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A B S T R A. C T 

The present article da.a.Is with a new ar

tificial palynological nomenclature. The genera 

and generic names of pollengrains are based on 

the pollen-types of IVERSEN' & TROELS-SlVIITH (1950) 
1 

and the subgenera and sub-generic names on the 

sculpture-types of the same authors. The main 

part of the theoretically possible genera and 

sorne of the sub-genera aTe described with their 

type-species. 

For spores a similar system is proposed, 

but the genera are n0t described here with their 

type-species, as many spore-genera are establish 

ed allready from the paleozoic. 



A PALY�TOLOGI'.::.!\.L SIST31.IATIC wor:EUCLATURE 

IHTRODUCCTIOH 

Sorne time ago we published an article in Spanish, discussing 

the present i:;tatuus of palynological systematic noi;nenclature (VAN DER 

H.AltIEN, 1954 b). We catne to the coY1clusion that a consistent a.nd �e-... 

nerally acceptable systel!l was very much needed, and made a proposal 

in this respect, without formally describing t�e genera and their tr. 

ps--specíes in order to learn the opinions of colleagues. 

The whole problem of palynological systematic nomenclature 

is something a�art, in�olving m�ny problems different from those of 

established botanical nomenclature. This :i,s an important poin�, and 

in our opinion special nomenclature rules will have to be proposed 

and established at the next International Botanical Congress. 

One main point is the manner of forming generic names. Two 

different opinions exist, eme for forming the names at the base of 

names of recent genera and families, using the ending -oidites,-idi

tes,- etc., according to their resemblance to pollengrains of recent 

plants or according to their :=rupposed natural relationship, and t_he 

other for forming the names on the basis of morphological characters 

only. 

We discussed these two principles in the above mentioned p� 

blication, showing why in our opinion the second one is preferable. 

As a matter of f�ct nouadays a majority of prequ�rternary palynolo

gists also favour this opinion, and even part of tho$e who favour the 

other, admit that a pure artificial system is a desirable adjunct to 

theirs. 

Va�ious artificial nomenclatura systems have been proposed 

for pollengrains and spores, but as the diffe.rent authors used diff.$ 

rent weys of forming the generic nanes and many 6enera overlap others, 

there exists a considerable confusion in palynolog:i.cal systematical 

nomenclature. 
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Two means of resolving the confusion are in our opinion: 

1) Eaving all pollen students form the names of'their new gene

ra in the same way.

2) Having all pollen students use the morphological terms, em

ployed in the construction of gener�c names and in the des

cription of genera, in exactly the same sense.

Therefore we proposed to use morphological terms and definitions accor 

ding to IVERSEN & ,T-ROELS-Si'.HTH (1950), as correspondence with many 

European and American colle¾"1les showed that this system of morpholo

gical names, being very logical and with well defined terms, is acce.12. 

ted as one of the best by many pollen-students. Consequently we also 

proposed to use a part.of these morphological terms for the construc

tion of the generic names. 

We received, after the above mentioned publication ( VAN DER 

HA1'.11iEN, 1954 b), many letters from colleagues expressing enthusiasm 

about the system proposed. Several of them also gave valuable detailed 

advice, and we would like to express our gratitude to them all at this 

time. 

After realizing that many other workers agreed with our sys

tem, we resolved to publish it in English in a more definite form, d�s 

cribing the new genera with their geno-types. Although we have used 

this system in a former publieation (VAN DER H1U,TI.IEN9 1954 a) in order 

to classify sorne 150 species from the Maestrichtian and Paleocene of 

Colombia, we did not formally describe the genera, not wishing to crea 

te a new system without knowing the opinion of other students. 

In the following pages we will first describe the way in

which our generic names are form ed, and then establish the most impor 

tant theoretically possible generic names. 



A PALYr-TOLOGICAL SISTEL1ATIC Urn.'IEU�LATURE 

Once a;;ain we would like to state since we think it to be a 

ver-J important :point, that a palynological no:nenclature· system will 

result only if all students construct .;eneric names in the same man

ner, and use the morpholoGical terms in exc,.ctly the sa:ne sense. 

Since i t is not our ai-v¡ to describe all the genera knmm up 

till now, but rather to indicate the theoretical possibilities, we 

will give formal descriptions for only the more cor:1mon genera and sub 

genera. Other students who use our sytem, and who propase another g.§!._ 

nus �r su
1

bgenus not described here with its type-species, may take 

the corresponding theoretic�lly possible name and genus mentioned in 

this article, and describe it as a new genus with a type-species. 

