2a. Ech neoanee maa casehonabeegdebnebslvassoueles 
= ee akg IRR ERG cn ora aera Pavonia rosea* Ae < "2 p thick (including ornamentatio: (1. MMS 

a ees ee eee tpt Nie APH ess peek te sncicenesy evses son ei, Pavonia dasypetala* 
es ee 

desitlveat' eet eee oe eR Pavonia panicul 4a. 140 - 165 p. > 60 pores, - echini < 20 p high piensa ables 
MG pores, echini > 20, By ie natiemiinsissians  ecagaeglia moschatus 

10. 70-129 
ee ie a Hibiscus 5a. Ethin conical, > 10 H. pores > 6 pin oo 

See E cc Zion Poe bin ome 0 evtteimnenttiesnons: AGS Cppendiculata pecdcwiok teaes 
. Sida rhombifolia 
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Sida acuta H 

Ss scha edic. 

60 - 65 pores; ain 3-5 p thick, sexine echinate, echini 18 - 20 p high, conical, 7 » wide at base, separated by 25 - 30 p; pores 
circular 7.5 p diameter, eg 2d 25 uw: grains spheroidal, 142 - 167 p. 
PAN, Duke 4159, MO; plate 7 

Hampea appendiculata (Donn. Sm.) Standl. var. longicalyx Fryx 
pane ar exine 2 - 4 p thick, sexine hick Slt echini_ 13- 14 high separated by 15 p, surf beh hinit late, 5 p wide 

base; pores circular 6 - 7 p dia lg 1,95 - 120 p. 
ae Croat 12945, MO; plate 15827 

Hibiscus bifurcatus Cav 
. res; exine 5 p thick, sexine echinate, surface granulate, echini 22 - 25 p high, 8 - 12 » wide at base; pores circular, 4- 6p 

diameter, interporium 17 - 35 ~ ide spheroidal, 165 - 182 p 
BCI, Croat 4254, MO; plate 75:82: 

Hibiscus rosa-sinensis L. 
> 50 pores; exine 5 - 6 u thick, sexine echinate, echini 21 - 23 » high. surface granulate: 5 ircular, 5 » diameter 
25 pi grains spheroidal, 175 - 180 
PAN. Tyson 5323, MO; plate 75: 829. 

a ah, + yy 

Hibiscus sororius L. f 
< 30 pores; exine 5 - 6 pt thick, sexine echinate, echini 23 p high, surface granulate; pores circular, 7 p diameter, interporium 25 
grains spheroidal, 165 - 182 p 
PAN, Croat 5273, MO; plate 75:830. 

Pavonia dasypetala Turcz. (Lopimia dasypetala (Turcz.) Stand.) 
> 70 pores; exine 10 p thick, sexine echinate. echini ys x 10 p, separated by 15 p, surface microbaculate; pores circular, 8 p 
diameter, interporium 30 p; grains soheroidal, 205 - 232 
BCI, Croat 4330, MO; plate 76:831. 

Pavonia paniculata Ca 

> 80 pores; exine 14 p thick. sexine echinate, ee 27 x 8 p, separated by 28 p, surface microbaculate; pores circular, Bu 

diameter, interporium 21 p:; coh ae 204 - 
PAN, Croat 12908, MO; plate 76:83 

Pavonia rosea Schlechter ( Steud.) [P. schiedeana Steud.) ee 
Ca. done! Longin exine 12 i thi ck, sexine echinate, echini 35 x 10 p, separated by 40 p, surface microbaculate; pores circular, 7 p 

dia 266 pL. 
PAN, D lin 2107, KE 18297, Mo; plate 76:833. 

Sida acuta Burm 
< 30 pores; exine ‘- 6 > thick, sexine echinate, echini 7 p high, base 8 p wide. apices separated by 11 py; pores circular,5- 6p 

diameter 

BCI, Schmaizel 983 (p), PMA, Tyson et al. 3773 (d): plate 76:834. 

Sida rhombifo 
< 30 pores; eno 4 p thick, sexine echinate, microbaculate, echini 4 x 4p, separated by 8 yu; pores circular, 4 p diameter, 

herr 12 p; grains spheroidal, 70 - 85 
BCI, Schmaizel 899, MO; plate 76:835. 

MAREGRAVIACEAE 

ble between apex and aperture; sexine psilate, 
Monad; isopolar, radiosymmetric; tectate; tricolporate; exine varia! 

pha a colpi di inane equatorial constriction; pores lalongate; eshgg circular; grains oblate-spheroidal and prolate- 

spheroidal; grains 18 - 29 p. (2 genera, 2 species; additional references: 9, 132), 

Key to genera and species: 

la. Oblate-spheroidal, exine 1.5 p thick at poles, sexine ee b ebamapegi emmsnn ian annem 

Ib. Prolate-spheroidal, exine 2.5 p thick at Poles, SExINE PSIATE.....--ser reer 

i wi iran Hick soni 7 Seem. i een Me la « 1p, dlsplaying wees triction: 5 3x7 p. costa pori 3 p. 

xine SCAINe The 
’ viGy i 

Club ‘icanie lat spheod. ‘18 - 23 x x 19- - 28 pL. 

BCI, Croat 1033, K KE 18255, MO; plate 76 

Souroubea sympetala Gilg. 
Exine 2.5 p thick, sexine panies col 

prolate-spheroidal, 28 - 29 x HB. 
BCI, Croat 7841, KE 18256, MO: plate 76:837. 

pi as long as grain x 1 p, displaying equatorial constriction: pores 3x 7 p, costa pori 5 p; grains 
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MELASTOMATACEAE 

mmetric; tectate and Co heterocolpate, heterosyncolpate, hetero-para-syncolpate (3 
aaten pe exine | - 2 p thick; sexine psilate, granulate, rugulate, baculate, verrucate and striate; 

b circular to ia or semi- i usual lon than udocolpi, frequent sree equatorial constriction: am 
oo v ay seekil pes 10 - 34x 8- 37 p. (14 genera, 35 species) 

Key to genera and species 

la. Hetero + Miconia hondurensis 
lb. Hetersyrcopate 

“3a. 12.0 - 13.5 x 13.5 - 14.0 p, amb semiangular Adelobotrys adscendens 
3b. 20.0 - 21.5 x 17.0 - 18.5 p, amb circular Clidemia capitellata 

2b. Verrucate Arthrostema alatum 
lc. Heterocolpate 

4a. Baculate Henriettea succosa 
4b. Striate Schwackaea cupheoides 
4c. ‘anulate 

Sa. Exine < 1 p thick 
6a. P, 

7a, PAD 3p Clidemia octona 
7b. PAD 7 p Bellucia ce 

6b. PAD > 8p Miconia nervos 
Sb. Exine > 1 p thick 

8a, Oblate-spheroidal to prolate-spheroidal, colpori Siegal than pseudocolpiClidemia nti anrommeal 
8b. Prolate-spheroidal, colpori as long as pseudocolp! Clidemia septuplinerv 

4d, Rugulate 
9a. Oblate-spheroidal to spheroidal 

10a. < 28 p, colpi lacking equatorial constricti Miconia serrulata 
10b. > 28 p, ee displaying eu constriction Mouriri myrtilloides parvifolia 

9b. Subprolate to prolate 
lla. >20 p 

12a. Exine < 1.5 p thick, pores lalongate 5 Tp. Aciotis levyana 
12b. Exine > 1.5 , pores subcircular 4 - 5 mv sidaton Topobea praecox 

lib. < 2p Miconia shattuckii 
4e. Psilate 

3a. < 12 p 
Leandra dichotoma 136. 12-15 pp 

14a. al e 1 p thick Clidemia collina 14b. Exine 
15a. etal displaying equatorial shea Miconia lateriflora, M. lonchophylla 156. Colpori lacking equatoria a onstric 

. Pores circular, 3.5 p nde ns Miconia borealis* 16b. Pores lalongate, 2 x re Miconia lacera, M. prasina 3c, 16-20 p 
17a. Colpori displaying equatorial CONStHICTION .eccccscccceccoossss..., . Tibouchina oh yaaa 

Miconia (4 spp.) 17b. Colpori lacking equatorial CONStHICION....esessssssessssessssssseeesseeeccc. Clidemia dentata, Oss re quinquenervia, Conmetesi (4 spp.) 
Be AIK si csnrecr-eussirrinsnspsivdasoreinaseoeage ee Cn Miconia 

soe ogn. 
Heterocolpate; exine tectate, 1.5 x thick, sexine rugulate, slightly striate: seudocolpi | : te, 5x 1] uw: amb 

; grains subprolat oa lb 20 - 22 p. ary *P olpi 18 x 1.5 yw; pores lalongate, B 
PAN, Croat 13179, MO; plate 76: 

Adelobotrys 
Heterosyncolpate; exine tectate, 1 p thick, sexine psilate:; Pseudocolpi 8.0 x 0.5 pt, joined at poles; pores lalongate, 2 x 4 y; amb semiangular; grains oblate- S sneroisol | bee oidal, PAN. Dr & But WG: pice 76 pines depressed at poles, 12.0 - 13.5 x 13.5 - 14.0 p. 

Arthrostema alatum Tr 
Heterosyncolpate: exine semitectate, 1.5 thick, 6.0 p; amb circular: grai Jog gy : asses BCI, Foster 2355, MO: plate 76:840, 

Het ke me erocolpate; exine tectate, 1 thick, hexciobate we airs habeas te, as ie “eles ee Pseudocolpi large, PAD 7 : pores transversely parallel, 2 x 6 4: amb AN, Lasser 5292, MO; plate 76 

ightly ea ia colpori indistinct, PAD ca. 10 p: pores lalongate. 2.5 x te, depressed at poles, 23 - 25 x 8-20. pv ' 

— — (Bonpl.) D. Don ex DC. ewer ipate; exine tectate, 1.5 y thick, colpi displayi poe : 
Eeweicibe: 26, 0.0 “21 Sen. rae se I playing eq constriction; pores circular, 4 p diameter: rhe cnn 981, MO; plate 76 
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Clidemia collina Gleaso 

Heterocolpate; exine rohit ca. 0.8 p thick, sexir ilate; pseudocolpi 8 x 2 , displaying equatorial constriction; amb circular; 
grains prolate-spheroidal, 14.0 - 148 x 120- o-125 
AN, Croat 27232, KE 18219, MO; plate 76: 

Clidemia dentata D. Don 
Heterocolpate: exine tectate, 1 5 mu thick i ilat ri as | docolpi, 12 x 1 p, PAD 8 yp; pores lalongate 2.5 x 4.0 

1, 16.0 - 16.5x 15 ey 
PAN, Tyson & Chu 1960, MO: agers 

Clidemia octona (Bon 
Heterocolpate; exine tectate, 1 p thick, sexine granulate; colpi and pseudocolpi as long as grain, PAD 3 ; amb hexalobate; 
grains subprolate .17,.5 - 19.5 x peng 16.5 p. 
PAN, Croat 6150, MO; plate 76: 

Clidemia purpureo-violacea Cogn. (C. discolor (Triana) Cogn.) 
Heterocolpate; exine » tectate, 1. 5 Mm thick, sexine fit ic —— and wider than pseudocolpi x 3.5 » wide, PAD 8 p: 

al, 18.5 - 23.0 x 16-22 p. 

PAN, Lews et al. 5563, ‘MO; plate 76:846. 

Clidemia septuplinervia Cogn. : ee 
Heterocolpate: exine tectate, 1.5 p thick, sexine granulate; f lalongate 2.5 x 6.0 p; amb hexalobate; g p 18-21 
x15 OL. 
PAN, D'Arcy 10618, KE 18220, MO; plate 76:847. 

Conostegia bracteata Tr. 
Heterocolpate; exine tectate, 0.6 p thick, sexine psilate; pseudocolpi and colpori as long as grain; pores lalongate, 2 x 8 »; amb 

Liege nicl grains niger eee to prolate-spheroidal, 15.5 - 18.5 x 13.5- 15.5 p. 
N, Gentry 1380, MO; plate 76:848 

Conostegia cinnamomea (Beurl.) Wurdack 
Heterocolpate; exine tectate, 1 p thick, sexine psilate; colpori longer than pseudocolpi, PAD 5 y: pores lalongate, 1 x 6 4; amb 

hexalobate; grains prolate-spheroidal, 16.5 - 17.5 x 16.5 p. 
PAN, Webster 16893, KE 18221, MO; plate 76:849. 

Conostegia speciosa Naud. 
rare abe exine tectate, 1 p thick, sexine psilate; eer as long as grain; pores lalongate, 2 x 7 p; amb hexagonal; grains 

sagt to Apron 15.0- 17.5x 13.0-14.5p 
N, Blum 1501, MO; plate 7 

Conostegia xalapensis (Bonpl.) D 
Het ee aki exine tectate, | hick sexine psilate; co 
circular; grains spheroidal, 14.5 x 13.5 - 14.5 p. 
BCI, Schmaizel 380, MO; plate 76: 

Ipori as long as grain x 2 » wide, PAD 6 p: pores lalongate, 4 x 6 p; amb 

Heterocobate paid pes 1.5 p thick, ee baculate; colpori inconspicuous, pseudocolpi 9.0 x 0.5 » wide; pores lalongate; 

xagonal; grains prolate, 22.5 - 23.5 x 14- 17 

PAN, Croat 15172, MO; plate 77:852. 

Heterocolpate: seeped a pet ws on psilate; err e as long as grain x 2 » wide; colpori inconspicuous; amb circular 

to semi te-sph I, 10.0-11.5x9.5- 10.5 ph 

PAN, Croat’ 11277 ( (p), BCI, Foster 2875 (d), “MO: plate 77:853. 

Miconia a 
Heterocoipate: ex! exine tectate. | H thick, sexine psilate; ies as long as ore x 1 » wide, displaying equatorial constriction, PAD 

e, 17.5-19.5x 145-1 

PAN, Croat 56%, MO; plate 77:854. 

onia argentea (Sw.) DC. 
seer nr exine tectate, | » ren sexine psilate; colpori | 

hexalobate; grains prolate, hes a 10. Op. 

PAN, Croat 5362, MO; plate 7 

4x 1 p» wide, displaying equatorial constriction, PAD 4 »; amb 

Miconia borealis Gleason (Miconia minutiflora (Bonpl.) DC.) a eile 

lpi 13.0 x 1.5 p, PAD 8 p pores circular 4.0 p : 

Het tate, | thick,  sexine psilate; pseudocolpi and co 

np i sts age 'b to prolate, 20.5 - 24.0x 16.0- 17.5 p. 
MITT SHYgrinhy 

PAN, Schmaizel 889, MO; plate 77:856. 

Miconia elata (SW.) DC. | onspicuous, displaying 
et \docol i as long as grain x 1 p: colpori inconsp 

Heterocolpate; exine tectate. 1 cal acai sexine esta — Pp Se sg 4160- 17.59. 

PAN, Croat 15228, MO; plate 77.857, 
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Miconia hondurensis J. D. Sm. 
‘ rT thick. ine psilate: 5 docolpi 5 » wide, colpori displaying equatorial Heterosyncoipate, ‘oxo tectae , M I: grains prolate, 19.5 - 21.0x 13.5 - au re v y - 

PAN, Croat 13800, MO; plate 77:858. 

Miconia tmpetiolaris (Sw.) D 
Heterocolpate; ; exine tectate, * “ mM thick, sexine > psilate; pseudocolpi sh i colpori, emo 2.5 wide, PAD 7 p:; pores 

-21.5x 20.5 - 23 
PAN, Kennedy 2260, | KE 18223, MO; plate 77:859. 

Miconia lacera (Bonpl.) 
Heterocolpate; exine “divore 1.5 p thick, sexine psilate; pseudocolpi as long as colpori; pores lalongate 2 x 6 » ; amb circular; 
grains oidal, 125 - Go oa 12 p. 
PAN, Knight 6945, MO; plate 77 

pre lateriflora C 
ocolpate; exine teciote, 1 a thick, sexine psilate; <i sera as long as grain x1.5 4 wide, colpori displaying equatorial 

,14.5- 15.0 x 11.5- 12.5 p. re J 
corseishatrecin 
BCI, Croat 10822. M Mo; nota 

ia lonchophylla Naud. 
Heterocolpate: exine tectate, 1 # thick, sexine psilate; Sere as long as grain x 2 p wide, colpori displaying equatorial 

p @,13.5-15.5x 11.5 p. 
BCI, Croat 14609, MO; plate 77:862. 

Miconia nervosa (Smith) Tr 
Heterocolporate; exine tectate, ] La thick, sexine granulate; pseudocolpi as long as grain x 2 » wide; pores lalongate, 1.0 x 0.5 p: @-spheroidal, 16.5 - 18.5 x 16.5 - 16.5 
PAN, Croat 6639, MO; plate 77:863. 

Miconia prasina (Sw.) in DC, 
Heterocolpate; exine tectate, | # thick, sexine psilate, apertures inconspicuous; PAD 3 y; amb circular: grains subprolate to prolate, 12.5- 14.5x85- 12.0 
PAN, Croat 14591(p), PAN 5380 (qd), MO: plate 77:864, 

Miconia rufostellulata 
Heterocolpate; exine tectate, 0.8 p thick, sexine psilate; Pseudocolpi as hs as grain x 2 » wide, colpori displaying equatorial constriction; amb circular; gr ains subprolate to prolate, 16.5 - 18.5x 11.5- 14.0 PAN, Croat 13943, MO; plate 77:865. 

serrulata (DC.) Naud. 
Heterocolpate; exine tectate, 2 p thick, sexine tugulate; pseudocolpi as long as grain x 2 p wide, PAD 9 res lalongate 3.0 x .0 p: amb hexalobate; grains oblat ee to to spheroidal, 22.5 - 25.0 x 2. 28 of as PAN, Clewell & Tyson 3220, KE 18224, MO; plate 77 

Miconia shattuckii Stan 
Lae exine jettona: 1.5 pt thick, sexine rugulate: Pseudocolpi inconspicuous, colpori displaying equatorial 

ph 
nstriction. PAD 8 n: pores te 3x 6 pw: amb hexalobate: opengl WEE. Mick cena She grains subprojate, 16.5 - 19.5x 185-165 

myrtilloides (SW.) Poir. subsp. parvifolia Benth (Morley) 

rei so cake sie. 2 4 i orgs ] eet Pseudocolpi as long as grain x 2 h wide, colpori ee seigte acne . elx amb é BCI, Croat 6230, KE 18226, MO; plate Ham® circular: grains oblate-spheroidal, 29.5 - 33.5 x 34.5 - 37. 
saea quinquenervia (P, Mill.) Cogn. in A. DC, 

poeresowbrs exine ipecier | p thick, sexine psilate, co olpori long, nar Ow 8 
amb hexagonal: grains prolate sehero rid 158-165%135- orate Pseudocolpi inconspicuous; pores lalongate, 6 x 8 p. 
BCI, Croat 10764, KE 18228, MO: Plate 77 

ete kaea cupheoides (Benth. ) Cogn. bei 
Heterocoipate, poche tse rece. _e semitec 1 p thick, sexine Striate; eer 16 x 1 p, colpi displaying equatorial ” womb cer grains subprolate, 2] - - 23x 15- PAN, Blum & Dover sia MO. pie? 

Tibouchina longifolia (Vahi.) Baill. 
Heterocolpate; exine tect rieregge i benon mee siti Tp ap bp pinged e psilate; esarpeansy as long as grain x 1.5 4 wide, colpori displaying pomp 
sate 4611, Mo, eae 

Pheroidal to spheroidal, 15.5 - 16.5 x 14.0 - 16.5 

Topobea praecax G 
Heterocolpate: e exine 2 p thick, sexine rugulate; Pseudocolpi 18 x ] Ht. Colpori disn} G eit ei Rely wlongate 4 

nd Prola 1c, oe ] MI RMIBINC TON, POs PAN, Croat 5372, MO: plate 77:872. 22.5 - 25.5% 17.5 - 200 p. 
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MELIACBAE 

Mona pent sopalar, radiosymmetric; tectate and semitectate; tricolporate, stephanocolporate (4 - 6 colporate), frequently 4- 
col i 1.5 - thick; sexine psilate, granulate, reticulate; colpi long, sharp, narrow: pores usually transversely 
eligtical: grains oblate to prolate, 26.0 - 45.5 x 22.0 - 51.5 pw. (3 genera, 7 species; additional reference: 49). 

Key to genera and species: 

la, wea 
. Ps ilate, pores circular Guarea grandifolia 

2b. Granulate, pores transversely ovoid < 7 Trichilia pleeana 
2c. Reticulate, pores Palak ict ovoid > 7 p Trichilia c 

lb. eS 
-colporate 

“Aa, Spheroidal, > 45 Guarea glabra 
4b. Ob Gbiche sonora = <45p 

Sa. Exine <2 p thick, colpi < 15 p long | Guarea grandifolia 
Sb. Exine > 2 p thick, colpi > 15 p long, pores transversely | rela odorata 

4c. Subprolate 
6a. exine < 2 p thick Trichilia hirta 
6b. pio a 2 pt thick Trichilia pallida 

3b. 5 - 6 colpo Cedrela odorata 

Cedrela odora 
Siephanocolporce (4 - 6 colporate); exine tectate, 2 thick, sexine psilate; colpi 20 x 2 p, costa colpi 4 p, PAD 14 - 16 p; pores 
lalongate, 2 x 8 p; amb circular; grains oblate-spheroidal to spheroidal, 34 - 41 x 37 - 45 p. 

,Mo voucher, KE 18423, MO; plate 77:873. 

Guarea grandifolia DC. 
Tricolporate colporate); exine tectate, 1.5 p thick, sexine aa colpi 8 x 3 yp; pores circular, 5 p 
diameter, costa pori 4 L. annuus ‘ I: ami epson 2 grains oblate-spheroidal, 33 - 43 x 34 - 
PAN, Croat 11300, MO; plate 77 

uarea glabra 
Slechoroccipores (4- colporate); exine ft recite, 2u thick, sexine Leip: colpi 10.0 x 2.5 p, annulate; pores lalongate, 2 x 8 p, 

annulus 0.5 44.0-51.5x 44.0-51.5 
PAN, Blum oe Tyson 2335, KE 18424, MO; plate 77:875. 

Trichilia hirta 
Stephanocoiporate (t (4- rcolporate): exine tectate, 1.5 H ager lueeleal Losing colpi 27 x 2 p, costa colpi 3.5 p, PAD 16 pw pores 

lalongate 3 x 1 nb circular; - 38 

BCI, Croat 15099, KE 18426, MO; plate 77:876. 

Trichilia pallida Sw 
Stephanocolporate (A- colporate); exine tectate, 2.0 - 2.5 p thick, sexine psilate; colpi 23 x 1 p, PAD 14 p: pores lalongate 4 x 8 p, 

interporium 11 p; amb ie oly subprolate 37 - 43 x 30 - 36 p. 

BCI, Croat 14847, MO; plate 

Trichilia pleeana (A. Juss.) C. DC. hin 
Tricolporate; exine ica 1.5 - 2.0 p thick, sexine granulate; colpi 20 x 2 u, PAD 11 p:; pores lalongate | x 7 , costa pori 3 uw; amb 

Circular; grains subprolate, 26 - 29 x 22 - 25 p. 
PAN, Croat 5153, MO; plate 77:879. 

richilia cipo (Adr. Juss.) C. DC in Mart. 
babel rig semitectate, be yu thick, sexine reticulate, esprit brochi < 1 p wide; colpi 28 x 1 p, costa colpi 2.5 p; 

pores lalongat g g __ 
BR, KE 18425, MO: nh 77: 877. 

MENISPERMACBAE 

heterobrochate to homobrochate, simplicolumeliate, columeliae hay aye isodiametric, appearing as la 

sexine baculate, reticulate, rnc 
Monad; isopolar- eis tobi intectate and semitectate; tricolpate; exine 1.0 - 1.5 p; sexi i Sage 

7 p. (4 genera, 7 species; additional reference: 94) 
occasionally eee syncol tt e: amb circular; grains spheroidal 14 - 

Key to genera and species: 

la, ap dgesionai reticulate 
2a. Exine < 1.5 p thick, oon iaia 

a: paella Bn 8 Gh NRO sen pores adssetarnacnems vonage nnanenvonanciiens epemenmentesecereenanetenn noose 

BO, Brochus < 1 pl WIE... ssscesccnssssssersvessensssnsnssennstessnnsssnnsearsnsectannerannnnrcerneeqecnsrssete 
2b. Exine > 1.5 p thick, aes 16p 

Odontocarya tamnoides 
Abuta racemosa 

. Abuta panamensis 

.. Chondrodendron tomentosum 

. Odontocarya truncata 

Ib. Intectate, baculate 
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Cissampelos pare a 
rr ere ral 3 Payne 18 p Cissampelos adi 

Abuta (Standi.) Kruk. & Barneby 
Ticolpate: exine s semitectate, I. Sp thick. sexine brreiy homobrochate, muri simplibaculate, bacula 1 yp, lumina < 1 p wide, 

- 17. i 

PAN, Gentry 6228, PMA; plate 78:880. 

Abuta racemosa (Thunb.) Tr. & ee 
Exine ees | y Ook aa ticulate, h brochat ri simpli late, lumina < 1 » wide, colpi inconspicuous, PAD 
10 p; amb circular; grains poral 14-16. 
BCI, Foster 2318, PMA; plate 78:881. 

Chondrode ‘osum R. & P, 
Exine je aca. rr Sp thick. sexine reti t hat ri simplit late, lumina < 1 p wide; colpi 16 x 2.5 p, PAD 4 p:; 
amb eae oN ged gre a nb 16- 19x 14- ae 
BCI, Foster 1388, PMA; plate 

Cissampelos pareira L. 
Exine intectate, 1 p thick, sexine bacula i ); colpi as long as grain x 2 » wide, resembling syncolpate type: 
amb circular; grains protte sored thas ‘19x 18 - aerish 
BCI, Croat 6393, MO; plate 78: 

t=) - SIV 

Cissampelos tropaeolifolia DC. 
Exine intectate, 1.5 p thick, , sexine baculate (appearing etiae bacula < 1 p high, bacula isodiametrical; colpi poorly fined, narrow 10- 12x 1 p, P. 1, 16-18 p. 
BCI, Croat 9265, MO; plate 78:884 

ocarya tamnoides (DC.) Miers. var.canescens (Miers.) Barne 
Exine tectate, | p thick, sexine reticulate, heterobrochate, brochi ! - 2 an ere ‘aed oe < 1 phigh: colpi as long as grain x <1] p, PAD 4 p oidal, 13 - 4p 
BCI, Croat 5640, MO: p plate 78:885, 

Odontocarya truncata Stand 
Exine semitectate, 1.5- 2.0 thick, sexine reticulate, homobrochate; lumina 2 Bh wide; colpi 14 x 1 yw; amb circular: grains prolate- oidal, 17 - 18x 17- 18 p. 
BCI, Foster 1417, PMA; plate 78:886. 

MENVYANTHACEAE 

d; isopolar-radiosymmetric; semitectate, sip Abaca (3-colpate); exine 2 - 3 y thick, sexine verrucate: amb semi- wena grains suboblate, 40 - 45 x 50 - 52 pw. (1 gen ] species). 

Nymphoides indica (L.) O. Kuntze 
3 - 4 colpate (parasyncolpate); exine 2 - 3 ht thick; sexine verrucate to colpi 5p or eles margo present, small triangle formed by union of colpi 40 - 45x 
JAM, thar 11642, KE 18092, MO; plate 78:887, 

granulate, ys oaabanes verrucae conspicuous 2 - 3 p high; 
i at apices, PAD 13 yu; amb semi-angular; grains suboblate, 

MONIMIACEAR 

¢ an so = Basicies te tectate; inaperturate; exine 1.0 - 1.5 p thick; sexi brate; amb circular; grains spheroidal, 9.5 - 22 4 

Key to genera and species: 

la. Exine ca. 1.5 p thick, scabrae uniform, Sigpde a ct ee re a Ib. Exine ca. 1.0 p thick, scabrae thick and tito. oUcTe Wea si sieccederavers Siparuna guianensis Hssh Sed esaavast vat ne inbnesnaLediee sidbebonsdhcces Siparuna pauciflora 
Siparuna guianensis Aubl. 
Exine ca. 1.5 p thick, caleanemeiee scabrae | u wide, abi indant: amb cj 
PAN, Croat 14594, MO; plate 78 lar; grains spheroidal, dimorphic, 16 - 23 p. 9.5 - 13.5 

Siparuna pauciflora (Beurl.) A. DC. in DC. 
Exine ca. 1 y thick, sexine scabrat ©, scabrae < 1 p wide, poorly aii tat , ee PAN, Tyson & Blum 3678, MO: plate 78 8:889. reas ; g pheroidal, 16-22 p. 

MORACEAR 

a re levee! hvharop i rep bbesehitemy = tectate; usually diporate and triporate, rarely 4-5 porate; exine 1. 
grains usually oblate, occasionally prolate 6 - 22 B. Species pobhaerd a # diameter; amb variable, usually ellipsoid to cireuiot 10, 94, 134). 10 distinguish. (14 genera, 32 species; additional references: 
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Key to genera and species: 

la. Diporate (see also key to the Ficus, below) 
2a. Psilate 

3a. Exine 1.5 - 2.0 p thick, pores ca. 3 p in diameter 
. Exine < 1p a pores < 2.5 pin diameter 

t, inconspicuous, scabrate 

Artocarpus altilis 
Ficus spp. (see below) 

- 14 p, pores 2.5 - 3.0 p in diameter 

5b. 6.5- 12.0 p, pores 2 p in diameter 

4b. ria eroidal 

1.5 pind 

Cecropia insig 
Cecropia pes C. obtusifolia 

ede normal bisveg ble hoseaani . Brosimum alicastrum 
b. Pore is 5 | pin diameter, drop type, AMD CIPCUIAM.........ccsssseereeeeetserseereneees Trophis racemosa 

2c. Scuptuing present, conspicuous to viet Dt pes 
a. Long axis < 10 

. Subprolate to prolate, pores Circular, CA. 2 b GIAMETET.......sereserereseerererees Cecropia longipes 

8b. Oblate-spheroidal, pores circular, ca. 1 » diameter Coussapoa magnifolia* 

7b. Long axis > 10 
9a. Amb angular Maquira costaricana 
9b. Amb elliptical Sorocea affinis 

9c. Amb circu 
10a. E < 1 p thick Pourouma guianensis* 

10b. Exine > 1 p thick 
lla. Long axis 16.0 - 18.5 p, oblate-spheroidal 
11b. Long axis 14 - 16 p, suboblate 

Olm 
Perebea xanthochyma 

lb. Triporate 
12a. Psilate 

13a. Amb circular 
13b. Amb elliptical 

Castilla elastica 
Ficus spp. (see below) 

Maquira costaricana 

146. Amb circular 
15a. Long axis 14- 16p Perebea xanthochyma 

15b beri eee 16.0 - 
6a. Oblate-spheroidal, exine ca. 1.5 p th Olmedia aspera 

16b. rege nel va chacke oko: exine e O- 1.5 p thick Poulsenia armata 
Maquira costaricana 

lc. Stephanoporate (4-5 p 
Dorstenia contrajerva 

ld. Periporate a0 ponies 

Key to the Ficus:: Diporate, rarely triporate 

la. Long axis > 15 p 
2a. Index arene 0.64 - 0.74 
2b. Index formae 0,45 - 0.63 

3a. Pores circular, > 1.5 p diameter 
3b. Pores circular, < 1.5 p diameter 

Ib. Long axis < 1 
saeseeeneenneeee 4a. Index sete 0.67 - 0.92 

4b. Index formae 0.48 - 0.67 
5a. Pores > 1.5 p in diameter ssp becasue awbic wane de GW Ow UN COMO nee REE NeS es Jett de See eeETe SSOP 

5b. Pores < 1.5 pin diameter 

Artocarpus altilis (Park. : Fosb. KI -~t ih, 

F. citrifolia 

F. nymphaeaefolia & F. paraensis 
F. obtusifolia, F. popenoei, 
F. trigonata 

.. F. insipida, F- . maxima, 
F. retusa, F. yoponensis 

. bullenei &F. een 
costaricana, F. dugandii, 

F perforata, F. pertusa 

oidal, 17 - 20x 19-22 p. 
Diporate; exine 1.5 - 2.0 p thick, sexine psil 
BCI, Schmaizel 937, MO; en 78:890. 

Brosimum alicastrum 

spheroidal, 13 - 14 x 14 - 
VEN, Bretheler 3972 (p), PAN, Kennedy & Dressler 29 

Castilla elastica Cerv 
Triporate; exine < 1 p thic 
PAN, Allen 276, MO; plate 

Cecropia insignis Liebm 
Diporate; bee 1 p thick, ‘sexine sca 

14x9-11 

BCI, Spun: no voucher, BCI; plate 78:893. 

Cecropia longipes Pitt. 

bsp. boliviensis (Pitt.) C. Berg. 

Diporate; exine 1 p thick, i psilate, slightly scabrate; pores 1.0 

22, MO; plate 78:891. 

eerie 

i 

- 1.5 p diameter; amb elliptical; grains subprolate to oblate- 

k, sexine psilate; pores 2 » diameter: amb circular; grains suboblate, 10.0 - 11.5x 13.0-14.5p. 

78:892. 

brate; pores 2.5 - 3.0 p diameter, labrum type; amb elliptical; grains subprolate to prolate, 13 - 

to prolate. 9.0 - 10.5x 6.5-8.0p. 
yee © 

porate; exine 1 p thick, sexine g 
BCI, Schmaizel 617, MO; plate 78:894. 
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Cecropia obtusifolia Bertol : = aaa rite: 
Diporate; exine < 1 p, sexine psilate to granulate; pores | p ; ae] p 7-8x5.0-6.5p. 

plate. BCI, Croat 7127, MO; no 

Cecropia ata L. 
diporate; fouls ca. 0.5 p thick , sexi brat 2 p diameter lly labrum type; amb circular; grains subprolate, 10 - 11 x 
6.5-8.0 
PAN, Schmaizel 516, MO; plate 78:895 

Coussapoa magnifolia Trec. (Coussapoa wapertfolia (recul.) er magnifolia Creud. dAkkormans . Me erg) 
Diporate; exine ca. 0.5 p, sexine — pores | » diameter; am| g -9.0x80-9.5 p. 
PAN, Schmaizel 367, MO; plate 78:896. 

Dorstenia contrajerva 
Periporate (20 pores); eine 2 Aa thick, . sexine oe mies ] i 2.0 p diameter on the top of an aspis (shield-shaped); amb 

p 17 - 19x 18.0- 
BCI, Foster 2791, MO; plate 78:897, 

M. Johnston 
Diporate; aaa ca. 0.7 p thick ine psilate; 2 » diameter, vestibulum 3 p wide; amb elliptical; ind. formae 0.50 - 0.62, grains 

eo, 7- mica a 14.5 p. 
no vo sche BCI; plate 78:898, 

Ficus citrifolia M 
Diporat e and bse exine ca. 0,7 Hw thick, sexine I ilat p 90.95 H fell +, ; i llip + i a4 gular, ind. formae 0.65 - 
0.74, grains oblate, 11.0 - 13.5x se 18.5 pw 
BCI, Schmatzel 1303, MO; plate 78:899. 

Ficus colubrinae Stand. 
Diporate and triporate; se ben 0.5 p thick, sexine psilate; pores 1.5-2.0udi ter: b ellipti d angular, ind. formae 0.48 - 
0.68, grains oblate, 6.0 - 7.5 x 0.5 - 13.0 p. 
BCI, A. Herre, no vouch Belieone 78;900. 

costaricana (Liebm.) M 
Diporate: exine ca. 0.5 p = Bo ae psilate; pores | » diameter: amb elliptical, index formae 0.52 - 0.70: grains oblate, 6.5 - 7.5 x 
BCI, A. Herre, no voucher, BCI; plate 78:901. 

Ficus dugandii 
— exine an " 5 p thick, sexine psilate; pores 1.0 - 1.5 # diameter ; amb elliptical, ind. formae 0.50 - 0. 63; grains oblate, 7 - 8 x i. 
BCI, A. Herre, no voucher, BCI: plate 78:902. 

Ficus insipida Willd. 
Diporate and triporate; exine ca. 0.7 - 1.0 H thick, sexine psilate; pores Lb- i ; ic, j - 4 
grains suboblate, 8- 10x 105-135 po 2.0 1 diameter; amb elliptic, ind. formae 0.67 - 0.88; 
BCI, Schmaizel 804, MO; plate 78:903. 

Ficus maxima P. Mill 
Diporate and triporate; exine 1.0 pu thick, sexine psilate: pores 1.5 u di , inti : ’ ; subobiate to oblate-spheroidal, 9- 12x 130-14 rem p # diameter; amb elliptical, index formae 0.64 - 0.92: grains 
BCI, A. Herre, no voucher, BCI; plate 78:904, 

Ficus nymphaeaefolia P. Mill. 
Diporate; exine ca. 0.6 p thick, sexine psilat 20 tb clerreter: cick chi e. 175 p iia f k nd * aM\ elliptical, ind. formae 0.49 - 0.63; grains oblate, 8.0 - 9.5 x 

|, A. Herre, no voucher, BCI; plate 78:905. 

Ficus obtusifolia HBK 
Diporate; bg ca. 0.6 - 0.8 p thick, se 5 aa 160-195 # xine psilate; pores 1.0- 1.5 p diameter; amb elliptical, index formae 0.46 - 0. 63; grains oblate, BCI, ae 975, MO; plate 78:906. 

Ficus paraensis (Miq.) M 
Diporate; exine ca. 0.5 thick, sexine psilate: : H : oe ; 
. pela Mm Psiiate: pores 1.5 - 2.0 1 diameter: amb elliptical, index formae 0.44 - 0.67; grains peroblate BCI, A. Herre. no voucher, BCI; plate 78:907. 

Ficus perfo “tis 
Diporate. triporate; exine ca. 0.5 
oblate, 6.5 - 80x 10-13 p 
BCI, A. Herre, no voucher, BCI: plate 78:908. 

thick, sexi j : ; HB xine psilate; pores 1.0 - 1.5 # diameter; amb elliptical, ind. formae 0.58 - 0.73; grains 

chmatel 1180, MO; plate 78:909, 
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Ficus popenoei Sta 
Diporate, aeoe exine ca. 0.3 p thick, sexine psilate; pores 1.5 » diameter; amb elliptical, index formae 0.47 - 0.66: grains 
oblate, 9- 11x 16-20 p. 
BCI, A. Herre, no voucher, BCI; plate 78:910. 

al. 
binonte-é exine ca. 0.8 p thick, sexine psilate; pores 1.0 - 1.5 y diameter; amb elliptical, index f 0.85 - 0.96; grains oblate, 11 - 
12x 12-13 pw 
IN, Govindarajalus, PCM 6696, 19698 (E), HIFP; no plate. 

