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ABSTRACT 

Early studics on tropical American Tcrtiary vcgctation and palcocnvironmcnts wcrc h.índcrcd 
by a lack of a . tcctonic modcl accurat.cly dcpicting land-sca rclationships during thc Ccnozoic, 
impropcr idcntification of thc specimens, crrors in thc age of the floras; imprccise corrclatiom, and 
incomplctc or misleading data on thc range and ccological charactcristics of thc modcrn analogs. 
Conscqucntly, thc imprc~sion was crcatcd that palcobotanical data was inconsistent with and, 
thcrcforc, mostly irrclcvant to emerging COflCepts based on isotopc-dcrived paleo~temperature curves, 
Tcrtiary mammalian faunas ·and marine invcrtcbrates. Ncw data on palynofloras from cight formations 
in thc Gulf/Caribbcan region havc demonstratcd a general consistcncy with cvidcncc dcrivcd from 
othcr li.nes of inquiry. In particular, thcsc studies have clarified thc history of the northcrn tcmpcratc 
clcment in the Latín American biota and thc time of origin of floristic and fauna! rclationships 
bctwccn eastcrn Unitcd Statcs and eastcrn Mexico; corrccted misconccptions aboutthe antiquity of 
th~ existing version of the ncotropical rain forest an'd stability of ncotropical Ccnozoic palcocn­
vironmcnts, dcmonstrating support for ccrtain ·aspccts of thc rcfugium modcl of biological divcrsi­
fication; and havc cstablishcd a general consistcncy betwcen thc new palcobotanical data and rcsults 
from other indcpcndcnt approachcs. As part of thc rcvicw, a catalog is prescntcd of · plant 
mcgafossils and microfossils rcportcd from the Gulf/Caribbean Tertiary. 

Study of the Tertiary history of vegetation 
in northern Latín America, based on plant mega­
fossils (leaves, wood, seeds and fruits), was active 
in the decade between 1918 and 1928 (e.g., 
Berry, 1918, 1921, 1923; Hollick, 1928). During 
the past 60-70 years, however, not a single new 
megafossil flora has been studied, and none of the 
oldP.r ones revised. The investiqations of Dilcher 
and co-workers on tropical Eocene tiaras of the 
Mississippi Embayment regían (e.g., Dilcher & 
Dolph, 1970; Dilcher & Mehrotra, 1969; Jones & 
Dilcher, 1980), have shown that many identifi­
cations nvJde or accepted by Berry ( 1916. 1 930) 
were incorrect: (Aralia now Dcndropanax; 
Knightiophyllum not related to modern Knightia 
nor Proteaceae; R.hamnus now referred to extinct 
genus Bcrhamniphyllum in a different tribe of the 
Rhamnaceae). Examination of the Berry and 
Hollick soecimens at the Smithsonian 1 nstitution 
and New York Botan1ca1 Garden suggcsts that many 

· géncric determinations of the Latín American 
material are also questionablc. 1 n arder to better 
evaluate the paleobotanical data, a compilation 
was made of Tertiary megafossils reported for 
northern Latín America (Mexico, Central America, 
and the Antilles; Table 1). Excluded were un­
published theses, dissertations and technical reports, 
abstracts, mimeographed material, casual mention 
of plant material, and artificial generic names 

with little or no reference to biological affinities. 
The resu lts show that concepts about vcgetational 
history for the 60 million years of Tr>rtiarv time 
for thc entire Gu lf/Caribbcan rcgion were based on 
about 90 plants assigned to modern genera, and 
experience has shown that rnany of these are 
probably incorrectly determined. FurthermorP 
Berry was the principal North American paleo­
botanlcal spokcsman arguing for permanence of 
continents and ocean basins in the anti-Wegener 
debates of the early 1900's. 1 n a symposium nt the 
American Association of Petroleum Geologists 
meP.tings lvan Waterschoot van rler Gr;:¡r.h P.t al . 
1 928). the fiercest attack was that of cdward W. 
Berry, Professor of paleontology al John (sic) 
Hopkins University. Wegener's method, he said, 
"is not scientific, but takes the familiar course 
of an initial idea, a . selective scarch through the 
literature for corroborotive evidence, ignoring most 
of the facts that are opposed to the idea, and 
ending in a state of auto-intoxication in which the 
subjective idea comes to be considered as an 
objectivc fact" (quoted from Sullivan, 1974, p. 12). 
1 t is not surprising, thcrefore, that the paleo­
botanical data has led to many misconceptions 
about G u lf/Caribbean Tertiary vegetational history, 
and qcnerallv has provcd inconsistent with new 
concepts derived trom 180 isotope studies of 
DSDP cores, fossil mammalian faunas, and land-sea 

(1) Rc<I"! :Hr.h cunnnrtr.t1 hv N .t\F (l't~nh nFn H')f)<;<)")f.: .,nt1 n<:::n ~c:;:nnJJ:.:;n Th: .. ........ : ....... ····· - _.,,....,_ .. ~ . 1 --u--~ .. r - -- -----~-- - · - - -- r- ..• . 



TRANSACTIONS OF THE 11TH CARIBBEAN GEOLOGICAL CONFERENCE SARGADOS \ 

relationships based on Caribbean plate tectonics. 

More recently, data have been obtained 
from the study of plant microfossils _(palien and 
spores} preseNed in lignites of Tertiary age in 
northern Latín America (G rahnm, 1976a, 1985. 
1987a; Graham & Jarzen, 1969}. Lignites 
common ly contain well-preseNed palynomorphs, 
and are important in many Latin American 
countries as a low-cost source of fuel. Conse­
quently, their age and location are frequently 

i 
better known than for economically less-importanl; 
deposits. In our studies, about 400 samples have; 
hPen collected and ca. 75% have yielded re-! 
searchable material. Samples were also collectec'. 
from associated terrestrial to near-shore, fine- l· 
grained sediments (shales, clay - and siltsones} to: 
minimize lithologic control of the assemblnges.i 
A total of eight microfossil floras are presentlv: 
included in the project (Fig 1}, and study of four; 
of these has been completed and the results\ 
published (stippled in Fig.l). 1 
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Fi,g. \. Age and distrihutlon of fossil palvnnfloras lncluded in the project, Studies 1n Neotropical Paleobotany. Stipplcd formation names 
mean nudy ot the material h complete and tnc results publlshed. 

A compifation of genera reoresented bv 
palien ano spores in Tertiary deposits in northern 
Latin America is given in Table 2. A total of 135 
palynomorphs have been identified, and although 
revision in sorne identifications may be necessary 
as studies continue, the paly.nological data presentfy 
available provide a more accurate picture of 
Tertiary paleoenvironments and pafeocommunities 
than the existing megafossif evidence collected 
earlier in the century. lt is. unfortunFJtP. thr1t hoth 
mega - and microfossils cannot be used to investl­
gate these complex tropical communities, because 
up to one-third of the fossils may be represented 
in only one or the other assemblnge (based, for 
example, on pollen and spore vs. leaf floras pre­
served in the upper Miocene Sucker Creek flora 
of southeastern Oregon; Graham, 1965). Herbaceous 
plants with leaves that remain attached and wither 
on the stem . (grasses, sedges, many composites), 

plants of upland environments removed from the 
basin of deposition, and those with thin, delicate 
leaves are often poorly represented in the 
megafossil record, while the palien may be quite 
abundant \See Chaney, 1959 for a discussion of 
factors that influence numerical representation in 
the megafossil record}. 1 n contrast. the larqe anrl 
important tropical family Lauraceae is not rep1 ~::­
sented as microfossils because the pollen does not 
survive fossilization or extraction processes. Thus, 
the most reliable basis for reconstructing Tertinry 
paiPocommunities and paleoenvironments in 
northern Latin America at present is the microfossil 
record, and although limited, the approach has 
provided new insight into three aspects of vegeta­
tional history. 

The Temperate E.tcment in the Northcrn 
Lntin American Biota, and History of thc Floristic 
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Relationship between Eastern United States and 
Eastern Mcxico: Along the eastern escarpment of 
the Mexican Plateau, in a zone between about 
1000 and 2000 m, is a tcmperatc community 
known as the bosque caducifolio (deciduous 
forest, oak-Liquidambar forcst}. Representad are 
some 50 genera of plants that also occur in the 
deciduous forests of eastern Un ited S tates, their 
range disruptcd by the deserts of southern Texas 
and northorn Moxico (see list in Graham, 1973). 
The presence cf these temperate elements of 
northcrn affinity in castorn Mexico has long 
intrigued biogeographcrs, and their occurrence was 
initially attributed to climatic changes and vegeta­
tional response during the Pleistoceno (e.g., Oeevey, 
1949). A study of the palynomorphs preserved in 
the Pamje Solo formation near Coatzacoalcos, 
state of Veracruz, Mexico (Graham, 1976a) de­
monstmted that these temperate elements were 
31ready established in eastern Mexico by the end 
:>f the Miocene. None were recoveá~d from the 
)ligo-Mioceno Simojovel group of Chiapas, Mexico 
'Langenheim et al., 1967}. Furthcrmore, the 
laleotemperature curve of Savin ( 1977; see later 
ection) shows a sharp drop at the end of the 
~iocenc, with tcmpcratures increasing further back 
lto carlicr Miocenc times. Thus the late Miocene 
•as not only a favorable time for thc introduction 
t northern tempcrate elements into castern 
lexico, but earlier times were less favorable 
ecause of warmer, more tropical conditions. 
ecent . palynological studies, therefore, have 
larified the time of origin of biotic affinities 
etween eastern United States and eastern Mexico, 
nd revcal a pattern of climatic chango and plant 
1igrations consistent with evidence from global 
·aleotemperuture curves and Caribbean tectonics. 