Undoubtedly there will be cases in 111hich nev1 generic names 

must be created since they are not covered in the theoretical possi 

bilities mentioned here. In such cases the names will have to be for 

med in the same wa;y, on the base of the main morphological characters 

o:f the corresponding new genus. 

Without doubt there are still many problems y in the case of 

Paleozoic spores, involv;ing prip+9ity., whi.ch only can ·be solve.d by an 

International Jongress, since many of these spore-genera are well 

established and valid. But one may ask if it should not be preferable 

to unify all the names according to one and the same artificial 

system. �Jevertheless Vie e·ive our spore-syste� here o�ly as a pro 

posal, not des�ribing the genera on the base of type-species, 

and leaving acceptance or rejection of this systeci to specia 

lists in this field� 

system is 

ne
1 

both 

the same 

One ítem is left to be tre.ated in this introd.uction, As the 

purely artificial base.d on morpholo2:ical characters alo 

fossil and recent pollengrains and spores belong to 

artificial generaº In this res:pect it is generally of li-

ttle importance to give the recent pollengrains a specific name, 
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but as a matter of fact they oelong to one ··of the artificial genera. 

A significant advantage d�rives from this device, of using recent po

llen-species as type-species ·fór the more important genera, since ty

pe material can easily be had all over the world from any more exten

sive herbarium. For this reason we have used recent representatives 

of the artificial genera as geno ... types for the genera described he

re, although fossil specie-$ may be used equally well as geno-types. 

Summarizing, we can say that the following points are basic 

to our system: 

l. The names of the artificial genera are based on morphologi

cal characters only, and constructed. according to one uni

form scheme.

2. The morphological terms used in the construction of the

generic na.mes are the well-defined terms of IVERSEN &

TROELS-SUITH (1950) ó 

3. Possible or supposecl natural rela,tionship is never used for

the construction of generic nor �ub-generic names.

4. Recent pollen-specj,es oan be used as geno ... types for the arti

ficial genera as w-e1.l oo fossil ones, as all logically belong

to one of these artificial genera.

Point three does not imply that the natural relationship of fossil P.2. 

llengrains and spores is thought to be of little importance. On the 

contrary we consider it to be of the greatest importance both for 

palynological-botanical as well a for palynological-stratigraphical 

investigations, and for that reason it wíll have to be indicated, íf 

known or supposed, at the end of evertJ species-description. It does 

not seems superfluou.s to mention this fact here, as ít is sometimes 

neglected completely in striat.igraphical studie s, even though it may 

be of great importance for the. correct interpretation of the datao 
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One problem is left, namely that of whether or not the sha

pe of a pollengrain should be used in the main classification and in 

the construction of the generic names. Our opinion is .that this should 

be prevented, as the study of recent pollen shows that, although va-

rious species are constant in shape, there are many other species 

which show a great variability in this respect. And the same study 

learns us that other morphological characteristics, like e.g. sculp

ture-type are amongst the most_ constant ones. So these most constant 

characteristics will have to be used for classification in the first 

place. The same is true in the case of spores o Nevertheless shape,in 

sorne cases, seems to be an important characteristic for classifica

tion of paleozoic spores-groups, and has been used frequently for 

this purpose. 

Palynology is still a young science, and we may except that 

many hundreds of species will be described in the next few years.One 

can realize that if palynological nomenclature goes on in the same 

way as it did up till now, within the next few years we may be more 

or less in a position comparable to that of organic chemistry before 

the introduction of the new names.·The number of genera and species 

described is still relatively small, but if we are to avoid a tremen 

dous future confusion, a great majority of workers must accept one 

logically formed artificial system in which the possibility of over

lapping genera is excluded almost completely, and in which full use 

has been made of all the advantages which an artificial system can 

give. 

a) Follen

TEE PRINCIPLES OF THE ARTIFICIAL SYSTEM AND ITS 

THEORETICAL POSSIBILITIES 

For the main systematical divisions the pollen-types, which 

can be destinguished on the base of the different nature, number and 

position of apertures ("typus pollinis"), are used, as ERDTMAN (1947) 
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proposed º The names and definitions of these pollen-types are taken 

from IVERSEN & TROELS-SMITH (1950), fo r reasons explained in the in

troduction. The names of genera are formed on the base of these terms, 

using the ending -ites. In this way all tricolpate pollengrains �elong 

to the genus Tricolpites, all monoporate pollengrains to the genus 

Monoporites, etc. It was necessary to use names of some pollen-types 

not included in the definitions of IVERSEN & TROELS-SMITHo These na

mes are the following, trichotomocolpatae (ERDTMAN, 1945), plurice

llulatae, syncolporatae and dicolporataeo More names may be necessa

ry in the future. 