Diporate, triporate; exine ca. 0.5 p thick, sexine psilate; pores 1.0- 1.2 diameter; amb elliptic to apiculate, ind. formae 0.48 - 0.63; 
| Pea ieaiit 7.5-9.5x 15-17 p 
‘AN, Schmaizel 1191, MO; icine 78:911. 

us yoponen Vv. 
ae sro ca. 0.4 - 0.5 p thick, tie ote pores 2 » diameter, drop type; amb elliptical, index formae 0.73 - 0.92; grains 
suboblate to oblate-spheroidal, 7.5 - 11 x 13 p 
BCI, A. Herre, no voucher, BCI; plate 78: a 

Maquira costaricana = VES Cc. i 
pi cone exine 1.0 p te; | 2.0 p diameter, interporium 11 yp; amb angular; grains suboblate, 10 - 11 x 13.0 

pL. 
ay Croat 9786, MO; plate 78:913. 

media asperaR. & P. (Trophis caucana (C. C. Ber 
Diora, agencies exine 1.5 p thick, sexine granulate; pores 2 1 diameter, drop type; amb circular; grains oblate-spheroidal, 14.0 
- 16.5x1 
BCI, Schrratiel 114, MO; plate 78:914. 

Perebea xanthochyma Karst. Leap f JOH diss 
Diporate, triporate; exine 1.5 p thick, sexine granulate; pores 1.5-2.0p.d t :9 10.0-12.5x 14-16 p. 
PAN, Lao et al. 24, MO; plate 78:915. 

Poulsenia armata (Miq.) Sta 
Triporate; exine 1.0-1.5p ee sexine granulate; pores 2.0 » diameter; amb circular; grains suboblate to oblate-spheroidal, 13 - 
16x 16.0- 18.5 ph 
BCI, Croat 5897, MO; plate 78:916. 

Pourouma guianensis Aubl. (P. bicolor C. Mart “e 
Diporate; exine tectate, 1 p thick at equator, 0. 7 at poles, sexine psilate, uniformly granulate; pores circular, 1.2 1 diame 
amb ne ris axis indefinite; grains sitet deo to subprolate, 12 - 14x 9- 13 4, or grains oblate to ile dase 
9-13x11- 
BCI, Godt orn MO; plate 78:917. 

Sorocea affinis Hemsl. eile ke ; ne Diporate; exine 1 p thick, sexine granulate; pores 1.0 - 1.5 » diamet p g 9.5- 10.5x 12.0- 13.5 p. 
BCI, Schmaizel 675, MO; plate 78:918. 

ophis racemosa (L.) Urban 
Oper exine 1 p thick, sexine scabrate; pores 2.5 p diameter, drop type; amb circular; grains oblate-spheroidal, 14 - 16 x 16.0 - 
17. 
BCI, Feuer 988, MO; plate 78:919. 

MYRISTICACBAE 

rturate; exine 2.0 - 2.5 p thick, variable at pecans isopolar, bilateral: tectate and semitectate; monocolpate, appearing inape 

uator and ie es, sexine reticulate or scabrate; pid long, sharp, narrow, edges indistinct; amb indistinct; grains prolate to 

subprokte. 22 - 36x 15- 29 p. (1 genus, 2 species; additional references; 92, 196, 6). 

Key to genera and species: 

Virola sebifera 
Virola surinamensis 

la. Scabrate, prolate, < 27 p 
lb. Reticulate, subprolate, > 27 iu 

irol bife ubI. ee ee : 
venoec ate er exine tectate, - 2.5 p thick at poles, 1.5 - 2.0 p thick at equator, sexine ssiateiiaiiias taba ieaeaiiaciamaldie 
HL: grains prolate, 22 - 27 x 15 - 
PAN, Nee 11025, PMA; plate non 

Vi Ward. j ; acl Mist ata ineveets ctate, 2 p thick: sexine reticulate, homobrochate, muri < 1 4 wide. simplibaculate, bacula 1.5 x 0.5 4 

2 lumina 1 p wide; grains subprolate, 33 - 36 x 27 - 
BCI, Croat 8417, MO; plate 78:921. 
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MYRSINA Nes AS 

Monad: isopolar-radiosymmetric; tectate and semitectate; tricolporate, occasionally displaying 4 apertures; sexine ee 
rarely psilate; exine 1.0 - 2.5 p thick; sexine psilate to scabrate, strongly columellate, us oie homobrochate, brochi < 1 p wi 

colpi sta x 1 - 2p, displaying equatorial constriction, PAD 4 - 8 p; pores lalongate 1 - 3x 8 - 10 4; amb circular to sartttncaice: 
grains oblate-spheroidal to subprolate 16 - 27 x 15 - 27 p. (3 genera, 5 species; additional sen 161). 

Key to genera and species: 

la. Psilate to granulate Ardisia pellucida 
lb. Reticulate 

2a, 4-colporate, pasccoiguiaii orientation ‘crossed! Ardisia fendleri 
2b. Bia asianciy aperture orientation line 

3a. Polar axis > 22 
- Exine ] Sp. Ipi | g go, constriction at forming DIAC. ...---0esssees Parathesis microcalyx 

hicl it, equatorial g g Stylogyne standleyi 
3b, pas axis < 22 » 

Sa. Exine 1- 2.5 p thick, oe hey lumina having | inner railed oe eacelasaes Ardisia fendleri 
Sb. Exine 1 p thick, PAD 4 - g Ardisia bartlettii 

Ardisia bartlettii Lund. 
Tricolporate; exine semitectate,] p thick, sexine reticulate, homobrochate, brochi <1 Be colpi as see as grain > Xx 2 ha myc i 
equatorial constriction, PAD 4 - § 4; pores lalongate 2 x 8 p; amb circular t subobla 
Loe he X17-26p 

N, Dressler & t Wiliarns 3967, KE 18096, MO; plate 79:922. 

vy LJ 

Ardisia fendleri Lu 
haves pa aly exine semitectate, 1.0 - 2.5 p thick, sexine reticulate, homobrochate, brochi 0.5 LL. lumina displaying 
ner sexinic real colpi 14 x 1 », PAD 7 p:; pores lalongate 1.5 - 2.0 x 8 p; amb circular; grains spheroidal to prolate-spheroidal, 
ie 17x 18-17 
BCI, Croat 5560. MO: plate 79:923, 

ia pellucida Oerst. 
inbreteh exine fectate. . |. 5 ad thick, sexine > psilate, , columellate; colpi 10- 15x 1 p, displaying equatorial constriction; pores 
lalongate 2 - 3 x 8 - te, 23 - 24x 23-27 p. 
BCI, D'Arcy 3906, KE 18203, MO: plate 79-924. 

Parathesis microcalyx Donn. Sm 
a oe exine semitectate, 1. 5 ht thick, sexine reticulate, ee oe lumina < 1 - 2 p wide; colpi 20 x 2 p, costa colpi 2p, 
PAD 4 p: pores 1.0- 1.5x8 ww amb p spheroidal, 22 - 26 x 18- 26y 
BCI, Croat 9576, KE 18204, MO; plate 79:925. 

Stylogyne standleyi L 
Tricolporate; exine somfectote 2 » thick, sexine reticulate, heterobrochate, lumina < 1 - 3 ph wide, displaying single columella; ben = ec as grain x 2 4, Margo | p, PAD 8 y: pores lalongate 2x 7-8 B: amb circular; grains subprolate to prolate-spheroidal, 23 

BCI, Knight 653, KE 18205, MO; plate 79:926, 

MYRTACEAE 

Monad; isopolar-radiosymmetric; tectate: tricol 
exine 05 - 2.3 p thick, sexine scabrate to granulat 
pores indistinct, lalongate or circular, size variable ses angular or semi (6 genera, 15 species; additional reference: 58), ets ah 

shah 4- Prinatgheott lig een and parasyncolporate; enact scabrate; 
Colpi sharp, n Dene uniting at ope » formin ~ xin Il triangles; 

x 16-29 p. 

Key to genera and species: 

la. Tricolporate 
2a. 

ssbertpenonetansstns sl baasrastccs othe tacton sti wvvhapeingcersatidataiosioibcde sticceadce oe, Psidium anglohondurensis pa VON lpsae a gave i ite erecting en ee Calycolpus warszewiczianus 
4a. Pores circular 

Sa. Vestibulum present................... a Vestouen pr pe ae ne econ penliahaatspeteoret tase toeeed dias Aulomyrcia zetekiana 
6a. Pores 3 - 4 p in et ech ae anasto p se i sl sv hess eeentvnacavacevaare dds ada bbndaensetoniodeey cobesescsce, Eugenia nesiotica , E. oerstedeana 

7a. P. i) eee Ue St ye te eas EO a CoM ape nearoner esos ere Eugenia principium SrA <cRPAGASsiea bo vurs toslivevubevaibncséekaviaazvavesieis oes Eugenia coloradensis, 
40, Pores lalongate <— estibulum present, pores j rine ieaty poi he catehirec ‘vttentetearcntnssettnntnenetete Myrcia fosteri, M. gatunensis Th. Sermons ee ee sare smear iucta uu, © Psidium guajava 

9a. Pores circular to 
. Pores circular, 2 " diameter. 

10. Pores lolongate, 4 x 3 p 
sro ertasstrarahrcmarl citlemsesaslu beniclyaale gi Cds di 04" 5 Eugenia venezuelensis 

Eugenia galalonensis 

TASS SAR SSSN KWes ee OS ESNOR Sendak h oie ec aoyy cat PEStRPRECR OR deeirieet een suds. eheenees 
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pk pi 1-3x3-6p Myrcia fosteri 
ton isoasicnhts Si 

la. Pores lalon pan Ox70p Syzygium jambos 
11b. Pores circular, 1.0- 1.5 u diameter 

12a. Exine 1.0 - 1.5 p thick Eugenia principium 

12b. Exine > 1.5 p thick Eugenia uniflora 

1d. Stephanocolporate (4-colporate) 
13a. Pores lalongate,2x7p,PAD8- 10 p Psidium guajava, 

P. friedrichsthalianum 

13b. Pores circular, 4 p diameter, PAD < 8 p Aulomyrcia zetekiana 

ulomyrcia zetekiana (Standl.) Amshoff 
Ticolporate, 4-colporate; exine i. 5 dhe thick, sexine scabrate to granular; margo | p wide, PAD 6 - 7 y: pores circular, 4 » diameter; 

9x 22-23 yp. to subo! 

BCI, R. Foster, no voucher, BCI; plate 5 79: 927. 

Calycolpus us Berg. 
Tiicolporate; exin exine on — - 10 Op thick, i brate to AD 5 u:; pores lalongate to circular, 2.5 - 6 » diameter, annulus | 

to suboblate, 13- 17x 18- et + 

BCI, Schmaizel 206, MO; plate 79:928. 

ia coloradensis Stand. 
Ticobporate, exine 1 p thick, sexine slightly : scabrate; iaog - sth as grain x 1p, PAD 7 p; pores circular, 2.5 p 

ib semi grains ob 12- 14x 
BCI, Croat 15103, KE 16801, _MO: “plate 79.929. 

Euge .) Klug & Urba 
ee exine < ry n | thick, . sexine grenuate: colpt very narrow, as long as grain, joined at apices; pores lolongate to 

circular, 4 x blate, 8 - 11-17 p. i: 

CUBA, Ekman 18173, NY; plate 79: 930. 

Eugenia nesiotica Standl. 
Tricolporate; exine 1.0 - 1.3 p thick, sexine scabrate; PAD 8 - 12 p:; pores circular, 4 » diameter; amb semi-angular; grains 

suboblate, 14- 15x 19-23 
BCI, Zetek 3835, KE 18230, MO: plate 79:93]. 

Eugenia oerstedeana Ber ; , ; ech a a 
Tricolporate; exine 1 p thick, sexine scabrate; pores circular 4 p diameter; amb semi-angular: g 11- 14x 18-20 p. 

PAN, Tyson & Blum 3898, KE 18231, MO; plate 79:934. 

Eugenia principium McVaugh 
Tricolporate, eg oe Bei exine 1 p thick, sexine 

grains suboblate, 17 x 18 - 
PAN, Duke 8130, KE 18232, MO: plate 79:9385. 

scabrate; PAD 10 p: pores circular, 1 1 diameter; amb semi-angular; 

ugenia uniflora L. 
Parasyncolporate; exine | p a nexine 0.5 - 1. p thick, sexine scabrate; colpi as long as grain x 1 » wide, PAD 6 - 7 p: pores 

circular, 1.5 p diameter; amb -angular; grains oblate, 20 - 2 

HON, Molino 31625, PMA; cale 59. 9.932. 

ia venezuelensis Berg. 
= ens syncolporate; exine | p thick, sexine scabrate; PAD 7 p:; pores circul 

peroblate, 11 - 13x 19-26 
PAN, Seibert 406, KE 18233, MO; plate 79:933. 

lar 2 p diameter; amb angular; grains oblate to 

Myrcia fosteri Croat : 
poraieasrcie, syncolporate; exine 1.5 p thick, sexine scabrate; PAD 4.5 p: pores 2.5 - 3 x 6.5 p. vestibulum 6 x 1.5 p: amb subangular; 

grains suboblate to oblate, 10- 16x 19-21 p 
PAN, Croat 15238, KE 18234, MO; plate 79:936. 

Myrcia gatunensis Standl. 
pies exine 1.5 p er sexine sca 
Paola Nae 

BCI, Knight 561, KE 18235, ey cole 79:937,. 

brate to granular; PAD 10 p; pores lalongate, 1 x 5 p, vestibulum present; amb angular; 

Psidium anglohondurensis(Lund.) McVaugh. 

‘ilcelencier exine 0.5 4 thick, sexine psilate; colpi as long as grain x 

oblate, 8.0-9.5x 12-13 
PAN, LAO 194, MO; plate 5 79. 938. 

2 p. PAD 3 p; pores inconspicuous; amb angular, grains 

Psidium friedrichsthalianum (Berg.) Niedenzu ; 
rent 4-colporate; exine 1 p thick, sexine ac waaae colpi 14x 2p, PAD 10 - 13 p: pores slightly lalongate to circular, 3x 4p: 

amb semi- a OEE OE or 17 - 18x 21.5 - 23. 

CR, CR 100247; plate 79: 
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Psidium guajava L. 
beri nmi 4-colporate; exine 1.5 - 2.0 p thick, sexine scabrate; PAD 10 p; pores lalongate 2.5 x 7.0 p; amb semi-angular; grains 
suboblate to oblate, 12- 16x 24-31 
PAN, Hunter area 710, KE 18236, MO: plate 79:940, 

Syzygium jambos (L.) Alst 
Parasyncolporate; exine 1 2 - 2 3 H thick, . sexine scabrate; colpi joined at fein seid — a 2 » wide, costa colpi 3 p, 
PAD 3.5 p; pores lalongate 1.5 x g ,12- 16x24 
BCI, Croat 7413, KE 18237, MO; plate 79:94). 

NYCTAGINACEAE 

Monad; lsopolor: nies ner tectate; bs secon 4-5 colpate; exine 2 - 3 p thick, sexine microechinate to reticulate; endo- 
sexine strong wide, PAD 12 - 15 4 amb circular; grains subprolate to suboblate 29 - 
42 x 25 - 38 . (3 genera, 3 sp ie: 86, 116, 145, 1 

Key to genera and species: 

la. Tricolpate 
2a. Ec 
_ Exine 2.5 - 3.0 p thick, long axis > 40 p Guapira capa 
3b. Exine 2 p thick, long axis < 40 » i 

eticulate Neea amplifolia 
Ib. Sai en (4 - 5 colpate) Guapira standleyana 

tandleyana 

columel colpl 26 x2.5 p. PAD 12 4 20m when 4c 
BCI, Croat avles MO; plate 79: 

eea amplifolia J. D. Sm. 
Tieopate: © exine : itect 

Wieoipate, “stophanocopte (4- 5 colpate); exine fechate. 28 3. .0 Aad thick, sexine echinate, echini 0.6 » high, endosexine 
-colpate, lpate); amb circular; grai bprolate, 39 - 42 x 30 

aN 2 0 - - 25 u thick, sexine reticulate, homobrochate, muri simplibaculate, lumina 1 pw: colpi 22x 3p, PAD 1 @, 29 - 35 x 25 - 38 p. 
PAN, Croat 12182, MO; plate 79:943. 

Pisonia aculeata L. 
Tricolpate; exine tectate, 2 p thick, sexine echinate, echini < 0.3 » high, endosexine columellate; colpi 20 x 1 - 5 ph, PAD 12 p; amo 

HB. circular; grains subprolate, a 40 x 25-31 
BCI, Croat 5374, MO; plate 79: 

NYMPHAEACEAE 

ssi a apolar, asymmetric; tectate; inaperturate e form; exine 1.5 - 2.0 p thick; psilate; colpi (if present) tinct; amb » QFAINS spNneroiaal perprolate variable: grains 29 - 52 x 16 - 38 , susceptible to damage by acetolysis. ( lg genus, 2 species ). 

Key to species: 

la. Psilate, variable in form, sbrerniy 2 p thick 
Ib. Scabrate, exine 1.5 p t 

Nymphaea ampla (Salisb.) DC. 

PAN, Schmatzl 1033, MO: plate 79:945, 

wvsnanashissashsentvesndestnsvevunieeitenl Moevaiteem eee ee Nymphaea ampla snsiseutensbensngewohabshietuteieks ual invashsiael Udsbe Ti Amene HON ick Nymphaea blanda 

to suboblate, dimorphic, 47 - 52 x 16 - 20 p; 29-31 x 34-37 p. 

Nymphaea blanda G. Meyer 
Exine 1.5 p thick, sexine te. appearing Ipat i heroidal, 33 
BCI, Croat 12232, MO: plate 79:946. TNC ee em 

OCHNACEAE 
Monad; isopolar; radiosymmetric: tectate: tricolporate; psilat: 
piesa vest acdc ea en sage colpi obitrnaiy anid bo aan pores pesos, amb Cae ah 

Key to genera species: 

la. Oblate-spheroidal, > 15 yw; amb 
Tb. aie SNe < 15 ws amb pi 

SO eee eeeeeeees 
Hee eee eneteeerens 

OOo rene eeereeeres 
OOP eee eee eeeeesesees Set RENNIE Ouratea lucens mesifereakviahsiiacrsienskoyeensucamseeeselsce isc. Cespedezia macrophylla 
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Cespedezia macrophylla Seem 
ee ] galt sexine psilate; colpi long, PAD 1.5 p: pores lalongate, 1.5 x 4 p; amb circul ins prolate-spheroidal, 12.5 - 14.5 x 

scl ee 478, MO; plate 79:947, 

Quratea lucens (HBK) Engler 
Occasionally 4-colporate; exine 2 thick, sexine psilate, end ine granulate; colpi long, PAD 2 4; pores lalongate 1 x 2; amb 
subangular; grains oblate-spheroidal, 15 - 18 x 16 - 20 LL. 
BCI, Schmatel 1129, MO; plate 79:948. 

OLACACEAE 

Monad; isopolar; ese ate eo tricolpate, occasionally 4-colpate; exine tectate nays put pat 1.0 - 1.5 p thick, sexine 
psilate, verrucate and scabrate; margo thick; grains displaying greater size and density of se elements near one po 
circular; grains leche pesrobenea to prolate-spheroidal, 15.0 - 20. 6x 17-215. nssion i Boren 

Key to species: 

la. Psilate, grains prolate-spheroidal, > 19 p. Heisteria concinna 
lb. Verrucate, grains oblate-spheroidal, > 19 p. Heisteria costaricensis 
Ic. Scabrate, grains oblate-spheroidal, < 19 p Heisteria longipes* 

isteria concinna Stand. 
ae occasionally syncolpate; exine tectate, 1.5 p thick, sexine psilate: colpi as long as grain x 2 p, PAD S pw; amb circular; 

grains prolate-spheroidal to spheroidal, 19.0 - 20.5 x 17 - 
BCI, Croat 12559, MO; plate 80:949. 

Heisteria costaricensis J. D. Sm. 
Tricolpate; exine semitectate, 1.5 p thick, sexine verrucate, verrucae | - 3 p high, sexine scabrate; colpi 18.0 x 1.5 4, margo 2 p, 

costa colpi 2 1, PAD 7 p: naps semi-angular; grains oblate-spheroidal, < 19 x 19.0-21.5 p 

BCI, Croat 10316, MO; plate 80 

Heisteria longipes Standl. (He. cyanocarpa aPoep.) 
Tricolpate; exine tectate, | p thick, sexine scabrate, scabrae 0.5 high; colp! 12 x 1 p, margo 1.5 w; amb circular; grains oblate- 

spheroidal to spheroidal, 15 - M6 x17-18p 
BCI, Croat 14466, MO; plate 80:951 

ONAGRACEAE 

P| z ie) 8 Q 3 Q. 8 = 3 8 38 PB 8 

4- 7 pdia meter, annuli 2.5 - 6.0 p wide. vestibula 5-13 pt; amb semi-angular 

angular; viscin threads present, 100 - 250 p long; grains suboblate to oblate 43 - 70 x 53 - 90 p. (] genus, 5 species; additio
nal 

pve: 182). 

Key to species: 

Ludwigia helminthorrhiza la. Grains sliver in tetrads 

ad > 100 ppadendenperkeceese
a sees ieesaes sets oeh 

eee ee ere seeneneee 

mae 00 Pe La ie Ree ee ea CL a ee cada scatnsanpenacatove to"? Ludwigia decurrens 
3a, psa sina: ae vag ae decab ia eeccen mesma mar are aRreNNTSSCoEETES 

3b. Tricolporat 

4a. Viscin iveodl > 200 p aa NII 
is ane pase wt rey Ba pe leptcarp 

5a. Equatorial axis 75 - 85 pleee-sssssseessesnsnsntreseesensnnnnnnessse 
IC sk MOR 

pi hebboaunpasstasere
stsancesnseteseS10

f 

Lpuwbees deseuewonansaen 
ye seseelst* 

sp capesaites a a : 70 
ceecdeaseabenenseos 

b. Viscin threads < 200 p» ne
: SCOICO.ssscsssecsecssssnnesessanensssunsan

ereses 

lb. Grains appearing as monads 

. 4-colporate 

7a. Equatorial axis 50 - 70 p, oblate, v 
7b. Equatorial axis 75 - 90 p., suboblat 

6b. Tricolporate 

8a. Equatorial axis < 75 

sa chulen heater phatuite MAb D ss sc A oih
e vesges sii letters SoM eer sedate Ludwigia decurrens 

96. Annuli 5. 6 ft WADE ayunentsnneeratbc
arereenntnettnmen 

i mga 

10a, Abundant viscin dein 
: ee antes 

b. SAIC! VISCIM thrECS.....-.s-seeeesererreeees 
eee 

8b. Equatorial axis > 75 
lla. Pores <5 p sae re oe ie 5 oe earareteanaies 

Vib Pores 6-7 pacnnloienec
e a ecmnerette 

Ludwigia iiocalots: L. torulosa 

essa tpecsedeeresas eas Ludwigia decurrens 

peepentonile sig sha 
Ludwigia helminthorrhiza 

e, viscin threads ca. 100 PLIONG...-e-eesseseerer
e 

Ludwigia helminthorrhiza 

Ludwigia leptocarpa 
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vestibulum 10 - 12 p - 45 x 68 p: tetrad 
84 - cbi:vecs Geena 250 p long. 
PAN, Gutierrez 32, PMA; plate 80:952. 

Ludwigia decurrens Wal 
Tricolporate, pentane exine 2.5 - 3.0 p thick, a * at soto in sexine verrucate; — COCALO: pores circular 6 p 
diameter, annulus 3 1, aspidate, 53 - 

inthorrhiza (Mart.) Ha 
terete tetracolporate: exine 3 - thick, 8 # at ye pe sexine verrucate; colpi 12 x 1 yp; pores 4.5 x 5.0 p diameter, 

- 70x 78-90 p; tetrad 110 - 120 p, viscin threads 100 p long. ibulum 

PAN. Fairchild 2042, KE 18214, MO; | plate 80:953. 

Ludwigia leptocarpa (Nutt) Hara 
Tricolporate; exine = 4 thick, sexine t Ipi 6-7 » diameter, annulus 2.5 - 5.0 » wide, vestibulum 7 - 

us tetrad 95 - 100 p, viscin threads abundant, 150 - 200 pt long. 
PAN, Schmaizel 740 . BCI, Croat 11299, a ein 2 MO; plate 80:954, 

wigia octovalvis (Jacq.) Raven 
Ticolporate: exine 1.5 - 2. 5 H thick, sexine venga colpi long x 1 » wide; pores circular, 6 p seeploc i annulus 5 p wide, 

- 63 x 69 - 76 p; tetrad 80 - 110 p, viscin threads abundan 
PAN, Croat 15392, KE 18216, MO; plate 80:955. 

Ludwigia torulosa (Arn.) Hara 
Tricolporate; exine 2.5 - 3.5 thick, sexine verrucate; colpi 12 x 1 p: pores 4 mv — annulus 6 » wide, vestibulum 13 1; amb semi- 
ni grains suboblate, 43 - 55 x node te hu tetrad 80 - 90 p, viscin threads sca 
R, Barrett 837, KE 18217, MO; plate 80: 

OXALIDACEAE 

Monad; isopolar; radiosymmetric; intectate: cape te exine 2.0 - 2.5 p thick, sexine baculate; colpi long, sharp, wide; amb circular; grains subprolate, 21 - 22 x 16- 18. (7 genus ies). 

Averrhoa carambola L. 
Tricolpate; exine 2.0 - 2.5 1 thick, sexine baculate, bacula 1.0 - 1.5 high: colpi 16 x 4, PAD 6 p: amb circul Snir Ot 
-22x 16-18 " 
BCI, Croat 9195, MO; plate 80:957. 

PASSIFLORACEAE 

nad; isopolar-radiosymmetric; semitectate; steph te and steph (6 - 12 apertures); amb circular; exine : - v2 p. thick; nexine occasionally well differentiated, bacula 1- 10 uy high x -3y wide, sexine reticulate (per-reticulate), lophate, isa ale brochi variable, muri 1 - 3 thick, simpli-, dupli- to eda . lumina having irregular edges, 2 - 18 p wide, sexini ocess into lumina; grains typical for this family often appear triradial in polar kit Papigilae 3 - 9 pre-opercula (free intercolpium areas), handpaeteivielh formed y join ning of pairs of adjacent colpi, appe aring as a continuous longitudinal ring, ns of triradial axis 8 - 24 p wi oblate to: subprolate, 25 - 104 » x ‘40 - 110 (7 genus, 11 species ioe: oddities ail slag oer when sical ai 
Key to genera and species: 

la. Stephanocolporate (also syncolpate), Sscniibieg operculum protrudi i i 
ib. Baphonece aie Gas en — pr LL? Sutil eee iste Passiflora quriculata 

gigas with 9 pre-opercula 
3a. Lumi king sexinic process; muri 1.0 - 1.5 p thic 

4a. Muri 1.0 - 1.5 p thick, arms of triradial ors 9 wie, muri duplibac 
grains subprolate to prolate-spheroida ai = 

4b. Muri < 1 Es thick, arms of triradial axis 15 fear muri simplibaculate, Grains Oblate-sPherOidA...........seesssssssssssssessnsssseeen. 3b. Free hare process in ‘pele muri 3 p on, EG SALE Neale, Bois ae pees 

abst wih Seo a eee ae tect ent oe sifllora coriacea 
Sa. Exine > 8 p 

6a. Muri dupli- to oo Wievasn desea Vasant 
pean ci tom Aina As hi dotiysanledadendsmin es sapadsubaskejseoccouse Passiflora williamsii 

7a. Arms of ni peaes axis 12 p wide Fels ate sie Be sa Reaen i iti 
= os tradi Carle 16-2) whch te ttre Passiflora vitifolia 

A NNN Scns incor ane, oo 
= cpm i to oberg re ee rdiati Passiflora ambigua 

9a. Exine 10 p thick, grains 70 - 110 | elem ob Bisse Wick cae a eee Passiflora foetida iecbanuaers my gr We Mevctipscnctawaia ae a Passiflora menispermifolia 
10a. Exine 3 p thick, muri 1 » wide, lumina 2 - 4p ee Tere Passi id 10. Exine 7p thick. muri 1.5 - 2.0 » wide. luming 65 Ensen pe eran Past paces 
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Passiflora ambigua Hers. 

6-colpate and price ic — Mid ease - forming a esbaganti’ ring: exine | ot - Side 2 gf deca nexine 2 p thick, conspicuous, 
sexine reticulate, heterobrochate, pe x 2p wide, and 2-3phighx 1p 
wide, brochi variable in size, aul § pw g irregul margin 6 - Mex: ne ange cena 
58 - 75 x 46 - 56 shee haibered bh het psi Gea circular, 52 - 58 p diamet 
subprolate, 88 - 1 - 82 
PAN, Wedel 2324, KE 10276, Mo: plate 81:958, 

Passiflora auriculata HBK 
Syncolpate, stophenibeeiecene (6-colporate); exine 2 p thick, a pba aneigae ee per-reticulate, bacula 
ho muri < 0.5 p wide, simplibaculate, uneven, brochi v 2 - 3p wide, margins irregular; colpi as long as 
grain, having continuous operculum, protuberant at pores, fabs eth eiey at poles, forming large pre-operculum 
triercobpun. abeshch tian = a pied x 12 p wide, appearing triradial in polar view, radii 8 - 9 p wide; pores inconspicuous; a 
ringers grains oblate, 

N, Correa et al. 792, KE 18277, MO: Ait 81:959. 

Passiflora biflora Lam 
12-colpate; exine 4 p thick, nexine : 5 p thick, sexine rene heterobrochate, per-reticulate, brochi variable, muri 1.0 - 1.5 p 
wide, duplibaculate, uneven, bacula homogeneous 1.8 # le Abo lumina 2-3 wide, edges irregular; colpi as high as grain, 2 ha 

gra iact es ssangeaels tr-radial | in polar shes groups of 4 col ed 1 pre-ope cula; ra acl Y 5 wide, pre-opercula as long as 
7-8 wide; tible to plains by < tolysis, subprolate t pheroidal, 55 - Sox47. 52 p. 
tes abies etal. %, KE 18278, MO; plate 81 960, 

Passiflora coriacea 
12-colpate; exine 4- 5p thick, heterobrochate, decile 1.0 - 1.5 p thick, sexine reticulate, brochi variable, muri 3p pin 
multibaculate, bacula 2.5 p high, homogeneous, lumina 4 - 6 p wide, having sexinic process; colpi as long as grain, 3-5 p 
appearing tri-radial in ecto view, groups of 4 colpi joined to form pre-opercula, rol 15 p wide, oo ahi as ba as play 2 - 
15 p wide; amb circular; g y acetolysis, oblate-spheroidal, 68 - 80 x 72 - 85 p 
PAN, Semplel, KE 18279, no voucher, MO; plate 81: 961. 

Passiflora foetida L. var. esata 
6-colpate; exine 10 p thick, awe ‘reticulate, heterobrochate, brochi biccagee ane olin oaagety 2-3 p wide, bacula 
dimorphic, 10 x 1 when peence muri, 3-4 4p eae x es tn e when free | a variable, 10 - 15 » wide, edges irregular; 
colpi forming arge, appearing prior in poke view, peep wide, opercula circular 
55 - 65 frequently appearir ing free; amb oe mo susceptible to damage by acetolysis, oblate-spheroidal to spheroidal, 

85-110 -90 
PAN, aay 33, KE 18280, MO; plate 81:962. 

ecobate boty paiithade st late, heterot hat: late, 2 p wide, bacula dimorphic, 8 p high x 2 p wide 

whe ming muri, 4 x 1.5 1 when free in able lumina 8 - 15 p wide: colpi forming continuous longitudinal ring, appearing 

track ph 16 p wide, in polar view, forming large. gait har 48 - 58 » diameter, frequently free; amb circular; grains 

ceptible to damage by acetolysis, oblate sphere! oidal, 60 - 68 x 
, Gentry & Dwyer 3559, KE 18281, MO; plate 8: 

assiflora nit HBK 
rcs ito cxne 3 p thick, nexine | p barks sexine reticulate (per-reticulate), heterobrochate, muri simplibaculate | p wide, 

lumina 2-4 de, edges irregular, irregula uniform, 1.5 p high x 1 » wide; colpi forming 

continuous longitudinal ring in polar view, eae forming tri-radial axis, radii ae pers 48 - 56 p long. frequently 

free; amb circular; grains susceptible to damage by acetolysis, oblate-spheroidal, id 69 x 60-7 

PAN, Fulsom 2559, KE 18282, MO; plate 82:964. 

assiflora pune ‘ae reer ee ae eee + muri baculate 
ecm poican m ru ‘thick. nexine 1.5 p thick, sexine reticulate (pe is pier lala 
2. 5 rn high x Tp wide, lumina 2- 3 BE ete 3 eri of 3 similar Src seen in polar view, forming tri- wach axis, radii 15 » wide, 

-7)p 
BCI, Croat 8214, KE 18283, MO; ants 

Passiflora seemannii Griseb. 
6-colpate; exine 7 p thick, sexine reticulate (per-re 
di 6 phigh x 2 p wide at muri, 2 p high x p wide whe Ca es 

in pis) wtagile of friradial axis 24 p wide, nie 8-15x6-10 : wide, opercula 40 - 50 p diameter, frequently free; amb circular; 

grains susceptible to damage by a spheroidal, 68 - 90 
PAN, Gentry 6697, KE 18284, MO; plate 82:966. 

ticulate), heterobrochate, muri simplibaculate, 1.5 - 2.0 » wide, bacula 

Passiflora vitifolia HBK 
ae a 12 p thick, sexine reticulate :.. Sinica Liege tei muri simplipaculate, 2 » wide; bacula dimorphic, 

10 p high x 2 » wide at muri, 5 » high x 1 » wid , lumina 8 - 18 pwi wide. paernng a tri-radial axis of 3 large pre- 

opercula seen from polar view, spelt of tri- adich axis ber pwi sah muri irreg ath i e, opercula SO - 60 p diameter, 

frequently free; amb circular; oa susceptible to damage by acetolysis, spheroidal, 81-96 . 

PAN, Wedel 1487, KE 18285, h late 82:967. 

Passiflora williamsii Killip 
6-colpate; exine 8 p thick. sexine reticulate (per- 
bacula 6 p high x 2 p wide. forming tri-radial axis of 3 large pre-opercula 

persistent sexinic processes (bacula) variable in size; opercu ula 40 - 50 p 

susceptible to damage by acetolysis, sub-oblate to oblate-spheroidal, 60 - 73 x 72 - 

PAN, Tyson 6892, MO; plate 82:968. 

reticulate), heterobrochate, muri irregular, dupli- to multipaculate, 2 - 3 p wide, 

in polar view, radii 16 » wide, lumina 6 - 14 

diameter, ‘hocuacly free; amb circular; grains 

81 p. 
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PHYTOLACCACEAE 

Monad; 38 - 40 porate, 12-colpate ic and isopolar ii xine tectate, 1.5 - 2.5 p thick; 
sexine baculate or granular; amb piace circular; grains pail phonation 23 - rae yp. (4 pals 4 species; additional 
reference: 15). 

Key to genera and species: 

la. Periporate, perro 38 - 40 pores. Microtea debilis 
lb. ene sphero 

2a. Sexine psilate, peo 1.5 - 2.0 p thick, 10-colpa apedaas Asa 
2b. roa baculate, exine 2.0-2.5 p thick, pata Petiveria allia 

Ic. Tricolporate, oblate-spheroidal, sexine psilate. Puens ee 

Microtea debilis S$ 
38 - oy sand 2 p thick, sexine granular, columellate; pores circular, 2.5 » diameter, interporium 4: amb circular; grains 
spheroidal, 2 pL. 
CR, pean cose KE 17613, MO; plate 83:969. 

Petiveria alliacea L. 
12-colpate; exine 2.0 - 2.5 on sexine baculate; colpi 10 x 1 4; grains spheroidal, 27 - 33 p. 
BCI, Croat 12231, MO; plate 83:970. 

Phytolacca rivinoides Kunth & Bouc 
Tricolporate; exine 1.5 p thick, sexine a: columellate; PAD 7 p; pores lolongate, 3 x 2 p, interporium 7 y; amb circular; grains 
oblate-spheroidal, 14.5 - eae oe 
PAN. Knapp 1688, MO; plat 

Rivina humilis 
10-colpate; pale 1.5 - 2.0 p th ilate; colpi i i grains spheroidal, 23 - 28 p. - = ~ pies 
PAN, Kennedy 3236, MO; ai vel 972. 

PIPERACEAE 

apolar-bilateral and _ isopolar-radiosymmetric; angen and monocolpate; tectate; exine 0.5 - 1.5 pt thick, sexine psil scabrate or verrucate; endosexine granular; colpi inconspicuous, dis splaying abundant scabrae on edges; grain form 
ie grains spheroidal to subprolate, 5 - 16 pw; species difficult to distinguish. (3 genera, 30 species ), 

Key to genera and species: 

la. — 

10 pp Peperomia cordulata, 

P. glabella, P. mameiana, 

2b. > 10 Peperomia killipi, P. rg aha 
. obtusifolia, P. rotundifolia 

Ib. Aperturate, monocolpate 
3a. Verrucate, grains < 10 p. Potho ae 
3b. Psilate or scabrate othomorphe peltata 

4a.>12p 

one rieianum, P. cordulatum, 
P. aft naa P. pubistipulum, 

5b. Scabrate. Piper auritum, P. culebranum*, 

4b. < 12 
(ties Piper aequale, P. arboreum, 

P poder P.hisp , 
F ile adc iy perlasens 

atum, P. villiramulum, 
P. vridcae P.peracuminatum, 

seudogaragaranum 

mia ciliolibractea C. DC. 
opertucte, yore dace, exine | p thick, sexine verrucate verrucae <] n: i i - 

orca lee . ae <I 2; grains spheroidal, 7 - 9 p. 

cordulata C. DC. pe’ 
Inaperturate, apolar-asymmetric:; exine <] ht thick, sexine verrucat mma : i BCI, Croat 7770, MO; plate 83:974. sind bith tse cad 
Peperomia glabella (Sw.) A. Dietr. 
Inaperturate, apolar-asymmetric: exine 1 # thick, sexine verrucate, a i i i . 