Rain Forest Stability and the Refugium Con­
cpt : Prior to 1970 the biogeographic literature was 
onsistent in presenting a picture of grcat antiquity 
or the tropical rain forest, and stability in terrestrial 
!QUatorial environments through C<::nozoic time. A 
;earch for the paleobotanical evidence upon which 
this impression was based revealed only the few scat­
tcred studies done in the early 1900's. The identifi­
cations in these older trentments tended to reflect the 
common tropical plants with which temperate­
trained palcobotanists were familiar (Ficus, palms, 
'Pípcritcs', 'Mcla.stomitcs') which in turn retnforced 
an impression of modern tropical forest extending 
unintcrruptcdly through Cenozoic time. 

One Tertiary pnlynological study from an 
arca where neotropical rain forest is the present 
clímax vcgetation was on the upper Mioceno 
Paraje Solo assemblage of Veracruz, Mexico 
(Graham. 1 976a). Severa! modern communities 
wcre well represented, including the manglar 
(mangrovc), bosque caducifolio (deciduous forcst), 
hn<:flii(J rfo ninf'"\ '' r.n ..... ;r",..., /-: ......... --1 . .L_ .. ·' 

oyamel (high-altitude fir forest). However, the 
selva r~lta perennifolia (trooical m in forest), which 
wou Id have grown immediately adjacent to thc 
coastal basin ot deposition for the lignites, was 
absent or poorly developed. lt appears that at 
times during the Cenozoic the tropical rain forest 
in southeastern Mexico was restricted to more 
local habitats, concomitant with expansion of 
upland adjacent communities. Subsequent studies 
by Ley den ( 1984} showed that the dynam ic and 
changing nature of the comr:nunity continued into 
the Pleistoceno. Thus the modern version of the 
rain forest in the region may be very recent, its 
present rango and composition dating from late 
Cenozoic, possibly post-glacial times. The tropical 
rain forest is now generally regarded as a delicately 
balanced, ephemeral community that has under­
gone considerable alteration in range and corn­
position throughout the Cenozoic (Graham, 1976b). 

A consequence of this new view of rnin forest 
dynamics is support for the Haffer model of diversi­
fication, or the refugium concept. Haffer ( 1969, 
1970,1974, 1981, 1982) noted that the distribution 
of toucan and jacamar species in Amazonia was not 
uniform, but clustered in certain lncalities sur­
rounded by regions of lower spccies divcrsity. The 
data of van der Harnmen & González ( 1960) on 
Ouaternary vegetation from the adjacent high plain 
of Bogota demonstrated that climatic changes 
during the Pleistocene affected equatorial biotas at 
elevations of about 2500 m. Haffer extrapolated 
these· changes into the Amazon lowlands, although 
direct evidence from the b<Jsin itself was locking. 
According to the rnodel, during glacial times 
climates were cooler and dricr, <md water toblcs 
lower because of lowering sea-levels associated with 
expansion of the continental ice sheets. As a result, 
the tropical min forest was confined to climatically 
favourable arcas (refugia) that perpetuatod moist 
conditions during pcriods of drier climates (e.g., at 
the confluency of majar river systems, b<Jse of 
mountain slopes, or low arcas underlain by imper­
vious hard-pan sediments). The intervening regions 
were occupied by drier caatingas-cerrado (savannah­
type) vegetation. During the interglacials climates 
were warmer and more moist, water tables rose, nnd 
the rain - forest expanded from the refugio and 
coalesced into the widespread community now 
occupying the basin; the drier vegetation agnin 
occupied the adjacent slopes, as at prcsent. The 
repeated isolation and expansion of the min forcst 
during the late Cenozoic was ccnsidered important 
in accounting for thl. high species diversity chnrac­
terizing the tropics, whilc the zones of present-day 
high species concentration were viewed as marking 
the location of former refugia. Subsequently, Brown 
(1975; Brown et al., 1974) and Pmnce (1979) found 
that the Heliconiini butterflies and certain plant 
families showed patterns similar to those revealed by 
the toucans and jnc<Jmars (see papcrs in Prance, 
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Obviously, critica! to the model is paleonto­
logical documentation that Cenozoic changes in 
climate significantly affected lowland neotropical 
biotas. As noted earlier, the prevailing view prior to 
about 1970 was that the tropical rain forest was an 
nncient, unchanging community that had existed 
undcr stable conditions since the Cretaceous. For 
this reason the data from Vemcruz, Mexico were 
important because they demonstrated for the first 
time that, in an nrca where rain forest is presently 
the clímax vegctation. this community was absent or 
poorly developed during late Cenozoic . times. 
Evidence is still meager from the critica! arca of the 
Amazon Basin, and recent evidence suggests some 
modification in the initial version of the model may 
be necessary. For example, Liu & Colinvaux (1985) 
have found that at least one aren of the basin out­
sido thc proposcd refugia was not occupied by drier, 
savannah-like vegetation during the last glacial 
period, but rather by elements of the ndjacent lower 
montane forest. lt seems likely that the vegetation 
of the Amazon Basin during glacial times was a more 
complex moasic than implied by the original Haffer 
model. Nonetheless, it has been established that the 
tropical rain forest has undergone considerable 
change in range and composition during the late 
Cenozoic. and this discoverv has been one of the 
significant results of recent studies on neotropical 
vegetational history. 

Emerging Consistency oetween the New 
Vegetational History Data and Results from Other 
Lines ot lnquiry: Prior to the initiéltion of palyno­
logical studies on the Gulf/Caribbean Tertiary, the 
only available information on terrestrial plant com­
munities came from megafossil floras investigated in. 
the early 1900's. In the meantime, now evidence on 
paleoenvironments, paleophysiography and histori­
cal biogeography was emerging, based on 18 0-derived 
paleotemperature curves and fossil mammalian and 
marine invertebrate faunas. The new models were 
considered within the context of radiometrically 
controlled biostratigraphy and land-sea relationships 
derived from plate tectonic reconstructions. Thus, 
attempts to incorporate information on plant paleo­
communities involved comparing the new data to 
paleobotanical results 50 years out of date. lt is not 
surprising that these results were inconsistent with, 
and therefore, generally regarded as irrelevant to 
concepts based on other lines of inquiry. 

RPrP.ntly, attemn.t<; h::we bPPf1 m;:¡rlP. \o com­
pare the paleoclimatic picture of the Gulf/Caribbean 
Tertiary based on terrestrial vegetation (Graham, 
1987b) with the olob~l paleotemoerature curve 
resulting from 18 O analyses ot DSDP cores (Savin, . 
1977; Savin & Douglas, 1985; Savin et al., 1975). 
These comparisons are preliminmy because the 
palynological analyses presentfy include only tour of 
the eight floras of the project, and refinements in 
the 03180tP.mnPr::1tllrP .rr ,,."" ~~~ ~~~~ -· · ·-- - ·' 

1 
way. One core located oft the eastern coast of 1 
Mexico will be particularly important, but it has not! 
yet been analyzed for its 18 O content (Savin, pers. f 
c?m~., 1986). ~onetheless, sorne useful informa- •¡' 

tJOn JS now emergmg. . 
i 

The paleotemperature curve reveals a sharp t 
drop in ocean bottom and surface water tempera· 1! 
tures at the end of the Miocene in the higher, 
latitudes of both the northern and southern ! 
hemispheres. Studies by Wolfe (1978; Wolfe & l 
Hopkins, 1967) in North America, Hubbard & l 
Boulter (1983) in Europe, and Tanai & Huzioka i 
(1967) in Japan show the temperature decline is also 1 
reflected by terrestrial floras of the northern l 
hemisphere. Towards the end of the Miocene,! 
however, there is a decoupling of the histories of the 1 
high and lower (equatorial) temperatures, with those i 
of the equatorial regions showing little or no change, !. 
and pcrhaps even becoming somewhat warmer i 
(Savin, pers. comm., 1986). The difference l 
apparently involved (1) the final separation of !· 
Antarctica from Australia and South America, \ 
resulting in cold waters continually circulating ( 
around Antarctica, (2) late Cenozoic initiation of ( 
the arctic continental ice sheet, and (3) the freer cir- ¡ 
culatio~ of warmerequatorial waters._ Since northern ¡ 
terrestnal floras reflect the late Mtocene drop in 1 

temperature, and analyses of the DSDP cores show f 
equatorial waters no colder than at present, the 1 
question arises as to how far south the temperature . 
decline affected terrestrial vegetation. In this : 
connection, results from the late Miocene Paraie ! 
Solo microflora of Veracruz, Mexico (lat. 18° N) \ 
become relevant. ¡ 

lt was noted earlier that the trop1cal rain 
r orest was absent, or poorly represented in the 
assemblage, suggesting lower temperntures. This 
interpretation is supported by the presence of palien 
from plants growing removed, altitudinally, from 
the coastal basin of deposition. The bosque caduci· 
folio (mid-altitude deciduous forest), bosque de 
pino y encino (higher-altitude pine-oak forest}, and 
bosque de oyamel (high-altitude fir forest) were all 
represented, suggesting a lowering of ecotones, 
bringing these upiand forests into closer oroximitv 
to the depositionalbasin. Finally, Ficea (spruce) was 
present in the assemblage. Spruce grows in Mexico 
today only at high clevations in the northern 
mountains, removed some 1000 km from the Vera­
cruz si te. Collectively, these results suggest cooler 
temperatures, and are consistent with the oa!An­
temperature curve· independently derived trom 1"0 
analysis of Tertiary marine invertebrates. 