So we have the following theoretical possibilities far arti 

ficial genera: 

G é n u s 

Polyadites 

Tetradites 

Dyadi.tes 

Trichotomocolpites 

(Vesiculites) Saccites 

Inaperturites 

Pluricellulites 

Monoporites 

Monocolpites 

Syncolpites 

Syncolporites 

Diporites 

Gharacteristic 

More than four pollengrains united 

Four pollengrains united 

Two pollengrains-united 

With a three-s�it opening 

With air-bladders 

Without preformated aperture (or 

only very faint indication) 

With an internal division in cells 

With one pare only 

With one colpe only 

Golpes united, forming rings, spi

rals etcº or colpes connected in 

the polar area. Pares absent. 

Golpes connected in the polar area, 

each provided with a pore. 

With two pares 
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G e n u s 

Diqolpites 

Dicolpori,tes 

Triporites 

Tricolpttes 

Tri colporites 

St e phano por i tes 

stephano�olpttes 

Stephanocolporites 

Pertporites 

Pericolpites 

Pertcolporttes 

Fenestr·ites 

Heterocolpites 

E.x:traporites 

Characteristic 

Wii;.h two parallel and opposite col 

pes 

Wíth two meridional colpes, each 

provided with a pore. 

With three pores 

With three colpes 

With three colpes, each provided 

wi t-h a pore # 

With more than three pares, aequa ... 

torially arranged 

With more than three colpes, aequa 

tqrially arranged 

With more than three aequatorially 

arranged colpes, each provided with 

a pare. 

With pares, in general more tban 

three, not aequatorially arranged 

With m ore than two colpes, not all 

meridional. 

With more tban two colpes, not all 

meridional, each provided with a 

pore. 

With pseudopores (lakunas) 

Sorne colpes bave pares, others 

(pseudocolpes) have not. Free po

res absent. 

With pseudocolpes. Free pores pre

flent. 

Schematic drawings of a11 these possible genera are given in fig. L, 
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As it is necessary to split up several of the larger genera 

such as Tricolpites� we use the sculpture-types according to IVERSEN 

& TROELS-SMITH (1950), both for the characterization as for tb.e names. 

In this way e.g. those species of the genus Tricolpites which have a 

reticulate sculpture, belong to the sub-genus Retitricolpites. If we 

call the genus XXX, we have for each genus the following theoretica

lly possible sub-genera. 

S u b - g e n u s 

Psila XXX 

Foveo XXX 

Fossu. XXX 

Scabra XXX

Echi XXX

Verru .XXX 

Gemma XXX 

Bacu XXX 

Clava XXX 

Reti XXX 

fügu .XXX 

stria XXX 

Schematic drawings of the 

Characteristics 

(sculpture-type according to 

the definitions of IVERSEN & 

TROELS-SMJ:rH (1950) 

psilatus 

foveolatus 

fossulatus 

scabratus 

echinatus 

verrucatus 

gemmatus 

baculatus 

clavatus 

reticulatus 

rugulatus 

striatus 

sub-genera of Tricolpites are gi-

ven as an examp le in fi-g. 2. To prevent possible doubts in more or 

less transitional types, we add at the end of the article determina

tion-tables for the form genera (Table A) and their sub-genera (Table 

C) s For these tables we utilised the determination -tables for the 

pollen-types and pollen sculpture-types according to IVERSEN & TROELS 

SMITH (1950), with some additions and minor changes� 
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The assignment of either a genus or a sub-genus rank to th� 

se subdivisions is a matter of taste, and will have to be established 

by general agreement. ITe gave them a sub-genus rank as it seemed to 

be more practicalo 

The type-descriptions for the most important of the theore

tically possible genera and sub-genera will be given in the paragraph 

3 of the present paper. 

In case a pollengrain has a combination of several sculptu

re-types, it must be classified according to the following rules: 

12. The real (positive) sculpture-�lement� have priority ( e.g.

echinae have priority on foveolae).