: ey ia lie Ppearing rugulate; grains spheroidal, 8 - 10 p. 
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Peperomia killipi Trel. 
Inaperturate, epee tibia a exine 1.5 p thick, sexine verrucate, verrucae 1 p; grains spheroidal, 9.5 - 11.0 p. 
BCI, Schmaizel 22, MO; plate 83:976. 

romia macrostachya (Vahl.) A. Dietr. 
Inaperturate, apolar-radiosymmetric; exine 1.2 1, sexine verrucate; grains spheroidal, 9 - 16 p. 
BCI, Croat 8796, MO; plate 83:977 

Peperomia mameiana C. DC. ex Schroeder 
cocaine giana epics exine 1 p thick, sexine verrucate, verrucae wide; grains spheroidal, 8.5 - 10 ». 

BCI, Foster 2865, MO; plate 83:97: 

Pe, CDE. 
Inaperturate, apoio cayrimet: exine <1 p thick, sexine verrucate, appearing rug grains sp idal,8- 10 p. 

BCI, Croat 10997, MO; plate 83 

Peperomia obtusifolia (L.) A. Dietr. 
Inaperturate, apolai ices anti § exine 1 p thick, sexine verrucate; grains spheroidal, 9-12. 

BCI, Foster 1227, PMA; plate 83 

Peperomia rotundifolia (L.) HBK 
Inaperturate, apolar-as ato exine 1 p thick, sexine verrucate; grains spheroidal, 10 - 11 p. 

BCI, Croat 9446, MO; plate 83 

Piper aequale V 
Monocolpate, peteropoorblatra exine <1 p thick, sexine g lar near colpi; colpi 8 x 2g boblate,6-7 x9- 10 p. 

BCI, Croat 11829, MO; plate 83:982. 

arboreum 
Mewseniccta ret -bilateral; exine 1 p thick, sexine scabrate, appearing granular; colpi 8.0 x 1.5 p; grains suboblate, 10 - 

12 x8.0-85 
PAN, Schmaizel 1012, MO; plate 83:983. 

Piper arieianum C. DC 
Monoco ie 2, neteropolar- bilateral exine <1 p thick, psilate; costa colpi | p; grains suboblate, 10- 12x 14,5- 18.0 p. 

83:984. BCI, Croat 14574, MO; plate 

Piper auritum HBK 
onocolpate, ee exine <1 p thick, sexine granular: colpi 12 x 1 p, edges wavy; grains suboblate, 12-14 x9- 10 

3:985 
M 
PAN, Croat 4730, MO; plate 

Piper carrilloanum C, DC. : ; : . , 

Monocolpate, corn inlet exine <1 p thick, sexine scabrate; colpi 9 x 1 p: grains oblate in lateral view, ‘kidney- 

shaped’, 8.5- 10.5x6- 
BCI, Croat 7096A, MO: plate e 83:986. 

cordulatum C, DC ; 

ocolpate, heteropolar-bilateral: exine <1] p thick, sexine psilate; colpi 12 x 1.5 p: grains oblate-spheroidal, 12-16 x9-12p 

987. 
Mon 
BCI, Schmatzel 1280, MO; plate 83: 

Piper culebranum C. DC. (P. nense C.D.C.) 

Monocolpate, heleropola-bictera: exine 1.0 - 1.5 p thick, sexine granular; colpi 

dimorphic, 13-15 x 9.5- 12.5 ph 722 x 1S it 
PAN, Croat 10221, MO; 83.988 

j 12 x 1 p, margo large; grains suboblate 

—S nense C. DC. 
onocolpate, orbs gnugetoos hag exine ca. 0.5 p thick, sexine psi 

BCI, Croat 5752, MO; plate 83: 

ilate; colpi 12 x 1.5 p: grains suboblate, 8.5 - 11.0x 12.5- 15.0 p. 

Piper dilatatum Ric tic! 

Moncocolpate, saggenocciteae re exine <1 p thick, sexine granular; colpi indistinct, ed 

9-10 x8-9p 
PAN, Schmaizel 865, MO; plate 83:990. 

ges tortuose; grains oblate-spheroidal, 

ae grande Vah 
nocolpate, neteropotar 

eC Croat 7099, MO; plate 83 
ing exine <1 p thick, sexine scabrate; grains suboblate-spheroidal, 6.5-8.0x9- 10 yp. 

pidum Sw. 

Moncetiailee  heteropotar -bilateral: exine 1.2 - 1.5 p thick, sexine granular; colpi surrounded by conspicuous bacula; grains 

S- su e, 95 x py 
PAN, Schmaizel 762, Mo: plate 83:992. 

Piper imperiale (Mig.) C GDC. 7 

Monoc hina _heteropolar-bilateral; exine <1 p thick, sexine granular; colpi indistinct; grains suboblate, 8 - 10 x 12- 14 pp 

PAN, Correa et al. 2874, PMA; plate 83:993 
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itoring 
" ‘ bal nck enharninoa! 

eli raeincncs exine 1 p thick, sexine g g p 85-100 x 9-17 p 

PAN, Schmaizel 28, MO; plate 83:994. 

vil crear ai relropotr- bate exine <1 p thick, sexine g grai boblate-spheroidal, 8.5-9.5 x 10-12 p. 

PAN, \. Low's 2772, MO; plate 83 

Piper perlasense Yunck. 
Monocolpate, brig ors exine | p thick, sexine granular; colpi 8 x 1 y; grains spheroidal, 8-9 x 8.0-85p. 
BCI, Croat 8429, MO; plate 83: 

Piper Trel. 
Monocolpate, rena tg oa exine <] p thick, sexine granular; grains spheroidal, 7 -8x8.5-9.0 p. 
PAN, Nee 9331, MO; plate 83:99 

Piper pubistipulum C. DC. 
M lpate; heteropolar-bilateral; exine | p thick, sexine psilate; colpi 12 x <1 p: grains oblate-spheroidal, 10.0-11.5x 14-17 p. 
BCI, Croat 10884, MO; plate 83:998. 

Piper reticulatum L 
Monocolpate, heteropolar-bilateral; exine ca. 0.5 p thick, sexine scabrate; colpi short, amb circular; grains oblate-spheroidal, 10 
-10.5 x9-10 p 
BCI, Croat 

Piper villiramulum C. DC. 
Panag ato epee nga exine | p thick i brate; grai boblate, 8- 10x 11-12 p. 
BCI, Croat 9400, MO; plate 83: 1000. 

Hh ae viridicaule 
onocolpate, retropolr coe exine | p thick, sexi rate; grai boblate, 8.5- 10.0 x 10-12 p 

oc. Lazor 2192, MO; plate 83 

morphe peltata (L.) Mia. 
Presley ign spre rip exine | p thick, sexi te; colpi short; grains oblate-spheroidal, 7.0-9.5 x 9-11 p BCI, Schmatel 644, MO; plate 83: 1002, ik 

POLYGALACEAB 

Monad; isopolar; radi pated tectate; stephanocolporate (8 - 14 col porate); exine 1.5 - 3.0 » thick; sexine anges pe lalongate or circular, zono amb circular; grains subprolate to oblate-soh I, les, 
rabbits 4 seh p' pheroidal, 22 - 55 x 24 - 38 p. (2 genera, 3 species, 

Key to genera and species: 

la. Polar axis > 50 p, oblate-soh 
lb. Polar axis < 50 p, sul 

2a. 8 - 10 pr PAD 4.5 p. 
2b. 10 - 14 colporate, PAD 8 mM 

Biisintinienenniacach co tok : .. Securidaca diversifolia 

inched tuinetsivoaentdiientusbietdeclvgsdulebecd ceesclec, .. Polygala paniculata Horses eeenh moans teteeaeschavesespy tap oiloyseisbaudicayhiudcésdvesdeciicesiebcigés: Securidaca tenuifolia 

Polygala paniculata L. 
8 - 10 colporate; exine 1.5 - 2.0 p thick, sexine psilate: col 
3p thick; amb circular; grains ee late, 30 - 33 x 24-27 p. 
PAN, Croat 11988, MO; plate 83: 1003, 

pi long, narrow, PAD 4.5 y: pores lalongate, 2 4 wide, zonorate, costa pori 

eae diversifolia (L.) Blake 
- colporate; exine 2 p thick, sexine Psilate:; col pi long x 5 p wide; PAD 3 ling zonorate 

condllion, comaine ats atic H: pores lalongate, 4 x 5 p, resembling zo nie ppacdhate sing por rue apbirpetl amb circular; grains oblate-spheroidal, 22 - 26 x 24. §-27.0p. 

hodat 
10-1 — 4 ps t ne $e 
zonorate eeccitice yond ba Mire si nck aro esa 0 long x 1.5 » wide, PAD ay ae ae circular, 7 - 8 p diameter, resembling 
PAN, Duke 5512, KE 18409, MO: plate 83 I; Qrains subprolate, 50 - 55 x 

POLYGONACEAE 
Monad; isopolar-radiosymmetri tectate, 2 - Six Hick: eae . i te peep iy stephanocolporate, and apolar- -tadiosymmetric, periporate; exine sem 
and circular, 2 - Psp eae: DAD Ma coda late, muri pectoral Olpi long, narrow, sharp; pores lalongate to lolongate. 
reference: 120). re 9 © prolate, 32 - 60 x 24 - 60 p. (3 genera, 8 species; adaiti 
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Key to genera and species: 

la. Tricolporate 
2a. Reticulate, | brochat Coccoloba manzanillensis 

2b, Baculate 
3a. Long axis > 42 p Triplaris cumingiana 

3b. Long axis < 42 p 
4a. Prolate Coccoloba coronata 

b. Subprolate to prolate-spheroidal Coccoloba parimensis 

lb. Periporate, reticulate 
5a. < 47 p:; exine 6 p thick Polygonum hydropiperoides 

5b. > 47 p: exine 5 p thick 
. 4 p diameter Polygonum acuminatum 

6b. Pores 2 » diameter Polygonum punctatum 

Ic. 4-colporate, reticulate, pores lalongate Coccoloba acuminata 

Coccolo: a HBK 

4-colporate; aap Perera hea exine I. 5- 2 0 yw thick, sexine reticulate, eee en eke. 1 p wide; colpi 20 x 2 p: 

1.5x5- pores lalongat: p r g 23 

BCI, Croat 6030, | ives ote 83.1006, 

Lake oer Paria colpl 30 x 2, PAD 8 , pores Coccoloba co ‘a Jaca. 
radiate isopolar-tadiosymmetic; exine 2. 5 - 3. 0 mv thick, Bosca 

lalongate, 3 x olate, 32 - 43 x 24 - 31 
THUR ve 

) 

PAN, — 11962, MO; plate 83: 1007. 

Coccoloba manzanillensis Beu 1 » wide; col eS 0 

Tricolporate; sees Sau exine 2 p thick, sonne reticulate, homobrochate. muri 
] fl cee slob Shayeahe c a x 

1.5 p; pores lalongate, 2 x 6 1, forming transversalis; grains subprolate to prolat 

BCI, Schmatel 254, MO; plate 83: 1008. 

Coccoloba parime Benth. 
Tricolporate; 1 poalonmce eg exine Spt thick, sexine b 
constriction, PAD 8 p:; pores lalongate 
BCI, Foster 838, PMA; plate 83:1009. 

aculate, bacula 2 x | p; colpi 32 x 1 - 2p, displaying equatorial 

t late to prolate-spheroidal 34 - 42x 29-35 p. 

Polygonum acuminatum HBK 
20-porate; Gcisrarkennaae exine 5 1 thick, sexine reticulat 
(multibaculate); pores 4 p, PAD 10 p; amb circular; grains spheroidal. 4 
PAN, Lazor 2257, MO; plate 83:1010. 

e, heterobrochate, muri 3.5 p wide, displaying 5 - 6 bacula 

Polygonum hydropiperoides Mic hi variable; pores 3 » diameter; grains 

20-porate; apolar-radiosy oiehnrsh ere Op brochate, broc pores op 

spher - 47 

thick, sexine reticulate, hetero 

oida 

PAN, Tyson 4581, MO; plate 84:1011, 

um punctatum §. Ellio Polygo: 
' eee 

brochate, pores 2 p diameter; muri 2 - 3 » wide, 

20-porate; Doge sasel roalosymmeti one 5 p thick, er reticulate, hetero 

1,51 - 58 p. haroida 

et Zale 5247, MO: plate 84:1012. 

Triplaris cumingiana Fischer & Meyer olpi 38 x 2p. PAD 8 p: pores lolongate 3.5 

pnipaaintay isopolar-radiosymmetiic; exine : 3 
x25 Hc 

PAN, Holdridge 6467, MO; plate 84: 1013. 

r ey sexine baculate. bacula
 2x 1 4c 

e, 42 - 45 x 30 

PORTU LACACEAE
 

3 p thick, sexine strongly echinate, echini dimorphic; 

echinate, echini 2 x lpoand <0O.5y. resembling baculate condition; Po 

Pericolpate (15 - 18 colpate): exine 3 p thick, sexine strongly 

amb circular; grb artig te to re 79-91 p. 

N, D'Arcy 4974, 84:1014 

PROTEACEAE 

Monad, 
k, sexine reticulate, homobrochate; brochi < 1 » wide, 

ebed eucgpenirgt a hago 
] ies; additional 

Muri wih sel scene 
te Toe te: amb angular: grains subobiate. 25 - 30 p. (1 genus, | spec 

iumeliate; 

169). reference: 
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ue canoe nui ree Ceriaar brochate: p ircular 4 » diameter; costa pori 1 pw; grains suboblate, 19 - 26 x 
ed a 

PAN, Schmaizel 1331, MO; plate 84:1015. 

RAFFLESIACEAE 

Monad; ach ye oe ee tectate; tricolpate; a nega hoedeatg exine < 1 p thick, sexine doy aie colpi 
x 16- 18 wt, (] genus, 1 species) 

caseariae Poit. 
ricolpate; exine < 1 p thick, sexine scabrate: colpi inconspicuous, 16 x 2 4, costa colpi 2 » thick; amb circular; grains subprolate, We. 21.0 x16-18p 

PAN, Nee 6775, PMA; plate 84:1016. 

RHAMNACEAB 

Monad; isopolar; radiosymmetric: tectate: tricolporate; exine 1.0 - 1.5 B thick, sexine psilate to scabrate: margo present; pane porl protruding, thick vestibulum; amb angular; grains oblate-spheroidal to suboblate, 15 - 25 x 17 - 31 p. (2 genera, 3 species. additional ref » 160). 

Key to genera and species: 

la. < 20 » (pores circular, 4 DN MND By iret edcreiioa serrssrresceesscosiseecc.....,, Gouania lupuloides Ib. > 20 p 
on. Alek alrcarninigemsmniiennge co ee ee Colubrina glandulosa i Once iaia Gouania adenophera 

Colubrina glandulosa Pe 
Exine 1.0 - , 5 p thick, sexine Psilate; colpi long x 1 u wide, Margo present, PAD 8 u; pores lalongate, i pi ; amb angular; 

ins suboblate, 22 - 24 x 26, mn PAN, Nee & Gentry 8632, KE 18313, MO: plate 84:1019, 
Gouania adenophera Pilg. 
Exine | p thick, sexine scabrate; colpi long, x1 # wide, margo present, PAD 3 1; pores ae 3 x 6 1, and sometimes appearing 
circular, 6 1 diameter, vestibulum present; stat bh iy grains suboblate, 22 - 25 x 27 - PAN, Tyson et al. 4519, KE 18316, MO; plate 84:10 

uloides (L.) Urban 
Exine 1.0 - 1.5 p thick, sexine scabrate; colpi long x | # wide, margo present, PAD 5 H; pores circular 4 p diameter, vestibulum 
present; amb ook. grains co 158-17x 17-19 [L.. BCI, Schmatel 374, MO: plate 84:10 

RHIZOPHORAGEAR 
Monad; isopolar; srg ihe ic; tricolporate; exine tectate, |. sharp; pores lalongate occasionally zonorate, interporium usu amb circular; qidien aise, 19-23 x 17 - 20. (1 genus, ] 

5 p thick; sexine hid op asioeesley homobrochate; colpi long. sd very short, costa transversalis conspicuous, protuberant: Species; additional abe al 84), 
elliptica (Sw.) Poir, Cassipourea 

pics exine 1 Sp thick, sexine microreticulate, elle et Colpi 20 x 2p, PAD 3-4 : pores lalongate, 2 » wide. 3x17-20y 

RUBIACEBAR 
Monad (except Randia: tetrad); hat lasponsd spreoal fadiosymmetric: exi peripor stephano pate 

inaperturate diporate, triporate 
ust ia — noporat = lpate ne usually tectate, also semitectate and hie 

“ied ripe pide see . oe Peace . Stephanocolpate; tricolporate, stephanocolporate; 
variable: pores (when presen 1) di ml culate = Baculat ©. less frequently psilate, granular, scabrate, verrucate, echinate; colpi 12 - 80 p. Certain genera, . Psychotr ‘c omb usually circular; grains usually oblate-spheroidal, 10 - 102 x adaitional references: 8, 77), ra offmania, Cephaelts, susceptible fo damage by acetolysis. ( 37 genera, 64 species ; 
Key to genera and Species: 

'®. Grains appearingasmonads oS MiPorate, sexine psiiate)..... Randia armata 

la, til arranged in tetragonal tetrads ins tri j 

os oe i (grains triporate, sexine psilate), pe Inaperturat 
3a. MnP occasionally Perforate.... 
= Boe 

WI lataicareigy ve her Cephaelis tomentosa aed >So Pick 
a bine Sami ni 

Psychotria acuminata 



5a. > 60 p 
6a. Sphe 

6b. cue 
<60p 

“Ta. Exine ca, 2.5 p thick 

7b. Exine ca. 2 p thick 

3c. Reticulate 
8a. > 60 wh 
8b. <60u 

9a. Exine > 3 » thick 
10a. Heterobrochate, ison > 1.5 p wide 

12b. Exine 5 p thic 
10b. Homobrochate, ae < 1.5 p wide 

9b. Exine < 3 p thick 
13a 30 uw 

13b. 30 - 45 p 
13e.:> 45 pp. 

3d. Gemmate 
2b. Diporate (sexine verrucate 
2c. Triporate (pores always pene 

14a. Reticulate 
15a. mb angular 

15b. Amb circular 
5 - 22 p, exine 1 p thick 
3 - 50 p, exine 3.5 p thick 16b, 4 

14b. Verrucate 

2d. Stephanoporate (4-porate) 
17a. > 25 p, exine 2 p, amb angular 

.~J 

17b. <€ "A B. exine 1 1. a ars circular 

2e. Peripor 
18a sa 5-7, grains 35 - 40 p, psilate 

186. Pore number annua el perforate, 45 - 50 p 
Zt. oe 

9a. Echina 
a rhea or scabrat 

2 eroidal, < 35 ph, exine ca. 1.5 es thick 
late, ick Ob. > 25 p, exine ca. 2 p th 

19c. Reticulate 
21a. Homo! 

b. < 38 y 

21b, Heterobrochate 
23a. < 25 p 
236. 25-50 

24a. PAD > 15 p 
24b. PAD < 15 p 

2g. Stephanocolpate 
25a. 4-5 colpat 

Ot], OFCUMS > SO piscserrssersossesccrserssesrscvssnerarosconsreneesseess 

26b. Ret eticulate, i ns 25 - 50 p 52 RN EN ga Geovcansteasisasensers 

25b. niin one (sexine baculate, orci Di cadence ect 
25c. 7 - 9 colpate 

27a. Suboblate, Exine CA. 2.5 ph thiCk....essssecssserseeserneeensnrennensesnnes 
27b. Spheroidal to sppabegabelt eh exine ca. 3 p thick 

25d. 10-colpate ( sexine baculate, grains 30 - 38 ph)... 

2h. Tricolporate 
2 

28b. Granulate 
29. Pores Circular, 7 ph GICAMETET.......ererecrererrerereerenserersenenerreneeet® 

29b. Pores lalongate, ca. 4x 10 p 
BOG, > 25 1, OXIME > 2 ph THICK. ..sscsseeeccssesssnsseersnennnessererennnnntseens 

BOD. < 25 pu, ExIMe <2 fh thick...sssessssesesssersesnnnneesensnnnnnneentee 
28c. menue a clakhedievedatan Wren nan elaine 

28d. Reticulate 
3la.<20p 

32a. Exine ca. 1.5 p thick 

a. 
ja. Suboblate, PAD 4 

4b, Spheroidal to chistes soneroidcl: 

pdacsssaentarennoresaesereses¢ 

pelaparcesnaseswabeceensretosemnese®? waeenenereneee 
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Psychotria deflexa 
Psychotria furcata 

Psychotria brachybotrya & 
P. pittieri 

Psychotria brachiata, P. capitata, 
P. racemosa 

Palicourea guianensis 

Psychotria marginata 

Guettarda foliacea 

Psychotria micrantha 

Psychotria carthaginensis 
Psychotria horizontalis 

ria pubescens 
Psychotria uliginosa 
Coussarea curvigemmia 

Alibertia edulis 

Amaioua corymbosa 
lasahenne ben 
Cous urvigemm 
Faramea retro i 
Randia a 

Alibertia edulis 
Ama cory mbosa 

Randia formosa 
Geophila repens 

Coutarea hexandra 

Diodia denudata 
Hamelia patens 

Psychotria chagrensis 
Psychotria psychotriaefolia 

Alseis blackiana 

Psychotria grandis 
Psychotria emetica 

Cephaelis ipecacuanha 
Psychotria emetica 
Spermacoce tenuior 

Borreria densiflora 
Spermacoce tenuoir 
Diodia sarmentosa 

Cosmibuena skinneri 

Isertia haenkeana 

Ch caa 
Antirhea trichantha 
Hoffmannia woodsonii 

Calycophyllum candidissimum 
iczt inea 

Macrocnemum ae 
Pogonopus specios 
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32c. Exine ca. 2.5 p thick 
31b. 20-40 p 

35a. Pr 
%a.> 26 p 

37a. he huiie, exine 2 pth 
‘e-spheroidal to jubipaclite,. pire 3 p thick 37b. Prolat 

3b. < 26 ie 

38a. Prolate-spheroidal, PAD 7 p, pores 5 p diametef.u......ccseecsee- 
38b. Subprolate, PAD 12 p, pores lalongate, 5X 11 pecs 

35b. Oblate 
39a. Exine > 2.5 p thick 

39b. Exine < 2.5 p thick 
40a. Pores circular 

41a. Pores ca. 5.0 pt diameter. 

4\b. Pores ca. 3.5 1 diameter. 
40b. Pores lalongate 

42a. Oblate-spheroidal, PAD 6 p: colpi > 15 mv 
43a, Ww ae a 4 

43b. H t 
42b. Subobiate, PAD 16 p, colpi < 15 p. 

3lc.> 40 
44a. Suboblate, exine 3.5 p thick, colpi 20 p long 
44b. prolate, exine 3 p thick, colpi 40 p long.. 

28e. Baculate 
2i. Pon teases ict 

45a. 4-colporate 

SSARARP OSAP GV SCAR OS CEASED eR See rce she hEs Neds WHibealed es 

DPAGPECCC OCS Oster enevekeeeseetdenssddacice 

ent Cee ete atrea COPE TRIE RAA Hy eas as teAHis Ane Usd si ihg ex laamiehuvehexedcisa¥siayessksinraese 

4 

46b. Reticulate 

Or a ene AEM ERES COSNERSROGEL HAS Cede EAeN SANE eur pRULESSOpEV ROAD eKiGVaces cedeanecs 

50a. Prolate-spheroidal 
cennaoneuieseiea 

pe EDR Pe eNMERSANESPESAS Sh OMe 6-404wea naan Oh4be\ Gen ee\ne on bile esa cone See NOD a ide 45b. - S-colporate. 
olporat: 

Tia e eh OESCHENE CRS TORT EsbUS SET RVECELSCoebw ey ieee ALLL ty hee tre Te Tee eT eee 

RanIy ET aE OM SN NSS DESASE NEN ONS Fd ehdnlcn CensaGRbA Asap OR emma ous ESR OMEESUSTN ELITR COSC CARE Cet icene ws 
FOOTE Lecce eeteneteese O40 Cede eeeneuens ceseevaeteeen rca ST ASOrsh aSe ape ee WaT shia Sane Penn dewieechaanecédeetorsced 

Alibertia edulis (A. Rich.) A. Rich. 
Triporate, soiree: tetroporate: wine inion 2 p thick, sexine reticulate vi 

Chimarrhis parviflora 

Hamelia axillaris 
Posoqueria latifolia 

Genipa americana 
Oldenlandia corymbosa 

Faramea luteovirens, 
Pentagonia macrophylla, 
Psychotria limonensis 

Genipa americana 
Sabicea villosa 

Ixora coccinea 
Alseis blackiana 
Psychotria granadensis* 

Manettia reclinata 
Posoque latifolia 

.. Uncaria tomentosa 

Borreria ocimoides 
Borreria laevis 
Isertia haenkeana 

Manettia reclinata 

Bertiera guiane 
Faramea luteovirens 

.. Bertiera guianensis 

rreria laevis 
orreria densiflora 

Borreria latifolia 

wide, sah reticulate), heterobrochate, muri 0.3 - 1.0 res circu iki idea ’ , sinsbalvabie Shih 27x 30-33 ph ©; Po Or 3 1 diameter, annulus 4 » wide: amb a lar: 
BCI, Eaeeceecs MO; plate 84: 1021, 

Alseis blackiana Hemsl. 
Tricolporate; exin as a ag si e incllnisapieicige 2 p thick, sexine reticulate Deseiicitaten: heterobrochate, muri simplibaculate, bacula # wide; colpi 18.0x 2.5 yp, PA 20-21 PAD 6 1: pores lalongate, 5 x 1 
BCI, Schmaizel 564, MO: plate 84: 1022. 

1p; amb circular; grains oblate-spheroidal, 19 - 20 x 

ioua corymbosa HBK 
teary occasionally bape exine sabi wide; interporium 10 w: pores ig 3p diame PAN, Stimson 5328, MO: plate 84 

ntirhea trichantha (Griseb.) He 
srecrenantte exine tectate, 1.5 p ek, 

3x 10 p: amb circular: grains 

Ao ym Sexine reticulate, heter brochate, muri < 1 p, lumina 1.0- 1.52 ik ins oblate-spheroidal, 15 - 19 x 16 - 22 p. 

oe granulate; colpi 18 x 3 p, displaying equatorial constriction, PAD 5 p; pores PAN, (AO 497, KE e063, MO: plate 84:1 sag ate-spheroidal, | 17- 18 x 18.0 - 20.5 p. 

Bertiera is Aubl. 
4-5 colporate; exine semitectate, 3 thic 

; 
PAD i105: cons csc 4 B thick,  sexine reticulate, homobrochate, muri ae eae 1.5 p high, lumina < 1 p wide: PAN, Foster or & Atcacinset eee PMA: plate 84: 1025. spneroidal, 35 - 43 x 34 - 
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Borreria densiflora D 
Stephanocolporate q. 9 colporate); exine intectate, 25 Le thick, sexine sd baculate, bacula < | » high; colpi 7.0 x 0.5 p, PAD 

- 25.5 x 27 - 
BCI, |, Schmatzel 987, /MO: plate 84: 1026. 

Borreria laevis (Lam.) Griseb. 
4, 6, 8-colporate; exine tectate, 2 p thick, sexine granulate to scabrate; colpi 10 x 1 w; pores lalongate; amb circular; grains 
prolate-spheroidal, 16.0 - 19.5 x 15.0- 18.5 p. 
BCI, Schmatel 945, MO; plate 84: 1028. 

Borreria latifolia (Aubl.) Schum 
9. 16-colporate; exe semitectate, 2 # thick, sexine granulate, granules ca. 0.5 1, homogeneous; colpi 14 x < 1 pw, PAD 11 p, pores 

spheroidal, 42.5 - 49.0 x 42 - 49 p. 4 aa 

BCI, Schmatel 944 , MO; plate 84:1027, 

rreria ocimoides (Burm. f.) DC. 
4-6 colporate; exine tectate, 2 p thick, sexine granulate, ne Cour endosexine columellate; colpi 9 x 1 p, PAD 7 p: pores 
lalongate 1.5 x 10.0 p; amb circular; grains subprolate, 17 - 23 x 
BCI, Croat 8268, MO; plate 84: 1029. 

Calycophyllum candidissimum (Vahl.) DC. 
Tricolporate; exine semitectate, 1.5 p thick i ticulate, t t hat brochi i< ! mv wide; colpl as long as grain x 2.5 p, PAD 
4 w: pores lalongate 2 x 7 p, transversely parallel; amb circular; grains spheroid 1, 14-16x 16-18 p. 
PAN, Tyson et al. 5125, MO; plate 85:1030. 

Cephaelis ipecacuanha (Brot.) A. Rich. 
3-5 nice ae intectate, 3 p thick, sexine baculate, bacula isodiametric; colpi 20 x 8 y; pores lalongate; amb circular; 
grains spheroida - 58 py. 
PAN, Stern et al. ay KE 18064, MoO; plate 85:1031. 

Cephaelis tomentosa (Aubl.) Vahl. 
—_ rate; exine semitectate, | p, sexine rugulate, perforate; aperturates absent or inconspicuous; grains spheroidal to 

prolate-spheroidal, 46 - 73 x 44 - 73 
PAN Schmaizel 858, MO; plate 85: 1032. 

Chimarrhis parviflora Stand. 
Tricolporate; exine semitectate, 2.5 re sexine reticulate, homobrochate, muri Ge arom bacula 2 x 1 yp; colpi as long as 
rain x 3 t wide; pores lalongate 5 x 10 p; g p I, 16.0-18.5x17-21)p 

Cl, DeStephen 12, BCI; plate 85:1033. 

Chiococca alba (L.) Hitec , 

Tri Tacha exine css a 2.5 thick, sexine reticulate, heterobrochate, brochi - 

wi thick; pores lalongate 4 x | 

i p wide; colpi as why as grainx 6p 

ide, mar 30 

PAN, shies 3757, KE 18065, MO; plate 85: 1034, 

oidal, 27 - 30x 

Chomelia spinosa Jacq. 
Inaperturate; exine semitectate. 5 HL thick. sesesliee a (per-re 
brochi 1 - 37 p. 

PAN, Tyson et al 4264, MO; plate 85:1035. 

ticulate), heterobrochate, muri simplibaculcte, 1.5 » wide, 

Cosmibuena skinneri (Oerst.) Hemsl. 
Tricolporate; exine saphena 2.5 p thick, sexine psilate, slightly ogee Si ee oe ee 
transversalis, annulus 2 p; amb circular: grains oblate-spheroidal, 22 - 26 
PAN, Ebinger 817, KE 18066, MO; plate 85:1036 

Coussarea curv mia Dwyer 
Bisneae ap Eesha exine iteertcitee: 1.5 p thick, sexine verrucate; pores 7 p diameter, annulus 12 x 5 p wide. interporium 11 p: amb 

Circular; grains oblate-spheroidal, 19 - 21 x 20 - 23 p. 
BCI, Schmaizel 83, MO; plate 85: 1037. 

copter eno sorsectote, 3h 3p, sexine echinate, echini short, conical, sharp: colpi 20 x 6 p; amb circular; grains spheroidal, 37 

PAN, Tyson & Bryde 547, MO; plate 85: 1038. 

Diodia denudata Stand. MU enna la: amb circular; grains spheroidal, 17 - 24 p. 
Tricolpate; exine tectate, 1.5 p thick, sexine scabrate; colpi app having OP 

PAN, Bium et al, 1747, MO: plate 85: 1039. 

Diodia sarmentosa ircular; grains spheroidal, 30 - 38 
l0-colpate: exine a ace: 3 p thick, sexine baculate; colpi short, PAD 13 p; omb aig soc epatacala a 
PAN, Hammel 4352, MO; plate 85:1 

Th : fa eineaes 
itectate, 3 p thick. $ 

otha ate isccioras: exine semitectate. 

ibaculate, bacula < 1 p; colpi 16x 5 pn. costa colpi 2 
p; pores circ 

oidal, 29.5 - 37.0 x 35.5 - 40.0 p. 
PAN, Croat 5217, MO; plate 85:1041. 

ulate (per-reticulate), heterobrochate, muri 1.5 - 2.0 p, 
exine heags rOp seth annulus 3 p) ; amb circular; grains oblate- 
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aramea occidentalis (L.) A. Rich 
pertdpat exine tectate, 1.5 p thick, sexine scabrate; pores circular 7 4 diameter, aspidate, annulus 2 » wide, vestibulum 4 x 3 p; 

i-angular; grains oblate, oS 13x 18-19 
PAN, space 2329, MO; plate 85: 

L. 
Meolporate: ae ey tara rig 1.8 » thick. sexine reticulate (per-reticulate), homobrochate, brochi < 0.5 yp; colpi 9 : * pt. PAD 7 

o prolate-spheroidal, 22 - 27 x 23 - 
BCI, Scnmaizel ot Progen pn 1043. 

Geophila repens (L.) Johnston 
Periporate; rsa semitectate, 3 p thick, sexine perforate; pore number uncertain, circular, 8 u diameter, operculate; grains 

idal, 45 - 50 p. 
PAN, Mon 7054, MO: plate 85:1044., 

Guettarda foliacea Stand. 
Inaperturate; exine ® semitectate, 4 iv thick, sexine reticulate ee ee ieee aepeuainl muri 1 p wide, simplibaculate, bacula 3 x 1 w 24-39 x2 - wii, 

BCI, Knight. no voucher, BCI: plate 85: 1045. 

Hamelia axillaris Sw 
ates wine semitectate, 2 # thick, , sexine reticulate, . homobrochate; colpi 24 x 2 p, costa colpi 2 p, PAD 10 p:; pores lalongate 1x6 p: , 35-37 x30-34p 
BCI, relia 1012. MO; plate 86: 1046. 

amelia patens Jacq. 
anseaala exine tectate, 2 p, sexine scabrate, columellae abundant: colpi as long as grain x 6 p wide, PAD 13 p: amb circular: grains suboblate, 23 - 31 x 32 - 40 w 
PAN, Tyson 1335, MO; plate 86:1047. 

oe woodsonii Stand. 
ricolporate; exine , 2 thick, sex grain x 3p wide, PAD 7 p; pores circular 2.5 pt. diameter; pe circular; grains oblate spheroidal to east 21 - ox x 26 - 29 1 
PAN, Croat 10125, MO; plate 86: 1048. 

BCI, Schmaizel 29, MO: plate 86: 1049. 

Isertia haenkeana DC. 
Ticolporate, tetracolporate; exine tectate, 15-3. 5 H thick, sexine granular; colpi 20 x 1 p: PAD 16 Ht: pores circular 7 p diameter, 

idal, 28 - 34x 31 - 35 p. 

Ixora coccinea L. 
Tricolporate; exine semitectate, 2 H thick, sexine reticulate, homobrochate, brochi < ] # wide; colpi 27 x 3 p, PAD 6 p:; pores lalongate, 5 x 1, 22.0 - 23.5 x 25-27 p, 
PAN, Tyson et al. 3788, MoO; plate 86: 1050. 

Macrocnemum glabrescens (Benth.) Wedd. 
Tricolporate; exine semitectate, 2 Lt thick, sexine reticulate, homobrochate, brochi < } transversalis, annulus 2 » wide: pie Circular; grains suboblate, 14 - 17 x 17-20 p. BCI, Schmaizel 1266, MO: plate 86 1. 

Bh wide; PAD 4 up: pores forming costa 

reclin 
served teracolporte: exine semitectate, 3.5 p thick, ey sri tintonccy (per-reticulate), clagrregevguend muri simpli- baculate, lumina 3 p wide; colpi 20 x 1 H. PAD 3 p: pores lalongate, 9 PAN, Croat 12740, MO: plate 86.1053, Ng wide; amb circular; grains suboblate, 44 - 54x 51-61] p. 

Oldenlandia co; al. 
Tricolporate; exine semitectate, 1.2 u thick, sexine reti 
1 amb circular: grains prigaiataiy 22 - 26x 18-19 p. 
PAN, Lewis et al. 5365, MO; plate 86:1052. 

culate, homobrochate, brochi < | # wide; PAD 12 u: pores lalongate, 5 x 11 

Palicourea guianensis Aubl. 
Inaperturate; exine semitectate, 3 p thick, sexine reticulat 
grains spheroidal t eee 63 - 102 x 60 - 80 p. 
PAN, Tyson 3600, MO; plate 

© (Per-reticulate), heterobrochate, lumina variable, 2 - 4 x 2 - 7 p wide; 

ntagonia macrophylla ca 
Ticolporte: exine rep netn itectate, 3 p thick ge reticulate (per-reticulate), heterobrochate, lumina 2 - 6 p wide, muri la epierrggg i ; Pyg co 2x3 B. PAD 14 p: pores circular 12 # diameter, annulus 6 » wide: amb lar; grains oblate-spheroidal, 35 - 39 x 37 - 41 yp. Bh wide; amb circular; g 
BCI, Schmaizel 1032, MO; plate 86: 1055. 

Pogonopus speciosus Wacq. ) K. — in Mart. 
Ticolporate; exine 2 p thick, sexine reticulat te, homobroc e, br Ochi < 1 p wide; colpi as jo 5 yp wide, 
PAD 7 pu: pores lalongate 6 x 10 i amb circular; grains spheroidal to ob! = - ; Seo ra St grain «2.5 ww 
PAN, As 2629. MC rhe late pear) 17- 19x 18 - 20 u 
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Posoqueria latifolia (Rudge) R. & S$ 
Tricolporate; exine semitectate, 3 rm thick, sexine reticulate piibesne eh Stabe hy sthes muri 1.5 p wide, simplibac 
bacula 1.0 - 2.5 p, lumina 2 x 3, 3 x 7 p wide; colpi 40 x 12 p, PAD 15 » yt i aca amb circular; oor 
prolate-spheroidal to eae el pds 51 - 59 x 43 - 52 and 34- sa fg 
PAN, Schmaizel 618, MO; plate 86:105 

sychotria acuminata Benth 
Inaperturate; exine intectate, 4.5 p thick, sexine per-reticulate, baculate, bacula dense, resembling per-reticulate condition; 
Sa spheroidal to subprolate, 49.5 - 68.5 x 47.0- 68.5 p. 
BCI, Croat 4525, MO; plate 86: 1058. 

Psychotria brachiata Sw. 
Inaperturate; exine intectate, 2 p thick, sexine baculate, | la 2.0x0.5 4 i heroidal to subprolate, 48 - 57 x 48 - 57 p. 
PAN, Croat 11231, MO; plate 87: ioe 

Psychotria brachybotrya h sepa ~~ 
Inaperturate; exine i 1 thick, sexine baculate, | la 2.0x 0.5 ins spheroidal to subprolate, 42 - 46 x 37 - 46 p. 
BCI, Croat 11132, MO; plate 87: ete 

Paychotria capitate R. & P. 
te, 2 p thick ine b late, t la 2.0x0.5 p: i heroidal t prolate, 40 - 55 x 37 - 55 p. 