Another point of agreement involves the 
migratory history of temperate elements across the 
isthmian regían. Because of the misidentific;:¡tinn nf 

¡ 
\ 
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icalliterature, biogeographic patterns and geographic 
affinitics of the vcgetation werc obscured. For 
example, the fossil genus Kniglttiophyllum, recog­
nized by Bcrry from the Claiborne (middle Eoceno) 
formation of Tcnnessce, was supposedly related to 
thc modern genus Km:'?htid (Protcaceae), presently 
rcstricted to New Ze<Jiand <Jnd New C<Jicdonia. Re­
investig<Jtion of the material by Di lcher & Mehrotra 
(1969) demonstrated the specimcns are not related 
to Kn~~htiu and do not even belong to the family 
Pro te<:~cc <Je. 

In contrast, geographic patterns derived from 
genera recently identified in the palynofloras are 
consistent with those based on terrestrial mam­
malian faunas (e.g., Marshall, 1985; Marshall et al., 
1976, 1981, 1982; Webb, 1976, 1978, 1 985). 
marine invertebrate (Woodring, 1966; Jones & 
Hasson, 1 985). and land-sea relationships recon­
structed from plate tectonic models (Smith, 1985· 
Donnelly, 1985; Gose, 1985). Collectively, thesé 
stOJdies reveal thgt the final segment in the isthmian 

regían, connecting the North and South Amenr:r~n 
::ontinents, was uplifted about 3.8 Ma. At that 
time there began an interchange of large terrestrial 
mammals, <Js well as provincialization of marine 
invertebr<Jte fnunas into Pacific and Caribbcan 
communities. lt is now known that the plants had 
a similar history. Gener<J such as Almts, Ilcx, 
Myrict1; and Quercus are known from Tcrtiary 
deposits north ot about the present Panama 
Canal regían (Graham, 1973), but do not appear in 
northern South America until Plio-Pieistocene times 
(van der Hammen, in Livingstone & van der 
Hammen, 1 978). Conversely, Weimnannia (fami ly 
Cunoniaceae), presently distributed from South 
America (Chile) into Mexico, is common in late 
Cenozoíc deposits from South America, but has 
not been reported from the Tertiary to the north. 
Thus, a ·hallmark of the new paleobotanical data 
from northern Latín America is a general con­
sistency with results from a variety of other 
independent approachcs, including paleotemper<J­
ture patterns and the migratory history of other 
groups of terrestrial organisms. 



TABLE 1. 
Plant megafossils reported from the Gulf/C:uibbean Tertiary. Many of the identifica?om f!1ade in the early 190~'s are ~e!y incorrect, 

and none of the floras ha ve been rc:vised. Spelling of ¡;eneric rwnes and family ass:~gn.rnents follow thet m the original 
citations listed in parentheses.. Asterlx ( 0

) designa tes genera of exclusi.,.ely fossil plants 

Arranged by Age/Country 

Tertiary undifferentiated (most mid·to l;¡te Tertiary probably Oligo·Miocene to Miocene) 

Mexico 

*Palmoxylon, *Acacioxylon (Felix & Nathorst, 
1893) 

]uglans (Mul ierried, 1938) 

Costa Rica 

An011a, Buttnen"a?, Ficus, Goeppertia, Heliconia, 
Hieronymia, Inga, Nectandra, * Phyllites, 
*Piperites (Berry, 1921a) 

Palmacites (Gomez-P., 1971} 

* KaratophyUu~ (Gomez-P., 1972) 

Panama 

Banisteria, c_alyptranthes, Cassia, Diospyros, 
Ficus, Guatteria, Hieronymia, Hiraea, Inga, 
*Melastomites, Mespi1odaphne, *Myristico­
phyllum, *Palmoxylon, Rcmdeletia, *Rubiacites, 
Schmidelia, *Taenioxylon (Berry, 1918) 

) Antigua 

*Palmoxylon (Stenzef, 1897) 

; Dominican Republic 

Bucida, Bumelia, Calyptra:nthes, Cuettarda, Inga, 
* .Melastomites, Pisonia, Pithecolobium, *Poacites, 
Sapindus, Sophora (Berry, 1921c) 

7 iaiti 

Chara, Gymnogramme, Bumelia, Chrysop1zyllum, 
Cuettarda, Afespilodaphne, Mimusops, Pisorzia, 
Simaruba (Berry, 1923a) 

Miocene 

Mexico 

Acrostichum, 
* Anacardites, 

, ... .. - · ~·:· ·· · 7"·- .• , ..•. 

Cymnogramme, Allamar:da, 
Anoria, *Apocynophyllum, 

*Bignonoides, Cedrela, Connarus, Coussapoa, 
Crescer:tia, Dioclea?, Drypetes, Pagara, Picus~, 
Goeppertia, Gouania, Cuettarda, Cymnocladus, 
I~ga, "'Lecythidophyllum, Leguminosites, 
Liquidambar, * Melastomites, Mespilodaphne, 
Moquillea, Myrcia, Nectandra, Rondeletia?, 
Simaruba (Berry, 1923b) 

Pan ama· 

*Iriartites (Berry, 1921b), *Palmocurpon (Berry, 
1928) 

·, Antigua 

Phytelephas ( Kaul, 1 943) 

Cuba 
Gleichenia, * Antholithus, Bi)!nonia, Bumelia, 
Caesalpinia, *Caesalpinites, Calophyllum, 
Capparis, Cassia, Celastrus, Dalbergia, Dodo11aea, 
Drypetes, Eugenia, Exostema, Pagara, He!iconia, 
Inga, Laguncularia, Metopium, Mimusops, .Myrcia, 
Pisonia, Pithecolobium, Pseudolmedia, Reyr:osia, 
Rluedia, Sapindus, Simaruba, Sophora, Swietenia, 
Trichilia, ZizyplliiS (Berry, 1939) 

Oligo-Miocene 

Mexico 

Acacia, Tapirira {Miranda, 1963) 

Costa Rica 

*Mixoneura?, *Pecopteris?, Thelypteris? 
{Go, oez-P., 1 970; tentative identifications, 
espeCJally 10r t1rst two compared to_ genera of 
Paleozoic ferns; material from prívate collection) 

Oligocene 

> Dominican Republic 

Crammitis (Gomez-P., 1982) 

> Puerto Rico 

Isoetes?, Hemitelia, Zamia, Acrodiclidium, Aniba, 
Annona, *Apocynophyllum, Aspidosperma, 
Bactn"s, Cassia, *Chondrites, Chrysophyllum, 
Combretum, Copciva, Cynométra, Dipholis, 
Echites, Echitor:ium?, Eugenia, Ficus, Cuarea, 
Cuettarda, Hancomia, Hufela:ndia, Icacorea, Inga, 
Iriarlea, Lonchocarpus, *Malvocarpon, Manica~a, 
Melicocca Misanteca, *Mussophyllum, Myrc1a, 
Myrsine, Óreodaphne, *Palmocarpon, *Palmacites, 
* Palmophyllum, Pithecellobium, Plumiera, 
Psidium, * Ramulus, Rhizophora?, Sapot~ 
Sapindus, Sideroxylon, Sophora?, Trichilia, 
Zizyphus (Hollick, 1 928) 

Arranged Taxonomically 

1 ncart.ae Sed is 

* Ant!wlithus (Miocene, Cuba, Beriy 1939) 

*Chondrites (Oiigocene, Puerto Rico, Hollick 1928) 

*Phyllites (Tertiary undifferentiated, Costa Rica, 
Berry 1921a) · ·. 

*Ramulus (Oiigocene, Puerto Rico, Hollick 1928) 

AJ¡Jae 
Chara (Characeae; Tertiary undifferentiated, Haiti, 
Berry 1923a) 

Lycopsida 

Isoetes? (lsoetaceae; Oligocene, Puerto Rico, 
Hollick 1928) 

Filicinease (Ferns) 

Acrostichum (Pteridaceae; Miocene, Mexico, 
Berry 1923b) 

Gleichenia (Gieicheniaceae; Miocene, Cuba, Berry 
1939) 
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Gyrnnogramme (Gymnogrammaceae; Tertiary 
undifferentiated, Haiti, Berry 1923a; M iocene, 
Mexico, Ber(y 1 923b) 
Gramrnitis (Polypodiaceae; Oligocene, Dominican 
Republic, Gomez-P. 1 982) 
Hemitelia (Cyatheaceae; Oligocene, Puerto Rico, 
Hollick 1928) 
*Jlixoneura? (tentative identification of specimen 
in prívate collection, compared to genus of Paleo­
zoic ferns ; Oligo-Miocene(?), Costa Rica, Gomez­
P. 1970) 
*Pecopteris? (tentative identification of specimer¡ 
in prívate collection, compared to genus of Paleo­
zoic ferns; Oligo-Miocene(?), Costa Rica, Gomez­
P. 1970} 

Thelypteris? (Thelypteridaceae; tentative identif~ 
cation of specimen in prívate collection; Oligo­
Miocene(?), Costa Rica, Gomez-P. 1 970) 

Gymnospermae 
Zamia (Cycadaceae; Oligocene, Puerto Rico, 
Hollick 1928) 

. Angiospermae 

Acacia (Leguminosae, Subfam. Mimosoideae; 
Oligo-Miocene, Mexico, Miranda 1963} 

* Acacioxylon ( Leguminosae, Subfam. 
Mimosoideae; Tertiary undifferentiated, Mexico, 
Felix & Nathorst 1893} 

Acrodiclidium ( Lauraceae; Oligocene, Puerto 
Rico, Hollick 1928) 
Allamanda (Apocynaceae; Miocene, Mexico, 
Berry 1923b) 
*Anacardites (Anacardiaceae; Miocene, Mexico, 
Berry 1923b) . 
Aniba (Lauraceae· Oligocene, Puerto Rico, 
Hollick 1928) ' 