PAN, Croat 10985, MO; plate 87: 1061, 

sychotria carthaginensis Jac 
iia exine semitectate 2 pt thick, sexine reticulate a hgnaner on eae re muri simpliboculate, bacula 1.5 x 
0.7 p high; grains del te spheroidal to subprolate, 30 - 38 x nd spheroidal, ca. 27 p. 
BCI, Croat 10347, MO; plate 87: 1062. 

Psychotria chagrens 
Tieoete: exine somiteciate, 3p thick, sexine brianna ae ata lumina 1 » wide, muri < 0.5 » wide; colpi as long as 
grain x 12 pb wi 9-S4p 
PAN, Foster 1687, PMA: plate 87:1064, 

Psychotria deflexa DC. 
late, bacula 2 x < 1 phigh; grains spheroidal, 61- 71 . 

PAN, Tyson et al. 4320, KE oe wos plate 87: 1065. 

ychotria emetica L. f. 
rt arte and 4- 5 5 colpate; exine comiboctata ». 2 Bb thick, sexine reticulate, homobrochate, brochi < 1 » wide; colpi long x 12 

wid e, 38 - 47x 34-47 
BCI, Croat 5817, MO; plate 87: 1063. 

Psychotria furcata DC 
7 1 Wan 6 hinh i Ieyt hr dal 54 = ° 

Inaperturate; e: xine intect u thick, sexine baculate BIL b ust 73X65 - 67 pt 

Cl, Foster 1046, PMA; plate 87: ee 

Psychotria granadensis Benth. (P. tenuifolia Swartz] aap ; 
Ticolporate, exine semitectate, 2 Ht pening poh reticulate, homobrochate, brochi < 1 » wide; colpi 12x 4p, PAD 16 uw: pores 5.5 x 

: 23.0 x 26.5 - 30.0 h 
eer White. 123, KE 18073, MO; ava 87: me. 

Psychotria grandis Sw. | t 
Tiicolpate: ie semitectate, 2 # thick, sexine reticulate, Meieeng tere lumina > 1 p wide, muri < 1 p wide. simplibaculate 

ula 1.0x <0.5 g ti : - 
PAN, Croat 15090, MO: plate 87.1069. 

Psychotria horizontalis Sw brochate, muri < 1 » wide, lumina | » wide; grains subprolate, 37 
Yr tina exine pacity 2 p thick, sexine reticulate, homo 

oon violas PMA: plate 87:1068. 

-reticulate. t de. PAD 10 
Psychotria limonensis Kraus 

ie 
22 - 25 p, and ee neceaite to ) suboblate, 24 - phe x 32- 40 p. ‘e mle: 6 ri 2.5 p to 3.0 p thick, sexine per wes gal exine semitecta ate, 2.9 ie wi uncon yr wet 

BCI, ba ere 682, MO; plate 88: 1070. 

i si i | ,b | 
napercter eae srmecol. 4 p thick, sexine reticulate (per-reticulate). poner nian aiaieaaiiaalaailid 

27 high, lumina 2 - 3 1; grains dimorphic. mics 43 - 51 p, and suboblate. 
|, DeStephen 238, BC plate 88: 1071 

Psychotria_ micrantha HBK 
INaperturate; exine semitectate. 4 p thick. lSodiametric; grains renee | to prolate-sphero! 
BCI, Foster 641, MO; plate 88:10 

oe reticulate. homobrochate, brochi < 1 » wide, muri simplibaculate, bacula 
sexi 

idal, 24 - 46 » 
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chotria_ pittieri Stand. 
Hes sep oats intectate, 2.5 p thick, sexine baculate, bacula 2 x | p high; grains spheroidal to prolate-spheroidal, 43 - 53 ph. 
BCI, Croat 9547, MO (p), PAN, Correa & Dressler 1902, PMA (d); plate 88: 1073. 

ychotria psychotriaefolia (Seem.) Sta 
Scariest exine semitectate, 2 p thick, mae bade srte homeobrochate, muri < 1 » wide, lumina 1 p» wide; colpi as long as grain, 
PAD 11 y: grains spheroidal to seponselesstds 38 pL. 

, Duke et al, 3655, MO; plate 88:10 

Psychotria pubescens Sw. 
Inapenrate: exne semitectate, 3 p thick, sexine reticulate, homobrochate, muri and lumina < 1 ph wide; grains spheroidal to 

-6 
PAN, Chee fae Mo: plate 88: 1075. 

Psychotria racemosa (Aubl.) Raeuschel 
Inaperturate; exine intectate A hia ine b isodi tric; grains sp idal, 41 - 57 p 
BCI, Croat 10842, MO; plate 88: 107 

—— uliginos 
INaperturate; exine oe 2 » thick, sexine gemmate, gemmae 1.0 - 2.5 # wide; grains spheroidal, 28 - 31 p. 
CR CR 70547; plate 88:1077. 

Randia armat 7 OG. 
Tetragonal tetrad; grains triporate: exine tectate, intectate 1 pu thick, sexine psilate; pores circular, 5 p diameter, i gi annulus 2 1 wide, interporium 17 w: grains subprolate, 38 x 32 h. tetrad 50x 55 p. 
PAN, Croat 14859, MO; piate 88: 1078, 

Randia formosa (Jacq.) Schu 
Periporate (5 - 7 porate); pate semitectate, 1 » thick, sexine psilate; pores circular, 4 - 5 h diameter, protuberant, annulus 3.5 p e@. costa pori 4 p. interporium 10 p; amb circular: grains spheroidal, 36 - 41 p. PAN, Schmaizel 824, MO; plate 88:1079. 

Sabicea villosa Willd. ex R. & 
Wichionecie. exine sath ated 2 p» thick, sexine reticulate, ilar lg brochi < 1 » wide; colpi inconspicuous; pores circular, 3. 5 p diameter; amb circular: grains spheroidal to suboblate, 17 - 24 PAN, Luteyn & Kennedy 1798, KE 18075, MO; plate 88: 1081. 

Spermacoce tenuior L. 

Stephanocolpate he 7 colpate), occasionally appearing porate, exine semitectate, 3 y thick, sexine baculate, bacula 2 p high: 
- 32 p. 

colpi 8.0 x <0.5 », PAD 10 f Peis 
PAN, Guriy& tasn 1631, ‘MO: plate 88; 1080 

= 

mI VIO, 

Tocoyena iri (Standl.) — 
Triporate; pt thick, pone ha pg lastpes ae heterobrochate, muri simplibaculate, bacula 2 pt high, lu- mina dimorphic, Fibs 13q 1247 ium 22 SEE ins oblate-soheroidal, 43 - 45 PAN, Croat 4636, MoO; plate 88: 1082, a sa 

caria tomentosa (Willd. ) DC 
Tricolporate; exine semitectate, 12 M, sexine baculate, bacula < ] bh high; colpi 11 x 2 Hi: pores circular, 2 p diameter; amb cul 

eroidal, 10.5-15.0x 12-15 p PAN, Croat 14477, MO; plate 89: 1083, 

Warszewiczia coccinea Vahl.) K 

ce sage exine maiiphbintiaeiin, 2 uy ‘thick, sexine reticulate, homobrochate, brochi < ; 4 - colpi 12 x 2 np, PAD 3 p: pores Circular, 2 diameter g PNeroidal, 13.5 - 16.0 x BCI, Schmalz! 30, MO: plate 89: 1084, iw 

RUTACEAB 

ee sopolar: radiosymmetric tricolporate, tetracolporate; exine semitectate, 1.5 - 3.0 thick; sexine iglicute. colpi on fore s always transversely aot coe ate: bacula isodiametric, short; colp! long, narrow, osta n ansverse ra to prolate, 16 - 44 x a 4) ng @genen. y Astiotiriet Neonspicuous (endexinic); amb circular to angular; grains oblate- pico 

Key to genera and species: 

la. Tricolporate 
2a. Polar axis < 30 p 

3a. half od caiainds learnt ANS AIOE AEE nl aa reine aan e iti spe cnt Zanthoxylum setulosum 

jig ir eal thy Parole, Inconspicuoue 1 Fn faite 
2b. Polar axis > 30 p Z. panamense 

Sa. spheroidal to subprolate, Pas 37 ft. PAD 10 penne Citrus Sb. Prokate, 37-44 w. PAD oa ee Ib. Jehacoporate | rieneereeann Citrus aurantifolia 
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6a. Exine < 2 p thick, gra | Citrus reticulata 
6b. Snithe > Zi on grains aonb le to prolate 

7 Citrus aurantifolia 
7b. a eee to subprolate 

8a. Exine 2 - 3 p thic . penn brochat Citrus sinensis, C. grandis 
8b. Exine 2.0 - D 5p heterobrochat Citrus limon, C. aurantium 

Citrus aurantifolia pe pasilladl past 
Tricolporate, tetracolporate; exine 2.5 - 3.0 p thick, sexine reticulate, heterot hate, simplit late, bacula 0.5 p high, muri 0.5 
ph, lumina 1 - 3 p wide; pele 8 wi costa colpi 5 p, PAD 7 4 t | ins prolate, 37 - 
X28 - 35 p. 
aC, Croat 9190, KE 18434, MO; plate 89: 1085. 

mL. 
ieocciporte exine 2.0 - tent se lat t hat late ,t la 0.5 x 0.5 p high, muri 0.5 p wide, lumina 

at Ipi 3 p, PAD 8 - pectin vee 8 pL: amb circular (tetralobate); grains subprol 

35 x 24 - 28 p. 
MEX: Martinez 1285, PMA; plate 89: 1086. 

itrus grandis (L.) Osbe 
Tetaccporate exine 2 ; ‘ick, sexing reticulate. homobrochate, sage < 1p. muri simplibaculate; colpi as long as grain x 2 » 

e; pores lalongate, 4 x 12 w: ar ; grains pro heroid -31.5x 27 -30p. 
iN. #4837, HIFP; plate 89-1087, 

Citrus limon (L.) Burm. f. 
eae tetracolporate; exine 2.0-2.5p bacula 1.0 x 0.5 high. mu 
L, lumina 1 - 3 p wide; colpi 30 x 1 p, costa ape 2.5-3.0p “hick, PAD 10 p: pores snaoe 1.5 x 8 - 10 p; amb circular, grains 
prions a subprolate, 33 - 37 x 30 - 35 p. 
PAN, Schmaizel 1352, MO; plate 89: 1088. 

reticulata Blanc 
leracobporcte exine | - - 2.0 p thick, sexine reticulate, | 

L wide; colpi 32 x 1, va colpi 3 p thick, PAD 9 »:; pores lalonga 

Bry 31-41x 32-4] 
BCI, Croat 14870, KE 18436, MO: plate 89: 1089. 

simplibaculate, bacula 1.0 x 0.5 p, muri < 0.5 wide, lumina 

te re cael parallel, 1 x 11 p; amb circular; grains oblate- 

Citrus sinensis (L.) Osbeck 1 
Tetracolporate; exine 3 p thick, sexine sien homobrochate, simplibaculate chap eon Spoon oamer happens 
costa colpi 2.5 p, PAD 12 p: pores lalongate, 1 x 7 p: grains prolete Ro meyrcnate, 22° 27 * 
BCI, Schmaizel 1282, MO; plate 89: 1090. 

Zanthoxylum belizense Lund. la 1.0 x 0.5 p high; 
Ticobporate: exine 1.5 p thick, sexine reticulate, homobrochate, muri simplibaculate, range oe henenpaheetn aacnbeeskae. 
colpi 12x < 1 p wide, costa colpi 2 p thick, PAD 5 p: pores lalongate to transversely parallel, 1x 7 4: 0 * 

‘i 
BCI, Croat 12497, MO; plate 89:1091. 

Zanthoxylum panamense P. Wils. 1 » wide, bacula 1.0 x 0.5 p high; 
Ticolporate:. exine 2 p thick, sexine striate-reticulate, homobrocha chase ony ied acre ais grains subprolate, 18 - po hg 5 
-_ 14x <1 p, costa colpi 2 , PAD 5 p: pores lalongate to sakeplen parallel, 1x6 pa 

18 
BCI, Schmaizel 980, MO; plate 89: 1092. 

Zanthoxylum procerum J. D. Sm. 
Tricolporate; exine 2 p thick, ee bigot _ SIP 

high; colpi 16 x < 1 1, costa colpi 2 
BCI, Croat 5847, MO; plate 89: 1093. 

te, muri < 0.5 p wide, lumina 1 p, bacula 1.5 x 0.5 

te Secor a ior: groins subprolate, 21 - 22x 17 - 18. 
iJ 

Zanthoxylum setulosum P. Wils le, lumina 1 p wide, bacula 1.0x < 0.5 
Macbeshe ata 2 i thick, sexine reticulate, ghee bag _ sssaienaclvet lees soe i ped ari ceritgeerioogy 

high; colpi 16 x < 2 M. ake colpi 2 p thick, B 
pipes 16-18x 17-1 

R, Linares 92, PAO 697; aia 89: 1094. 

SAPINDACEAE 

hanoporate (4-porate); exine e, triporate. syncolporate. step 

Meters nepetorssterenieth et PS eat paetesnetites oncternne nulls Comal Cohcvekot 
colpi arceacic Nee ay nante: costa colpi (tricolporat vein or, ie ne Souths membrane; amb 
dio to lalongate a sate aioe jbate forming 0 peroblate, usually oblate, 12 - 43 x 23 - 66 p. 

Orlable, circular, semi-angular, subangular, 

(6 genera, 25 species; addit sent refe
rences: 98,1 
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Key to genera and species: 

sa grngermen lal ate, protruding, 2.5 x 6p Talisia princeps 
2b. < 30 p, p lol gat | dition, 5x8p Thinouia myriantha 

Ib. Syncolporate (Cupania &Serjania) 
3a. Scabrate ; 

4a. Exine > 2.5 p thick, grains oblate Cupania cinerea 
. Exine < 2.5 p thick, grains su te 
Sa. Exine 1 p» thick, pores 4 p diameter Cupania rufescens 
5b. Exine 2 p thick, pores 7 p diameter Cupania sylvatica 

3b. Foveolate-perforate 
6a. Exine 5 p thick, amb semilobate Serjania rhombea 
6b. Exine <2 p thick, amb se! ngular 

5 p diameter, equatorial axis 33 - 40 p Serjania circumvallata 
7b. Pores 6 - 7 4 diameter, equatorial axis 60 - 66 p Serjania decapleuria 

6c. Reticulate (homobrochate), exine 3 yp thick, amb semi-angular Serjania cornigera 
6d. Psilate 

8a. Amb angular 
9a. Pores 2 - 3 u diameter 

10a. Equatorial axis > 35 p Serjania paucidentata 
106, Equatorial axis < 35 p Serjania pluvialiflorens 

9b. Pores > 5 - 6 1 diameter 
11a, Pores lacking annulus Cupania latifolia 
11b. Pores annulate 

12a. Annulus 2 p thick Serjania atrolineata 
12b. Annulus 25 * 3.0 Hu thick Serjania mexicana 

. Amb semilobate Serjania trachygona 
Ic. Triporate 

13a. Reticulate (homobrochate) 
14a. Pores 2 - 3 » diameter 

Allophylus psilospermus 
14b. pores 7 - 8 yu diameter Paullinia pinnata 13b. Foveolate, grains dimorphic ca. 32 x 56 pand 22 x 30 p Paullinia baileyi 

13c. Scabrate-perforate 

16a. Oblate ca. 22 x 38 p Paullinia rugosa 
6b. Peroblate ca. 16 - 20x 30-41 p 

17a. Pores 5 p diameter......... Paullinia fuscescens 17b. Pores 3 » diameter.......... Paullinia glomerulosa 15b. Pores 6-7 p di t 
Hi rene to peroblate Ca. 28 x 48 Pooececcscccscesseseee, Paullinia bracteosa 5 Rh 2AM OS he caicer nce. i 

‘owe HB. - Paullinia fibrigera 

19a. Amb circular, pores inconspicuous, atrium 1 '; ©: Aen Talisia nervosa 196. Amb angular, pores conspicuous, vestibulate........... .. Paullinia turbacensis ld. Tetraporate 
20a. Reticulate 

21a. Pores 2 - 3 p diameter, OU OR cei Allophylus psilospermus 21b. Pores 7 - 8 HW diameter, grains subODICAE............sesssssssssiesieecc stints fen - nite het acca awe ne tc oe ee ee Paullinia baileyi 
Allophylus psilospermus Radik. 
3 - 4 porate; exine semitectate, 2.5 pt thick, sexine reticulate, homobrochate, brochi < 5 ht wide, endosexine densely columeliate, pire a by small bacula, sexine easily differentiated from nexine; pores circular, 2 - 3 p diameter; grains Y trip b i-angul ins oblate, 15 - 25 x 30 - 35 BCI, Croat 5031, MO; plate 89: 1095. . 

Cupania cinerea P, & E. 
Ticolporate, syncolporate, heteropolar; exine tectate, 3 - 4 thick, scabrate, sexine densely columellate:; colpi narrow < 1p wide; pores circular, 6 1 diameter, forming small vestibulum: grains oblate, 18 - 20 x 37 pL. PAN, Clewell & Tyson 3263, KE 18319, MO; plate 89: 1096. 

Cupania latifolia HBK 
Tricolporate, syncolporate, heteropolar: exine tectat - i i i 

: 

cllterorifichen’ tra tae a Sa ectate, 1.5 - 2.0 p thick, sexine psilate, densely columeliate, sexine easily reas xi rrow | » wide: pores atrium type, 6 p diameter: amb angular; grains oblate, 37 » wide (polar PAN, Lazor 5488, MO; plate 89: 1097. 

Cupania ru R 
me ae it rte ee exine tectate, 1 p thick, sexine scabrate, endosexine densely columeliate; colpi Bh era type. covered by fine, granulate sexinic membrane: amb angular; grains suboblate, 20 - 22 x 35 pp 
BCI, Foster 2163, PMA; plate 89: 1098. 

Cupania 
Syncolporate; exine tectate, 2 

i 

ribet el eas ce Pe Lt thick, sexine scabrate, endosexine densely columeliate; colpi narrow, 2 » wide; pores circular, BCI, Croat 13481, KE 18321, MO; plate 89:1099. oe ce Se 



SAPINDACEAE 141 

Paullinia baileyi Stand. 
Triporate, occasionally 4 aperturate; exine tectate, 2 p th b ndosexine lat circular, 9 
yp diameter, covered by fine ectexinic membrane, costa —— ioe 3p thick. amb sla grains oblate, dimorphic. 25 x 35 
and 35 x 60 p. 
PAN. von Wedel 2292, KE 18322, MO; plate 89:1 100. 

Paullinia bracteosa Radlk 
ae exine tectate, 2 mu thick, sexine scabrate, endosexine densely columeliate; Latah “6 7 7* diameter, covered by fine 
ectexinic membrane re) g 
PAN, Kennedy et al. 3055, KE 18323, MO; plat  90:1101. 

ia fibrigera 
Somat exine fectote, 2. 5 aa thick, sexine scabrate. — perforate, endosexine densely columeliate; pores 7 » diameter, 

annulate; amb an - 35. 
PAN, Schmaizel 953, “MO: plate 90: 1102. 

Paullinia scens HBK var. glabrata Croat 
Triporate:; exine tectate, 2 p thick, sexine scabrate to perforate, endosexine densely columeliate, sexine differentiated from 

sac lag pores 5 p diameter, covered by fine ectexinic membrane, costa pori (annulus) 3 - 4 p thick, appearing to form 

PAN, Burch ‘etal. 1121, KE 18325, MO; plate 90:1 103. 

Paullinia glomerulosa 
hictokalon exine os rag "2 5 py thick. sexine sénigcighi ae densely columeliate; pores 3 H diameter, | sang id fine 

ic membr Ug v He. 

BC ‘Croat 6224, KE 18326, MO; plate 90: 1104. 

Paullinia pinnata L. 
3 - 4 porate; exine tectate, 2.0 - 2.5 p thick, sexine reticulate, scakisacaken hate, br = <lpw densely columeliate, 

srl pete by bacula, nexine easily differentiated from sexine; pore: -8y ee eter, covered by fine oo 

Qa pori ee = : - thick; amb angular- plied ies sian cant aa rept to hemboidal 
(when 4 

Op. some, dishie ‘ammonite 
BCI, Foster 1059, PMA; plate 90: oi 

Paullinia rugosa Benth. ex Radik. 
porte: exine tectate. 1 5 - 2. 0 B idee sexine scal 

BCI Croat 6036, MO: plate 90:1106, 

brate, endosexine slightly columeliate, sexine differentiated from nexine; 

| ins suboblate, 22 x 38 yp. 

Paullinia turbacensis HBK 
Triporate; exine tectate, 2 p thick, sex 
amb angular; grains oblate to peroblate, 12 x 
BCI, Croat 7324, KE 18327, MO; plate 90: 1107 

ine a pores 2.5 p diameter, forming vestibulum; costa pori (annulus) 2.5 - 3.0 » wide; 

25h 

Serjania atrolineata Sauv. & Wr ; ; A : i ren “ 

Tricolporate, syncolporate, heteropota exine tectate. 15-20p thick, ee 5 tara colpi very narrow; pores 5 - 6 p 

cop costa pori (annulus) 2 pw g vy <r at 
PAN. Dwyer et al 5158, KE 18329, MO: plate 90:1108. 

Serjania circumvallata Radlk. K sane foveolate to perforate, endosexine ne 
3 - 4 colporate, syncolporate, heteropolar; exine tectate, | 1.5 - 2.0 p thic 

eokarehahe: share ereangarte pores 5 p diameter, costa pori paren ches 2 » wide; amb semiangular-convex; grains oblate 

peroblate, predominantly 3-aperturate, < 20 x 33- 40 p. 

BCI, Schmatel 334, MO; plate 90: 1109. 

“Aish ee te 
brochate, brochi 1.0 - 1.5 » wide, 

: exi hick, sexine reticulate, homobrochna rv 

corporate, syneaporte he apieani 
ene é ef) iameter, endexinic, costa pori (annulus) 5 p wide; amb 

robb ike ae grains variable in size and form, predominantly suboblate, 43 - 96 # 

N, Gentry 6534, KE 18328, MO; plate 90:111 

i i ly columellate, sexine rine 
sexine foveolate, endosexine strong 

ye eter, appea iid vestibulate, covered by fine sexinic membra 

blate to peroblate, 33 x 

ia decapleuria Croat 

Tricolporate, syncolporate; exine tectate, 1.5 - 2 
differentiated from nexine; colpi narrow; sine . 

Wiue, 

BCI, Croat 12955, KE 18331, MO; plate 90:1111. 

Serjania mexicana (L.) Willd. ne slightly scabrate; colpi narrow; pores 5 p 
ck, sexine psilate. endosexi g 

Wcolnorcte, smncoiporae: exine recite. 1S SL. costa pori (annulus) 2.5 - 3.0 » wide; amb angular: grains variable in 

size, suboblate, 23 x 40 p. 
BCI, Croat 8285, KE 18332, MO; plate 90: 1112. 

Ticolporate,syncopore exine tectate. 1.5 - 2.0 p thick. sexine Lee ap enonepicUCLs 2-0 p charneter, vecsouaate, Gcetes 

“ eek SW lus) 1 ide 
ocents & Vestal 582, KE 18333, 

ies plate 90: 1114. 
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Serjania pluvialiflorens Croat 
ea apd synco Iporate; exine tectate. 2 aa thick, sexine scabrate, penne columellate; colpi narrow; pores 2 » diameter, 

bulat x 36 

Mey Seat 12421, MO: ph i 90:1113. 

Serjania rhombea Radlk. 
rine syncolporate; exine tectate, 5 p thick, sexine foveolate, endosexine strongly columellate, sexine differentiated 
f nexine; colpi narrow; pores 6 y diameter, vestibulate, covered by fine ectexinic membrane, costa pori (annulus) 3 p wide: 
amb semilobate; grains oblate to errr 30 - 66 pb. 
PAN, Nee 8574, KE 18334, MO; plate 91:1115. 

Serjania trachygona Radlk. 
icasoeeie 6 sync olporate; cane tectate, 2 H thick. sexine psilate, endosexine i a scabrate; colpi narrow, appearing on one 
hemisphere; pores 5 p to oblate, 1 
PAN, Gentry 6700, KE 18335 (~). BCI, Schmaize! 263 (d), MO; plate 91:1116. 

Talisia nervosa Radlk. 
Triporate; exine tectate, 2 p thick, sexine psilate; colpi apparently present; pores deep atrium type, 2.0 - 2.5 » diameter; amb 
circular to semilobate; grains oblate, 20 x 29 yp. 
PAN, Blum & Dwyer 2101, KE 18336, MO; plate 91:1117. 

Talisia princeps Oliv 
Tieolporate: exine tectate, 2 yh thick, sexine Sree ata as long as grain, costa colpi present; pores lalongate, 2.5 x 6.0 p ’ 

We Ol ircular; 

BCI, Zetek ot KE 18337, MO: plate 91:1118, 

Thinouia myriantha Tr. & Planch. 
Tricolporate; exine tectate, 1 » thick, sexine scabrate; colpi inconspicuous; pores lalongate, 5 x 8 p; amb circular; grains prolate- 
spheroidal to oblate-spheroidal, 25 - 28 x 23-26. 
GU, Klug 4102, KE 18338, MO; plate 91:1119 

SAPOTACBAEB 

Monad; isopolar-radiosymmetric; 2,3,4-colporate; exine tectate, variable, | - 3 ue ga at poles, 2 - 4 » thick at equator, sexine 
Nes he haps gens colpi narrow, variable in length; pores semiprotuberant, occasio nally forming vestibulum, lalongate, 

frequently covered by ectexinic winsnibbalsn forming equatorial te (costa pori ); amb angular to circular: 
eit apo ta petra 17 - 42 x 12 - 35 w. (6 genera, 3 species). 

Key to genera and species: 

la. Dicolporate 
lb. Tricolporate 

2a. Subprolate, amb semitriangular 

Pouteria stipitata 

3a. Exine 1 p thick , not variable, colpi < 12 p long Chrysophyllum entnsia 
3b. Exine iaoripresy 2 ‘aan poles, 3 - 4 p at equator, -colpi > 12 plong Pouteria unilocularis 

2b. Oblate, amb c 
4a. Polar axis 39. i HB. sexine psilate at poles, scabrate at equator Cynodendron panamense 
4b. Polar axis 19 - 23 p, sexine completely psilate Pouteria stipitata 

Lid 4-colporate 
Sa. Suboblate, PAD 14 yp. interporium 10 p Pouteria fossicola 
5b. Oblate, PAD 9 p, interporium 12 p Pouteria sapota 

Chrysophyllum cainito L. 
st exine | ia _ sexine psilate; colpi 10 x 1 pw: pores 1.0 - 1.5x 6.0 H, protuberant, costa pori 2 uy; amb angular; grains -20x1 6 
PAN, rc 23, PMA; plate 91:1120. 

Cynodendron panamense (Pitt.) fostctad 
Tricolporate; exine variable, 1.5 - 2.0 thick at pe : 5- 3.0 p thick at equator; colpi 22 x 2 pH. PAD 5 ps: 2 x 6p, club type, costa pori 2 amb circular; grains oblate, 2 34 x 20 - 
BCI, Knight, no voucher; BCI; plate 91:1121. 

eria fossicola Cronq. 
oi ean wines es ae 3.0 
10 p, club type, interporium 1 

“ thick at poles, 3 - 4 p thick at equator, sexine psilate; colpi 22 x 1p, PAD 14 pu: pores 3 x 8 - 
e i » aMb circular; grai boblate, 40 - 42 x 31 - 35 p. ‘AN, Dressler 3811, PMA: 1 Nat esti 

; : 

vr 

Pouteria sapota (Jacq.)Moore & Stearn 
Tetracolporate: exine variable, 2 pt thick ot poles, 4 p thick at equator, sexine psilate; colpi as long as grain x < | p wide, PAD 9 p; pores protuberant, 3.5 x 8.0 - 9.0 1, covered by thin sexinic membrane, dis ing vestibulate ti 
a cic a en playing i condition, 4 x 10 p, interporium 12 p:; 

PAN, LAO 108, PMA; plate 91: 1123, 
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Pouteria stipitata Cronq. 
pe eee pseayeggd exine variable, J. i A ‘5 mu thick at Poles, 2.0 - 2.5 p thick at equator, sexine psilate; pores protuberant, 
lub type 1.5 -2 »19-23x 15-18 p. 

BCI. Croat 10298, ik plate 91: 1124, 

nilocularis (J. D. Sm.) Baehni. (P. reticulata 
Vicolpora exine variable, 2 » thick at poles, 3 - 4 p thick at equator, sexine psilate; colpi 14 x 1 - 2 ph, costa colpi 2 pw; pores 1.5 x 

angular; grains enti te 19-21x 15-17 p. 
PAN, psc 49844, PMA; plate 91:1125. 

SAXIFRAGACEAE 

Monad; isopolar; radiosymmetric; intectate; tricolporate; exine 1.0 - 1.5 » thick, sexine reticulate: pores lalongate, 2 x 4 »; amb 
circular to hexagonal; grains peek oiioi 16- 19x 14-16. (1 genus, | species). 

Hydrangea pe a Moric 
Ticolporate: © exine somnitectate, 1.0 -] ‘Sp thick, sexine reticulate, simmplicol llate, heterobrochate, bacula 1.0 x 0.5 p: PAD 3 

16-19 x 14-16p 
VEN, Gentry « et al. 11061, PMA: plate 91:1126. 

SCROPHULARIACEAE 

Monad; isopolar; radiosymmetric; tectate and semitectate; tricolpate, 4-colpate, tricolporate; sexine psilate and reticulate to 
scabrate; amb circular; grains subprolate to prolate-spheroidal, 10 - 25 x 9 - 24 p. (5 genera. 6 species).. 

Key to genera and species: 

la. Reticulate 
2a Tricolporate Bacopa salzmannii 

. Colpate 
3a. Tricolpate, sexine heterobrochate, ee absent Lindernia crustacea 
3b. 4-colpate, homobrochate, margo presen Lindernia diffusa 

Ib. Psilate 
4a. Tricol 

 Ouapaeeeel: > 14p, PAD 2p Mecardonia procumbens 
. Prolate-spheroidal, < 14 p, PAD 3p Stemodia verticillata 

4b. Tricolporate Scoparia dulcis 

salzmannii (Benth.) Wettst 
ieoborcte exine semitectate, 2 ri thick, sexine reticulate, homobrochate, brochi < 1 p wide, muri simplibaculate, bacula | p 
high; colpi as long as grain x 4, pe wide, appeari ng s seme PAD 1-2 H. costa colpi 1 thick, hey oy reper i equatorial 
cConctri sia g to prolate 3] 

, Pittier 2456, NY; plate 91: 1127. 

Lindernia crustacea (L.) Mue! 
Tricolpate; eine somitectate, 2 # thick, twice 2 thick as nexine, sexine reticulate, heterobrochate, brochi 1 p wide; colpi long, 
dee 8 
PAN, Nee & Hareen 14076, KE 18140, MO; plate es ep 

Lindernia diffusa (L.) We 
Tetracolpate; oot Semitectate, lk 5 B thick, sexine reticulate, hemrenyres homobrochate, brochi < 1 p wide, muri simplibaculate; 
colpi 12 x 1p, margo 23-27x 20.0-23.5p 
BCI, Schmatel 984, MO; plate 291: 1129. 

procumbens (P. Mill.) Small. 
Tricolpate; exine tectate, 1 p thick, cactelad Saget 
PAN, Tyson 3506, KE 18139, MO; plate 91:1 

PAD 2 p; amb circular; grains oblate-spheroidal, 14 - 16 x 16-17 p. 

noted stn tectate, 1 p thick, sexine psilate, PAD 2 p:; pores lalongate 1.5 x 3 yu: amb circular; grains oblate-spheroidal, 18 

x 18-2] p. 
PAN, Nee 10167, KE 18138, MO; plate 91:1131. 

Stemod. P. Mill.) Hass 
-emihsanl prptaesr irra < deo sexine psilate; PAD 3 p; amb circular; grains prolate-spheroidal, 10.5 - 12.5x 8.5- 11.0 p. 

CR, Tonduz 9621, CR 75518; plate 91:1 132. 

SIMAROUBACEAE 

e semitectate and intectate 1.0 - 2.5 p thick, sexine striate, reticulate, or 
14 - 9 

ate; exin d; isopolar; radiosymmetric; tricolpor pheroidal to prolate, 14 - 38 x 9.5 - 38.0 pn (3 
Mona 
verrucate; pores circular to lalongate; PAD conspicuous; amb circular; grains s 

a, 3 species). 
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Key to genera and species: 

la. Grains < 20 yp pore: fas 
2a. Sexine site. prolate, pores circula Picramnia latifolia 

Simarouba amara xine verrucate, as pores iene 
Ib. Grains > 20 p, eae large, 10 » 

Picrarania latifolia 
Tiicolporate; exine itectate, ] - thick; ‘sexine striate, striae Seep colpi as long as grain x 2.5 » wide, PAD 3 p:; pores circular 

14-18x9.5-11.0 
BCI, Foster 2089, PMA; plate 91: 1133. 

Quassia amara L. 
Tricolporate, rg Syncolporate; exine semitectate, 2. 5 he isis sexine reticulate (per-reticulate), homobrochate; PAD 21 
#; pores circular 10 
BCI, Schmatel 265, MO: plate 91: £1134, 

.~ J 

Simarouba amara Aubl. var. typica Cro 
Tricolporate; exine intectate, 2 thick, sexine verrucate, verrucae variable in size, ae ce between verrucae; colpi long, < 

1b circular; grains prolate-spheroidal | to spheroidal, 15- 17x 14-17 p. 
BCI, Schmatel 507, MO: plate 91:1135. 

SOLANACEAE 

Monad; isopolar-radiosymmetric; tricolporate to syncolporate, oe and stephanocolpate; ti tectate and 
semitectate, < 1.0 - 6.0 » thick; sexine psilate, reticulate, rugulate, en xine occasionally granulate; colpi generally long and 
narrow, occasionally uniting at poles, appearing syncolporate. arn pene conspicuous, generally forming exitus digitatus: 
colpi phoraaaern displaying equatorial constriction; pores lalongate, uniting at edges and zonorate (costa equatorialis), aspidate 

wget vestibulate type; amb circular; grains subprolate to oblate, 12 - 47 x 12-52. (9 genera, 25 species; additional 

Key to genera and species: 

la. Tricolporate 
la. Sexine sculptured, exine variable in thickness 

3a. ponies grains prolate-spheroidal, pores lalongate @ RAD BE coe Capsicum annuum 
. Rugulate, grains oblate-spheroidal, pores forming ring (zonorate) Cestrum nocturnum 

2b. Sexine psilate, exine uniform in thickness 
4a. Oblate (oblate to o neil 
Sa. Equatorial axis 

6a. Pores ne shernisets: PAD 4p Cestrum latifolium 
Markea ulei 6b. Pores ae A. PAD 15 - - 1p 

7a. Grains 24 - 28 : Solanum ochraceo-ferrugineum* 
7b. Grains 13 - 1 

8a. Exine < 1 p thick Solanum arboreum 
8b. Exine 1.5 p 

9a. Endosexine granulate, ta 13-15 p Solanum argenteum 
9b. Endosexine Aha grains 15- 19 p Solanum hayesii 

4b. Prolate ea ei to rn 
ine 1.0-3.0 

1 1a. § A eto ie Prlte scherids 
12a. Costa colpi p 

osta salle 3 forming exitus digitatus, exine : 4 NEW Rinss cotat rues Solanum asperum 
136. Costa reptiese ming margo, exine 1.5 p thi Cestrum megalophyllum 

12b. Costa no = 
3a. Subpro a a < 1.5 p thick Solanum jamaicense 

13b, rinaeoanaecheat sry exine 21.5 p thick Solanum subinerme 
1 1b. Spheroidal 

15a. Exine 3 p thick Cestrum racemosum 
15b. Exine 1.5 - 2.0 p thick 

. 36-39 p Cyphomandra hartwegii 
16b. 23 - 25 pw Physalis angulata 

10b. gy 1.5 p thick 
<15p 

ts Pores 2.5 x 6.0 p, protruding Cyphomandra allophylla 18b. Pores 1.5 x 3.0 p, common type..... Lycianthes synanthera 
17b. > 15 

p 
20a. Pores zonorate 
20b. Pores lalongate... 

Physalis pubescens 
Solanum lancaeifolium 

19%. 15-21 p 
21a. Pores lalongate, oblongate 2 x 4u Lycianthes maxonii 
21b. Pores lalongate to co parallel 

22a. Pores 1-2x7- Solanum 
Witheringia sees 

22b. Pores zonorate, ring 2 » wide 
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23a. 15-17 p Solanum umbellatum 
23b. 20-21 p Solanum antillarum* 

lb. Syncolporate 
24a. Sexine rugulate, exine > 3 p thick, grains Oblate-spheroidal............:esceseeseeseeeee Cestrum nocturnum 
24b. Sexine psilate, exine < 3 y thick, grains prolate spheroidal 

Solanum lancaeifolium at 

25b Solanum umbellatum 
le: dicinestacdin, eosin gt 24 p, exine 1.5 - .02 Physalis angulata 
1d. 5 - 6 colporate, suboblate, 44 - 52 p, exine 1.5 p thic Browallia americana 

americana L. 
_ 6 colporate; exine 15 H thick, aang: rae te endosexine granulate, rugulae 1 p thick, having irregular orientation; pores 

p 14x 6p: amb circular, appearing hexalobulate; grains suboblate, 44 - 47 x 50 - 52 p. 
PAN, Tyson 7125, PMA: plate 92: ee. 

Capsicum annuum L. 
Tieolporate exine variable 3 p thick, at intercolpium and 6 p thick at apertures, sexine reticulate, homobrochate, brochi < | A 

i as long as grain x | by costa colpi 1.5 p: PAD 12 p; pores lalongate, 2 x 12 p, protruding, vestibulate, zonorate, a 
circular; grains prolate-spheroidal, 32 - si rs 31 p. 
PAN, Croat 22522, KE 18143, MO; plate 92:11 a7. 

Cestrum latifolium La 
Ticolporate exine 3 - 3 h thick, sexine edreseandh fo Papel scabrate; ena as long : as grain x 2 - 3 Ay wide. ee Se a 

38 - 43 p. operculum: PAD 4 
PAN, oe 5080, MO; plate 92.1138. 

Cestrum megalophyllum Dun. in DC. 
Tricolporate; exine 1.5 p thik, sexine pve to slightly scabrate; colpi 36 x y H. costa colpl Ce a a margo; pores 

p 1, 46 - lalongate, zonorate, ring c ph 
BCI, Croat, MO; plate 92: 1139. 

urnum L. 
Tricolporate and syncolporate: exine 3 - 6 p thick, sexine pena eal tga short. nay colpi as long as grain x 2 » wide. 

frequently united at polar area; pores lalongate, zonorate. de; spheroidal to spheroidal 28 - 

x30-32p. 
PAN, Lewis et al. 814, PMA, plate 92:1140. 