Annona/Anona (Annonaceae; Tertiary ,m­
differentiated, Costa Rica, Berry 1921a; Miocene, 
Mexico, Berry 1923b; Oligocene, Puerto Rico, 

TABLE 1. (Conrinu<!d) 

Hollick 1928) 
* Apocynophyllum (Apocynace.ae; Miocene~ 
Mexico, Berry 1923b; Oligocene, Puerto Rico, 
Hollick 1928) 

Aspidosperma .(Apocynaceae; Oligocene, Puerto 
Rico, Hollick 1928) 
Bactris {Palmae; Oligocene, Puerto Rico, Hollick 
i"928) 

Ba¡list~ria (Malpighiaceae; Tertiary undifferenti­
ated, Panama, Berry 1918) 

Bignonia (Bignoniaceae; Miocene, Cuba, Berry 
1939) 
*Bignonoides (Bignoniaceae; Miocene, Mexico, 
Berry 1923b) 

Bucida (Combretaceae; Tertiary undifferentiated, 
Dominican Republic, Berry 1921c) 

Bumelia (Sapotaceae; Tertiary undifferentiated, 
Dominican Republic, Berry 1921c; Tertiary 
undifferentiated, Haití, Berry 1923a; Miocene, 
Cuba, Berry 1939) 

Buttneria? (Sterculiaceae; Tertiary undifferenti­
ated, Costa Rica, Berry 1921 a) 
Caesalpinía ( Leguminosae, Subfam. Caesalpin­
ioideae; Miocene, Cuba, Berry 1 939) 

Caesalpinites ( Leguminosae, Subfam. Caesalpin­
ioideae; Miocene, Cuba, Berry 1939) 

Calopltyllum (Guttiferae; Mlocene, Cuba Berry 
1939) 

1 

Calyptrarzthes {Myrtaceae: Tertiary undifferenti­
ated, Panama, Betty 1918; Tertiary undifferenti­
ated;Dominican Republic, Berry 1921c) 

Capparis (Capparidaceae; Miocene, Cuba Berry 
1939} . 

1 

Cassia ( Leguminosae, Subtam. Caesalpinioid~ae; 
Tertiary undifferentiated, Panama, Berry 1918; 
Miocene, Cuba, Berry 1939; Oligocene, Puerto 
Rico, Hollick 1928) 

Cedrela (Meliaceae; Miocene, Mexico, Berry 
1923b) 

Celastrus (Celastraceae; Miocene, Cuba, Berry 
1939} 

Chrysophyllum (Sapotaceae; Tertiary undif­
ferentiated, Haití, Berry 1923a; Oligocene, 
Puerto Rico, Hollick 1928) 

Combretum (Combretaéeae; Oligocene, Puerto 
Rico, Hollick 1928) 
Connarus {Connaraceae; Miocene, Mexico, Berry 
1923b) 
Copaiva (= Copaifera¡ Leguminosae, Subfam. 
Ca~salpinioideae; Oligocene, Puerto Rico, 
Hollick ·1 928) 

Coussaroa (Urticaceae; Miocene, Mexic~. Berry 
1923b 
Crescentia {B.ignoniaceae; Miocene, Mexico, Berry 
1923b} 
Cynometra (Leguminosae, Subfam. Caesalpin­
ioideae; Oligocene, Puerto Rico, Hollick 1928) 

Dalbergia (Leguminosae, Subfam. Palionoideae. 
Miocene, Cuba, Berry 1939) 

Dioclea? (Leguminosae, Subfam. Papilionoideae. 
Miocene, Mexico, Berry 1923b) 

Diospyros {Ebenaceae; Tertiary undifferentiated, 
Panama, Berry 1918) 

Dipholis {Sapotaceae; Oligocene, Puerto Rico, 
Hollick 1928) 

Dodonaea (Sapindaceae; Miocene, Cuba, Berry 
1939) 

Drypetes (Euphorbiaceae; Miocene, Mexico, 
Berry 1923b; Miocene, Cuba, Berry 1939} 
Echites {Apocynaceae; Oligocene, ·Puerto Rico, 
Hollick 1 928) 

Echitonium? (Apocynaceae; Oligocene, Puerto 
Rico, Hollick 1928) 

fugenia (Myrtaceae; Miocene, Cuba, Berry 1939; 
Oligocene, Puerto Rico, Hollick 1928) 

Exostema {Rubiaceae; Miocene, Cuba, Berry 
1939) 
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Fagara (fossils subsequently referred to Xar:­
tlwxyium = Zanthoxylum, Rutaceae; Miocene, 
Mexico, Berry 1 923b· Miocene, Cuba, Berry 
1939) • 

Ficus (Moraceae; Tertiary undifferentiated, Costa 
Rica, Berry 1921 a; Tertiary undifferentiated, 
Panama, Berry 1918; O!igocene, Puerto Rico, 
Hollick 1928; Ficus?, Miocene, Mexico, Berry 
1923b) 
Geoppertia (Lauraceae; Tertiary undifferentiated, 
Costa Rica, Berry 1921 a; Miocene, Mexico, 
Berry 1923b) 

Gouania (Rhamnaceae; Miocene, Mexico, Berry 
1923b) 
Guarea (Meliaceae; Oligocene, Puerto Rico, 
Hollick 1928) 

Guatteria (Annonaceae; Tertiary undifferentiated, 
Panama. Berry 1918) 
Guettarda {Rubiaceae; Tertiary undifferentiated, 
Dominican Republic, Berry 1921c; Tertiary 
undifferentiated, Haití, Berry 1923a; Miocene, 
Mexico, Berry 1923b· Oligocene, Puerto Rico, 
Hollick 1928) ' 

Gymnocladus (Leguminosae, Subfam. Caesalpin­
ioideae; Miocene, Mexico, Berry 1923b) 

Ha~comia (Apocynaceae; 
Rico, Hollick 1928) 

Oligocene, 1-'uerto 

Heliconia (Mussaceae; Tertiary undifferentiated, 
Costa Rica, Berry 1921a· Miocene, Cuba, Berry 
1939) • 

Hieronymia (Euphorbiaceae· Tertiary undifferen­
tiated, Costa Rica, Berry 19,21a) 

Hiraca (Malpighiaceae; Tertiary undifferentiat,::d, 
Panama, Berry 1918) 
Hufelandía (Lauraceae; Oligocene, Puerto Rico, 
Holl!ck 1928) 

TABLE 1. (Continued/ 

1921 a; Tertiary undifferentiated Panama, Berry, 
1918; Tertiary und ifferentiated, Dominican 
Republic, Berry 1921c; Miocene, Mexico, Berry 
1923b; Miocene, Cuba, Berry 1939; Oligocene, 
Puerto Rico, Hollick 1928) 

Iriartea {Palmae; O!igocene, Puerto Rico, Hoflick 
1928) 

*Iriarites (Palmae; Miocene, Panama, Berry 
1921b) 

*juglans (Juglandaceae; Tertiary undifferentiated, 
Mexko, Mullerried 1938) 

Karatophyllum (Bromeliaceae; Tertiary undiffer­
entiated, Costa Ricá, Gomez-P. 197:2) · 

Laguncularia (Combretaceae; Miocene, Cuba, 
Berry 1939) 

*Lecythidophyllum (Lecythidaceae; Miocene. 
Mexico, Berry 1923b) 

*Legumirzosites (Leguminosae; Miocene, Mexico, 
Berry 1923b) 

Liquidambar (Hamamelidacea; Miocene, M.exico, 
Berry 1923b) 

Lo11cl1ocarpus ( Leguminosae, Sub fa m. 
Papilionoideae; Oligocene, Puerto Rico, Hollick 
1928) 

*Malvocarpon (Malvaceae; Oligocene, Puerto Rico, 
Hollick 1928) 

Manican'a (Palmae; Oligocene, Puerto Rico, 
Hollick 1928) 

"Melastom:tes (Melastomataceae; Tertiary 
undifferentiated, Panama, Berry 191 8; Tertiary 
undifferentiated, Dominican Republic, Berry 

Metopillm (Anacardiacea; Miocene, Cuba, Berry 
1939) 

Mimusops (Sapotaceae; Tertiary undifferentiated, 
Haití, Berry 1923a; Miocene, Cuba, Berry 1939) 

Mis.:lllteca (Lauraceae; O!igocene, Puerto Rico, 
Hollick 1928) 

Moquillea (Chrysobalanaceae; Miocene, Mexico, 
Berry 1923b) 

*.Mussopl1yllum (Mussaceae; Oligocene, Puerto 
Rico, Hollick 1928) 

*Myrd~ {Myrtacea; Miocene, Mexico, Berry 1923b; 
Miocene, Cuba, Berry 1 939; Ofigocene, Puerto 
Rico, Hollick 1928) 

Myristicophyllum (Myristicaceae; Tertiary 
undifferentiated, Panama, Berry, 191 8) 

Myrsine (Myrsinaceae; Oligocene, Puerto Rico, 
Hollick 1 q:/8) 

Necta11dra ( Lauraceae; Tertiary undifferentiated, 
Costa Rica, Berry 1921a; Mice<ene, Mexico, Berry 
1923b) 

Oreodaplme (Lauraceae; Oligocene, Puerto Rico, 
Hollick 1928) 

"Palmacites (Palmae; Tertiary undifferentiated, 
Costa Rica, Gomez-P. 1971; Oligocene, Puerto 
Rico, Hollick 1928) 

*Palmocarpon (Palmae; Miocene, Panama, Berry 
1928; Oligocene, Puerto Rico, Hollick 1928) 

¡Palmophyllum (Palmae; Oligocene, Puerto 
Rico, Hollick 1928) 
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"Palmoxylon (Palmae; Tertiary undifferentiated, n 
Mexico, Felix & Nathorst 1893; Tertiary ~ 

Afelicocca (=Melicoccus, Sapindaceae; Oligocene, undifferentiated, Panama, Berry 1918; Tertiary ~ 
Puerto Rico, Hollick 1928) undifferentiated, Ant igua, Stenzel 1897) 2 

1921c; Miocene, Mexico, Berry 1923b) . 