Cestrum racemosum R. & P. 
foes exine rs pt thick, sexine psilate, endosexine densely soacongrmpie colpi as long as grain, narrow, 1 p wide; PAD 8 p: 

-32 pores lalongate, zonorate, ring 4 » wide; a g 
PAN, D'Arcy 10330, PMA; plate 92:114 

Cyphomandra allophylla (Miers.) Hemsl. : 
Tricolporate; exine oo pt thick, sexine psilate; colpi as long as grain, narrow: pores lalongate, 2.5 x 5.0 p, appearing protuberant; 

amb circular; grains prolate-spheroidal, 12 - 14 x 12 - 
PAN. Herrera 10, PMA; plate 92:1142 

Cyphomandra hartwegii nities Walp. 
jicoksetie: exine 1.5 p thick, sexine psi 
continuous ring iis palsies 5 p wide, appearing as protu 

peg roidal, 36 - 39 
N, Hamme! 6010, KE 18149, MO; 92:1144. 

silate, endosexine slightly scabrate; colpi 36 x 2 - 3 p, sharp; pores lalongate. forming 

tuberant aperture from polar view: amb aero oRea 

Stand. 
opr ipsncanigy 1 p thick, sexine psilate: colpi as long as + narrow, inconspicuous; pores slightly lalongate, ca. 2 x 4 p:; 

amb circular; grains eee to A eaiaednaleines 18 - 20x pe 

BCI, Croat 6307, MO; plate 92: 

Bitter. Lycianthes synanthera (Sendt.) Bi 6, endosexine sii —* colpi long and narrow; pores lalongate, 1.5 x 3 yw; amb 
p. 

circular; grains prolate-spheroi ° spre 11.0 - fc 5x] 

Markea ulei (Damm.) Cuatr. 
Tricolporate; exine 2 ick, htly scabrate; colpi as long as grain x 1 p; PAD 15 - 18 p; pores 

lalongate 7 p high, ba ah vestibulum Caspi 

late, endosexine slig 

as te gh x 10 p wide; amb circular; grains oblate , idate type) at junction with colpi, ca. 5 p hi 

X 36-37 ph 
PAN, Nee 7271, PMA; plate 92:1 146. 

uae poutine 1.5 - 2.0 p thick, sexine psilate; colpi as long as grain x 1 p, resembling syncolporate type, costa colpi 2 pu 

wide, colpi displaying slight membrane; — lalongate 3 x 10 p. zonorate; amb circular; grains spheroidal, 23 - 25 p. 

PAN, Tyson 6710, KE 18151, MO; plate 92: 114 
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sal 
8 exine | ” thick, sexine psilate; colpi as long as iat narrow costa colpi 2 p thick, forming exitus digitatus, colpi 
appearing frequently united at | poles; pores lalongat fe, itch onspicuous, continuous bcd 2 » wide (zonorate), appearing 
vestibulate from polar g p heroidal to speoniaoirien 24 - 25x 23 
BCI, Schmatel 885, MO; plate 92: 1148. 

O. E. Schulz in U eSeshheceaganit nudum apache & B. ex Dun.) 
maar exine 1 p thick, sexine psilate; colpi as long as grain, narrow, costa colpi 1.5 p thick, forming exitus digitatus, 
appearing constricted = a pores Soman, forming eral ring 2 p wide (zonorate); amb circular; grains prolate- 
spheroidal, 20-21 x 19 - 
PAN, Croat 8958, MO; ei 

Solanum arboreum Dun. 
Tricolporate; ssbeahag 1 p thick, Heys A sgiggen colpi as long as grain, very narrow, < 1 HN wide. costa colpi < 1 p thick; PAD 3 p:; 
lalongate to transversely parallel, 1 x 8 yp. slightly 5 spheroidal to spheroidal, 16 - 18 x - 8 HB. 
PAN, Blum et al. 3988, PMA; plate 92:1 150. 

Solanum argenteum Poir. 
LS piel exine 1. 5 # thick, sexine ‘Psilate, endosexine dis ere colpi long and narrow; PAD 2 yu; pores lalongate. 1.5 x 
8.0p spheroidal, 13- 14x 14-15 
PAN, D'Arcy 6045, PMA; plate 92:1151. 

Solanum asperum L. C. Rich. 
Tricolporate; exine 2 p thick, sexine psilate; colpi as long as grain x 1 » wide, a appearing constricted at equator, costa colpi 2u thick, forming “nge pi atus; pores lalongate, endexinic, 2 x 10 yp. aspidate; amb circular: grains prolate-spheroidal e spheroidal, 22 - 24 x ] 
PAN, singe 1121, is plate 92: 1152. 

Solanum hayesii Fern 
lie pat erie exine | s ph thick, sexine psilate; colpi long and narrow, constricted at we pect pores protuberant, having costa alongate, zonorate; amb circular; grains oblate-spheroidal to spheroidal, 15 - 19x 17-19 p. 
PAN, ppt & Dressler 362, PMA (p), PAN, Blum et al. 1750, MO (d); plate 92:1153, 

Solanum jamaicense P. Mill. 
Ticolporate:  exine 1 2 yh thick, sexine psilate: one os Pe narrow; pores protuberant, having costa pori, lalongate, zonorate, ring 2 “29 X 
PAN, Kirkbride & Crebbs 14, PMA (p). PAN, Blum a al. say MO (d); plate 92:1154. 

Solanum lancaeifolium Jaca. 
paint ic to syncolporate; exine 1 p thick, sexine psilate: colpi as long as hin uniting at poles, displaying equatorial constriction, costa colpi 1.5 p thick forming exitus digitus; pores oo 2x 11-15, zonorate, protuberant from polar view; amb stkagpiol grains subprolate to prolate-spheroidal, 25 - 26 x 22 - 24 
BCI, Croat 9027, MO (p), PAN, Croat 12539, MO (d): plate 92:1155. 

Solanum ochraceo-ferrugineum (Dun.) Fern. (Solanum rude epannum Dun. in DC.) 
beech exine 1.0 - 1.5 p thick, sexine psilate; colpi lon Ng and narrow, displaying irregular equatorial constriction; pores 1.5-2.5x9-15p, protuberant from polar view, having costa pori, zonorate: amb circular: grains oblate-spheroidal, 24 -27x a 28 ve 
PAN, Correa et al. 2773, PMA (p), PAN, Tyson 5523, MO (a): plate 93:1156. 

Solan DS. 
Tricolporate; exine < 1 : thick, sexine gee — aie and narrow, ei | equatorial panei ebess pores protuberant from polar view, costa pori narrow, lalongate, 1 x rolate-spheroidal,19 - 21 x 18-19 p. PAN, Lazor 5536, MO; plate 93:1157. 

subinerme 
Selanaielon exine 1. 5. a 0 p thick, sexine psilate; colpi long and HAG, Siri equatorial constriction: pores protuberant from polar view, costa pori narrow, lalongate, 2 - 3x 16 - 18 p, zono: 1,28 -30x27-28y PAN, Correa et al. 5051, MO; plate 93:1 158. 

v 

um umbellatum P. Mill. 
Tiipnste to syncolporate; exine 1 p thick, sexine psilate, endosexine Slightly granulate; colpi as long as grain x 1 » wide, occasionally uni ted at poles; PAD 4 HL. equatorial constriction present; pores lalongate, aspidate type. epuertnsheyn: costa pori 2 LB. forming a , AMD circular, grains prolate-spheroidal to spheroidal, 15 - 17 -15 BCI, Schmatzel 898, MO; plate 93:1159. 

Witheringia solanacea L'Hér. 
Ticolporate exine <1 # thick, sexine psilate; colpi rh and narrow, displaying equatorial constriction; ee one 2x74, appeari | amb circular; grains prolate-spheroidal, 17 - 18 x 15 - BCI, Gave 240, MO; plate 93: 1160. 

STAPHYLEACEAE 

Monad; isopolar-radiosymmetric; tricolporate; exine semiloctate 3 # thick, feticuicte, beni tieclog muri =, aia pai colpi long 5 » wide Nspicuous; ¢ p arg p pheroidal, 24 - 28 x 24- (7 genus, 1 species 
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Turpinia occidentalis (Sw.)G. Don. subsp. pigs cots Croat 
lola caine sexine reticulate, homobrochate, brochi < y 1 wide i simplit late, bacul ispicuous; Colpi 
as long as grainx 5 » wide, We trae PAD § pu; pores circular, 3- 4p ter; amb angular; grains prolate-spheroidal, 26 - 
28x 24-26. 
BCI, Croat 4820, MO; plate 93:1161. 

STERCULIACEAE 

Monad; isopolar; radiosymmetric tectate; tricolporate, triporate, tea tend sexine reticulate to baculate; amb circular; grains 
prolate-spheroidal to oblate-spheroidal, 15 - 45 x 16 - 43 p. (7 gene 28, 78). 

Key to genera and species: 

la. Triporate 
Pores conspicuous, annulate, protuberant Byttneria aculeata 

2b. Pores inconspicuous, common type Theobroma cac 
lb. Colporate 

. 4- 5 colporate Waltheria glomerata 

3b. 3-colpor 
> 
5a. eno er 

6a. Pores 2x 3p, ke <33 py Sterculia apetal 

6b. Pores ; x 10 p, grains > 33 mv Melochia melissifolia 

Sb. Spheroidal Melochia lupulina 

4b. < 25 
7a. Oblate-spheroidal, a < 20 u, pores cast sath REGUL OTRUNLE TSH TAHA bes sale Guazuma oe 

7b. Spheroidal, grains > 20 p, pores circula Herrania purpure 

Byttneria aculeata Jacq. 
Triporate; exine 1.0 - 1.5 p thick, sexine reticulate, homobrochate; brochi < 1 » wide; pores annulate (vestibulate), protuberant, 

circular, re ceeipbseas vestibulum present, annulus 1.5 p; amb circular; grains spheroidal, 16-21 p. 

BCI, Croa 7, MO; plate 93:1 162. 

Guazuma ulmifolia Lam. ae 
beriacatiegy! soe re thick, soKWie reticulate, homobrochate, brochi 1.5 p wide; colpi as long as grain x | p wide; pores 

heroidal, 15 - 16x 16- 18 p. 

PAN, Sd 1003, MO; plate 93: 1163. 

Herrania purpurea (Pitt.) R. E. Schult. f ; : ; , : ‘ ; 
Tricolporate; lacy 12p thick, prin reticulate, homobrochate, brochi 1 p wide; colpi long, narrow; pores circular; amb circular; 

grains spheroidal, 21 - 22 p. 
PAN, Croat 13798. MoO; plate 93:1164. 

ia 

iatibimshagpindas eae shea secapipets type; exine 1.5- 2.0 p thick, sexine reticulate, homobrochate, ee 1 » wide, muri 

simplibaculate; colpi 25 x 1 p, margo 2 p thick; pores lalongate, 7 x 12 p; amb circular; grains spheroidal, 37 - 43 p. 

PAN, Gentry 13453 (p), BCI, Croat 4838, MO (Gd: plate 93:1165. 

elochia melissifolia Ben , i ide: 
Tcolporcte, resembling pa arasyncoiporate se exine ] 5 u thick, sexine reticulate, homobrochate, brochi < 1 » wide; margo 1Sp 

es lalongate pheroidal, 41 - 45 x 32 - 36 p. 
10 p; ar 

bbe pias 12822, MO; nk, 1169. 

Ticolporate. ering 2p hick, & sexine reticulate, nade aie brochi 1.5 p wide; colpi as long as grain, x 1.5 » wide; pores 
lalonga oidal 5 H. 

PAN, psa 338, MO; plate 93: 1166. 

tiecate: aaa ager! sexine reticulate, homobrochate, brochi < 1 » wide: pores circular, inconspicuous; grains spheroidal, 18 

PAN, Correa et al. 3434, PMA; plate 93:1168. 

Stephene kemate (45 colporate); exine 2.0 - 2.5 p thick, sexine reticulate, homobrochate: colpi 25.0 x 2.5 p, costa colpl 6 
Lae pores 4 x 12 p; amb scene ian spheroidal, 33 - 36 p. 
N, Croat 9085, MO; plate 9 

THEACEAS 

ticulate, nhomobrochate, brochi < 1 p wide: ae large. 

Mon mmetric; semitectate; tricolporate; sexine re 

dplaying equator consticton pores lalongate. endexinic; amb semi-angular; grains spheroidal, 15-17 p. CI ] 

additional reference: 9). 
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Terns e Schiechter & Chan. 
Ticolporate: eine ] Vp thick,  sexine fugulate, homobrochate, brochi < 1 p; colpi 12 x 1 p displaying equatorial constriction; pores 

1,15-17p Th? Srl he 

PAN. Dressler 3421, .MO: plate 94: 1170. 

THEOPHRASTACEAE 

Monad; cog radiosymmetric; tricolporate; exine tectate, 1.5 - 2.0 p thick; sexine scabrate; nexine thick, conspicuous, < 0.5 
ph: colpi long, sharp, wide 20 x 2 - 5 p, apparently possessing operculum; costa colpi 1.5 p thick (margo), PAD 8 p; amb circular; 
mca ebitin operates to subprolate, 25 - 30 x 20 - 24 p. (1 genus, | species; additional reference: 3). 

lacquinia macrocarpa C 
Tricolporate; exine 1S- 2: 3 i. sexine scabrate, oe columellate; colpi 20 x 2 - 5p, PAD 8 p:; pores 4 x 12 pw; amb circular; 

L-~, | +, O68 . 30 x 

BCI, Schmaizel 90, MO; plate 94:1171. 

TIMIACBAB 

Monad; nel pial loan exine lars ques sexine reticulate to baculate, muri simplibaculate; pores 
usually lalongat arg - 72 x 22 - 50 p. (6 genera, 8 species). 

Key to genera and species: 

la. Polar axis > 50 ; bacula 
2a. Exine 3 p thick, sal lalongate, 5 x 12 » Corchorus siliquosus 
2b. Exine 3.5. thick, rep lalongate, 6 x 18 » Luei speciosa 

1b. Polar axis < 50 p; reticula 
3a. 30-40 p 

4a. Homobrochate, pores circular, 3 » diameter Apeiba tibourbou 
4b. Heterobroc ate, pores oblong 

Sa. Pores lolongate, 6 x 3 p Apeiba membranacea* 
a Pores lalongate, 3.5 x 4.0 yu Luehea seemannii 

“6a. Exine > 3 p thick Heliocarpus popayanensis* 
6b. Exine < 3p thick 

7a. Heterobrochat ermum mexicanum* 
7b. H t hat Wuntte lappula 

mb Spruce ex Benth. (Apeiba aspera Aub.) 
Tricolporate: exine 1.5 ) thick, sexine reticulate, heterobrochate, — Ky 1 p wide, muri simplibaculate, bacula < 1 p high; colpi 

- 35x 30-32 yp. 
BCI, Schmaizel 55, MO; plate 94: 1172. 

tibourbou Aubl 
aces exine | 0- - 1.5 p thick, sone reticulate, homobrochate. brochi = ] hy wide, muri simplibaculate, bacula < 1] p high: 
colpi 12 x 5 p: pores circular 3 p di ; g p 35 x 30-35 1 
BCI, Schmatel 313, MO: plate 94:1173. 

Corchorus siliquos 
Tricolporate; ab . ‘ ‘thick, sexine aasacheneogee dealer ra muri simplibaculate, bacula < 1 p high; colpi 58 x 5 }: pores 
may te 5x 12 2: vide circular; gra 2x4 

N, Witherspoon 8781, KE 18311, MO: plate 94: 

Heliocarpus popaujensensts HBK _(Heliocarpus us L.) 
Tricolporate; ex ine reticulate. heterobrochate, brochi <2 » wide, muri simplibaculate, bacula < | pt high; colpi 20 

35 ph Me 

PAN, Allen 2849, KE 18310, MO: : plate 94:1175. 

Luehea seemannii Tr. & Pl. 
Tricolporate; exine 1.5 p thick, co eli gg aaa aia brochi 1.0 - 1.5 ide; i : ; 
ies Ghea ake ms he # wide; colpi 25 x 2 p: pores 3.5 x 4.0 p; amb 

BCI, Schmaizel 1296, MO; eri ne 

Luehea speciosa 
Tricolporate; exine °38 p thick, sexine reticulate, ea. brochi < 1 » wide: i i ; COlpi as | ; lalongate, 6 x 18 4: amb hexagonal; grains prolate, 49 - 55 x 39 42 . Fee eee te ee ee PAN, Bernal 4, KE 18308, MO; plate 94:1177. 

bie parce xine aoe (0C.) Baill. (Trichospermum galeottii sabe Kosterm.) olporate; exine 2.0 ick, sexine reticulate, heterobrochate, brochi 1 - 2 3 i ide; la wide; amb circular; grains prolate- oidal, 45 - §1 x 35 - 20, tore aleeshes leak da ll cial oe PAN, phd obo KE 18307 (p), BCI, Croat 12844 (cd), MO; plate 95:1178. 
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Triumfetta lappula L. 
Tricolporate; exine 1.5 p thick, ae reticulate, homobrochate, brochi 1.5 p wide; colpi 40 x 1 1; pores lolongate, 4 4 wide; amb 
circular; grains prolate, 40 - 45 x 29 - 31 p 
AN, Croat 12853, MO; plat o1179, 

TRIGONIACEAE 

Monad; fe oder HA beat piniglbsr nips Lene gd cig tectate, 2 p thick; sexine scabrate, verrucate pores 
circular, 8 - - 38x h. (] genus, | species). 

Trigonta eal oon Oerst. (Trigonia rugosa Benth.) 
8-14pdi +, . nA + 1 g f blate, 30- 38x 41-5) p 

BCI, ‘Croat 16581, MO; plat 95: 1180. 

TURNERACEAE 

Monad; ope ape ney ae. ayes Ny tricolporate; exine semitectate, 4 p thick; sexine reticulate, at esc oe ges 
simplibaculate; colpi long; pores lolongate, 2/3 length of colpi; amb circular; grains oblate-spheroidal, 46 - 63 p. (1 3 

species; additional reference: 

Turnera 
pap thee pony 1 Mt on 5 p thick, sexine reticulate, heterobrochate, lumina < 1.5 p; colpi ca. 20 p, longer than pores; amb 

62 - 63 circular; grains oblate-spheroidal, 46 - 48 x Ht 
BCI, Correa & Dressler 859, KE 18286, MO; plate 95:1181. 

ULMACEAE 

Monad; isopolar: radiosymmetric: 2-4 porate: exine tectate 2 p thick, sexine scabrate; pores circular, common type 2.0- 2.5 p 

diameter; amb circular to elliptical (when triporate); grains oblate-spheroidal to spheroidal, 16 - 25 p. (2 genera, 3 species). 

Key to genera and species: : 

Trema micrantha la. Diporate 

lb. 3-4 porate ae! 
2a. > 20 p, pores 2.5 p diameter Celtis iguanaeus 

2b. < 20 p, pores 2 » diameter Celtis schippii 

Celtis iguanaeus (Jacq.) Sar ‘ . : 
_ 4 porate; ia 2 hick, in scabrate: pores 2.5 p diameter, interporium 15 p; amb circular; grains oblate-spheroidal, 18 - 22 

-25p. 
BCI Croat 14649, MO; plate 95:1182. 

Celtis schippii Stand. ae tats a e bs caicudie cocire cavote, 16-16: 
Tetraporate, exine 1.5 p thick, sexine scabrate; pores 2 g 

PERU, Tunqui 120; MO; plate 95:11 

iii sehcigas patio sauce scabrate:; pores 2 » diameter; amb elliptical: grains oblate-spheroidal to spheroidal, 16 - 18 x 17 - 

BCI, Schmatel 869, MO; plate 95:1184. 

UMBELLIFERAE (APIACEAE) 

ne gies 1 - 4 p thick; sexine psilate to scabrate; endosexine densely 

columelite: COU long, very narow: pores sped ngate : ,2-4x7-8u, ay te to form ring (zonorate); amb circular; 

grains prolate, 31 - 45 x 18 - 25 pw. (3 genera, 3 Dac itional fa ahnes 20, 1 

Key to genera and species: 

Luni Ss the iculat 
hm Polar axis 40 - 45 p, sexine — ss emer petbayns BU ahani aiEbeNaToereaurTinenTs jpananthe paniculata 

b. Polar axis < 40 p, sexine scabra : , 

2a. pened not eat pores snotty do espace eee cid aia hea enceeateee Pl ie rageere ” 

2b. Columeliae prominent, pores lalongate, 2X 8 phessssssssssssssesssntesreesssnsssesessennesenssssness 

: fi : 2 Bw ick; S 
: co ] oO: 

= 2 

BCI, Croat 9188 (p), BCI Croat 8662 (d). KE 18206, MO; plate 95:1185. 
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le umbellata L. 
Tricolporate; exine | - 3 » thick, sexine scabrate: colpi as long as grain x 2 » wide; pores lalongate, 2 x 8 y, costa pori 2 i: amb 
circular; grains prolate, 33 - 36 x 1 
PAN, Dwyer 11846, KE 18207, MO (©). PAN. Croat 807, PMA (d), MO; plate 95:1186. 

he paniculata Jacq 
aera aa exine | oS - 3.0 rn thick, sexine pate, columeliate; colpi as ay as Fees x ; - 2 p wide; pores lalongate 2- 4x7 un, 
protuberant, g x 23-25 p. 
PAN, D'Arcy 6365, KE 18208, MO; plat 95: 1187, 

URTICACEAE 

Monad; lsopolar; ipeceabild tin diporate, tiga exine tectate, 1.0 - 1.5 p thick; sexine granulate, echinate; pores 1.5 - 2.5 p, common type; amb c! porate), oO prolate, 8.5 - 19.0 x 8.5 - 21.0 p. (5 genera, 5 species). 

Key to genera and species: 

la. Diporate 
2a. Ornamentation absent, psilate Urera eggersii 
2b. Ornamentation prese 

3a. Echinate, amb elliptical Pilea microphylla 
3b. Granulate, amb circular Boehmeria cylindrica 

Ib. Triporate 
4a. Psilate 

Urera eggersii 
Boehmeria cylindrica 

4b. bat hoe 
Sa. Spheroidal or prolate, previo < 1p thick Myriocarpa yzabalensis* 5b. Suboblate, exine 1.5 p thi Pouzolzia obliqua 

Boehmeria cylindrica (L.) Sw. 
ee triporate; ord < 1p thick, sexine wna ai frequently resembling verrucate condition; pores 2 pw; amb circular; grains al 13-16 p,or prolate, 16- 19x 11- 13h. 
ro Schmatel 166, MO; plate 95:1188. 

yzabalensis (Donn. Sm.) Killip. (M. longipes Liebm.) 
Tipeote exine 1 p thick, sexine granulate; pores 1.5 - 2.0 » diameter, aperture common type, interporium 10 p; amb circular: ins spheroidal, 14 - 16 
oor Schmaizel 1157, MO; plate 95:1189. 

Pilea microphylla (L.) Liepm 
Diporate; exine 1 p thick, i echinate, echini < 1 p, dispersed; pores 2 # diameter, costa pori 2 p thick; amb elliptical; grains e,12-16x 16-2) 
PAN, spe 2431, MO; ‘plate 96: 1190. 

Pouzolzia obliqua (Poepp.) W 
beret exine 1.5 p thick, tea ies. pores in 
x 14-16 
BCI, Crout 4584, MO; plate 95:1191. 

pi , ca. 1.5 p; amb circular; grains subprolate to spheroidal, 12 - 16 

egge leron 
Biscare, erate exine < 1 1, sexine psilate; pores inconspicuous, < 1 » diameter: amb circular; grains oblate-spheroidal, 8.5 - 10.5 p. 
PAN ¢ Croat 12466, MO; plate 95:1 192. 

VERBENACEAG 

Monad; isopolar; radiosymmetric:; tricolpate to pericolpate, tricolporate; exine tectate and semitectate, 2 - 7 p thick: sexine as irk , psilate, ve rrucate-gemmat €; amb circular to angular; grains oblate-spheroidal to spheroidal, variable in size, 25 - 200 p. (6 genera, 8 species). 

Key to genera and species: 

la. Tricolporate, < 30 p, sexine ceapeiniics Aapegh saga cca ee Lantana camara Ib. Tricolpate, > 30 p, sexine echinate psilate or verrucate 
> 150 p, exine 7 p thick, SOMING VOMUCONE...6......isscnceoicesssesscostssene Stachytarpheta jamaicensis 2b. 17.5 - 70 p, exine <7 p thick, sexine not verrucate 
Sead Sencha eT RIE eee Petrea aspera 3b. Echinate 

4a. Exine > 3.5 p thick 
Sat. Echind <1.5 wtb ceisiacs cea, Aegiphila elata Sb. Echini > 1.5 1 bie Nee . Clerodendrum paniculatum 4b. Exine < 3.5 p thick........ sas Papier ss hae fe a 

3c. Reticulate, suboblate 
: ca pent 
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Aegiphila cephalophora Stand. 
Tricolpate; exine 2 - 3 p thick, sexine echinate, echini < 1 p high, inter-echini distance > 3 p ; colpi 12.0- 15.0 long x 2.5 » wide; 
amb circular; grains spheroidal, 40 - $1 p. 
BCI, Croat 11465, KE 18157, MO; plate 96:1194 

Aegiphila elata Sw 
Tricolpate; exine 3.5 p thick, sexine echinate, echini 1.3 p high, inter-echini distance 2.5 yw; colpi 14- 15 p long x 3p wide; amb 
circular; weds ds Se ph 63 pL. 
BCI, Croat 5506, KE 18 £1193. 

hila iateasle ipaghe Moldenke 
Tricolpate; exine 3 » thick, sexine echinate, echini 1 p high, inter-echini distance > 2.5 p; colpi 14 - 16 p long x 1 - 4p wide; amb 
ye grains oblate-spheroidal, 46 - 52 p 

N, Schmaizel 995 (pp), BCI, Ebinger 243, KE 18159 (d); plate 96:1195. 

Clerodendrum paniculatum L. 
Tricolpate to pericolpate; exine 5 py, sexine echinate, nexine columellate, echini 2 p, inter-echini distance 5 p; colpi as long as 
ag x3, PAD 10 - he ae ore pains 55-71 p. 

|, Ebinger 40, KE 18 Wwe 

na camara L. 
Tricolporate; exine1.5 - 3.5 p thick, sexine psilate to granulate; PAD 5 p; pores lalongate, 2 p long x 10 4 high; amb circular; grains 
oblate-spheroidal, 23 - 25 x 25 - 30 p. 
BCI, Schmaizel, no voucher, BCI; plate 96:1196. 

rea aspera Turcz. 
tel: Piso aspidate, apparently tricolporate: exine 3 u thick, sexine psilate, endosexine columeliate; pores present, aspidat 

grains resembling tricolporate type; colpi 18 - 22 long x 10 » wide, apices indistinct; amb semi- angular; grains csr 

heroid 43-53 x 49 - 58 p. 
BCI, Croat 5731, KE 18161, MO; plate 96:1198. 

Stachytarpheta jamaicensis (L.) V: 
Tricolpate; exine 7 p thick, sexine oe to gemmate, verrucae 5 - 15 » wide; colpi long, deep, PAD 45 , margo present; amb 
angular; grains oblate-spheroidal, 160 x 185 - 200 p. 
PAN, Mori & Kallunki 1949, KE 18162, MO; plate 96:1199. 

Vitex cooperi Sta q ; : ‘ ‘ 
ae exine Temtectate, 1, a. 2. 0 # thick, sor oe ey homobrochate, brochi < | » wide, muri simplibaculate; colpi 

] x 20.5 - 
oe Liesner et al. 2501, MO; plate 96:1200. 

VIOLACEAE 

Monad; isopolar; radiosymmetric; tricolpate to syncolpate; exine tectate . 1.0 - 1.5 p thick; sexine psilate to scabrate; colpi wide, 

deep: grains prolate to subprolate, 18 - 42 x 22 - 28 p. (2 genera, 3 species). 

Key to genera and species: 

la. Prolate to subprolate, s 
Reo db ceitpesneasentwineneeseaaniandenyssies Hybanthus prunifolius 

phe aap: esionaly Sycclocte a ae Foisivcasuce ibhanlaecsssarpsbeveesersovnsconsesseses Rinorea sylvatica 
OOS a isdacen eanieten ches reset aaa 

26. < 30 
lb. Suboblate, Pobicin Pare REE ATS. eee hp cos vd wo cate one aanlen peng eon nepya eae ands wane ROD URURTSEERAER AS cet av eke to eres 

nthus prunifolius (Schult.) Schulze : Bab ee cohen see" ; oe ? 

aah to syncolpate: exine 1.0- 1.5 p thick, sexine psilate; colpi long. margo < # - — 42x25 
28 
BCI, Schmaizel, no voucher, BCI; plate 96:1201 

Rinorea ke ; : . ; : : 
Ticolpate ire dg : thick, sexine scabrate, endosexine columeliate; colpi long. inconspicuous, PAD 10 p; amb circular; grains 

subob! 8.0-19.5x22-25p 
PAN, Blake a al. 11327, PMA: pain 96:1202. 

Rinorea sylvat m. j : grai ‘ 7 
oe aie) oon geen psilate; colpi long, PAD 10 p: amb circular, grains subprolate, 25-27 x 22 - 24 p. 

BCI, Croat 7262, MO; plate 96:1203. 

VITACEAE 

ctate: tricolporate; sexine reticulate and scabrate; colpi ae ie 

mene: noponnt iene nue’ Apc big sgh ular to semi-angular; grains prolate to subprolate, 26 - 49 x 21.5 - 36.0 

3). (2 genera, 6 species; additional reference: 14 



152 VITACEAE, VOYCH YSIACEAE 

Key to genera and species: 

— lacking margo, pores circular, amb semi-angular Vitis tiliifolia 
amb circular i 

2a. Polar axis 30 - 39 
3a. Colpi < 25 p long Sus erosa 
3b. Colpi 30 - 40 p long Cissus rhombifolia, C. sicyoides 

2b. Polar axis 40 - 50 p 
Exine 2 p thick b s3x6p Cissus microcarpa 

4b. Exine 3 p thick, he anasto rh vy x8p Cissus pseudosicyoides 

rosa Rich. 
Tacolporate: tectate; exine ] 5 a thick, sexine reticulate, dnvlbessinasagee brochi < 1 » wide, muri simplibaculate; colpi 25.0 x 1.5 p, 

41x 23.5 -28.0p 
PAN, Croat 37966 (p). KE 18304, PAN, Schmaizel 1223 (d), MO; plate 97: Dok. 

Cissus erp Vahl. 

sh 

ine 2 pt thicl . sexine parr homobrochate, brochi < 1», muri baculate; colpi 40 x 2 p, margo 2 p 
bp - 43 x 30-35 p. 

PAN, Eos 7920, KE 18303 (p) BCI, Schmaizel 640 (d), MO: plat 97:1205. 

Moana 

Cissus pseudosicyoides Croat 
—— tectate; exine 3 u thick, sexine reticulate. homobrochate, = < 1 » wide, muri baculate; colpi 38.0 p long x 1.5 p 

49 x 30- 36 p. a, iJ 

hay Schmaizel 1122, MO; plate 97: 1206. 

us rhombifolia Vah 
Woe tectate; exine 2 p» thick, sexine reticulate, homobrochate, brochi < 1 wide, muri baculate; colpi 40 p long x 1 p wide, margo 1.5 p thick; pores lalongate 3 x 7 p; amb circular: grains prolate, 38 - 42 x 31 - 35 p. 
PAN, Wendehake 32, KE 18300 (p), PAN, Schmaizel 856 (d), MO: plate 97:1207. 

sicyoides lL, 
iene oe tectate; exine 2 H thick, , Sexine reticulate, harlepen ging brochi < 1 pw; endosexine baculate; colpi 30 x 1 p wide, margo 1.0 - - 35x 21.5 -26.0p. 
PAN, Nee 8562, KE 18301 ©. PAN, Schmaizel 886 ( (a), MO; plate 97: 1208. 

Vitis tiliifolia R. & S. 
Tricolporate; tectate; eine I Re) Ht thick, . sexine scabrate, endosexine columeliate; colpi as long as grain x 2 p, margo absent; hoe sunken, circular 2 cular bprolate, 26 - 28 x 26.0 p. 

1, Croat 4908, KE 18312, ‘MO; plate 97: 1209, 
— 2 J 

VOCHYSIACEAE 

Monad; isopolar; radiosymmetric; tricolporate; exine tectate, variable, 2 - 4 pt thick; sexine foveolate; colpi narrow, margo nals vepitin 4 p thick; pores lalongate; amb hex xagonal; grains prolate to oblate-spheroidal, 28.6 - 33 x 28 - ph. C1 genus, | species; additional reference: 82). 

Vochysia ferruginea 
Reet ae exine 2 - 41 H thick Sexine foveolate,  foveciae s lp wide; ; Colpi ie Mea 4 a thick, PAD 5 p; pores lalongate 3.0 - 5x1 

28.6 - 33.0 34 ph BCI, Croat 5428, KE 18410, MO; | plate 97: 1210. 
e-sph wt cidal, 



LYCOPODIACEAE, SELAGINELLACEAE, CYATHEACEAE 153 

j ‘ Ne 

a ]:. o* 

LYCOPODIACEAE: Lycopodium cernuum (1), L. dichotomum (2); SELAGINELLACEAE: 

S. haematodes (6). S. horizontalis —microsp Plate 1. CRYPTOGAMAE—LYCOPODOPHYTA; 

Selaginella arthritica (3), S. exaltata (4), S. flagellata (5), ce aiaias 

PTEROPHYTA; CYATHEACEAE: Cnemidaria ptetiolata [Cyathea petiolata] (8), Meta 

(7) and —megaspore— (7a); 



154 CYATHEACEAE, GLEICHENIACEAE, HYMENOPHYLLACEAE, MARATTIACEAE, OPHIOGLOSSACEAE 

Plate 2. CYATHEACEAE: Nephelea cuspidata [Alsophila cuspidatal] (10), Trichopteris microdonta {Cyathea microdonta] (11), T. trichiata 
[Cyathea trichiata] (12); GLEICHENIACEAE: Dicranopteris flexuosa (13), Gleichenia bifida |Sticherus bifidus] (14); HYMENOPHYLLACEAE: 
Hymenophyllum brevifrons (15), Trichomanes ekmanii (16), T. godmannii (17),T. pinnatum (18), T. polypodioides (19), T. punctatum 
sphenoides (20); MARATTIACEAE: Danaea nodosa (21); OPHIOGLOSSACEAE: Ophioglossum reticulatum (22) 



PARKERIACEAE, POLYPODIACEAE 155 

C. pteridoides (24); POLYPODIACEAE: Acrostichum aureum (25) 
Plate 3. PARKERIACEAE: Ceratopteris deltoidea (23), 



156 POLYPODIACEAE 

Plate 4. POLYPODIACEAE: Acrostichum danaifolium (26), Adiantum decoratum (27), A. Jfructuosum (28), A. humile (29), A. lucidum (30), A. lunulatum (31), A. obliquum (32), A. pulverulentum (33), A. petiolatum (34) 



POLYPODIACEAE 157 

angustifolius [Vittaria costata] (35), Anetium citrifolium (36), Asplenium delitescens (37), A. 

(39), A. serratum (40), Blechnum occidentale (41), B. serrulatum (42) 
Plate 5. POLYPODIACEAE: Ananthacorus 

falcinellum |A. juglandifolium| (38), A. laetum 



158 POLYPODIACEAE 

Plate 6. POLYPODIACEAE: Bolbitis cladorrhizans |B. portoricensis] (43), B. nicotian 
semicordata (46), Dennstaedtia cicutaria (47), Dicranoglossum panamense (48), Dictyoxiphium panamense (49), Diplazium grandifolium (50) 

ifolia (44), Ctenitis sloanei (45), Cyclopeltis 



POLYPODIACEAE 159 

Lomariopsis vestita [L. 
Elaphoglossum hayesit (51), E. sporadolepis (52), Hemidictyum marginatum (53), 

fendleri| (54), Maxonia apiifolia dualis (55), Nephrolepis biserrata (56) 
Plate 7. POLYPODIACEAE 



160 POLYPODIACEAE 

Plate 8. POLYPODIACEAE: Pityrogramma calomelanos (57), Polypodium costaricense (58), P. crassifolium |Niphidium crassifolium| (59), 
Nephrolepis pendula (60), Polypodium ciliatum [Microgramma reptans] (61), P. hygrometricum (62), P. lycopodioides (63), P. 
maritimum (64), P. occultum [Campyloneurum occultum] (65), P. pectinatum (66) 



POLYPODIACEAE 161 

Plate 9, POLYPODIACEAE: Polypodium percussum |Microgramma percussa] (67), P. phyllitidis [Campyloneurum phyllitidis] (68), P. 

polypodioldes (69), P. triserlale (70), Pterts altissima (71), P. grandifolia (72), P. propinqua (73) 



162 POLYPODIACEAE 

T. incisa (76), Thelypteris balbisii (77), T. 
Tectaria euryloba {T. nicotianifolia] (75), 

Saccoloma elegans (74), 
Plate 10. POLYPODIACEAE: 

dentata (78), T. extensa (79), T. nicaraguensis (80) 



POLYPODIACEAE 163 

Plate 11. POLYPODIACEAE: Thelypteris poiteana (81),T.serrata (82),T-torresiana ee ee ee 



164 SALVINIACEAE, SCHIZAEACEAE, GNETACEAE, ALISMATACEAE, AMARYLLIDACEAE 

Hymenocallis pedalis [1 /2x] (94) 



Mate 19, AGAp RAMs Aca acutangulum (95), A. bakert (96), A. bombacifolium [A. pentaphyllum bombacifolium | (97), A. brownii 

IG), A. chocigonen (90k A, Aecte [100),.A, orale 1A. durendit| (101), A. ftedrichesthott (102), A.genelle (10%), “A. ockeenthuun {LOS A, 

scandens (105), A. tetragonum |A. salviniae | (106), Caladium bicolor (107), Dieffenbachia longispatha (108), D. cerstedii (109), D. pittiert 

(110), Homalc a wendlandii (111), Monstera adansonii laniata (1 12), M. dubia (113), M. dilacerata (114) 



166 ARACEAE 

Plate 14. ARACEAE: Montrichardia arborescens (115), Philodendron Jragrantissimum |P. schottianum | (116), P. grandipes (117), P. guttiferum [P. aurantiifolium | (118), P. inaequilaterum (119), P. hederaceum (120), P. nervosum [P. lewisii } (121), P. panamense (122), P. pterotum (123), P. radiatum (124), P. scandens (125), P. tripartitum (126), Pistia stratiotes (127), Rhodospatha moritziana (128), Spathiphyllum friedrichsthalii (129), S. Phryniifolium (130) 



ARACEAE, BROMELIACEAE 167 

throphyllum (132), S. podophyllum (133), Xanthosoma 
(131), Syngonium ery 

CEAE: Aechmea magdalenae (136), A. pubescens (137), A. setigera (138) Plate 15. ARACEAE: Stenospermation angustifolium 

helleborifolium (134), X. pilosum [1/2 x] (135): BROMELIA 



168 BROMELIACEAE, BURMANIACEAE, COMMELINACEAE 
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Guzmania monostachia (142), Catopsis sessiliflora (141), 
V. heliconioides (145) 

ina erecta (148), Callisia ciliata (149) 

Billbergia poiteana (140), 
Vriesea gladioliflora (144), 

Ananas comosus (139), Plate 16. BROMELIACEAE: 

Thismia panamensis (146), BURMANIACEAE: 
. 