Icv.corea (Myrsinaceae,· Oligocene, Puerto Rico, Pl1)•telepl (P-'mae· M1'ocene Antigua Kaul n Mespilodaplme ( Lauraceae,· Tertiarv z.JS "
1 · • • • m Hoi! ick 1928) ., 1943) 

undifferentiated, Panama, Berry 1918; Tertiary j; 
Inga (Leguminosae, Subfam. Mimosoideae; undifferentiated, Haití, Berry 1923a; Miocene, >~'Piperites (Piperaceae; Tertiary undifferentiated, ¡g 
Tertiary undifferentiated, Costa Rica, Berry Mex ico, Berry 1923b) Costa Rica. Berry 1921a) > 
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•NSACTIONS OF THE 11TH CARIBBEAN GEOLOGICAL CONFERENCE OARBADOS 

TABLE 1. {Concluded) 

Piso11ia (Nyctaginuccae; Tcrtiary undifferentiated, 
Dominican Republic, Berry 1921c; Tertiary 
undifferentiated, Haití, Bcrry 1923a; Mioceno 
Cuba, Berry 1 939) 

Pitlwcoloúium (=Pithccclloúium; Leguminosile, 
Subfam. M imosoideoe; Tertiary undifferentiatcd, 
Dominican Ropublic, Berry 1921c; Mioceno, 
Cuba, Berry 1939; Oligoceno, Puerto Rico, 
Hollick 1928) 
Pl~tmie.ra (Apocynaceac; Oligoceno, Puerto Rico, 
Hollick 1928) 

* Poacites (Gram.ineae; Tertiary undi tferentiated, 
Dominican Republic, Berry 1921 e) 

Pseudo/media (Moraceae; M iocene, Cuba, Berry 
1939) 

Psidium (Myrt<Jctwe; Oligoceno, Puerto Ri<;o, 
Hollick 1928) 

Rey11osiu (Rhamn<Jccac; Mioceno, Cubil, Berry 
1939) 

Rhccdia (Guttiferae; Mioceno, Cuba, Oerry 1939) 

Rhizoplwra?_ (Rhizophoraceae; Oligoceno, Puerto 
Rico, Hollick 1928) 

Ronde/e tia ( Rubiaceae; Tertiary undifferentiated, 
Panama, Berry 19 18; Rondcletia?, Mioceno, 
Mexico, Berry 1923b) 

* Rubiacites ( Rubiaceac; Tertiary undifferentiated, 
Panama, Berry 1918) 

Sapindus (Sapindaceae; Tertiary undifferentiated, 
Dominican Republic, Berry 1921c; Mioceno, 
Cuba, Berry1939; Oligoceno, Puerto Rico, Hollick 
1928) 

Sapota (Supotaccae; Oligoccnc, Puerto Rico, 
Hollick 1928) 

Sclzmidclia (Sapindaceae; Tertiary 
undiffercntiated, Panama, Berry 1918) 

Sidcroxylon (Sapotacene; Oligoceno, Puerto 
Rico, Hollick 1928) 

Simarnba (Simarubaceae= Simaroubaceao; 
Tertiary undifferentiated, Haití, Berry 1923a; 
Mioceno. Mexico, Berry 1923b; Mioceno, Cuba, 
Berry 1939) 

Sopl10ra (Leguminosae, Subfam. Papilionoideae; 
Tertiary undifferentiated, Dominican Republic, 
Berry 1921c; Miocene, Cuba, 13erry 1939; 
Soplwra?, Oligoccne, Puerto Rico, Hollick 1928) 

Stvieterzia (Meliaccae; Mioceno, Cuba, Berry 1 939) 

*Taenioxylorz { Leguminosae, Subfam. unassigncd, 
Papilionoideae?; · Tertiary undifferentiated, 
Panama, Berry 1918) 

Tapirira (Anacardiaceae; Oligo-Miocenc, Mcxico, 
Miranda 1963) 

Trichilia (Meliaceae; Miocene, Cuba, 13erry 1 939; 
Oligocene, Puerto Rico, Hollick 1928) 

· .Zizyplms ( Rhamnaceae; Mioceno, Cuba, Berry 
1939; Oligocene, ~uerto Rico, Hollick 1928) 

FAMILY INDEX 

lncertae Sedis Uncertain Thelyptcridaceae Bignonia 

* Alltholitlz¡¡s *Mixoncura? Thely !'te ris? *Bignonoides 

*Clzoml ri tes *Pecop teris? Crescentia 

*Pltyllitcs Gy mn ospermae Bromeliacea Lauraceae 
*Ramulus Zamia 

Charophytn (algae) Angiospermae *Ka rato phy llu m Acrodiclidium 

Charnce<Je Anacardiaceae Capparidaceae Goeppertia 

Cfzara * Anacardites Capparis Hufelandia 

Lycopsida Metopium Celastraceae Mespilodaphne 

lsoetacene Tapirira Celás_trus Misan teca 

Isoetes? Annonaceae Ch rysoba lanaceae Nectandra 

Filicineae (ferns) Anr10na/ Anona Moquillea Orcodaplme 

Cyathe<Jceae Guatteria Combretaceae Lecyth id ace<Je 

3:9 

Hcmitclia Apocynaceae Bu cid a *Lecythidophyllum 
Glcicheniaceae Allamanda Comurctum Leguminosae 

Glcichcnia * Apocynophyllum Laguncularia Caesalpinioideae 
Gymnogmmrriaceae Aspidosperma Connaraceae Caesalpinia 

Gy1wzogramme E e hites Connarus *Caesalpinites 
Pteridaceae Echitonium? Ebenaceae Cassia 

Acrostichum Hanconlia Diospyros Cynometra 
Polypodiaceae Plumiera Euphorbiaceae Gymnocladus 

Grammitis Bignoniaceae Drvnr>fr·~ ~A: ......... ---~ _r-



.3:1 o l 
TRANSACTIONS OF THE 11TH CARIBBEAN GEOLOGICAL CONFERENCE BAABA!f 

·FAMILV INDEX -Cont'd 

Hieronymia Acacia M y risticaceae Reynosia 
Gramineae *Acacioxylon *Myristicophyllum Zizyphus 

*Poacites Inga Myrsinaceae Rh izophoraceae 
Guttiferae Pithecolobium Icacorea Rhizophora? 

Calophyllum Papilionoideae 
Myrsine 

Rlleedia Dalbergia 
Hamamelidaceae Dioc!ea. Rubiaceae 

Liquidambar Lonc11ocarpus Exostema 

Juglandaceae Sophora Guettarda 

]uglans Ronde le tia ' . ' *Rubiacites 
1 

Myrtaceae 
Rutaceae 

Subfam. unassigned Calyptranthes Pagara 
*Leguminosites Eugenia 

Sapindaceae 
*Taenioxylon Myrcia 

Dodonaea ,¡;¡ 

Malpighiaceae Psidium 
Melicocca (=Melicoccus) 

Banisteria Nyctaginaceae 
Sapindus 

Hiraea Pisonia 

Malvaceae Palmae Schmidelia 
Sapotaceae 

*Malvocarpon Bactris 

Melastomataceae Iriartia Bumelia 
*Melastomites *Iriarites Chrysophyllum 

Meliaceae Manicaria Dipholis 
Cedrela *Palmacites Mimusopi 
Guarea *Palmocarpon Sapota 
Swietenia *Palmophyllum Sideroxylon 
Trichilia *Palmoxylon Simarubaceae 

Moraceae Phytelephas Simaruba 
Ficus Piperaceae Sterculiarcea 

Pseudolmedia *Piperites Buttneria? 
Mussaceae Rhamnaceae Urticaceae 

*Mussophyllum Gouania Coussapoa 



Eocene 
Panam3 ,, ;-

~ ;'; ! 

Selaginella, '(;erafcl]?te7i1¡ Pteris Alfaroa!Engel­
hardla, cf. Araliaceae, Arrabidaea· (as cf. 
Paragonia/Arrabidaea), cf. Campnosperma, Car­
diospermum, Casearia, cf. Chrysopltyllum, 
Coccoloba, Combretum!Terminalia1 Crudia, En­
gelhardia (as Alfaroa/Engelh.ardia), Ettgenia/ 
Myrcia, Faramea, cf. Ficus, 11ex1 Lisianthius1 

Malpighiaceae, Mortoniodwdron, Palmae, cf. 
Paragonia/ Arrabidaea, Paullinia, Pelliceria, cf. 
Protium, Rhizophora, Serjania, Terminalia (as 
Combretum/Terminalia), cf. Tetragrastis, cf. 
Tillandsia, cf. Tontalea (Graham, 1985; Li­
sianthius also Graham, 1984; Pelliceria a!so 
Graham, 1977) 

Cuba 

* Bombacacidites (A reces Mallea, 1985) 

Jamaica 

I'.::lliceria (Graham, 1977) 

Oligocene 

Puerto Rico • ,, .-, ~,.,, .. ·~w 
~!1[ ~< '· " 

Lycopodiurn, Sela~inella, Cyathea1 Hemitelia 
(Cnemidaria), J amesonia (Erisosorus), Pteris 
Podocarpu:, Abutilon, Ácacia, Aetanthu/ 
Alchomea, Bemoullia, Bombax, Brunellia 
Bursera, Casearia, Catostemrna, Chrysophyllum, 
Corynostylis, Dendropanax, Engelhardia, Eugenia, 
Fagus, Faramea, Guarea1 Hauya, Ilex, ]acaranda, 
Liquidambar, Marcgra~·ia, Merremia, A!yrcia, 
Norarttea, Nyssa, Oxalis, Palmae, Pelliceria, 
Pleodendron, Rmnuolfia, Rlti.::ophora, Salilix, 
Tecorna, Tetrorchidi:<rn, TO!lmefortia Zantho-
pltyllum (Graham & Jarzen, 1969) ' 

rwnt m•~ro~os.i.IS. n:port.:d from thc Gu!f!Caribbcan Terti:uy. 
Asten:< ( ) de11g:Iutes gener:> or exclusJvcly fossil pb.nts. 