Tillandsia bulbosa (143) 

: Campelia zanonia (147), Commel 
COMMELINACEAE 



COMMELINACEAE, CYCLANTHACEAE, CYPERACEAE 169 

oc) ae 

cri
es 

arisen erin 1180
 : alata (152 

Plate 
rrulata (151); CYCLANTHACEAE: Asplundia (152), 

: hexandra (150), Tripogandra se 

Cart nivirmsose sa a ae Cyclanthus bipartitus (155), Ludovia integrifolia (156); CYPERACEAE: Calyptrocarya 
a , 

iar pooner ne et (158), Cyperus densicaespitosus [Kyllinga pumila] (159), C. diffusus (160), C. giganteus (161), C. 

a A ium A 
| 

haspan (162), C. luzulae (163), C. odoratus (164), C. sesquiflorus [Kyllinga odorata] (165), C. tenuis (166), Eleocharis caribaea |[E. 

geniculatal ( n, l cakes (168), Fuirena umbellata [1.5x] (169). Rhynchospora cephalotes (170), R. corymbosa (171), R. 
167), Fimbristylis , 

nervosa (172) 



170 CYPERACEAE, DIOSCOREACEAE, GRAMINEAE 

Plate 18. CYPERACEAE: Scirpus cubensis [Oxycaryum cubense] (173), Scleria 
[1.5x] (176); DIOSCOREACEAE: Dioscorea alata (177), D. haenkeana (178), D. polygonoides (179), D. sapindoides (180), D. urophylla (181); GRAMINEAE: Andropogon bicornis (182), A. glomeratus (183), A. virginicus (184), Anthephora hermaphrodita (185), Axonopus compressus (186), Bambusa arundinacea (187), Cenchrus brownii (188), Chloris radiata (189) 

macrophylla (174), S. mitis (175), S. pterota |S. melaleuca | 
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= 

Or. & 
ee” ais ak MS 

att aes Ss : 

, 

Plate 19. G. samen dactylon (190), Digitaria ciliaris (191), Eleusine indica (192), Homolepis aturensis (193), Hyparrhenia 

su vie pep : Cynodon ae tice, adeucaiadl pallens (196), Ischaemum indicum (197), I. rugosum (198), Lasiacis procerrima 

11.5x] (199) is (200), Leptochloa virgata (201). Leersia hexandra (202), Lithachne pauciflora ( 203), Olyra latifolia (204), 
. + oaxacens , Lep 

Oplismenus burmanni (205), O. hirtellus (206) 



172 GRAMINEAE 

220 

Plate 20. G : RAMINEAE: Orthoclada laxa (207), Oryza latifolia (208), Panicum Jasciculatum [Brachiaria JSasciculata] (209), P. grande (210), P. maximum (211), P. pilosum (212), P. polygonatum (213), P. pulchellum (214), Paspalidium geminatum (215), Paspalum notatum (216), P. paniculatum (217), P. plicatulum (218), P. virgatum (219), P. decumbens (220) 



GRAMINEAE, HAEMODORACEAE, LILIACEAE 173 

222), P. parvifolius (223), Phragmites australis (224), Polytrias 
Plat ‘ (221), Pharus latifolius ( 
pr 21, Peer Paspalum privet a hanum officinarum (227), S. spontaneum (228), Schizachyrium microstachyum 

aura : idocladum racem yaar . 

(229) a sem set 5. pantculifera (231), S. vulpiseta (232), Sporobolus indicus (233), Streptochaeta sodiroana (234); 
, gen ,S. fruticosa (236) 

HAEMODORACEAE: Xiphidium caeruleum (235); LILIACEAE: Cordyline 



174 MARANTACEAE, MUSACEAE 
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Plate 22. MARANTACEAE: Calathea insignis [1/2x] 237)..C. 
leucophaeus [1/2x] (241), Stromanthe jacquinii (242); MU 
(245), Musa sapientum (246) 

latifolia (238), C. lutea [1/2x] (239), C. marantifolia [1/2x] (240), Ischnosiphon 
SACEAE: Heliconia irrasa (243), H. catheta [H. platystachys] (244), H. latispatha 



ORCHIDACEAE 175 

(248), Catasetum bicolor [1/2 x] (249), Cattleya skinneri [C. 

252), Cochleanthes aromatica (253), Dichaea panamensis (254), 

Plate 23, ORCHIDACEAE: Aspasia epidendroides (247), Brassia maculata 

Coryanthes maculata [1/2 x] ( Patinii | (250), Chysis maculata [1/2 x] (251), Coryant ' 

Encyclia cord (255), E. pentotis (256), Epidendrum coronatum (257), E. difforme (258), E. nocturnum (259), E. stangeanum [2x] (260), 
cyclia cordigera , E. pe ; 

E. schlechterianum [2x] (261), Eulophia alta (262) 



176 ORCHIDACEAE 

Plate 24. ORCHIDACEAE: Gongora quinquenervis (263), G. tricolor 
satyrioides [2x] (266), L utricularioides [2x] (267), Leochil 
Masdevallia rolfeana [2x] (271), Maxillaria JSriedrichsthalii [1/2 x] (272), M. neglecta [2x] (273), M. uncata (274), M. variabilis (275), 
Mormodes roseum (276), Notylia barkeri [2x] (277), Oncidium ampliatum [2x] (278) 

IG. fulva] (264), Habenaria pauciflora |H. trifida] (265), lIonopsis 
us scriptus (268), Lockhartia oerstedii [2x] (269), Lycaste powellii (270), 



ORCHIDACEAE 177 

79), Ornithocephalus powellii {1/2 x] (280), Palmorchis nitida [2x] (281), P. powellii [2x] 
Plate 25. ORCHIDACEAE: Oncidium stipitatum (2 

(282), Peristeria elata [1/2 x] (283). Pleurothallis arietina [2x] 

Sievekingia suavis (287), Sobralia fragrans (288), S. suaveoler 

Teuscheria pickiana [2x] (292), Trichocentrum capistratum 

egertonianum [2x] (296), Vanilla pompona (297), Xylobium foveatum 

(284), Polystachya masayensis [2x] (285), Scaphyglottis reedii [2x] (286), 

1s (289), S. panamensis [S. fenzliana | (290), Spiranthes schappneri (291), 

(293), Trichopilia maculata (294), T. subulata (295), Trigonidium 

(298) 



178 PALMAE 

Plate 26. PALMAE: Astrocaryum standleyanum (299), Bactris barronis (300), B. coloniata (301), B. gasipaes (302), B. major (303), Chamaedorea wendlandiana IC. tepejilote] (304), Cocos nucifera (305), Cryosophila warscewiczii (306), Desmoncus panamensis (307), Elaets oleifera (308), Geonoma cuneata (309), G. interrupta (310), G. procumbens (311) 
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eis ; 10. | (312), Phytelephas microcarpa (313), Scheelea zonensis (314), Socratea durissima 

it hace eilcaalaalials cheiepeniecionmes (HIE HREERDERINT EAE: Bichinenta martes EP7 = Srasetees: UTES, Peseta 
P nec 

rotundifolia (319) 



180 SMILACACEAE, TYPHACEAE, ZINGIBERACEAE, ACANTHACEAE 
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» S. mollis (321), S. panamensis (322), S. spinosa (323), S. spissa (324), TYPHACEAE: 
Costus allennii (326); 

Plate 28. SMILACACEAE: Smilax lanceolata (320) 

Typha domingensis (325); 
’ c. laevis (328), C. 

; ACANTHACEAE: Aphelandra 

C. guanaiensis macrostrobilus [1/2 x] (327) 
. 
. ZINGIBERACEAE 

pulverulentus (329), C. scaber (330), C. villosissimus (331). ANGI Tar 

sinclairiana (332), Blechum costaricense (333), Elytraria imbricata (334) 
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tn 

P94 nos 

. ah de Nl ai eae 

), Hygrophila guianensis |H. costata | (336), Justicia graciliflora (337), J. 

Plate 29. ACANTHACEAE: Herpetacanthus panamensis (335 
rpe’ Nelsonia brunelloides (340), Ruellia metallica (341), Teliostachya alopecuroidea (342) 

Pectoralis (338), Mendoncia gracilis (339), 



182 ACANTHACEAE, AMARANTHACEAE, ANACARDIACEAE 

Plate 30. ACANTHACEAE: Thunbergia erecta (343), Trichanthera 
paronychioides | (345), A. sessilis (346), Chamissoa altissima 
Iresine angustifolia (350): I. celosia Il. diffusa \(35 1); 

gigantea (344); AMARANTHACEAE: Alternanthera ficoidea |A. 
(347), Cyathula prostrata (348), Gomphrena decumbens |G. serrata | (349), 

ANACARDIACEAE: Anacardium excelsum (352), A. occidentale (353) 



ANACARDIACEAE, ANNONACEAE 183 

ra indica (355), Mosquitoxylum jamaicense G56), Spondias mombin 
Plate 31. ARDIACEAE: ium graveolens (354), Mangife 

eaten tins ceomeaanp ata [1/2x] (360), A. glabra [1/2x] (361), A. hayesii in 

(357),S. radlkoferit (358);ANNONACEAE: Anaxagorea panamensis 
(359), Annona acum 

(362) 



184 ANNONACEAE 

se snareanesseenseninsnsnnieesseueniniesees 
Plate 32. ANNONACEAE: Annona muricata [1/4x] (363), A. spraguei (364), Crematosperma sp. (365), Desmopsis panamensis (366), Guatteria dumetorum (367), Unonopsis pittieri (368), Xylopia frutescens (369) 



APOCYNACEAE 185 

377 

Plate 33. APOCYNACEAE: Allamanda cathartica (370), Aspidosperma cruenta (371), A. megalocarpon (372), Catharanthus roseus (373), 

Forsteronia myriantha pee F. peninsularis (375), Lacmellea panamensis (376), Malouetia guatemalensis (377) 



Plate 34. APOCYNACEAE: Mandevilla subsagittata (378), M. villosa (379), Mesechites trifida (380), Odontadenia macrantha (381), O. punticulosa (382), Prestonia acutifolia (383) 



Se le APOCYNACEAE 187 

Plate 35. APOCYNACEAE: Prestonia ipomaeifolia (384), 
Stemmadenia grandiflora (388) 

P. obovata (385), P. portobellensis (386), Rhabdadenia biflora [1/2x] (387), 



188 APOCYNACEAE, ARALIACEAE, ARISTOLOCHIACEAE 
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Plate 37, ASCLEPIADACEAE: Asclepias curassavica (399), Blepharodon mucronatum (400), Cynanchum cubense (401), C. recurvum 

[Tassadia oho | (402), Fis funebris IF. blepharopetala | (403), Gonolobus allenii (404), Matelea pinquifolia (405) 



190 ASCLEPIADACEAE, BEGONIACEAE 

Plate 38. ASCLEP : pssst ccna Marsdenia crassipes (406), Matelea trianae (407), M. viridiflora |M. denticulata | (408), Sarcostemma 

: CEAE: Begonia filipes (B. hirsuta | (410), B. quaduensis (411), B. patula |B. fischeri | (412) 



BIGNONIACEAE 191 

hilophium iculatum (415), Anemopaegma 

Plate 39. BIGNONIACEAE: Adenocalymma apurense (413), A. arthropetiolatum (414), Amp ph pan 

chrysoleucum (416), Arrabidaea candicans (417), A. chica (418), A. corallina (419) 
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192 BIGNONIACEAE 

A. patellifera (421), A. verrucosa (422), Callichlamys latifolia (423), Ceratophytum tetragonolobum (424), Clytostoma binatum (425), Cydista aequinoctialis (426), C. heterophylla (427) 

Plate 40. BIGNONIACEAE: Arrabidaea florida (420) 



BIGNONIACEAE 193 

ow) 
rt 

Sr 
* 

a ft 
~ »/ 

At 
= ~ 

- ta (430), Paragonia 
Plate 41. BIGNONIACEAE: Jacaranda copaia spectabilis (428), Macfadyena unguis-cati (429), Martinella obovata (430) n 

(433) 
Pyramidata (431), Phryganocydia corymbosa (432), Pithecoctenium crucigerum 



194 BIGNONIACEAE 
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Stizophyllum riparium (436), Tabebuia guayacan 
Spathodea campanulata (434), 

he de 

Pleonotoma variabilis (435), 

T. ochracea neochrysantha ] (438) 

Plate 42. BIGNONIACEAE: 

rosea (440) ie ochracea neocrysantha (439), 
(437), T. chrysantha | 
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BIXACEAE: Bixa orellana (443); 

Cavanillesia platanifolia (446) 

(442): seemannianum ma 

B. sessilis [Pochota sessilis] (445) 

, Xylophrag 
nannthus croatianus (441) 

Bombacopsis quinata |Pochota quinatal (444). 
Ty . 

. 

Plate 43. BIGNONIACEAE 

BOMBACACEAE 
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Plate 44. BOMBACACEAE: Ceiba pentandra (447), Ochroma pyramidale [1/2 x] (448), Pachira aquatica (449), Pseudobombax tenatum 
(450), Quararibea asterolepis (451) sep 
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iodora (453), C. bicolor (454), C. panamensis (455), C. 
: Cordia all 

Plate 45. BOMBACACEAE: Quararibea pterocalyx (452): BORAGINACEAE 

lasiocalyx (456), C. spinescens (457) 
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Plate 46. BORAGINACEAE: Heliotropium indicum (458), Tournefortia angustiflora (459), T. bicolor (460), T. cuspidata (461), T. 

ene SE ponents: CHEN, Teltiealeks capere UR. Piette ncsicindnes tenes, CACTACEAE: Epiphyllum phyllanthus (470) 
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ite” 
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. baccifera | (472); CAMPANULACEAE: 

ARICACEAE: Carica cauliflora (476), 
Centro ; ‘ frondosa (474) Pogon cornutus (473); CAPPARACEAE: Capparis a (479); CELASTRACEAE: Maytenus schippii (480): 

CHRYSORAI AN oo |. Hirtella americana (481), H. racemosa (482), 
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Plate 48. COCHLOSPERMACEAE: Cochlospermum vitifolium (486); 
fruticosum (489), C. lwaum laxum (490), 

perum| (500), Conyza apurensis (501), C. [E. prostrata | (503), Elephantopus mollis (504) bonariensis (502), Eclipta alba 



Plate 49, COMPOSITAE: Eleutheranthera ruderalis (505), Emilia sonchifolia (506), Erechtites hieracifolia cacalioides 

hyllum (510), Heterocondylus vitalbae (511), 
(507), Fleischmannia microstemon (508), F. sinclairii (509), Hebeclinium macrop' 

(513), Melanthera aspera (514), Mikania guaco (515), M. hookeriana (516), M. 

Koanophylion wetmoret (512), Melampodium divaricatum 

leiostachya (517), M. micrantha (518), M. tonduzit (519), Neurolaena lobata (520), Pluchea odorata (521), Pseudoelephantopus spicatus 

(522) 



202 COMPOSITAE, CONNARACEAE, CONVOLVULACEAE 

Plate 50. COMPOSITAE: Rolandra fruticosa (523), Schistocarpha oppositifolia [S, 
cornifolia (526), Synedrella nodiflora (527), Tridax Procumbens (528), Verbes 
(530), V. cinerea (531), V. patens (532), Wedelia trilobata (533), Wulffia 
Connarus panamensis (536), C. turczaninowii (537), 

eupatorioides | (524), Spilanthes alba (525), Spiracantha 
ina gigantea (529), Vernonia canescens |V. arborescens | 

baccata (534); CONNARACEAE: Cnestidium rufescens (535), 
Rourea glabra (538); CONVOLVULACEAE: Aniseia martinicensis (539) 
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tiliacea (544), Iseia 
Plate 51. CONVOLVULACEAE: Ipomoea batatas (540), 

luurians (545) 
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Plate 52. CONVOLVULACEAE: Maripa panamensis (546), Merremia umbellata (547), Operculina codonantha (548) 
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s 

ee en. 

nsis (550), C. racemosa (551), Fevillea cordifolia (552), Gurania 
granate’ 

Melothria pendula (556), M. trilobata (557) Plate 53. CUCURBITACEAE: Cayaponia glandulosa (549), C. 

coccinea (553), G, makoyana (554), G. megistantha [2x] (559). 
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Plate 54. CUCURBITACEAE: Momordica charantia (558), Psiguria bignoniacea {1 /2x] (559), P. warscewiczii [1/2x] (560), Posadaea 
sphaerocarpa (561), Sicydium tamnifolium (562);-DILLENIACEAE: Davilla nitida (563), Doliocarpus dentatus (564), D. major (565) 
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florus olivaceus (567) Saurauia laevigata (568), Tetracera hydrophila (569), T. 

peer thifolia (572): ELAEOCARPACEAE: Muntingia calabura (573), 

lum multiflorunr |E. skutchii | (576), E. panamense (577) 

Plate 55. DILLENIACEAE: Doliocarpus mult oe 
. an 

Portobellensis (570), T. volubilis (571); EBENACEAE: Diospyros 

terniflora (574), S, zuliaensis (575): ERYTHROXYLACEAE: Erythroxy 
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jd 56. einen aren Acalypha arvensis (578), A. diversifolia (579), A. macrostachya (580), Adelia triloba (581), Alchornea costarice 2), - nsts (582), A. latifolia (583), Chamaesyce hirta (584), C. hypericifolia (585), C. hyssopifolia (586), C. thymifolia (587). iaeum variegatum (588), Croton billbergianus (589), C. hirtus (590), C. panamensis [C. pyriticus | (591) 



EUPHORBIACEAE 209 

iliifolia (594) t tandleyi (595), 
Plate 57. E issifolia panamensis (592), D. dioscoreifolia (593), D. tiliifolia (594), Drypetes standley 

€ 9/7. EUPHORBIACEAE: Dalechampia cissifo 

Garcinia nutans (596) 
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Mabea occidentalis alchorneoides] (598), Jatropha curcas (599) Hyeronima laxiflora [H. : Hura crepitans (597), Plate 58. EUPHORBIACEAE 

amanus. (605), r: Omphalea diandra (603), Phyllanthus acuminatus (604), 
(600), Manihot esculenta [2x] (601), Margaritaria nobilis (602), 
Poinsettia heterophylla [Euphorbia heterophylla] (606) 
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FLACOURTIACEAE: Banara guianensis (608), Casearia aculeata (609), 

mbosa (613), C. guianensis (614), C. sylvestris (615), Hasseltia 

cium johansenii (620), Xylosma 

Plate 59. EUPHORBIACEAE: Sapium caudatum [S. aucuparium| (607); 

ts PIOh: Rochon IAL: oS ae laurina (619), Tetrathyla 
floribunda (616), Laetia procera (617), L. thamnia (618). Lindac 

oligandrum (621) 
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Plate 60. FLACOURTIACEAE: Zuelania guidonia (622); GENTIANACEAE: Chelonanthus alatus (623) 
tenella (625), V. truncata (626), Coutobea spicata (627); GESNERIACEAE: Besleria laxiflora (628), 
Columnea billbergiana (630), C. purpurata (631) 

Schultesia lisianthoides (624), Voyria 

Chrysothemis friedrichsthaliana (629). 
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NERIACEAE 
f 

633 Kohleria tubiflora (634). Nautilocalyx
 panamens 

63 5 ; 
: ema rac 

’ 

laxific 

i odora a 637). Havetiopsi
s flexilis (638), Mammea americana (639), Marila 



214 GUTTIFERAE, HIPPOCRATEACEAE, HUMIRIACEAE 

ie 62. GUTTIFERAE: Symphonia globulifera (643), Tovomita longifolia (644), T. stylosa (645), Tovomitopsis nicaraguensis (646), i vei go ie (647), V. billbergiana (648), V. macrophylla (649); HIPPOCRATEACEAE: Anthodon panamense (650), Hippocratea 

- ' — temma aspera (653),Tontelea richardit (654): HUMIRIACEAE: Vantanea occidentalis (655) 



LABIATAE, LACISTEMATACEAE, LAURACEAE, LECYTHIDACEAE 215 

] (656), Hyptis brevipes (657), H. capitata (658), H. mutabilis (659), 

LAURACEAE: Beilschmiedia pendula 

ane LABIATAE: Coleus blumet [Solenostemon scutel 

(663) occidentalis (660); CAETSTEMATACIEA: ‘
Lacisterna cogretu (661). aod agp

 (662): 

» Nect _ N. globosa (665), . purpurascens IN N. fuscobarbata savannarum (667), oe hpi (668), O. 

- " Phoebe mexicana [P. cinnamomif eT 1), Ocotea cernua (672), O . pyramidata [O. 

cauliflora | (675). Gustavia foot
ert (676), G. superba 

fberuta | . whiteii)(669), Persea americana (670), 
(673) injelenrenesents Couratart panamensis (674). aig 

CAESALPINIOIDEAE: guianensis (678), B. reflexa (679) 



216 LEGUMINOSAE (CAESALPINIOIDEAE) 

oe 64. Pasian ae CAESALPINIOIDEAE: Brownea macrophylla (680), Cassia fruticosa [Senna dariensis gatunensis] (681), C. 

undulata | (685), Cynometra bauhiniaefolia [2x| (686), Hymenc , 
Schizolobium parahybum (690) ae (687), Peltogyne purpurea (688), Prioria copaifera (689), 
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S. simplex grandiflora (692), S. simplex ochnacea [S. simplex 

thophylla (695), A. glomerosa (696), A. hayesii (697), A. 

gauchapele [1/2x] (701). Entada monostachya (702), 

4x] (706), I. hayesii [1/4x] (707), L 

Plate 65. LEGUMINOSAE; CAESALPINIOIDEAE: Swartzia panamensis atte 

ees (698), A. riparia (699), Adenopodia polystachya (700) se (705), 1. goldmanit [1/ 
nterolobiuum cyclocarpum (703), Inga cocleensis 1/2xl (704), 1. fagifolia [1/2x] ck 

Marginata |1/2x) (708), 1. minutula [1/4x] (709) 



I. pezizifera [1/2x] (713), 

I. spectabilis {1/4x| (718), I. thibaudiana [1/4x] (719). 

multicapitula [1/2x] (722), Pithecellobium dinizii (723), Mimosa casta (724), M. 

L multijuga [1/2x] (711), L pauciflora [1/2x] (712) 
. L nuiziana (716), I. sapindoides (717) 

I. vera spuria (721), Leucaena 

Inga mucuna |1/4x] (710), 
a 
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NOSAE; MIMOSOIDEAE: 

I. punctata [1/2x] (714), L quaternata [1/2x] (715) 

I, umbellifera [1/2x} (720), 

pigra (725), M. pudica (726) 

Plate 66. LEGUMI 
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inermis (733), Cajanus bicolor 

Canavalia dictyota (738) 

P. hymeneaefolium [1/2x] (729); 

, Andira (732) 

P. rufescens (728). 

A. sensitiva 
A ciliata (731) 

Centrosema pubescens
 (737). 

macradenium (727). 

30), 

. 

'e MIMOSOIDEAE: 
Pithecellobium 

hynomene americana glandulosa (7 

C. mucunoides (736), coeruleum (735) 

Plate 67, LEGUMINOSAE 

(734), 



220 LEGUMINOSAE (PAPILIONOIDEAE) 

“0 68. LEGUMINOSAE; PAPILIONOIDEAE: Clitoria javitensis (739), C. rubiginosa {C. falcata | (740), Crotalaria retusa (741), C. cajanifolia (742), Dalbergia brownei (743), Cymbosema roseum (744), Dalbergia monetaria (745), D. retusa (746), Desmodium adscendens (747), D. axillare (748), D. axillare acutifolium (749), D. axillare stoloniferum (750) 



LEGUMINOSAE (PAPILIONOIDEAE) 221 

789 

3 

D. tortuosum 

Pat 69, Lscuansas 

_ incanum| (752), D. distortum (753), 

— LEGUMINOSAE; PAPILIONOIDEAE: Desmodium cajanifoltum (751), D. canum sip ean 

ete Plurus (755), D. triflorum (756), D. wydlerianum (757), Dioclea guianens 



222 LEGUMINOSAE (PAPILIONOIDEAE) 

P : ‘ a 70, LEGUMINOSAE; PAPILIONOIDEAE: Dioclea wilsonii (760), Dipteryx panamensis [D. oleifera] (761), Erythrina costaricensis (762), - fusca (763), Indigofera mucronata II. jamaicensis}(764), Lonchocarpus pentaphyllus (765), L. velutinus (766), Machaerium arboreum ( hk M. 
( ° kegeli ( ) 

* 
riparium ( is M. 
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ee 

| EE , 

1’ @ * - 

-~_ 

inea subsimplex 
irae (776), Ormosia cocc 

n balsamum pere 
officinalis (781), P. rohrit (782), 

cinatus (786), T. volubilis (787), 

_M roxylo Plate 7). LEGUMINOSAE; PAPILIONOIDEAE: Mucuna rostrata (775) st m elegans (780), Pterocarpus 
usm richocarpus (785), Teramnus 

Srunchosia Pyramidalis (783), Phaseolus peduncularts (784), P. ¢ 
Qtaireg €rythrocarpa (788), Vigna vexillata [1/2x] (789) 



224 LENTIBULARIACEAE, LOGANIACEAE, LORANTHACEAE 

tn 72. LENTIBULARIACEAE: Utricularia foliosa (790), U. obtusa (791); LOGANIACEAE: Spigelia anthelmia (792), S. humboldtiana (793), rychnos brachistantha (794), S. darienensis (795), S. panamensis (796): LORANTHACEAE: Oryctanthus alveolatus (797), O. cordifolius (798), O. occidentalis (799), Phoradendron quadrangulare (800), Phthirusa pyrifolia (801) 



LORANTHACEAE, LYTHRACEAE, MALPIGHIACEAE 225 

da (803). Cuphea carthagenensts (804), 

RACEAE: Adenaria floribun 
noose 

ifolia |B wurdackiil (806). Bunchosia cornifolia (807 

ifolia \P. Wethin LORANTHA
CEAE: Struthanthus orbicularis (802); LYTH 

: 

1),H grandifolia (812),H quapara (813).H. reclinata ( 

811). 
i mm 

Re Punicifolia (805); MALPIGHIACEAE: 
Banisteriopsis ©° atts 

Yolia (808),B spicata (809),Heteropteris 
laurifolia (810), Hiraea 



226 MALPIGHIACEAE 

eae ML ccs oscil 
Bale 74. MALPIGHIACEAE: Malpighic remensarea. (515), Memengnin bigipocrteckien: (858). Mt. suriosa ABET), Beacon memimanacea (816. 
Stigmaphylion ellipticum (819), S. lindenianum (820), S. hypargyreum (821), S. puberum (822), Tetrapteris seemannii (823) 
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us moschatus (826), Hampea 

): MALVACEAE:
 Abelmosch 

Plate 7 5. MA LP IGHIACEAE: Tetrapteris discolor (824). T. macrocarpa (825 

inensis (829). H. sororius 
(830) 

[ppendi 
tculata longi 

ngicalyx (827), Hibiscus 
bifurcatus (828), H. rosa-s 



228 MALVACEAE, MARCGRAVIACEAE, MELASTOMATACEAE 

oes pietlees ‘a & donee pre eg ope ee, a rede ie wee paniculata [1/4 x] (832), P. rosea [P. schiedeanal |1/4x] (833), 
E: Aciotis rn 8) pac eeatpacabhd CEAE: Marcgravia_ nepenthoides (836), Souroubea ee (837); Clidemia capitellata (842), C. collina (843), C. denies hay xdscendens (39), © eenetroen alatum (840), Bellucia grossularioides (841). 

(847), Conostegia bracteata [2x] (848), C. cinnamomea (84 9), C. speciosa (850), C. pe ese Ceres eee septuplinervi 
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Plate 78. MENISPERMACEAE: Abuta panamensis (880), A. racemosa (BRl) Che » 4. racemosa (881), Chondrodendron t. rg df a oo (884), Odontocarya tamnoides canescens (885), O. truncata (886); MENYANTHACEAE: Nun, london aclen’ 1887); 
. Castilla elastica (892), Cecropia insignis (893) “geo MORACEAE: Artocarpus altilis (890), Brosimum alicastrum boliviensis 

(896), Dorstenia contrajerva ( 897), G08, Fetirfolia (809), F coubre Fn tact ng aaa Sel eee eh, moxie 0a F nymphacaefolia (905), F. obtusifolia (906), F. poraenets. (ac Poe oo amg popenoei F, , F. yoponens 12), Maqui usa F 
15), Poulsenia a a (9 }. Magaira costaricana 

- paraens 7), F. a PF : 

xanthochyma (9 , Potrminn cae (913), Olmedia aspera [Trophis caucana] (914), Perebea 
MYRISTICACEAE: Virola sebifera (920), V. surinamensis (eo1) tensis [P. bicolor] (917), Sorocea affinis (918), Trophis racemosa (919); 
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lyx (925), Stylogyne standleyi 
A. meine (924), Parathesis microca' on 

Plate 79. MYRSINACEAE: Ardisia bartlettit (922), A. fendleri (923), Sunk Pe ciencda” 

Wic: 

‘ ; 
is 

(926); MYRTACEAE: Aulomyrcia zetekiana (927), noe rye el re priniptun pen Myris ote (030) Me gatu
nensis 

: hi l ri (939), P. guajava (940), Syzygium ium jambos (941); ! rhage ienariaes 

jonni pining 44); NYMPHAEACEAE: 
Nymphaea ampla (945), N. blan EAE: 

sandeyana (42 (942), Neea ampld ifolia (94 

pedezia macrophylla ), Ouratea onlin 



232 OLACACEAE, ONAGRACEAE, OXALIDACEAE 

0099 OG 200K 
950 on 949 

Plate 80. OLACACEAE: Heisteria concinna (949), H. costaricensis (950), H. longipes [H. cyanocarpa | (951); ONAGRACEAE: Ludwigia 

deeurrens [1/2x | (952), L. helminthorrhiza (953), L. leptocarpa [1/2x] (954), L. octovalvis {1/2x] (955), L. torulosa (956); OXALIDACEAE: 
Averrhoa carambola (957) 
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iaNert 

io 

ery 

” 

P. foetida isthmia [1 /2x | (962) 

te4 

Plate 81, PASSIFLORACEAE: Passiflora ambigua (958),P. auriculata (959).P. biflora (960),P.coriacea (961), 
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Plate 82. PASSIFLORACEAE: P. menispermifolia (963), 

<n nenaaeesinniinainsinitionnnaene 
P. nitida (964), P. punctata (965), P. seemannii [1/2x] (966), P. vitifolia (967), P. williamsii (968) 



PHYTOLACCACEAE, PIPERACEAE, POLYGALACEAE, POLYGONACEAE 235 

@6 Boo @G) 

oe © eo ©® 

Plate 83. a 
970), Phytolacca rivinoides (971), Rivina humilis (972): 

YTO 
69), Petiveria alliacea ( 

PIPERACEAE: Peperomia ciloibractea. (9 eos eee). Pera). olabella (970), P. klip, (76), P. macrostachya (977. F, meray 
P. 

r = arboreum . P. . P 

pes "apace os ely ae ie Bo
y nt eee re lonense] (988), P. — ie P. oe sti P. 

i 

ere L asense , P. pseudo- 

. P. hispidum (992), P. imperiale (993), P. marginatum (094), °. peracuminatum (995), P. pe “ 

ip 
pelleted Fa a aksdaia (1003), Securidaca diversifolia (1004), 5 tenuflia se het cl

a‘ Coccoloba 

1 C. es (AGE. C. manzanillensis (1008), C. parimensis (1009), Polygo 



236 POLYGONACEAE, PORTULACACEAE, PROTEACEAE, RAFFLESIACEAE, RHAMNACEAE, RHIZOPHORACEAE 

Plate 84. POLYGONACEAE: Polygonum hydropiperoides (1011), P. punctatum (1012), Triplaris cum . i ran Portulaca oleracea (1014); PROTEACEAE: Roupala montana (1015): RA RAFFLESIACEAE: Aboda nthes case te the i ee ca aan seAE me ania adenophera (1017), G. lupuloides (1018), Colubrina fr aig — RHIZOPHORACEAE assipourea oo (1020): prancing Alibertia edulis eae Alseis poy nie Amaiou (1 guianensis mbosa vag 



RUBIACEAE 237 

(1030), Cephaelis ipecacuanha (1031), C. tomentosa (1032), Chimarrhis parviflora 

), Cosmibuena skinneri (1036), Coussarea curvigemmia (1037), Coutarea 

Faramea luteovirens (1041), F. occidentalis (1042), Genipa americana 
Plate 85. RUBIACEAE: Calycophyllum candidissimum 

(1033), Chiococea alba (1034), Chomelia spinosa (1035 

hexandra (1038), Diodia denudata (1039), D. sarmentosa (1040), 

(1043), Geophila repens (1044), Guettarda foliacea (1045) 
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Plate 86. RUBIACEAE: Hamelia axillaris (1046), H. patens (1047), 
(1050), Macrocnemum glabrescens (1051), Oldenlandia cory 
Pentagonia macrophylla (1055), Pogonopus 

Hoffmannia woodsonii (1048), Isertia haenkeana (1049), Leora coccinea 
mbosa (1052), Manettia reclinata (1053), Palicourea guianensis (1054), 

Speciosus (1056), Posoqueria latifolia (1057), Psychotria acuminata (1058) 
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rya (1060), P. capitata (1061), P. carthaginensis (1062), P. emetica (1063), 
‘ (1059), P. brachybot Pinte 87. RUBIACEAE: Regents breach te ruifolial (1067), P. horizontalis (1068), P. grandis (1069) 

P. chagrensis (1064), P. deflexa (1065), P. furcata (1066), P. granadensts IP. te 
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Plate 88. RUBIACEAE: Psychotria limonensis (1070), P. marginata (1071), P. micrantha (1072), P. pittieri (1073), P. psychotriaefolia (1074), P. pubescens (1075), P. racemosa (1076), P. uliginosa (1077), Randia armata (1078), R. formosa (1079), Spermacoce tenuior (1080), Sabicea villosa (1081), Tocoyena pittieri (1082) 
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Plate 89. RUBIACEAE: Uncaria tomentosa (1083), Warszewiczia coccinea (1084); RUTACEAE: Citrus aurantifolia (1085), C. aurant 

) 
1092), Z 

(1086), C. grandis (1087), C. limon (1088), C. reticulata (1089), C. sinensis (1090), Zanthoxylum belizense (1091), lipieaaiael ct : 

procerum (1093), Z setulosum (1094); SAPINDACEAE: Allophylus psilospermus (1095), Cupania cinerea (1096), C. latifolia ( i 4 

rufescens (1098), C. sylvatica (1099), Paullinia baileyi (1100) 
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Plate 90. SAPINDACEAE: Paullinia bracteosa (1101), P. fibrigera (1102), P. fuscescens glabrata (1103), P. glomerulosa (1104), P. pinnata 
(1105), P. rugosa (1106), P. turbacensis (1 107), Serjania atrolineata (1108), S. circumvallata (1109), S. cornigera (1110), S. decapleuria (1111), S. mexicana (1112), S. pluvialiflorens (1113), S. paucidentata (1114) 
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1116), Talisia nervosa (1117). aie ag Hong Thinouia m tha 

Se tare se ( ola (1122), P. epee Agnwesd i Plate 91. SAPINDACEAE: Serjania rhombea (1115), S. 

(1119); SAPOTAC Chry inito (1120), Cynodendron panamen 

Stipitata (1124), P. pape srg coe ae (112 \; SAXIFRAGACEAE: yenaaes pereotana, (26; areghe got og tas oe ~ 

alzmannii (1 ) 1128), L. rare (1129), Mecardonia procum bens 8 aria d emodia 

ped Marina: crustacea : 1133), Quassia amara (1134), S Simarouba amara_ typica (1135) 

verticillata (1132); SIMAROUBACEAE: Picramnia latifolia 
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Plate 92. SOLANACEAE: Browallia americana [2x] (1136), Capsicum annuum (1137), Cestrum latifolium [2x] (1138), C. megalophyllum [2x] 
(1139), C. nocturnum (1140), C. racemosum [2x] (1141), Cyphomandra allophylla (1142), Lyctanthes maxonit (1143), C. hartwegit [2x] 
(1144), L. synanthera (1145), Markea ulet (1146), Physalis angulata (1147), P. pubescens (1148), Solanum antillarum [S. nudum } (1149). 
S. arboreum (1150), S. argenteum (1151), S. asperum (1152), S. hayesit (1153), S. jamaicense (1154), S. lancaeifolium (1155) 
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Plate 93 SOLANACEAE eo-ferrugineum [S. rudepannum } (1156), S. nugosum (1157), S. subinerme (1158), S. umbellatum 
; bi imum oriwac ‘ 

(1159), Witheringia solanacea (1160); STAPHYLEACEAE: Turpinia occidentalis brev weil 

(1162), Guazuma ulmifolia (1163), Herrania purpurea (1164), Melochia lupulina (1165), Sterc ape 

(1167), Theobroma cacao (1168), Melochia melissifolia (1169) 

iflora (1161); STERCULIACEAE: Byttneria aculeata 

ala (1166), Waltheria glomerata 
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Plate 94. THEACEAE: Ternstroemia tepezapote (1170): 
membranacea [A. aspera] (1172), A. tibourbou (1173), 
Luehea seemannii [1/2x] (1176), L. speciosa (1177) 

THEOPHRASTACEAE: Jacquinia macrocarpa (1171): TILIACEAE: Apeiba 
Corchorus siliquosus (1174), Heliocarpus popayanensis |H. americanus] (1175), 
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T. galeottii | (1178), Triumfetta lappula [1/2x] (1179); TRIGONIACEAE: Trigonia 

amensis (1181); ULMACEAE: Celtis iguanaeus (1182), C. schippii (1183), Trema 

ih Hydrocotyle umbellata (1186), Spananthe paniculata (1187); URTICACEAE: 

ipes | (1 189), Pilea microphylla (1190), Pouzolzia obliqua (1191), Urera 

Se 

Plate 95. TILIACEAE: Trichospermum mexicanum [ 

Soribunda {T. rugosa | (1180); TURNERACEAE: Tumera 

micrantha (1184); UMBELLIFERAE: Eryngium foetidum (1185). 

cylindrica (1188), Myriocarpa yzabalensis [M. long 

fagersit (1192); VERBENACEAE: Aegiphila elata (1193) 
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Plate 96. VERBENACEAE: Aegiphila cephalophora (1194), A. panamensis (1195), Lantana camara (1196), Clerodendrum paniculatum 
(1197), Petrea aspera (1198), Stachytarpheta jamaicensis [1/4x] (1199), Vitex cooperi (1200); VIOLACEAE: Hybanthus prunifolius (1201), Rinorea squamata (1202), R. sylvatica (1203) 
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Cc pseudosicyoides (1206), C. rhombifolia (1207), C. sicyoides (1208), Vitis 

te 97. VITACEAE: Cissus erosa (1204), C. microcarpa (1205). 