Arranged by Age/Country 

O!i go-M iocene 

Mexico 

Podocarpus, Engelltardia, Pachira-type, Pelliceria, 
Rhizop1tora (Langenheim et al., 1967) 

Costa Rica 

Microthyn'um-type (fungi), Phaeoceros (Bry­
ophyta), Muscae, Lycopodiurn, Sela.zinella, 
Cnemidaria (Hernitelia}, cf. Hymenophyllum

1 

Lophosoria, Pityro_eramma, Pteris, Podocarpus, 
Alchornea1 cf. Banisteriopsis, Bomu<:~caceae 
Compositae, Ericaceae, Eugenia/1Hyrcia, cf. Gly­
cycendrum, cf. Hiraea, 11ex, Lisianthus, Melas­
tomataceae, Rhizophora (Graham, 1987) 

Dominican Republic 

*Geotrichites (fungi; Stubblefield et al., 1985) 

Miocene 

Mexico 

Psiloftlrn, Lycopodiurn, Selaginella, Alsophilia1 

Ceratopteris, Cnernidaria [as Hernitelilia 
=Cnemidaria}, Cyathea1 Discranopteris, Hemiteli~ 
{Cnemidaria), Lornariopsis (Stenochlaena), 

'.f:ft.jr~g_tatf!tr:[4?·'Pteris1 Sphaeropteris/Trichipteris, 
Stenochfaena. [as Lornariopsis (Stenochlaena}] 1 

Trichip teris (as Sphaeropte ris!Trichipteris, A bies, 
Picea, Pinus, Podocarpu.S1 cf. Ac,.,r.ia, Alchornett, 
cf. Alibertia, Alloplzylus, .'\lnus, Amaranthaceae 
(as Amaranthaceae-Chenopodiaceae) 'cf. Astro· 
caryum, cf. Attalea, cf. Bemardia, Borreria, cf. 
Brahea, Bravaisia, cf. B(edemeyera, Buettneria, 
Bursera, Casearia, Cedrela1 Celtis, cf. Chamae­
dorea, Chenopodiaceae-Amaranthaceae, Cleyera, 
Coccoloba, Cornbretum!Terminalia, Comocladia, 
Compositae, Cupar:ia, Cuphea, Cyperaceae, 
Daphnopsis, Desrnantltus, Dichapetalum, Engel­
hardia, I:::ugenia/Alyrcia, Faramea, Gramineae, 

Guarea, Gustavia, Hampea/Hibiscus, Hedyosmum, 
cf. Hiraea, nex1 !resine, ]uglans, Justicia, Laetia, 
Laguncularia, Liquidarnbar, Ludwigia, cf. Mapig-

Malpighia, Matayba, cf. Maximiliana type, Meliosma 
cf. Mezia !?) - type, Mimosa, Mortoniodendron: 

Myrica, Passiflora, cf. Paullinia, Populus, Protiur~ 
n.. R ' ' Rh 1 

1 

'<''ercus1 a;ama, izopnora, cf. Sapir1m, cf. 
Securidaca, Serjania, Smilax, Spathiphyllurn cf. 
Stillingia, Stn1thanthus, Symphonia, Terebr~nia. 
Terminalia (as Cornbretum/Terminalia), cf. 
Tetrorchidium, 'Iñalictrum, cf. Tithymalusus 
Touír'.efortia, UlrnuS1 Utricularia (Graham, 1976a; 
Mortoniodendron, Saphaeropteris!Trichipteris 
also Graham 1979) 

Panama 

Micractinium (algae, Graham, 1981), Morton­
iodendron (Graham, 1979) 

Arranged Taxonomically 

Algae 

Micractinium (Chlorophyta; lower Miocene, 
Panama, Graham 1981) 

Fungi 

*Geotrichites (Deuteromycotina, fungi imper­
fecti; Oligo-Miocene, Dominican Republic, 
Stubblefield et al. 1985) 

Microthyriurn-type (Ascomycetes, Microthy­
riaceae; Oligo-Miocene, Costa Rica, Graham 
1987) 

Bryophyta 

Phaeoceros (Anthocerotaceae; Oligo-Miocene, 
Costa Rica, Graham 1987) 

Muscae (Oiigo-Miocene, Costa Rica, Graham 
1987) 
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Psifopsida 
Psilotum (Psilotaceae; Miocene, Mexico, Graham 
1976a) 

lycopsída 

Lycopodium (Lycopodiaceae; OligocenP., Puertc 
· Rico, Graham & Jarzen 1969; Oligo-Miocene, 
Costa Rica, 6raham 1987; Miocene, Mexico, 
Graham 1976a) 
Selaginella (Selaginellaceae; Eocene, Panama. 
Graham 1985· 
Oligocene, P~erto Rico, Graham & Jarzen 
1969; Oligo-Miocene, Costa Rica, Graham 
198?; Miocene, Mexico, Graham 1976a) 

Filicineae {ferns) 

Alsophila (Cyatheaceae; Miocene, Mexico. 
Graham 1976a) 

Ceratopteris Pteridaceae; Eocene, Panama, 
Graham 1985; Miocene, Mexico, Graham 1976a) 

Cnemidaria [also as Hemitelia (Cnemidaria), 
Cyatheaceae; Oligocene, Puerto Rico, Graham & 
Jarzen 1969; Oligo-Miocene, Costa Rica, Graham 
1987; Miocene, Mexico, Graham 1976a] 

Cyathea (Cyatheaceae; Oligocene, Puerto Rico, 
Graham & Jarzen 1969; Miocene, Mexico, 
Graham 1976a) 

Dicrar~opteris (Gieicheniaceae; Miocene, Mexico, 
Graham 1976a) 
Eriosorus (see ]amesonía) 

Hermitelia (see Cnemidaria) 

cf. Hymenophyllum (Hymenophyllaceae; Oligo­
Miocene, Costa Rica, Graham 1987) 
]amesonia [as ]amesonía (Eriosorus), Pteridaceae; 
Oligocene, Puerto Rico, Graham & Jarzer. 
1969] 

Lomariopsís [as Loman'optit (Stenochlaenah 
Oryopteridaceae; Miocene, Mexico, Graham 
1976a) 

TABLE 2. (Conrinued) 

Lopl10soria ( Lophosoriaceae; SJiigo-M iocene 
Costa Rica, Graham 1987) 

Pityrogramma (Pteridaceae; Oligo-Miocene, 
Costa Rica, Graham 1987; Miocene, Mexico. 
Graham 1976a) 

Pteris (Pteridaceae; Eocene, Panama, Graham 
1985; Oligocene, Puerto Rico, Graham & Jarzen 
1969; Oligo-Miocene, Costa Rica, Graham 
1987; Miocene, Mexico, Graham 1976a) 

Sphaeropteris (as Sphaeropteris/Trichipteris> 
Cyatheaceae; Miocene, Mexico, Graham 1976a) 

Stenochlaena (see Lomariopsís) 

Trfchipteris {see Sphaeropteris) 

Gymnospennae 

A bies (Pinaceae; Miocene, Mexico, Graham 
1976a) 

Picea (Pinaceae; Miocene, Mexico, Graham 
1976a) 

PintlS (Pinaceae; Miocene, Mexico, Graham 
1976a) 

Podocarpus (Podocarpaceae; 01 igocene, Puerto 
Rico, Graham & Jarzen 1969; Oligo-Miocene, 
Mexico, Langenheim et al. 1967; Oligo-Miocene, 
Costa Rica, Graham 1987; Miocene, Mexico, 
Graham 1976a) 

Alfaroa (as Alfaroa/Engelhardía; .Juglandaceae; 
Eocene, Panama, Graham 1985; as Engelhardia-
0/igocene, Puerto Rico, Graham & Jarzen 1969; 
Oligo-Miocene, Mexico, Langenheim et al. 1967; 
Miocene, Mexico, Graham 1976a) 

cf. Alibertia (Rubiaceae; Miocene, Mexico, 
Graham 1976a) 

Alloph) lus (Sapindaceae; Miocene, Mexico, 
Graham 1976a) 

Alnus (Betulaceae; Miocene, Mexlco, Graham 
197.6a); 

Amaranthaceae (see Chenopodiaceae/ 
Amaranthaceae) 

cf. Arafiaceae (Eocene, Panama~ Graham 1985) 

Arrabída.ea (see Parago11ía/Arrabídaea} 

cf. Astrocaryum (Palmae; Miocene, Mexico, 
Graham 1 976a) 

cf. Attalea (Palmae; Miocene, Mexic<;>, Graham 
1976a) 

cf. Banisten'opsis (Malpighiaceae; Oligo-Miocene, 
Costa Rica, Graham 1987) 

cf. Bermardía (Euphorbiaceae; Miocene, Mexico, 
Graham 1976a) 