VOCHYSIACEAE: Vochysia ferruginea (1210) 
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GLOSSARY 

acetolysis: a process of acetilation that removes the organic non-sporopollenin portion of pollen and spores. 
amb (ambitus): the outline of a spore or Ait = ain with the polar axis directed toward the observer. 

aperture, O sestieste a furrow or pore providing 2 soe opening in the exine for growth of the pollen tube or endothallus. 

apolar. a pollen grain or spore lacking discernible polarity, _— proximal and distal poles are not distinct. 
: fs 

lee baculate: surface sculpture like rods, 2 1 p, in which th diating el t fa uniform thickness. 

nvex. a grain that is convex on opposite sides. 
pMaterak a grain symm oye A arranged on both sides of the polar axis. 
brevitricolpate: with short c 
brevitricolporate: erie yr ae 
brochus/brochi, broc! : the meshes i a reticulum; the lumen and a ya esis muri. 

icicle: the  cekeiona ‘element of a arium extending from the base of a po 

clava/clavae, clavate: surface sculptur La rods, < 1 p, in which radiating oro are iethielon at outer end than at base. 

colpus/colpi: a germinal see or and a long and narrow opening in the exine of pollen of a seed plant. 

colpoid: a colpuslike furr 
colpoidorate: a pre ene with a median pore 

colporus/colpori: a germi = a or furrow having one e pore in pete center. 

columella/columellae,colum with small pillar wihienre: ath the tectum. 

commisure: a joint or seam; oe ee of dehiscence in the tetrad scar. 
concavo-convex. concave and convex on opposi es. 
convex-planar. concave and nine on pha serra 
costa: a rib or thickening in 
costa aequitorialis: two a aie! pointed surrounding the equator. 
costa colpi: a costa surrounding a colpus 

inga pore. 
costa transversalis: a costa surrounding a transverse fur 

crasstmarginate: a ri Be “i flange of the exine at sai cect of an aperture. 

dicolpate: a grain with two 
egal a grain with ni col each having one median pore. 

istal. feat jin tl ins, the face having a 

furrow or pore; in other aia the dmeal ra ee Bihan eranren ey and on spores itis ech ae © opposite the fered scar. 

“onnant echin eangiag gi surface sculpture like pointed spines, 2 1 }. the spines higher th 

inulate: echini < 1 p hi, 
Diteanse: shaped like an ‘ellip se with more or se pointed ends. 

Loser a line separating two dtephere that between the proximal and dis 

poles ahs a pollen grain. 
torial pt oe Sager e grea nga diameter of an oblate pollen grain or spore, oF the axis _——s a ssiabto pp a 

exine: a outer ae of the pollen grain, consisting of an outermost sexine containing sculptu 

nexin 

us digitus: a germinal aperture through which a pollen tube emerges. 

extraporate: with two or more pores that are free from the colpi i ne . me de: ectate 

Bee ee estrae fencatrate: surface sculpture pierced with foie 0 the lac pying than 

art of the exine. 

tal hemispheres of a spore, or between the two 

fossil fosilae Jossuate surface sculpture with grooves, but ee relatively smooth. 

255 

— vea/foveolae foveolate: surface sculpture with pits 2 1 » in son aimee greater than height and the outer end thicker than 

nia <p egeinataleliaan e: surface sculpture like rods, 2 + p, having 

beefer nular, granulate: sculpture with domes frequently narrowest at their base. 
het 
hei terobrochate sgedhachae bebe’ clpanaeane avis pacer sooo lacking pores, and no free pores present. 

heterosyncolpate: with alternating colpi janie at Jes, isolating apocolpia of cuore shape. 
at 

peteroparasy ncolpate: with alternating ore ‘ biurcat ng an nd uniting fe differ with regard to apert 

oe te: with hi of more or ae er 
aperturate: surf. furr view. 

ind : ewe ie geetret to ge smallest diameter of the equator, measured in polar view 

ate: without a tectum; outer pollen wall elements free, not fused. 

intercolpium: the area between edges of two _— tony wp bp tap lar grains). 
int : the area between two pores 0 ners uli pe ae ed from a pole 

ersubangular. on areas between the angles or al and distal face: : 
r U6 ana oe cade, sigirgn saipigeranasal differences ! between pa aha mn cxsteade eer ‘grain and toward the inside of the 

— analysis of grain pture by comp 

labrum labra: unthickened extension of the exine at the pores. 

hp : 
. Xe 

time. 

lateral view: payee seyc
tonen lh ene the e equator

 and a pole are visible at the same tim 

lolongate: a longitudinally elongate por 
phoret te: cor s : sted consisting of of Facer! ridges 2 1 » high. 

fa reticul 
okies 

dads et ae pe cae inci uund
ing a ape ow, of distinctive thickness or sculptur' 

microbaculate: with baculi < 1 

/1000 i rele 
monad: any pollen grain or — necuiel singly. 
onocolpate: see monosulca 

monolete: a single, syed gal tetrad. scar of a spore. 

ce prete: a grain with one p 
Onosulcate: a grain with ct sulcs. mina of an ordinary Sige 

aternal cell or angi that prere to form ot
her ce 
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r, nonsculptured portion 
cola flattened the wi with a P/E pho o 0751 75 to 0.50. 
operculum/opercula, operculate: a distinct oe or lid over the pore membrane. 

re: e colpus. 
ornamentation: projections of the outer exine, usually consisting of regularly ea elem 
P/E ratio: the ratio of the polar axis to the greatest equatorial diameter, used to define a grain's general form. 
parasyncolpate: with colpi bifurcating and joining at the poles, isolating apocolpia of a regular shape. 
parasyncolporate: —. colpori bifurcating and joining at the © poles, snlaticat ss daseccighe ofa sar shape. 
perforate: pinion ough or having dots that wa like ho 
pericolpate: with furrows more or less evenly distri anime 1 over a grain. 

Ta penn 
peroblate: very flattened, radiosymmetric, isopolar neg with a 1 P/ E ratio < 0.5. 
perprolate: with polar axis > 2x the equatorial diame 
pilum/pila, pilate: with small rods having club-s “way he ads. 

area distance (PAD): the greatest distance between the ends of two furrows or colpi 
pole: extremities of the axis of symmetry in radiosymmetric grains; in the usual paeuheaal arrangement of grains in the 
mother cell, each grain has an inner and outer pole. 
len: the nora cg — produced in atic and containing the pe ca ie developed from the eotami ates 

Speen in /pollina consisting of two or more pollinia, each composed of agglutined pollen grains in sacs,the asso 
s,anda topelRarcor: for fastening the po’ ollinarium to a su ubstrate 

eclabared atid: the sac of pollen oat that composes part of the pollinarium. 
polyad: pollen grains united in 
polyplicate: with tea colpoid groo 

und n the setae: of the exine, through which the pollen tube may emerge. 
prolate: with the geri ws 1.33 to 2x as long as the ecitunal diameter. 

view: a view of the proximal surface of a pollen grain or spore, which faces the center of the tetrad. 
: seudocolpus. pseudocolpo ri: pseudocol 

psilate: surface sculpture relatively smooth or uno nted. 
punctitegillate: the outer surface of the exin edleglavine minute perforations. 
radiosymmetric: with more than two vertical planes of symm 
sap nam reticulate: surface sculpture of a network of anastomosing ridges (muri) enclosing small, frequently regular surfaces (lumina). 
retipilate: hive a reticuloid pattern with pila instead of muri. 

rugular,rugulate: surface sculpture of elongate Snyahi 2 14, a length > 2x width, and of irregular distribution 
flec scabra/ etnies scabrate: surface sculpture flecked, with minute pites and sabia no dimension of which reaches 1 B. 

lerine: the sporoderm, — won bea inti 
sculpture: patt orn of the 
semitectate: with the Paicn fe nt ci only ps ta ie ean surface. 
sexine: the outer part of the exine, the part that dis hicreesy ts and internal or surface sculpturing. spinule/spinula,spinulose: surface sculpture of small spines, not exceeding 3h. 
rp Saat with furrows in sp rae 
spore: the haploid microspore ocontaining the male gametophyte that is the product of division of _ mother cell, in palynology, eters the equivalent of the pollen grain, which produces the fertilizing pollen tu 
square tetrad: a tetragonal te 
stephanocolpate: —s more yl 3 meridional furrows and no pores (e.g. 5-colpate), ny oar pes, Ss ai having more than 3 meridional furrows, each bearin aring a median pore (e.g. 5- sr ert ones rranged. 
spectimapeecdet having more than 3 pores and no furrows (e. g. 5-porate), Fs ean dl arranged. 
Stipe: the portion of the pollinarium to which are attached the caudicles aring pollinia; often connected to a basal viscidium. stria/striae, striate: surface sculpture of long, narrow, more o abies sie grooves and ridges . ; : 

superposed: placed one on top of the other, as certain types of se pollinia. 
syncolpate: with colpi joining at the poles 
syncolporate: with colpi, having median pores, joining at the poles. 
tectum, tectate: the more or less continuous roof of a pollen grain formed by the sexinic portion of the exine and supported by columellae 
etrad: a group of 4 grains formed by a mother 
tetragonal tetrad: the 4 ppear in one ion grains a a square 
tetrahedral tetrad: the 4 grains arranged in a pyramid, each oan a point of contact with the other three. trichotomocolpate: with a germ pea elves having a 3-slit opening. 
trichotomosulcate: with a 3- _* 

tricolporate: a grain with 3 c aieede 
trilete: a Lange — scar in a spore. 
oti with 3 por 

rrucae, <a e: surface sculpture rodlike , > 1 p, wider than ane: not constricted at base. snautrs: a compartment between the inner and outer exine at the pore 
ju f a polli m. 

viscin, viscin threads: slender, ihe very long connectives on grains of Onagrace einer with an anastomosing ora, or series of pores, forming a continuous cendeboried ring. 



Abelmoschus 
75:826, 112, 113 

panamensis 78:880, 117, 118 
racemosa 78:881, 117, 118 

_ Abuta 

Acacia 

acanthophylla 65: oo ps 100 

riparia 
Acalypha, 17, 21 

arvensis 56:578, 86, 87 
diversifolia 56:579, 86, 87 

macros :580, 86, 87 

ACANTHACEAE 28 - 30:332 - 344;59 - 60 
Aciotis 

yana 76:838, 115 
Acrostichum 

aureum 3:25, 11, 26 
danaifolium 4:26, 26, 27 

Adelia 
triloba 56:581, 87 

Adelobotrys 
adscendens 76:839, 114 

Adenaria 
da 73:803, 110 

Adenocalymma 
39:413, 68, 69 

arthropetiolatum 39:414, 68, 69 

Adenopodia 
stachya 65:700, 18, 99, 100 

Adiantum 
oratum 4:27, 26, 27 

um 4:28, 26, 27 

petiolatum 4:34, 26, 27 
pulveruletum 4:33, 26, 27 

Aechmea 
magdalenae 15:136, 9, 37, 3F 

pubescens 15:137, 13, 38 
15:138, 37, 38 

a 96:1194, 150, 151 

pea Te 150, 151 

panamesis 96:1195, 150, 151 

Aeschynomene, 20 
americana 

var. glandulosa 67:730, 104 
ciliata 67:731, 104 
sensitiva 67:732, 104 

gauchapele 65:701, 100 
Alchornea 

costaricensis 56:582, 87 
latifolia 56:583, 86, 87 

Alibertia 
edulis 84:1021, 133, 134 

Albizia 

ALISMATACEAE 12:91, 33 
Allamanda 

cathartica 33:370, 64 

IN D wx 

Allophylus 
psilospermus 89:1095, 140 

Alseis 
blackiana 84:1022, 134 

Alsophila 
spidata 

(see Nephelea cuspidata) 
Alternanthera 

idea 30:345, 60 
paronychioides 

A idea) ‘see A. ficio 
sessilis 30:346, 60 

Amaioua 
corymbosa 84:1023, 133, 134 

AMARANTHACEAE 30:345 - 351; 60-61 

Amaranthus viridis, 60 

AMARYLLIDACEAE 12:92 - 94 

Amaryllis 
belladonna 12:92, 11, 33 

Amphilophium 

paniculatum 39:415, 68, 69 

ANACARDIACEAE 30 - 31: 352 - 358; 61 - 62 

Acacardium 
excelsum 30:352, 61 

occidentale 30:353, 61 

Ananas 

comosus 16:139, 37, 38 

Ananthacorus 
tifolium 5:35, 25, 27 

Anaxagorea 
nsis 31:359, 62 

Andira 
inermis 67:733, 103, 104 

Andropogon 
bicornis 18:182, 44,45 

Anemopaegma 
chrysoleucum 39:416, 69 

Anetium 
citrifolium 5:36, 26, 27 

ANGIOSPERMAE 12 - 97: 91 - 1210; 33 - 152 

Aniseia 
martinicensis 50:539, 1 6, 82 

Annona 
acuminata 31:360, 62 

spraguei 32:364, 62 

ANNONACEAE 31 - 32: 359 - 369; 62 - 63 

——— 
rmaphrodita 18:185, 44, 45 

me, 
nse 62:650, 21, 94 

Anthurium 

acutangulum 13:95, 34 

clavigerum 13:99, 34, 35 

ARALIA 
Ardisia 

257 

durandii 

aspera 
(see A. membranacea) 
membranacea 94:1172, 148 

tibourbou 94:1173, 148 

A aman 
inclairiana 28:332, 59 

APIACEAE (see UMBELLIFERAE) 

APOCYNACEAE 33 - 36: 370 - 390; 63 - 65 

Apodanthes 
caseariae 84:1016, 14, 132 

ARACEAE 13 - 15: 95 - 135; 33 - 37 

CEAE 36:391 - 395; 65 - 66 

bartlettii 79:922, “es 
fendleri 79:923 923, 21, 

pellucida 79:924, oy 122 

ARECACEAE (see PALMAE) 
Aristolochia, 10 

chapmaniana 36:396, 66 

ARISTOLOCHIACEAE 36:396 - 398; 66 

Arrabidaea 

candicans 39:417, 68, 69 

patelifera 40: ar 68, 69 
40:422, 68, 69 

A sniisetegrt 
76:840, 114 

Artocarpus 
altilis 78:890, 119 

ASCLEPIACACEAE 37 - 38: 399 - 409; 66 - 67 

Asclepias 
curassavica 37:399, 66, 67 

Aspasia 
§ epidendroides 23:247, 51, 52 
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megalocarpon 33:372 
Asplenium 
§ auritum, 26, 2 

escens 5: af 26, 27 

pteropus, 26, 28 
serratum 5:40, 25, 28 

Asplundia 
alata 17:152, 11, 40 

ASTERACEAE (see COMPOSITAE) 
Astrocaryum 

standleyanum 26:299, 55 
Astronium 

graveolens 31:354, 20, 61 
Aulomyrcia 

79:927, 123 
Averrhoa 

carambola 80:957, 14, 126 
Axonopus 

compressus 18:186, 47 
Ayapana 

elata 48:493, 77, 78 
Baccharis 

trinervis 48:494, 78 
Bacopa 

salzmannii 91:1127, 18, 143 
Bactris 

barronis 26:300, 55 
coloniata 26:301, 55 

gasipaes 26: 
major 26:303, 55 

Baltimora 
recta 48:495, 77, 78 

Bambusa 
arundinacea 18:187, 45 

Banara 
59:608, 90 

Banisteriopsis 
comnifolia 73:806, 111 

(see Bunchosia cornifolia) 
Bauhinia 

is 63:678, 97, 98 

BEGONIACEAE 38:410 - 412; 67 - 68 
Beilschmiedia 

pendula 63:663, 96 
Bellucia 

grossularioides 76:841, 114 
Bertiera 

guianensis 84:1025, 21, 134 
Besleria 

laxiflora 60:628, 92 

GNONIACEAE 39 - 43: 413 - 442; 68-71 
Billbergia 

macrolepis, 37, 38 
porteana 16:140, 37, 38 

Bixa 

orellana 43:443, 17, 71 

BIXACEAE 43:443 
Blechnum 

occidentale 5:41, 26, 28 
serrulatum 5:42, 26, 28 

nei, 5: 
cos. seabed 28:333, 59 

Blepharodon 
mucronatum 37:400, 67 

Boehmeria 
cylindrica 95:1188, 12, 150 

Bolbitis 
cladorrhizans 6:43, 26, 28 
nicotianifolia 6:44, 26, 28 
Hala eter: 
(see ladorrhizans) 

BOMBACACEAE 43 - 45: 444 - 452; 71 - 72 
Bombacopsis 

quinata 43:444, 71 
sessilis 43:445, 71, 72 

Se 45 - 46: 453 - 463; 72, 73 
Borreri 

" ain 84: ee me 135 
laevis 84:1028, 1 35 
latifolia 84: rey The 135 
ocimoides 84:1029, 134, 135 

Bothriochloa 

pertusa, 44, 45 
Brachiaria 

maculata 23:248, 51, 52 

IROMELIACEAE 15 - 16: 136 - 145; 37 - 39 
Brosimum 

alicastrum 
subsp. boliviensis 78:891, 119 

Browallia 
americana 92:1136, 15, 145 

ea 
macrophylla 64:680, 98 

ia 

cornifolia 73:807, 111 

BURMANNIACEAE 16:146; 39 
Bursera 

simaruba 46:464, 20, 73, 74 

ERACEAE 46:464 - 469; 73, 74 
Byrsonima 

crassifolia 73:808, 110, 111 
spicata 73:809, 110, 111 

Byttneria 

aculeata 93:1 162, 12, 147 

CACTACEAE 46 - 47: 470 - 472: 74 
Caesalpina 

pulcherrima 64:683, 20, 98 

CAESALPINIOIDEAE 63 - 65: 678 - 694; 97 - 99 
Cajanus 

bicolor 67:734, 104 
Caladium 

bicolor 13:107, 33, 35 
Calathea 

inocephala, 49 
insignis 22:237, 49 

latifolia = :238, 49 
lutea 22: 
vaccine Poh 22:240, 49 

namensis, 49 
villosa, 49, 50 

Calea 
Jjamaicensis 
(see C. prunifolia) 
prunifolia 48:496, 78 

Callichlamys 
latifolia 40:423, 68, 69 

Callisia 
ciliata 16:149, 39 

Calophyllum 
longifolium 61:636, 93 

sian apie 
aeruleum 67:735, 104 
mucunioides 67:736, 105 

Calycolpus 
warszewiczianus 79:928, 122, 123 

Calycophyllum 
andidissimum 85:1030, 133, 135 c 

Calyptrocarya 
glomerulata 17:157, 41 

CAMPANULACEAE 47:473; 74 
Campelia 

zanonia 16:147, 39 
Campyloneurum 

It ocultum 
(see Polypodium occultum) 
phyllitidis 
(see Polypodium phyllitidis) 

Canavalia 
dictyota 67:738, 15, 103, 105 

Poi eg 47:474 - 475; 74, 75 
Cappa 

ore 47:474, 15, 17, 21, 75 
Capsicum 
§ annuum 92;1137, 19, 144, 145 
Carica 

cauliflora 47:476, 75 
papaya 47:477, 75 

CARI terre: 47:476 - 478; 75 
Carludovic 

pete 17:153, 40 
17:154, 40 

CARYOPHYLLACEAE 47:479; 75 
Casearia 

aculeata 59:609, 89, 90 

commersoniana 59:612, 18, 89, 90 
corymbosa 59:613, 89, 90 
guianensis 59:614, 90 
sylvestris 59:615, 89, 90 

Cassia 

fruticosa 64:681, 97, 98 
obtusifolia 64: oe 18, 97, 98 

ticulata 64:68 
undulata 64 pry ‘98 

Cassi rea 
elliptica 84:1020, 132 

Castilla 

elastica 78:892, 119 
Catasetum 

bicolor 23:249, 51, 52 
Catharanthus 

roseus 33:373, 18, 64 



Catopsis 
sessiliflora 16:141, 37, 38 

) 
§ skinnert 23:250, 51, 52 
Cavanillesia 

ifolia 43:446, 71, 72 

Cecropia 
insignis —— 119 

78:894, 119 
obtusifolia, ae 120 
peltata 78:895, 119, 128 

odorata 77:873, 21, 117 

pentandra 44:447, 71, 72 

CELASTRACEAE 47:480; 75 
Celtis 

Ceiba 

iguanaeus 95:1182, 149 
schippii 95:1183, 149 

Cen 
brownii 18:188, 45 

Centropogon 
cornutus 47:473, 74 

Centrosema 
pubescens 67:737, 104, 105 

Cephaelis 
tpecacuanha 85:1031, 15, 133, 135 
tomentosa 85:1032, 10, 132, 135 

Ceratophytum 
tetragonolobum 40:424, 68, 69 

macrophylla 79:947, 124, 125 
Cestrum 

latifolium 92:1138, 144, 145 
megalophyllum 92:1139, 144, 145 
nocturnum 92:1140, 144, 145 

92:1144, 144, 145 
lorea 
tepejilote 
(see C. wendlandiana) 
wendlandiana 26:304, 55, 56 

Chamaes: 

hypericifolia 56:585, 87 
hyssopifolia 56:586, 87 
thymifolia 56:587, 87 

parviflora 85:1033, 134, 135 
Chiococca 

alba 85:1034, 133, 135 
Chloris 

spinosa 85:1035, 133, 135 
Chondrodendron 

tomentosum 78:882, 117, 118 
Chromolaena 

odorata 48:498, 77, 79 

CHRYSOBALANACEAE 47:481 - 485; 75 - 76 
Chrysobalanus 

(see Tovomitopsis nicaraguensis) 
Chrysophyllum 

cainito 91:1120, 1142 
Chrysothemis 

friedrichsthaliana 60:629, 92 
Chusquea 

simpliciflora, 43, 45 

aurea 
lata (see C. maculata) 

§ maculata 23:25 1, 52 
Cissampelos — 

78:883, 15, 118 
cama 78:884, 118 

Cissus 
erosa 97:1204, 152 
mic: 

icyoides 97:1208, 152 
Citrus 

aurantifolia 89:1085, 138, 139 
um 89:1086, 139 

sinensis 89:1090, 139 
Cladium 

jamaicense17:158, 40, 41 

parviflora 47:475, 75 

Clerodendrum 
iculatum 96:1197, 150, 151 

Cleome 

pan 
Clibadium 

asperum 48:499 , 78, 79 

surinamense 48:500, 78, 79 
(see C. sas, 

Clidemia 
capitellata 76:842, 114 

pee =e 76:843, 114, 115 

dentata 76:844, 114, 115 

discolor 
(see purpureo-violacea] 

octona 76:845, 114, 115 bias 
purpureo-violacea 76:846, 1 

septuplinervia 76: 847, 114, 115 

Clitoria, 15 

odorata 61:637, 93 

CLUSIACEAE (see GUTT. IFERAE) 

Clytostoma 
binatum 40:425, 68, 70 

Cnemidaria 
petiolata 1:8, 23 

Sun 
rufescens 50: 535, 81 

loba Caccolo fai 031006, 13. 131 

coronata 83:1007, 131 

ee ee 83: aye 131 
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Cochleanthes 
§ aromatica 23:253, 51, 52 

COCHLOSPERMACEAE 48:486, 76 
Cochlospermum 

vitifolium 48:486, 76 
Cocos 

nucifera 26:305, 55, 56 
Codiaeum 

56:588, 10, 86, 88 
Codonanthe 

crassifolia, 92 
uleana, 92 

Coleus 
63:656, 95 

Colubrina 
glandulosa 84:1019, 132 

Columnea 
billbergiana 60:630, 92 
purpurata 60: , 

COMBRETACEAE 48:487 - 492; 76 - 77 
Combretum 

var. epiphyticum, 76, 77 
var. laxum 48:490, ys 77 

Ceeietten 
erecta 16:148, 11, 39 

COMMELINACEAE 16 - 17: 147 - 151; 39 

COMPOSITAE 48 - 50: 493 - 534; 77 - 81 

CONNARACEAE 50:535 - 538; 81 
Connarus 

panamensis 50:536, 81 
turczaninowii 50:537, 18, 81 

Conostegia 
bracteata 76:848, 115 

pe 849, 115 
speciosa 76: 115 
xalapensis ee 115 

hla i 50 - 52:539 - 548; 81 - 82 

ehahaiaep ed ig oe 

bonariensis 48:502, 

Corchorus 
siliquosis 94:1174, 148 

Cordia 
alliodora 45:453, 72, 73 

spinescens 45:457, 10. 12, 72, 73 
Cordyline 

a 21:236, 11 
Coryanthes 

maculata 23:252, 51, 52 
Cosmibuena 

skinneri 85:1036, 17, 132, 135 
Costus 

allenii 28:326, 58 
guanaiensis 

var. macrostrobilus 28:327, 58 
laevis 28:328, 58 
pulverulentus 28:329, 58 
scaber 28:330, 58 
villosissimus 28:331, 58 
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Couratari 
panamensis 63:674, 97 

Cous 
sperifolia 

rp as magnifolia) 
magnifolia 78:896, 119, 120 

Cous. 
curvigemmia 85:1037, 12, 133, 135 

Couiarea 
hexandra 85:1038, 14, 133, 135 

Coutobea 
§ spicata 60:627, 91 
Crematosperma 32:365, 9, 62, 63 
Crinum 

erubescens 12:93, 11, 33 
Crotalaria 

cajanifolia 68:742, 15, 103, 105 
retusa 68:741, 104, 105 

Croton, 10 
billbergianus > cp 86, 88 
hirtus 56:590, 86, 88 
panamensis ph 591, 86, 88 
pyriticus 
(see C. panamensis) 

Cryosophila 

26:306, 11, 55, 56 

CR 1 - 12:1 - 89; 22 - 32 
Ctenitis 

§ protensa, 26, 28 
sloanei 6:45, 26, 28 

CUCURBITACEAE 53 - 54: 549 - 562: 83 - 84 
Cupania, 20 

cinerea 89: , 140 
latifolia 89:1097, 140 
rufescens 89:1098, 140 
sylvatica 89:1099, 140 

Cuphea 

carthagenensis 73:804, 20, 110 

CYATHEACEAE 1:8 - 9; 2:10 - 12: 23 
Cyathea 

microdonta 
( richopteris microdonta) 
petiolata 
see Cnemidaria petiolata) 
trichiata 
(see Trichopteris trichiata) 

Cyathula 

prostrata 30:348, 60, 61 

CYCLANTHACEAE 17:152 - 156; 39 - 40 
Cyclanthus 

bipartitus 17:155, 40 
Cyclopeltis 

semicordata 6:46, 26, 28 
Cydista 

aequinoctalis 40:426, 68, 70 
heterophylla 40:427, 15, 69, 70 

Cymbosema 
roseum 68:744, 15, 1203, 105 

Ftc Oa 
cubense 37:401, 67 
reauvum 37: 402, 67 

Cynodendron 

panamense 91:1121, 142 
Cynodon 

dactylon 19:190, 44, 46 
Cynometra 

bauhiniaefolia 64:686, 97, 98 

CYPERACEAE 17 - 18:157 - 176; 40 - 43 
Cyperus 

in ali 41 
nsicaespitosus 17:159, 41 

feo Serie 1 7 165, 41, 42 
simplex, 41, 4 
tenuis 17:166, fe 42 

Cyphomandra 
allophylla 92:1142, 144, 145 
hartwegii 92:1143, 144, 145 

Dalbergia 

brownei 68:743, 103, 105 
monetaria 68:745, 103, 105 
—— 68:746, 104, 105 

Dalechampi 
css{fli 

. panamensis 57:592, 86, 88 
Posse 57:593, 87, 88 
tiliifolia 57:594, 87, 88 

nodosa 2:21, 12, 24 
Davilla 

nitida 54:563, 84, 85 
Dendropanax 

arboreus 36:391, 65, 66 
stenodontus 36: 392, 65, 66 

Detainee: 

cicutaria 6:47, 26, 28 
Desmodium 

adscendens 68:747, 103, 105 
axillare 68:748, 103, 105 

acutifoli 
tolonife: 68:750, 103, 106 

cajanifolium 69:751, 103, 106 
69:752, 1 

incanum 
(see D. um) 
distortum 69:753, 103, 1 

triflorum 69:756, 103, 106 
wydlerianum 69:757, 103, 106 

Desmoncus 
§ Ppanamensis 26:307, 55, 56 
Desmopsis 

panamensis 32:366 62, 63 
Diastema 

racimiferum 61:632, 92 
Dichaea 

panamensis 23:254, 52 
Dichorisandra 

hexandra 17:150, 39 

DICOTYLEDONEAE 28 - 97: 332 - 1210: 59 - 152 
Dicranoglossum 

e 6:48, 26, 28 
Dicranopteris 

sa 2:13, 23 
Dictyoxiphium 

panamense 6:49, 25, 28 
Didymopanax 

morototoni 36:393, 65, 66 
Dieffenbachia 

longispatha 13:108, 34, 35 
oerstedii 13:109, 34, 35 
pittieri 13:110, 34, 35 

Digitaria 
ciliaris 19:191, 45, 46 
horizontalis, 44, 46 

IACEAE 54 - 55:563 - 571; 84 - 85 

guianensis 69:758, 14, 103, 106 
reflexa 69:759, 14, 103, 106 
wilsonii 70:760, 14, 103, 106 

Diodia 

denudata 85:1039, 14, 133, 135 
85:1040, 133, 135 

Dioscorea, 13 
alata 18:177, 43 
haenkeana 18:178, 43 
macrostachya, 43 

urophylla 18:181, 43 

DIOSCOREACEAE 18:177 - 181; 43 
Diospyros 

artanthifolia 55:572, 17, 85 
Diplazium 

grandifolium 6:50, 25, 29 

panamensis) 
panamensis 70:761, 103, 106 

Doliocarpus 

dentatus 54:564, 20, — 85 

yng 84, 85 
olivaceus 55:567, 84, 85 

Dorstenia 
contrajerva 78:897, 13, 119, 120 

Drymaria 
cordata 47:479, 13, 75 

Drymonia 

serrulata 61:633, 92 
Drypetes 

standleyi 57:595, 87, 88 

EBENACEAE 55:572: 85 
Eclipta 

alba 48:503, 77, 79 
prostrata 
see 

Eichhornia 

273317, 57 
crassipes 27:318, 57 

Elaeis 

oleifera 26:308, 55, 56 

ELAEOCARPACEAE 55:573 - 575; 85 - 86 
Elaphoglossum 

hayesti 7:51, 26, 29 
sporadolepis 7:52, 25, 29 

Eleocharis 
caribea - Z: aps 10, 40, 42 

ae 
. ee E. 
licarhachis, 40, 42 

Metlinnisen: 

mollis 48:504, 77, 79 
Eleusine 

indica 19:192, 44, 46 



Eleutheranthera 
is 49:505, 78, 79 

Elytraria 
imbricata 28:334, 59 

retusa, 119, 121 
trigonata 78:911, 119, 121 
yoponensis 78:912, 119, 121 

Fimbristylis 
Emilia ichotoma 17:168, 40, 42 

sonchifolia 49:506, 77, 79 Fischeria 
Encyclia blepharopetala 
§ cordigera 23:255, 51, 52 (see F. funebris) 

pentotis 23:256, 51, 52 37:403, 66, 67 
Entada 

65:702, 17, 20,99, 100 FL 60:608 - 622; 89 - 91 
Enterolobium Fleischmannia 

cyclocarpum 65:703, 100 microstemon 49:508, 77, 79 
schombugkii, 100 sinclairii 49:509, 78, 79 

Epidendrum Forsteronia 
coronatum «oe myriantha 33:374, 63, 64 
difforme 23:258, 51, 52 ninsularis 33:375, 63, 64 

23: s Fuirena 
schlechterianum 23:261, 52 umbellata 17:169, 40, 42 
stangeanum 23 Garcia 

Epiphyllum, 16 nutans 57:596, 10, 86, 88 
phyllanthus 46:470, 14, 74 Garcinia 

rubrocoronatum 47:471, 74 intermedia 
Erechtites (see Rheedia edulis) 

ae madruno 
49:507, 78, 79 (see Rheedia acuminata) 

ne ea Genipa 
foetidum 95:1185, 149 americana 85:1043, 134, 136 

Erythrina 
costaricensis 70: dept 103, 106 
fusca 70:763, 103, 1 

ERYTHROXYLACEAE 55:576 - 577; 86 
Erythraxylum, 19 

multiflorum 55:576, 86 
panamense 55:577, 86 

Eugenia 
coloradensis 79:929, 122, 123 

socbcigarnc 122, 123 
1, 122, 123 

nsis 79:933, 122, 123 
Eulophia 

alta, 51, 53 
Euphorbia 

heterophylla 
(see Poinsettia heterophylla) 

EUPHORBIACEAE 56 - 59:578 - 607; 86 - 89 
FABACEAE (see LEGUMINOSAE) 
Faram 

luteovirens 85:1041, 134, 135 
85:1042, 133, 136 

Fevillea 
cordifolia 53:552, 83 

Ficus 
bullenei 78:898, 119, 120 
citrofolia 78:899, 119, 120 

haeaefolia agree 119, 120 
obtusifolia 78:906, 1 120 
paraensis 78:907, Ips 120 
perforata 78:908, 119, 120 
pertusa 78:909, 119, 1 
popenoei 78:910, 119, 121 

GENT: shige 60:623 - 627; 91 - 92 

 eaiiesih 7309, 55, 56 

interrupta 26:310, 55, 56 
ns 26:311, 55, 56 

repens 85:1044, 133, 136 

6.6) -629R - RI5- BIR -BA5S 
O1,020 ~ OO, O20 ~ ODD 

Gibasis 
geniculata, 39 

Gleichenia 
bifida 2:14, 23 

GLEICHENIACEAE 2:13 - 14, 23 

GNETACEAE 12:90, 32 

GNETOPHYTA 12:90, 32 
Gnetum 

leyboldii 
var. woodsonianum 12:90, 11, 32 

Gonolobus 
allenii 37:404, 66, 67 

ia 

adenophera 84:1017, 132 
lupuloides 84:1018, 132 

GRAMINEAE 18 - 21:182 - 234; 43 - 48 
Grias 

cauliflora 
(see G. fendleri) 
fendleri 63:675, 97 

Guapira 
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standleyana 79:942, 15, 124 
Guarea 

glabra 77:874, 16, 17, 117 
guidonia 77:785, 117 

Guatteria 
dumetorum 32:367, 

ulmifolia 93:1163, 147 
Guettarda 

foliacea 85:1045, 133, 136 

Gustavia 
fosteri 63:676, 15, 97 

63:677, 97 

GUTTIFERAE 61 - 62:636 - 649; 93 - 94 
Guzmania 

lingulata 
var, minor, 38 

monostachya 16:142, 37, 38 

GYMNOSPERMAE 12:90; 32 
Gynerium 

sagittatum, 44, 46 
Habenaria 
§ pauciflora 24:265, 51, 53 

HAEMODORACEAE 21:235; 48 
Hamelia 

86:1046, 134, 136 
patens 86:1047, 14, 133, 136 

Hampea 
appendiculata 

var. longicalyx 75:827, 112, 113 
Hasseltia 

floribunda 59:616, 90 
Havetiopsis 

flexilis 61:638, 93 
Hebeclinium 

macrophylllum 49:510, 78, 79 
Heisteria 

concinna 80:949, 14, 125 
costaricensis 80:950, 14, 125 

cy 
(see H. longipes, 

80:951, 14, 125 
Heliconia 

catheta 22:244, 50 
irrasa 22:243, 50 
latispatha 22:245, 50 
mariae, 

nsis) 
94:1175, 148 

Heliotropium 
icum 46:458, 72, 73 

Hemidictyum 
i 7:53, 26, 29 

Henriettea 
succosa 76:852, 114, 115 

Herpetacanthus 
nsis 29:335, 59 

Herrania 
93:1164, 147 

Heterocondylus 
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vitalbae 49:511, 77, 79 
Heteropteris 

urifolia 73:810, 111 
Hibiscus 

bifurcatus 75:828, 113 
rosa-sinensis 75: wey 413 
sororius 75:830, 1 

Hippocratea 
volubilis 62:651, 9, 94, 95 

HIPPOCRATEACEAE 62:650 - 654; 95 - 97 
Hiraea 

Saginea 73: 811,111 

reclinata 73:814, 111 
Hirtella 

Hoffmannia 
woodsonii 86:1048, 18, 133, 136 

Homalomena 
a ITI, 33, 35 

Homolepis 
19:193, 44, 46 

HUMIRIACEAE 62:655; 95 
Hura 

crepitans 58:597, 86, 88 
Hybanthus 

prunifolius 96:1201, 15, 151 
Hydrangea 

91: 1126, 143 
Hydrocotyle 

umbellata 95:1186, 149, 150 
Hyeronima 

alchorneoides 

amplexicaulis 19:195, 44, 46 
Hymenaea 

64:687, 97, 98 
Hymenocallis 

pedalis 12:94, 11, 33 

OPHYLLACEAE 2:15 - 20; 23 - 24 HYMEN 
Hymenophyllum 

brevifrons 2:15, 24 

HYPERICACEAE (see GUTTIFERAE) 
Hyptis 

mucronata) 
wannersilcs 70:764, 103, 106 

cocleensis 65:704, 100 

fagifolia 65:705, 99, 101 
gold. 