Bemoullía (Bombacaceae; 01 igocene, 
Rico, Graham & Jarzen 1969) 

Puerto 
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Angiospermae Bombacaceae (Oiigo-Miocene, Costa Rica, 8 
Graham 1987) r 

Abutilon (Malvaceae; Oligocene, Puerto Rico, o 
·Graham & Jarzen 1969) * Bombacacidítes (Bombacaceae; Eocene, Cuba, ne 

Areces Mallea 1985) 
Acacia (Leguminosae, Subfam. Mimosoideae; ~ 
Oligocene, Puerto Rico, Graham & Jarzen 1969; Bombax (Bombacaceae; Oligocene, Puerto Rico; n 
cf. Acacia, Miocene, Mexico, Graham 1976a) Graham & Jarzen 1969) ~ , 
Aetanthus (Loranthaceae; Oligocene, Puerto Rico, Borren'a (Rubiaceae; Miocene, Mexico, Graham ~ 
Graham & Jaízen 1969) 1976a) ~ 

Alchomea (Euphorbiaceae; Oligocene, Puerto cf. Brahea (Palmae; Miocene, Mexico, Graham hl 
Rico, Graham & Jarzen 1969; Oligo-Miocene, 1976a) ~ 
Costa Rica, Graham 1987; Miocene, Mexico, Bravaisia (Acanthaceae; Miocéne, Mexico, ~ 
Graham 1 976a) Graham _1 -=.97.;..,6:-,a,__;>.,....,...,.,=""""=->=-'===~~~~~~~~ S 
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cf. Bredemeyera (Polygalaceae; Miocene, Mexico, 
Graham 1976a) 

Brunellia (Brunelliaceae; Oligocene, Puerto Rico, 
Graham & Jarzen 1969) 

Buettneria (Stercul iaceae; Miocene, Mexico, 
Graham 1976a} 

Bursera (Burssraceae; Oligocene, Puerto Rico, 
Graham & Jarzen 1969; Miocene, MeYico, 
Graham 1976a) 

cf. Campnosperma (Anacardiaceae; Eocene, 
Panama, Graham 1985) 

Cardiosperum (Sapindaceae; Eocene, Panama, 
Graham 1985) 
Gasearía (Fiacourtiaceae; Eocene, Panama, 
Graham 1985; Oligocene, Puerto Rico, 
Graham & Jarzen 1969; Miocene, Mexico, 
Graham 1976a) 

Catostemma (Bombacaceae; Oligocene, Puerto 
Rico, Graham & Jarzen 1969) 

Cedrela (Mel iaceae; Miocene, Mexico, Graham 
1976a) 

Celtis (Ulmaceae; Miocene, Mexico, Graham 
1976a} 

cf. Chamaedorea (Palmae; Miocene, Mexico, 
Graham 1976a) 

Chenopodiaceae (as · Chenopodiac.;ae/ 
Amaranthaceae; Miocene, Mexico, Graham 1976a) 

Chrysophyllum (Sapotaceae; 01 igocene, Puerto 
Rico, Graham & Jarzen 1969; cf. Chrysophyllum, 
Eocene, Panama, G raham 1985) 

Cleyera (Theaceae; Miocene, Mexico, Graham 
1976a) 

Coccoloba (Polygonaceae; Eocene, Panama. 
Graham 1985; Miocene, Mexico, Graham 1976a) 

Combretum/Terminalia (Combretaceae; Eocene, 

TABLE 2 . (Con t inu c:d) 

Panama, Graham 1985; Miocene, Mexico, Graham 
1976a; see also Graham 1980) 

Comocladia (Anacard iaceae; Miocene, Mexico, 
Graham 1976a) 

Compositae (Oiigo-Miocene, Costa Rica, Graham 
1987; Miocene, Mexico, Graham 1976a) 

Corynostylis (Violaceae; Oligocene, Puerto Rico, 
Graham & Jarzen 1969) 

Crudia ( Legumirwsae, Sub fa m. Caesalpinioideae; 
Eocene, Panama, Graham 1985) 

Cupania (Sapindaceae; Miocene, Mexico, Graham 
1976a) 

Cuphea ( Lythraceae; Miocene, Mexico, Graham 
1976a) 

Cyperaceae (Miocene, Mexico, Graham 1976a} 

Daphnopsis (Thymeliaceae; Miocene, Mexico, 
Graham 1976a) 
Dendropanax (Araliaceae; Oligocene, Puerto Rico, 
Graham & Jarzen 1969) 

Desmant1ws (Leguminosae, Subfam. 
Papilionoideae; Miocene, Mexico, Graham 1976a) 

Dicbpe talum (Dichapetaláceae; Miocene, Mexico, 
Graham 1976a) 

En,í!le1~ardia (se e A lfaroa/Engelhardia) 

Ericaceae (Oiigo-Miocene, Costa Rica, Graham 
1987) 
Eugeni<l (sse Er4genia/Myrcia) 

Eugenia/J!yrcia (Myrtaceae; Eocene, Panama, 
Graham 1985; Oligo-Miocene, Costa Rica, 
Graham 1987; Miocene, Mexico, Graham 1976a; 
as Eugenia, Oligocene, Puerto Rico, Graham & 
Jarzen 1969; see also Graham 1980) 

Fagus (Fagaceae; Oligocene, Puerto Rico, 
Graham & Jarzen 1969) 
Faramea ( Rubiaceae; Eocene, Panama, Graham 
1935; Oligocene, Puerto Rico, Graham & Jarzen 
1969; Miocene, Mexico, Graham 1976a) 

cf. Ficus (Moraceae; Eocene, Panama, Graham 
1985) 

cf. Glycyderrdmm (Euphorbiaceae; Oligo-
Miocene, Costa Rica, Graham 1987) 

Gramineae (Miocene, Mexíco, Graham 1976a) 

Guarea (Melíaceae; Oligocene, Puerto Rico, 
Graham & Jarzen 1969; Miocene, Mexico, 
Graham 1976a) 

Gwtavia (Lecythidaceae; Miocene, Mexico, 
Graham 1976a) 

Hampea!Hibiscus (Malvaceae; Miocene, Mexíco, 
Graham 1976<>) 

Hauya (Onagraceae; Oligocene, Puerto Rico, 
Graham & Jarzen 1969) 

Hedyosmum Chloranthaceae; Miocene, Mexico, 
Graham 1976a) 

Hibiscus (see Hampea/Hibiscus) 

cf. Hiraea (Malpighiaceae; Oligo-Miocene, Costa 
Rica, Graham 1987; Miocene, Mexico, Graham 
1976a) 

nex (Aquifoliaceae; Eocene, Panama, Graham 
1985; Oligocene, Puerto Rico, Graham & Jarzen 
1969; Oligo-Miocene, Costa Rica, Graham 1987; 
Miocene, Mexico, Graham 1976a) 

!resine (Amaranthaceae; M iocene, Mexico, 
Graham 1976a) 

]acaranda (Bignoniaceae; Oligocene, Pue;to Rico, 
Graham & Jarzen 1969) 

]uglans ( Juglandacea.e; Miocene, Mexico, Graham 
1976a) 

]tuticia (Acanthaceae; /vliocene, Mexico, Graham 
1976a) 

Laetia (Fiacourtiaceae; Miocene, Mexico, Graham 
1976a) 

Laguncularia (Combretaceae; Miocene, Mexico, 
Graham 1976a) 



Liquidamb,Jr (Hamamelidaceae; O:igocene, Puerto 
Rico. Graham & Jarzen 1969; Miocene, Mexico, 
Grah~rn 1976a) 
Lisiantl;j¡¡s IGentianaceae; Eocene, PaMma, 

Graham 1985; Oligo-Miocene, Costa Rica, 
Graham 1987) 

Ludwigia (Onagraceae; Miocene, Mexico, 
Graham 1976a) 

cf. Malpigl1ia (Malpighiaceae; Miocene, Mexico, · 
Graham 1976a) 
Malpighiaceae ( Eocene, Panarna, Graham 1 985) 

Marcgravia (Marcgraviaceae; O!igocene, Puerto 
Rico, Graham & Jarzen 1969) 

Matayba (Sapindaceae; Miocene, Mexico, 
Graham 1976a) 

cf . .Maximiliana type (Palmae; Miocene, Mexico, 
Graham 1976a) 

Melastomataceae (Oiigo-Miocene, Costa Rica, 
Graham 1987) 

Meliosma (Sapindaceae; Miocene, Mexico; 
Graham 1976a) 

.Merremia (Convolvulaceae; Oligocene, Puerto 
Rico, Graham & Jarzen 1969) 

cf. Mezia (?) -type (Malpighiaceae; Mibcene, 
Mexico, Graham 1976a) 

Mimosa (Leguminosae, Subfam.· Mimosoideae; 
Miocene, Mexico, Graham 1976a) 

Mortoniodendron (Tiliaceae; Eocene, Panama, 
Graham 1985; Miocene, Panama, Graham 
1979; MiocenE'. Mexico, Graham 1976a) 

Myrcia (see EuJ!.enia/Myrcia) 

.Myn'ca (Myricaceae; Miocene, Mexico, Graham 
1976a) 

Norantea (Marcgraviaceae; Oligocene, Puerto 
Rico, Graham & Jarzen 1969) 

Nyssa (Nyssaceae; Oligocene, Puerto Rico, 
Graham & Jarzen 1969) 

Oxalis (Oxalidaceae; Oiigocene, Puerto Rico, 
Graham & Jarzen 1969) 