Pt 66:712, 99, 101 
: Ol 

spectabilis oe 718, 101 
6:719, 102 

sanbellifers ag 720, 99, 102 

oe spuria 66:721, 99, 102 
Ionopsis 

satyrivides 24:266, 53 
utricularioides 24:267, 53 

Ipomoea 

Iresine 
angustifolia 30:350, 60, 61 
celosia 30:351, 60, 61 
iffusa 

(see I. celasia) 

IRIDACEAE, 49 
Ischaemum 

indicum 19:197, 44, 46 
rugosum 19:198, 44, 46 

eazeeee 
leucophaeus 22:241, 49, 50 
pruinosus, 49, 50 

Iseia 

luxurians 51:545, 82 
Isertia 

haenkeana 86:1049, 133, 136 
Ixora 

coccinea 86:1050, 134, 136 
Jacaranda 

copaia 
subsp. spectabilis 41:428, 68, 70 

Jacaratia 
spinosa 47:478, 75 

Jacquinia 
macrocarpa 94:1171, 17, 148 

Jatropha 
curcas 58:599, 10, 86, 89 

Justicia 
graciliflora 29:337, 16, 59 
pectoralis 29:338, 18, 59 

Koanophyllon 
wetmorei 49:512, 78, 79 

Kohleria 
tubiflora 61:634, 92, 93 

Kyllinga 
breviflora 
(see ath igi brevifolius) 
odora 
(see Hea sesquiflorus) 
pumila 
(see Cyperus densicaespitosus) 

LABIATAE 63:656 - 660; 95 
Lacistema 

aggregatum 63:66 1 - 662, 96 
Lacmellea 

Laetia 
panamensis 33:376, 63, 63 

procera 59:617, 90 
ia 59:618, 89, 90 

Lafoensia 
punicifolia 73:805, 110 

LAMIACEAE (see LABIATAE) 
Lantana 

camara 96:1196, 18, 150, 151 
Lasiacis 

oaxacensis 19:200, 44, 46 
procerrima 19:199, 44, 46 

LAURACEAE 63:663 - 673; 96 - 97 
Leandra 

dichotoma 76:853, 114, 115 

LECYTHIDACEAE 63:674 - 677; 97 
Leersia 

hexandra 19:202, 44, 46 

LEGUMINOSAE 
‘see IOIDEAE 
MIMOSOIDEAE, PAPILIONOIDEAE) 

LENTIBULARIACEAE 72:790 - 791; 108 - 109 
Leochilus 

scriptus 24:268, 51, 53 
Leptochloa 

Leucae 

Licania 

virgata 19:201, 44, 46 

multicapitula 66:722, 99, 102 

hypoleuca 47:484, 18, 76 
platypus 47:485, 14, 76 

LIACEAE ae SMILACACEAE) 
ipa 

Sl 59:619, 90, 91 
Lindernia 

tacea 91:1128, 15, 143 
diffusa 91:1129, 143 

Lithachne 
pauciflora 19:203, 43, 46 

Lockhartia 
oerstedii 24:269, 51, 53 

LOGANIACEAE 72:792 - 796; 109 
Lomariopsis 

Lopimia 

pentaphyllus 70:765, 104, 107 
velutinus 70:766, 104, 107 

dasypetala 
(see Pavonia dasypetala) 

LORANTHACEAE 72 - 73:797 - 802; 109 - 110 
Lozania 

Ludwigia, 9, 

eo 63:662, 96 

_tegre 17:156, 40 

952, 125, 126 

octovalvis 80: 955, 125, 126 



torulosa 80:956, 125, 126 
Luehea 

seemannii 94:1176, 148 
speciosa 94:1177, 148 

Lycaste 
powellii 24:270, 52, 53 

Lycianthes 
maxonii 92:1143, 144, 145 
synanthera 92:1145, 144, 145 

LYCOPODIACEAE 1:1 - 2; 22 

Lycopodium 
cernuum 1:1, 22 
dchotomum 1:2, 22 

LYCOPODOPHYTA 1:1 - 7; 22 
Lygodium 

radiatum 12:89, 32 
venustum 12:88, 32 

LYTHRACEAE 73:803 - 805; 110 
Mabea 

occidentalis 58:600, 87, 89 

Macfadyena 
unguis-cati 41:429, 68, 70 

Machaerium 
70:767, 104, 107 

seemanii 70:773, 104, 107 

Macrocnemum 
glabrescens 86:1051, 133, 136 

Malouetia 
guatemalensis 33:377, 63, 64 

Malpighia 
74:815, 111, 112 

MALPIGHIACEAE 73 - 75:806 - 825; 110 - 112 

MALVACEAE 75 - 76:826 - 835; 112 - 113 
Mammea 

americana 61:639, 10, 93 
Mandevilla 

‘ata 34:378, 64 
villosa 34:379, 64 

Manettia 
reclinata 86:1053, 134, 136 

Mangifera 
indica 31:355, 61 

Manihot 
esculenta 58:601, 9, 86, 89 

Mansoa 
kerere 
(see Pachyptera kerere) 

Maquira 
costaricana 78:913, 13, 119, 121 

MARANTACEAE 22:237 - 242; 49 - 50 

MARATTIACEAE 2:21; 24 
Marcgravia 

nepenthoides 76:836, 113 

MARCGRAVIACEAE 76:836 - 837; 113 
Margaritaria 

nobilis 58:602, 87, 89 
Marila 

laxiflora 61:640, 18, 95 
Maripa 

Masdevallia 

v 
Maxillaria 

panamensis 52:546, 16, 82 
Markea 

ulei 92:1146, 144, 145 
Marsdenia 

crassipes 38:406, 66, 67 
Martinella 

obovata 41:430, 68, 70 
Mascagnia 

74:816, 110, 112 eoides 
nervosa 74:817, 111, 112 

stoneana 24:271, 51, 53 
Matelea 

iridiflora 38:408, 66, 67 

friedrichsthalii 24:272, 51, 53 
24:273, 51, 53 

uncata 24:274, 51,53 
variabilis 24:275, 51, 53 

Maxonia 

apiifolia 
var. dualis 7:55, 25, 29 

Maytenus 
schippii 47:480, 75 

Mecardonia 
rocumbens 91:1130, 143 

Melampodium 
iwaricatum 49:513, 78, 80 

Melanthera 

aspera 49:514, 78, 80 

MELASTOMATACEAE 76 - 77:838 - 872; 114-116 

LIACEAE 77:873 - 879; 117 ME. 
Melochia 

lupulina 93:1165, 147 
melissifolia 93:1169, 147 

Melothria 
pendula 53:556, 83, 84 
trilobata 53:557, 83, 84 

Mendoncia 
racilis 29:339, 21, 59, 60 

MENISPERMACEAE 78:880 - 886; 117 - 118 

IENYANTHACEAE 78:887; 118 M. 
Merremia 

umbellata 52:547, 15, 82 
Mesechites 

trifida 34:380, 64, 65 
Metaxya 

rostrata 1:9, 23 
Miconia 

affinis 77:854, 115 
argentea 77:855, 115 
borealis 77:856, 114, 115 
elata 77:857, 114, 115 
hondurensis 77:858, 17, 116 
impetiolaris omy 114, 116 
lacera 77:860, 1 
lateriflora 77: ag 114, 116 
lonchophylla 77:862, 116 
minutiflora 
(see M. borealis) 
nervosa 77:863, 114, obi 
prasina 77:864, 114, 1 
rufostellulata 77:865, - 

rrulaia 77:866, 114 
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shattuckii 77:867, 114, 116 
Microgramma 

percussa 
(see Polypodium percussum) 

ans 
(see 

Microtea 

Mikania 
guaco 49:515, 77, 80 
hookeriana 49:516, 78, 80 

tonduzii 49:519, 78, 80 
Mimosa 

casta 66:724, 102 
pigra 66:725, 99, 102 
pudica 66:726, 102 

MIMOSOIDEAE 65 - 67:695 - 729; 99 - 102 
Momordica 

charantia 54:558, 83, 84 

MONIMIACEAE 78:888 - 889; 118 

MON 
Monster 

"sown 
var. laniata 13:1 12, 34, 35 

dubia 1 
Montrichardia 

arborescens 14:115, 34, 36 

MORACEAE 78:890 - 919; 118 - 121 
Mormodes 

roseum 24:276, 51, 53 
Mosquitoxylum 

ense 31:356, 61 
Mouriri 

SS 
subsp. 

Mucuna 
mutisiana 70:774, 104, 107 
rostrata 71:775, 104, 107 

Muntingia 
calaubra 55:573, 19, 85 

Musa 
sapientum 22:246, 50 

esa 22:243 - 246; 50 
Myrci 

fosteri 79:936, 122, 123 
unensis 79:937, 122, 123 

Myriocarpa 
longipes 
(see M. yzabalensis) 
yzabalensis 95:1189, 150 

MYRISTICACEAE 78:920 - 921; 121 
Myroxylon 

balsamum 
var. pereirae 71:776, 103, 107 

MYRSINACEAE 79:922 - 926, 122 

MYRTACEAE 79:927 - 941; 122 - 124 
Nautilocalyx 

nsis 61:635, 92, 93 
Nectandra 

cissiflora 63:664, 96 
fuscobarbata 

nt ates 12-28:91-331; 33-58 

parvifolia 77:868, 114, 116 



Neea 
amplifolia 79:943, 14, 124 

Nelsonia 
brunelloides 29:340, 13, 59, 60 

Neomarica 
gracilis, 11, 49 

Nephelea 

Nephrolepis 
biserrata 7:56, 26, 29 
pendula 8:60, 26, 29 

Neurolaena 

2:10, 23 

49:520, 78, 80 
Niphidium 

crassifolium 
‘see Polypodium crassifolium) 

Notylia 
barkeri 24:277, 51, 53 

NYCTAGINACAE 79:942 -944; 124 
Nymphaea, 9 

— — 124 
9:946, 124 

NYMPHAEACEAE 79:945 - 946; 124 
Nymphoides 

indica 78:887, 15, 119 

OCHNACEAE 79:947 - 948; 124-125 
Ochroma 

Ocotea 

. canescens 78:88515, 117, 118 
truncata 78:886, 117, 118 

abe Aiea 951; 125 
Oldenlandi 

cadena 1052, 134, 136 
Olmedia 

aspera 78:914, 119, 121 

latifolia 19:204, 43, 46 
Omphalea 

diandra 58:603, 14, 86, 89 

ONAGRACEAE 80:952 - 956; 125 - 126 
Oncidium 

278, 51, 53 
stipitatum 24: :279, St Sa 

Operculina 
codonantha 52:548, 82 

OPHIOGLOSSACEAE 2:22; 25 
Ohioglossum 

reticulatum 2:22, 25 
Oplismenus 

burmanni 19:205, 44, 46 
hirtellus 19:206, 45, 46 

ORCHIDACEAE 23 - 25:247 - 298; 51 - 54 
Oreopanax 

capitatus 36:394, 65, 66 
Ormosia 

coccinea 
var. 71777, I 7 107 

macrocalyx 71:778, 103, 10 
Omnithocephalus 

powellii 24:280, 52, 54 
Orthoclada 

laxa 20:207, 45, 47 
Oryctanthus 

alveolatus 72:797, 109 
cordifolius 72: ye 110 
occidentalis 72:799, 110 

latifolia 20:208, 45, 47 

quinquenervia 77:869, 114, 116 

lucens 79:948, 124, 125 

OXALIDACEAE 80:957; 126 
Oxycarium 

f [eI h to) 

Pachira ; i i 
44:449, 71, 72 

Pachyptera 
rene, 69, 70 

Palicourea 
86:1054, 133, 136 

PALMAE 26 - 27:299 - 316; 55 - 56 
Palmorchis 
§ nitida 24:281, 52, 54 

powellii 24:282, 51, 54 
Panicum 

fasciculatum 20:209, 44, 47 

pulchellum 20:214, 44, 47 
trichoides, 44, 47 

PAPILIONOIDEAE 67 - 71:730 - 789; 103 - 108 
Paragonia 

pyramidata 41:431, 68, 70 
Auster 

microcalyx 79:925, 122 

CEAE 3:23 - 24; 25 
fouiawas 

geminatum 20:215, 43, 47 
Paspalum 

conjugatum 21:221, 45, 47 

43, 47 

virgatum 20:219, 44, 48 

Passiflora, 16 
igua 81:958, 126, 127 

coriacea 81:961, 126, 127 
foetida 

var, isthmia 81:962, 126, 127 
menispermifolia 82:963, 126, 127 

seemannii 

vitifolia 82: 967, 126, 127 

williamsii 82:968, 126, 127 

PASSIFLORACEAE 8 1-82:958-968; 126-127 
Paullinia, 12 

baileyi 89:1100, 140, 141 
bracteosa 90:1101, 140, 141 
fibrigera 90:1102, 140, 141 
Jfuscescens 

var. glabrata 90:1103, 140, 141 
glomerulosa 90:1104, 140, 141 
pinnata 90:1105, 140, 141 
rugosa 90:1106, 140, 
turbacensis 90:1107, 140, 141 

Pavonia 
cae en aaa e H3 

76:83 2, 113 
rosea 76:833, eo ar 

ee P. rosea) 

64:688, 97, 98 

ls 
Peltogyne 

Pentagonia 
macrophylla 86:1055, 134, 136 

Peperomia 
actea 83: :973, , 128 

, 128 

1 
rotundifolia 83:981, 128, 129 

Perebea 
xanthochyma 78:915, 119, 121 

Peristeria 
elata 24:283, 51, 54 

Persea 
americana 63:670, 96 

Petiveria 
alliacea 83:970, 128 

Petrea 
aspera 96:1198, 14, 150, 151 

Pharus 
latifolius 21:222, 44, 48 
parvifolius 21:223, 44, 48 

Phaseolus 
peduncularis 71:784, 103, 108 
trichocarpus 71:785, 103, 108 

Philodendron 
aurantiifolium 
(see P. guttifenum) 

issimum 14:116, 34, 36 

erum rs 119. 34, 36 
. 
(see P. nervosum) 
santos 14:121, 34, 36 



— 

22, 34, 36 
3 

simum) 
14:126, 33, 36 

cinnamomifolia 
(see P. 

63:671, 96, 97 
Phoradendron 

72:800, 20, 109, 110 
Phragmites 

australis 21:224, 44, 48 
Phryganocydia 

corymbosa 41:432, 68, 70 
Phthirusa 

ifolia 72:801, 13, 109, 110 
Phyllanthus 

58:604, 86, 89 
amarus 58:605, 87, 89 

Physalis 
angulata 92:1147, 21, 145 
Pubescens 92:1 148, 144, 146 

Phytelephas 
§ microcarpa 27:313, 55, 56 
Phytolacca 

rivinoides 83:971, 17, 128 

PHYTOLA CEAE 83:969 - 972; 128 
Picramnia 

latifolia 91:1133, 18 
Pilea 

microphylla 95:1190, 150 
Piper 

auritum 83:985, 128, 129 
986, 128, 129 

c nse 
(see P. cule: 

villiramulum 
See ae ane 128, 130 

PIPERACEAE 83:973 - 1002; 128 - 130 
Pisonia 

aculeata 79:944, 124 
Pistia 

stratiotes 14:127, 34, 36 
Pitcairnia 

38 
Pithecellobium 

dinizii 

, 99, 102 
Pithecoctenium 

41:433, 68, 70 
Pityrogramma 

lanos 8:57, 26, 29 
Platymiscium 

71:779, 104, 108 
Platypodium 

elegans 71:780, 104, 108 
Pleiostachya 

pruinosa 
(see Ischnosiphon pruinosus) 

Pleonotoma 
ilis 42:435, 69, 70 

Pleurothallis 
arietina 25:284, 51, 54 

Pluchea 
odorata 49:521, 78, 80 

(see Bombacopsis sessilis) 

POACEAE (see GRAMINEAE) 

Pogonopus 
speciosus 86:1056, 133, 136 

Poinsettia 
rophylla 58:606, 87, 89 

Polygala 
paniculata 83:1003, 130 

POLYGALACEAE 83:1003 - 1005; 130 

rear actobengr AE 84:1006 - 1013; 130 - 131 

Polygonum, 
um 83:1010, 131 

hydropiperoides 1011, 131 
punctatum 84:1012, 131 

POLYPODIACEAE 3 - 11:25 - 86; 25 - 31 
Polypodium 

cilia 

lycopodioides 8:63, 30 
um 8:64, 30 

pect 8:66, 30 
percussum 9:67, 30 
phyllitidis 9:68, 30 
polypodioides 9:69, 30 
triseriale 9:70, 30 

Polyscias 
guilfoylei 36:395, 65, 66 

Polystachya 
25:285, 51, 54 

Polytrias 
21:225, 45, 48 

Pontederia 
rotundifolia 27:319, 57 

PONTEDERIACEAE 27:317 - 319; 57 
Portulaca 

oleracea 84:1014, 131 

PORTULACACEAE 84:1014, 131 

sphaerocarpa 54:561, 83, 84 
Posoqueria 

ifolia 86:1057, 134, 137 
Pothomorphe 

peltata 93:1002, 128, 130 
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Poulsenia 
armata 78:916, 119, 121 

Pourouma 
bicolor 
(see P. guianensis) 
guianensis 78:917, 119, 121 

Pouteria 
fossicola 91:1122, 142 
reticulata 

unilocularis 91:1125, 142, 143 
Pouzolzia 

obliqua 95:1191, 150 
Prestonia 

acuti 

Prionostemma 

62:653, 19, 94, 95 
Prioria 

copaifera 64:689, 18, 98 

OTEACEAE 84:1015; 131 - 132 
Protium 

costaricense 46:465, 73, 74 
panamense 46:469, 73, 74 
tenuifolium 

subsp. 

Pseudobombax 
septenatum 44:450, 14, 71,72 

ilifl 46:466, 19, 74 

anglohondurensis 79:938, 122, 123 
Pickicediacliorsin 79:939, 123 
guajava 79:940, 123, 124 

bignoniacea 54:559, 83, 84 
54:560, 83, 84 

Psychotria, 15 

Psiguria 

86:1058, 132, md 

Pteris 

tae tae 73, 26, 30 
Pterocarpus 

officinalis 71:781, 104, 108 
rohrii 71:782, 104, 108 
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PTEROPHYTA 1 - 12:8 - 89; 23 - 32 
Quararibea 

asterolepis 44:451, 71, 72 
pterocalyx 45:452, 71, 72 

amara 91:1134, 19, 144 

RAFFLESIACEAE 84:1016; 132 
Randia 

armata 88:1078, 132, 138 
formosa 88:1079, 133, 138 

9 

Rhabdadenia 
biflora 35:387, 63, 65 

RHAMNACEAE 84:1017 - 1019; 132 
Rheedia, 20 

acuminata 61:641, 93, 94 
edulis 61:642, 93, 94 

Rhipidocladum 
racemiflorum 21:226, 44, 48 

Rhipsalis 
bassifera 
cassytha 47:472, 13, 74 

RHIZOPHORACEAE 84:1020; 132 

Rhodospatha 
monitziana 14:128, 34, 36 

34, 37 
Rhynchosia 

lalis 71:783, 104, 108 
Rhynchospora 

17:170, 41, 42 
17:171, 40, 42 

nervosa 17:172, 40, 42 
Rinorea 

96:1202, 14, 151 
sylvatica 96:1203, 151 

Rivina 
humilis 83:972, 128 

Rolandra 
Sfruticosa 50:523, 77, 80 

CEAE (see CHRYSOBALANACEAE) 
Rottboellia 

exaltata, 44, 48 
Roupala 

montana 84:1015, 12, 132 
Rourea 

glabra 50:538, 81 

RUBIACEAE 84 - 89:1021 - 1084; 132 - 138 
Ruellia 

metallica 29:341, 59, 60 

RUTACEAE 89:1085 - 1094; 138 - 139 
Sabicea 

§ villosa 88:1081, 134, 138 

lancifolia 12:91, 13, 33 

occidentalis 63:660, 95 
Salvinia 

radula 12:87, 10, 31 

Salvia 

SALVINIACEAE 12:87; 31 

SAPINDACEAE 89 - 91:1095 - 1119; 139 - 142 
Sapium 

um 
(see S. caudatum) 
caudatum 59:607, 86, 89 

SAPOTACEAE 91:1120 - 1125; 142 - 143 
Sarcostemma 

clausum 38:409; 66, 67 
Saurauia 

laevigata 55:568; 84, 85 

SAXIFRAGACEAE 91:1126; 143 
Scaphyglottis 

reedii 25:286, 51, 54 
Scheelea 

zonensis 27:314, 11, 55, 56 
Schefleria 

morototoni 
‘see Didymopanax morototoni) 

Schistocarpha 

inion tre s (see S. oppositifolia) 
pore ae 50:524, 78, 80 

Schizachyrium 
rostachyum 21:229, 45, 48 

SCHIZAEACEAE 12:88 - 89; 31 - 32 
Schizolobium 

64:690, 97, 99 
Schultesia 

thoides 60:624, 91 
Schwackaea 

cupheoides 77:870, 114, 116 

cubensis 18:173, 40, 42 

Scirpus 

Scleria 

macrophylla 18:174, 40, 42 
laleuca 

(see S. pterota) 
mitis 18:175, 40, 42 
pterota 18:176, 40, 42 

. 40, 43 
Scoparia 

dulcis 91:1131, 17, 143 

SCROPHULARIACEAE 91:1127 - 1132: 143 
Securidaca 

diversifolia 83:1004, 130 
tenuifolia 83:1005, 130 

ropa fora 1:3 - 7; 153 
Sel lla , 

nae 13, 22 
exaltata 1:4, 22 
flagellata 1:5, 22 
haematodes 1:6, 22 
horizontalis 1:7, 22 

Senna 

dariensis 

(see Cassia Sruticosa) 
obtusifolia 
(see Cassia pbtusifolia) 
eticulata 

Serjania, 20 
atrolineata 90:1108, 140, 141 
cir ta 90:1109, 140, 141 

trachygona 91 :1116, 140, 142 
Setaria 

geniculata 21:230, 45, 48 
paniculifera 21:231, 45, 48 
vulpiseta 21:232, 45, 48 

Sicydium 
eum, 83, 84 

§ tamnifolium 54:562, 83, 84 
Sida 

acuta 76:834, 112, 113 
rhombifolia 76:835, 112, 113 

Sievekingia 
suavis 25:287, 51, 54 

Simarouba 
amara 

var. typica 91:1135, 18, 144 

SIMAROUBACEAE 91:1133 - 1135; 143 - 144 
Siparuna, 9 

78:888, 118 guianens 
pauciflora 78:889, 118 

Sloanea, 17 
terniflora 55:574, 85, 86 
zuliaensis 55:575, 85, 86 

SMILACACEAE 28:320 - 324, 57 
Smilax 

lanceolata 28:320, 57 
mollis 28:321, 57 
panamensis 28:322, 57 
spinosa 28:323, 57 
spissa 28:324, 57 

Sobralia 

durissima 27:315, 11, 55, 56 
exorrhiza 
(see S. durissima) 

SOLANACEAE 92 - 93:1136 - 1160; 144 - 146 
Solanum 

antillarum 92:1149, 145, 146 
92 

hayesii 92: 1153, 144, 146 
jamaicense 92:1154, 1444, 1 
lancaeifolium 92:1155, 144, 146 



a 
affinis 78:918, 119, 121 

Souroubea 
sympetala 76:837, 113 

Spachea 
membranacea 74:818, 21, 110, 112 

Spananthe 
paniculata 95:1187, 17, 149, 150 

Spathiphyllum 
friedrichsthalii 14:129, 33, 37 
Phryniifolium 14:130, 33, 37 

Spathodea 
campanulata 42:434, 69, 70 

Spermacoce 
tenuior 88:1080, 133, 138 

Spigelia 
anthelmia 72:792, 109 

iana 72:793, 109 
Spilanthes 

alba 50:525, 78, 80 
Spiracantha 

cornifolia 50:526, 77, 80 
Spiranthes 
§ haffneri 25:291, 51, 54 

mombin 31:357, 61 
radlkoferi 31:358, 61, 62 

Sporobolus 
indicus 21:233, 44, 48 

Stachytarpheta 
96:1199, 14, 150, 151 

STAPHYLEACEAE 93:1161; 146 - 147 
Stemmadenia 

grandiflora 35:388, 64, 65 
Stemodia 

verticillata 91:1132, 143 
Stenospermation 

angustifolium 15:131, 34, 37 
Sterculia 

apetala 93:1166, 147 

STERCULIACEAE 93:1162 - 1169; 147 
Sticherus 

bifida 
see Gleichenia bifida) 

Stigmaphyllon 
ellipticum 74:819, 111, 112 

jpargyreum 74:821, 111, 112 
lindenianum 74:820, 111, 112 
puberum 74:822, 111, 112 

Stizophyllum 
42:436, 68, 70 

Streptochaeta 
iroana 21:234, 44, 48 

Stromanthe 
Jjacquinii 22:242, 49, 50 

Struthanthus 
73:802, 15, 109, 110 

Strychnos 
tantha 72: 794, 16, 109 

4, 109 

var. grandiflora 65:602. 2 97, 99 
var. ochnacea 65:69. 

Symphonia 
globulifera 62:643, 93, 94 

Synechanthus 
27:316, 55, 56 

Synedrella 
nodiflora 50:527, 78, 80 

ali iatiee 
rythrophyllum 15:132, eo 37 

baaticn’ som 15:133, 34, 3 
Syzygium 

jambos 79:941, 123, 124 
Tabebuia 
§ chrysantha 42:438, 68, 70 

guayacan 42:437, 68, 70 
ochracea 

var. neochrysantha 42:439, 69, 71 
rosea 42:440, 69, 71 

Tabernaemontana 
arborea 36:390, 64, 65 

Tachigalia 
sicolor 65:694, 97, 99 

Tassadia 
obovata 
(see Cynanchum recurvum) 

Talisia 
nervosa 91:1117, 140, 142 
princeps 91:1118, 140, 142 

Tectaria 
euryloba 10:75, 26, 30 
incisa 10:76, 26, 30 
nicotianifolia 
(see T. euryloba) 

Teliostachya 
29:342, 20, 59, 60 

Teramnus 
uncinatus 71:786, 103, 108 
volubilis 71:787, 103, 108 

Terminalia 
amazonia 48:491, 76, 77 
chiriquensis 48:492, 76, 77 
oblon ga 
(see T. chiriquensis) 

Ternstroemia 

apote 94:1170, 148 
Tetracera 

hydrophila 55:569, 84, 85 
portobenensts - a 570, ati 85 

84, 8. 
Tetragastris 

nsis 46:467, 73, 74 
Tetrapteris 

discolor 75:824, 111, 112 
macrocarpa 75:825, 110, 112 

ii 74:823, 111, 112 
Tetrathylacium 

nsenii 59:620, 90, 91 
Teuscheria 

pickiana 25:292, 51, 54 
Thalia 

geniculata, 49, 50 

THEACEAE 94:1170; 147 - 148 
Thellypteris 

7, 20, 31 
dada i 26, 31 

t 

Theobroma 
cacao 93:1168, 12, 147 
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THEOPHRASTACEAE 94:1171; 150 
Thevetia 

36:389, 15, 63, 65 
Thinouia 

myriantha 91:1119, 140, 142 
Thismia 

panamensis 16:146, 10, 39 
Thunbergia 

erecta 30:343, 11, 59, 60 
Tibouchina 

longifolia 77:871, 114, 116 

TILIACEAE 94 - 95:1172 - 1179; 148 - 149 
Tillandsia 

anceps, 38 
bulbosa 16:143, 37, 38 

Tocoyena 
ittieri 88:1082, 133, 138 

Tontelea 
richardii 62:654, 94, 95 

Topobea 
praecox 77:872, 114, 116 

Tournefortia, 10, 12 
tiflora 46:459, 72, 73 

bicolor 46:460, 72, 73 
cuspidata 46:46 1, 72, 73 
hirsutissima 46:462, 72, 73 
maculata 46:463, 72, 73 

Tovomita 

longilolia 62:644, 93, 94 
stylosa 62:645, 18, 93, 94 

Tovomitopsis 
62:646, 12, 93, 94 

Trattinnickia 
aspera 46:468, 73, 74 

Trema 

micrantha 95:1184, 12, 149 
Trichanthera 

1 ‘ea 30:344, 12, 59, 60 
Trichilia 

cipo 77:877, 19, 117 
hirta 77:876, 117 
pallida 77:879, 1 

77:879, 17, 117 
Trichocentrum 

capistratum 25:293, 51, 54 

vibieimeamee 
galeotti 
{see T. mexicanum) 
mexicanum 95:1178, 148 

Tridax 
procumbens 50:528, 78, 81 

Trigonia 
floribunda 95:1180, 13, 149 

rugosa 
(see T. floribunda) 
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GONIACEAE 95:1180; 149 surinamensis 78:921, 121 
Trigonidium Vismia 

egertonianum 25:296, 51, 54 baccifera 62:647, 19, 93, 94 
Triplaris billbergiana 62:648, 93, 94 

84:1013, 131 macrophylla 62:649, 93, 94 
Tripogandra 

serrulata 17:151, 11, 39 VITACEAE 97:1204 - 1209; 151 - 152 
Triumfetta Vitex 

lappula 95:1179, 148, 149 cooperi 96:1200, 14, 150, 151 
Trophis Vitis 

caucana tiliifolia 97:1209, 17, 152 
(see Olmedia aspera) Vittaria 
racemosa 78:919, 119, 121 costata 

Turnera (see Ananthacorus angustifolium) 
panamensis 95:1181, 20, 149 graminifolia 11:85, 26, 31 

lineata 11:86, 25, 31 
TURNERACEAE 95:1181; 149 Vochysia 
Turpinia Serruginea 97:1210, 18, 152 

occidentalis 
subsp. breviflora 93:1161, 19,147 VOCHYSIACEAE 97:1210; 152 

Tynnanthus Voyria, 12 
43:441, 68, 71 alba, 91 

Typha corymbosa 
domingensis 28:325, 10, 57 (see V. 

tenella 6 :625, 9 
TYPHACEAE 28:325; 57 truncata oe 626, on 92 

Vriesia, 10 
ULMACEAE 95:1 182 - 1184; 149 gladioliflora 16:144, 37, 38 

heliconioides 16:145, 37, 39 
UMBELLIFERAE 95:1185 - 1187; 149 - 150 sanguinolenta, 37, 39 
Uncaria Waltheria 

tomentosa 89:1083, 18, 134 glomerata 93:1167, 21, 147 
Unonopsis Micciaiibate 

pittieri 32:368, 62, 63 coccinea 89:1084, 133, 138 
Urera Wedelia 

eggersii 95:1192, 12, 150 trilobata 50:533, 78, 81 
Witheringia 

URTICACEAE 95:1188 - 1192; 150 solanacea 93:1160, 144, 146 
Urticularia Wulffia 

foliosa 72:790, 108, 109 baccata 50:534, 78, 81 
obtusa 72:791, 108, 109 Xanthosoma, 9 

Vanilla ae 15:134, 33, 37 
25:297, 51, 54 

Vantanea pi ci = oll 33, 37 
occidentalis 62:655, 19, 95 Xiphidium 

Vatairea caeruleum 21:235, 11, 48 
erythrocarpa 71:788, 103, 108 Xylobium 

eatum 25:298, 51, 54 
CEAE 95 - 96:1193 - 1200; 150-151 Xylophragma 

Verbesina seemannianum 43:442, 18, 69, 71 
gigantea 50:529, 78, 81 Xylopia 

Vernonia Srutescens 32:369, 62, 63 
SCENS Xylosma 

(see V. canescens) oligandrum 59:621, 89, 91 
canescens 50:530, 77, 81 Zanthoxylum 
cinerea 50:531, 77, 81 belizense 89:1091, 138, 139 
patens 50:532, 77, 81 panamense 89:1092, 138, 139 

Vigna procerum 89:1093, 138, 139 
vexillata 71:789, 103, 108 setulosum 89:1094, 138, 139 

VIOLACEAE 96:1201 - 1203; 151 ZINGIBERACEAE 28:327 - 331; 58 
Virola, 11 Zuelania 

sebifera 78:920, 121 guidonia 60:622, 90, 91 

| § not included in the Flora of Barro Colorado Island, or necessarily from central Panama | 



Native plant species listed sn Sean Colorado Island in Croat 
treatment of pollen and spo 
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CRYPTOGAMAE - LYCOPODOPHYTA MUSACEAE 
SELAGINELLACEAE 39. Heliconia wagneriana O. G. Petersen in Mart. 

1. Selaginella mollis A. Braun 

ORCHIDACEAE 
CRYPTOGAMAE - PTEROPHYTA 40. Brassia caudata (L.) Lindl. 
ae 41. Bulbophyllum pachyrrhachis (Reichb. f.) Griseb. 

Tillandals fasciculata S 
18 Tillandsia monadelpha (E. Morr.) Baker 70. 

2. Dicranopteris pectinata (Willd.) 42. i Bs cs micranthum (Lindl.) Maury 
43. Campylocen ron ese ga (Reichb. f.) Rolfe 

ee ee 44, Catasetum viridiflavu 
Peirce ovale (Fourn.) Wessels-Boer 45. Caularthron serra yet (Reichb. f.) Schult. 

46. Chysis aurea Lindl. 
aa 47. Cochleanthes ee (Rolfe) Garay 

uum seemannii Hook 48. Dichaea trulla Reichb. f 
. sang protensa (Afz.) Copel 49. Dimerandra seri a (G. Meyer) Hoehne 

var. funestra (Kunze) Proct. 50. Elleanthus longibracteatus (Lindl. ex Griseb) Fawe 
6. ec la sordida Max 51. Encyclia ch hb. f.) Dressler 
7. Elaphoglossum herminieri (Bory & Fée) Moore 52. ca clia chimborazoensis (Schlechter) Dressler 
8. Maxonia apiifolia (Sw.) Christensen 53. E a7 — (Brongn.) Dress] 
9. Polybotrya hrist 54. E anceps Jacq. 

10. Polypodium costatum Kunze 55. Sean imatophyllum Lin 
11. Pteris pungens Willd. 56. Epidendrum lockhartioides Schlechter 

57. Epidendrum radicans Pav. ex Lin 
eg pia geil MONOCOTYLEDONEAE 58. Epidendrum rigi 

AMARYLLIDACEAE 59. Epidendrum rou: ae echter 
12. scakeshal tubisphata Herb. 60. Epidendrum sculptum Reichb. f. 

61. Epidendrum strobiliferum Reichb. f. 
ARAC 62. Habenaria abetn Hook. f. 

13. Dracontium dreslerii Croat 63. Habenaria bicornis Lind] 
14. Pidlcritaheces seasieee delice Schott. 64. Habenaria repens Nutt 
15. Philodendron — Liebm. 65. Liparis ela prise 
16. Syngonium sp. Schot 66. Lockhartia acuta (Lindl.) — f. 

67. Lockhartia cattier! Schlecht 
a 68. Maxillaria alba (H Lindl 

69 laria camaridii R 
Maxillaria crassifolia (Lindl. ) Reichb. { 

(1978) but not included in the present 

9. Tillandsia subulifera Mez 71. Maxillaria powellii Schlechte 
bo Vriesia ringens (Griseb.) Harms 72. Mormodes llii Schlec ne 

73. Notylia ste a smear in Otto & Dietr. 
CYPERACEAE 74. sn Reichb. f. 

21. Hypolytrum schraderianum Nees in Mart. 75. O aa cornis Lindl. in Benth. 
22. Scleria eggersiana Boeck. 76. een re een . Wats. 

77. Pleurothallis grobyi Batem. ex Lindl. 
DIOSCOREACEAE 78. Pleurothallis trachychlamys on 

23. Discorea trifida Lf. 79. Pleurothallis verecunda Schlechte 
80. Polystachya ues (Lindl.) Reichb, cet 

ebayer eal 81. Psygmorc L.) Dods. & D 
24. Acroceras = ject i — 82. Scaphyglottis aaretaitin (R. & P) nosed & Endl. 
25. Andropogon leucost 83. Scaphyglottis longicaulis S. Wats 
26. Bambusa sake a (rel pchit. £ 84. Scaphyglottis prolifera Cogn. in Mart 
27. Bambusa glaucescens (Willd.) Sieb. ex Munro 85. Sobralia rolfeana Schlechter 

8 lanceolata (Aubl.) Leén 28. Bothriochloa intermedia (R. Br.) A. Camus 
29. Ichnanthus ee Swall. 

Pres: 30. Ichnanthus tenuis ( 1) Hitche. & Chase 88. Triphora gentianoides (Sw.) Ames & ee in Ames 
31. Lasiacis sorghoidea (Desv. ex Ham.) Hitche. & Chase 89. Triphora Wats.) Schlecht 

var. dea 90. Vanilla fragans (Salibs. ) Ames 
32. Paspalum microstachyum Presl 
33. Paspalum repens Bergius PALMAE 
34. Sacciolepis striata (L.) Nash 91. Bactris a Bailey 
pt estét onesies spicata Schrad. ex 92. Desmoncus isthmius Bailey 

Streptogyne americana C. E. ate in fink. f. 
rae ERACEAE 

HYDROCHARITACEAE 3. Zingiber officinale Rosc. 
37. Hydrilla verticillata (L. f.) Royle 
38. Limnobium stoloniferum (G. Meyer) Griseb 



ANGIOSPERMAE - DICOTYLEDONEAE 

ACANTHACEAE 

94. Mendoncia littoralis Leonard 

ANNONACEAE 
95, Guatteria amplifolia Tr. & Planch 
96. Xylopia macrantha Tr. & Pl. 

APOC 
97. Ervatamia coronaria (Jacq.) Staph. 
98. Forsteronia viridescens S. F. Blake 

CERATOPHYLLACEAE 
99. Ceratophyllum demersum L. 

CUCURBITACEAE 
100, Cayaponia denticulata Killip. ex C. Jeffrey 

ee 
1. Acalypha wilkesiana L. 

ny Phyllanthus urinaria L. 

FLACOURTIACEAE 
103. Xylosma chlorantum Donn. Sm. 

GUTTIFERAE 
104. Garcinia magnostana L. 

LEGUMINOSAE - MIMOSOIDEAE 

105. Pithecellobium barbourianum Stand. 

sane soaps A PAPILIONOIDEAE 
Crotalaria vitellina J. Ker. in Lindl. 

LORANTHACEAE 
107. Phoradendron piperoides (H.B.K.) Trel. 

MORACEAE 
108. Coussapoa a Pitt. 
109. Ficus tonduzii Stan 
110. Pseudolmedia rae oo ) Griseb. 

PIPERACEAE 
111. Peperomia ebingeri 
112. Piper preset <a a ) Yunck. 

POLYGONACEAE 
113. ere acapulcensis Stand. 

RUBIACEAE 
114. Cephaelis discolor Polak 
115. Chomelia psilocarpa Dwyer & Hayden 
116. Diodia ocimifolia (Willd.) Bremekamp 
117. Geophila croatii Steyerm. 
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