Pachira-type (Bombacaceae; Oligo-Miocene, 
Mexico. Langenheim et al. 1967) 

Palmae (Eocene.. Panama, Graham 1985; 

TABLE 2. (Concludedj 

Oligocene, Puerto Rico, Graham & Jarzen 
1969) 

cf. Paragonia/Arrabidaea (Bignoniaceae; Eocene, 
Panama, Graham 1985) 

Passiflora (Passifloraceae; Mio~ene, Mexico, 
Graham 1976a) 

Paullinia (Sapindaceae; Eocene, Panama, Graham 
1985; Miocene, Mexico, Graham 1976a) 

Pellicen'a (Theaceae; Eocene, Panama, Graham 
1985; Eocene, Jomaica, Graham 1 977; 
Oligocene, Puerto Rico, Graham & Jarzen 
1969; Oligo-Miocene, Mexico, Langenheim et 
al. 1967) 

Pleodendron (Canellaceae; Oligocene, Puerto 
Rico, Graham & Jarzen 1969) · 

Populus (Salicaceae; Miocene, Mexico, Graham 
1976a) 

Protium (Burseraceae; Miocene, Mexico, Graham 
1976a; cf. 
Protium Eocene, Panama, Graham 1985) 

Quercus (Fagaceae; Miocene, Mexico, Graham 
1976a) 

Rajania (Dioscoreaceae; Miocene, Mexico, 
Graham 1976a) 

Rauwolfia (Apocynaceae; Oli¡¡ocene, Puerto 
Rico, Graham & Jarzen 1969) 

Rhizophora (Rhizophoraceae; Eocene, Panama, 
Graham 1985; 
Oligocene, Puerto Rico, Graham & Jarzen 

. 1969; Oligo-Miocene, Mexico, Langenheim et 
al. 1967; Oli¡¡o-Miocene, Costa Rica, Graham 
1987; Miocene, Mexico, Graham 1976a) 

Salix (Salicaceae; Oligocene, Puerto Rico 
Graham & Jarzen 1969) 

cf. Sapium ( Eu¡:¡horbiaceae; M iocene, Mexico, 
Graham 1976a) 

cf. Securidaca (Polygalaceae; Miocene, Mexico, 
Graham 1976a) 

Ser¡'r.nia (Sapindaceae; Eocene, Pwama, Graham 

- -- ~ - . -~ -- --· -- -------

1985; Miocene, Mexico, Graham 1976a) 
Smilas ( Liliaceae; Miocene, Mexico, Graham 

1976a) 
Spathiphyllum (Araceae: rv1iocene, Mexico, 

· Graham 1 976a) 
cf. Stillingia (Euphorbiaceae; Miocene, Mexico, 

Graham 1976a) 
Stru thantl1us ( Loranthaceae; Miocene, Mexico, 

Graham 1976a) 
Symphonia (Guttiferae; Miocene, Mexico, 

Graham 1976a) 
Tecoma (Bignoniaceae; Oligocene, Puerto Rico, 

Graham & Jarzen 1969) 
Terebrania (Rubiaceae; Miocene, Mexico, 

Graham 1976a) 

Terminalia (see Combretum/Terminalia) 
cf. · Tet~agrastis (Burseraceae; Eocene, Panama, 

Graham 1 985) 

Tetrorchidium (Euphorbiaceae; OIÍgocene, 
.Puerto Rico, Graham & Jarzen 1969; cf. 
Tetrorchidium, Miocene, Mexico, Graham 

. 1 976a) 
· Thalictrum (Ranuncu laceae; Miocene, 

Mexiro, Graham 1976a) 

cf. Tillandsi4 (Bromeliaceae; Docene, Panama, 
Graham 1 98'5) 
cf. Tithymalus ( Euphorbiaceae; Miocene, 
Mexico, Graham 1976a) 
cf. Tontalea (Hippocrateaceae; Eocene, Panama, 
Graham 1985) 

Tourne{ortia (Boraginaceae; Oligocene, Puerto 
. Rico, Graham & Jarzen 1969; Miocene, 
Mexico, Graham 1976a) 

u1mus (Uimaceae; Miocene, Mexico, Graham 
1976a) 

Utricularia ( Lentibulariaceae; Miocene, Mexico, 
Graham 1976a) 

Zantl10phyllum (Rutaceae; Oligocene, Puerto 
Rico, Graham & Jarzen 1969) 

. . . e ... « __ ., _ . ., _. a •. 

....¡ 
:0 
)> 
z 
(/) 

~ 
o z 
(/) 

o 
-n 
....¡ 
I 
m -~ 
....¡ 
I 
n 
)> 
:0 
(jJ 
(jJ 

m 
)> 
z 
Cl 
m 
o 
5 
Cl 
n 
)> 
r 
n o 
z 
-n 
m 
:0 
m z 
n 
m 
(jJ 

> 
:0 
:¡¡ 
)> 
o 
5l 



. 1ANSACJ"IONS OF THE 11TH CARIBBEAN GEOLOGICAL CONFERENCE BARBADOS 3:15 . 

FAMILY.INDEX 

Alga e 
PaclJira-type cf. Glycydendrum 

Chlorophyta Marcgraviaceae Passi floraceae 
Micrac ti11ia Marcgravia Passiflora 

Fungi Oryopteridaceae Norantea Polygalaceae 

Ocutcromycotina Lomariopsis (Steno- Melastomataceae cf. Brcdemeyera 

c/zlaena) Meliaceae cf. Securidaca 

*Geotrichites G leicheniaceae Cedrela Polygonaceae 

Ascomycetes Dicranopteris Guarca Coceo loba 

Microthyriaceae Hymenophyllaceae Moraceae Ranunculaccae 

Microthyrium-type cf. llymcnopltyllum cf. Ficus TIJalictrum 

Bryophyta Lophosoriaceae Myricaceac Rlzizoplzoraccac 

Anthoccrotaccae Lophosoria M y rica Rhizoplzora 

Pllaeoccros Pteridaceae Myrtaceae Rubiaceae 

Muscéle Ccratopteris Eugenia ct. Alibertia 

Psilopsida Jamesonia (Erío- Eugenia/ M y reía Borre ría 

so rus) Nyssaceae Faramea 

Psilotélccae Pityrogramma Nyssa Terebrania 

Psilotum Pteris Onagraceae Rutaceae 

Lycopsida Gymnospermae l/auya Zanthophyllum 

Lycopodiaceae Pinaceae Ludwigia Salicaceae 

Lycopoúium A bies Oxalidaceae Populus 

Selaginellaceae Picea Oxalis Salix 

Selaginella Pinus Palmae · Sapindacea¡¡ 

Filicineae (ferns) Podocarpaceae cf. Astrocaryum Allophylus 

Cyatheaceae Podocarpus cf. Atta/ea Cardiospcrmum 

Alsophila Angiospermae cf. Brahea Cupania 

Cnemídaria Acanthaceae cf. Chamaedorea Matayba 

Cyathea Bravaisia cf. Maximi/iana Meliosma 

l!cmitclia (=Cncmidaria) Justicia Leguminosae 
Sphaeroptcris/Trichi- Amaranthaceae (as cf. Sapium Caesalpinioideae 

ptcris Chenopodiaceae/ cf. Stiliingia Crudía 
Amaranthaceae) Tetrorchidium Mimosoideae 

Amaranthaceae Boraginaceae cf. Titlzymalus Acacia 
!resine Toumefortia Fagaceae cf.Acacia 

Anacard iaceac 8 romel iaceae Fagus Mimosa 
cf. Campnospcrma cf. Tillandsia Qucrcus · Papilionoideae 
Comocladia Brunelliaceae Flacourtiaceae Dcsnumthus 

Apocynaceae Brunc//ia Cascaría Len tibulariaceae 
Rauwolfia Burseraceae Laetia Utricularia 

Aquifoliaceae Bursera Gentianaceae Liliaceae 
1/cx Protium Lisianthus Smilax 

Araceae cf. Protium Gramineae Loranthaceae 
Spathiphyllum cf. Tetragrastic Guttiferae Aetanthus 

Aruliaceae Canellaceae e henopodiaceae/ Symphonia S t ru 1 han t h us 
Amaran thaceae Hamamel idaceae Lythraceae 

Dcndropanax Plcodcndron Combretaceae Liquidambar Cuphca 
cf. Aralia- Chloran- Combretum/ Hippocrateaceae Malpighiaceae 
cea e thaceae Tcrminalia cf. Tonta/ea cf. Banisteriopsis 

Bctulaceae JiedyosmumLaguncularia Juglandaceae cf.lfiraea 
Alnus Convolbula- Compositae Alfara a/ Engelhardia cf. Malpighia 

cea e Engc/hardia cf. Mezia (?) - type 
Bignoniaceac Mcrremia Cyperaceae Jug/ans Malvaceae 

Jacaranda Dichapetalaceae Lecythidaceae Abutilon 
Paragonía/ Arrabi- Dicha pe talum Gustavia Hampea/Ilibiscus 
daca 

Paullinia Tecoma Dioscoreaceae 
Bombacaceae Rajania Serjania 

Bcmoullia Ericaceae Sapotaceae 
• Bombacaciditcs Euphorbiaceae 

Chrysophyllum Bombax Alchornea 
Catostemma cf. IJemarrlin 
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FAMILY INDEX (Continued) 

Stercul iaceae 

Buettneria 

Theaceae 

Cleyera 

Pelliceria 

Thymeliaceae 

Daplrnopsis 

Daplmopsis 
Tiliaceae 

Mortoniodendron 

_Uimaceae 

Celtis 

Ulmus 

Violaceae 

Corynostylis 
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