2g. Among several types of real sculpture-elements the predomi

nant el�m�nts have priority. 

b) Spores

Pteridophytae-spores should be divided, into three principal 

form-gr9ups 1 which follow here, with their descriptions. 
'

Form-group 

Aletes 

Monoletes 

Triletes 

Characteristics 

�7i thout preforrned aperture 

�ith one elongated aperture 

With a three-slit aperture 

(tetrade-mark) 

As it is necessary to subdivide these form-groups, we propQ 

se to form the genera mainly on the base of the sculptural characte

risticso IBRAHIM (1933) alrE?ady proposed such a division of Aletes8 

Monoletes and Triletes, using for the subdivisions of these three 

gro\lpS the ending 11 -sporites". But other authors used different sys

tems, and the resulting described genera partly overlapo 
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It seems to us preferable to use the ending 11 ... triletes" for 

all the Genera o:f:' tb,a Triletes- g:t;"oup, etcº Uoreover we propase to use, 

where po.ssible in the case of spores 1 the well.-defined sculpture'l""teI',!!!.i 

nology o:f IVERSE:N & TROELS-SMITH (1950)" 

So the t�eoretically possible genera of Triletes, with their 

ch?racteristics are: 

G e n u s 

Psilatriletes 

Foveotrilete� 

Fossutri letes 

Sco,,bratriletes 

Echitriletes 

Verrutrtlete8 

G.e,71J'natriletes 

Bacutriletes 

Clavat ri let es 

Retitriletes 

Rugutriletes 

stríatriletes 

Characteristics 

(sculpture-types according to the 
definitions of IVERSEN & TROELS

. SMITH) 

psilatus 

foveolatus 

fossulatu.s 

scabratus 

echinatus 

ver'.I'Ucatus 

gemmat� 

baculatus 

ela-vatus 

reticulatus 

rugulatus 

striatus. 

Fig .. 3 gives sch.-ematical g.rawings of these theoretically po 

ssible genera o� the Triletes�gro�p. 

The same type of' aivisión in genera lll,B.Y b.é u.sed for the other 

tuo form-gr0ups
? in this. wa;r.t 

Psi lamonolet.e1) 

Foveomonoletes 

etc. 

Psilal�tes 

Foveoa).etes 

etc. 
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At the end of this article (paragraph 4) are added the de

termination tables for the for�-groups (table B) and their theoreti

cally possible genera (table e). 

We do not describe formally these artificial spore-genera 

on the basis of type-�pecies, for the reazon that many spore-genera 

are already described from the Paleozoic, and the whole question as 

it stands now has to be r�solved by an International Congress. Never 

theles we prefer to clé!,ssify. Mesozoic and Cenozoic spores provisio

nally at present in the system described abov�. 

TYPE-DESCRIPI' IOHS 

The following section includes the type-descriptions of the 

artificial genera, and sub-genera of polJ.engrains and the d-escription 

of their type-species. Of the theoretically possible 11 sub ... genera11 

only those have been described with their type-species, where we felt 

the need to establish them at this time� When other students feel 

the necessity spl�tting up other genera, they might describe the co

rresponding �ub-genera themselves on the basis of a type-species. 

According to the international botanical ru.les one of the 

sub-genera of a genus must have the same name as the genus. This rule 

is ·inconvenient for the artificial pollen-system. If nevertheless an 

International Congress will accept this rule too for the artificial 

pollen-system, we establish the genus-name XXX as sub-generic name 

instead of Psila XXX. We have followed the international rules in pu 

tting the sub-generic name in parenthesis behind the genus-name;this 

is for the present artificial system unnecesary, and this rule should 

be made non-obligatorial by a Congress, for artificial pollen-nomen

clature9 as the sub-genus-name includes the genus-name.
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In �he following descriptions Col.I.G�N.C. is the abbrevia-

tion for: 

Collection of the Paleobotanical Department of the Instituto 

Geológico Nacional of Colombia, Bogotá .. 

The morphological terms used are those of IVERSEff & TROELS

SMITH ( 1950) � a,nd have the sense these autho:rs gav1¡3 to them .. Measur.!:_ 

ments were allways carried out on the type�specimen. 

As we are not dealing with natural genera and species, but 

with artificial one�, we describe them as "form-genera" and "form-s,E_e 

cíes" (resp ,,. novo fgen and nov .. fsp.). 

POLYADITES nov. fgen. 

Pollengrains compound ? more than four �rains united. 

Genotype; Polyadites multicompositus nov. fsp. 

Polyadites multicompositus nov. fsp. 

Grains united in polyads .. r�umbel;' of gJ;'ains in a polyad 16. 

Sculpture type: psila-t;_e; sorne small foveol.ae a.nd ondulations ma.y be 

present, Size of polyad 50 x 45 x 20 micron •. Greatest length of sepa 

rate grains 18 micron. 

Thickness of exi�e l�l o 5 micron. 

Type: Slide R III 54, Col� I.G.N.C.; Fig.· 4.

Natural relationships The type-specimen is a recent pollengrain of 

Acacia retinodes SCHLECHT (Mimosaceae). 

Age and localityz recent; Corombia. 

TETRADITES VAN OER HAMMEN 1954 

Pollengrains compound, four grains united. 

Lectogenotype (heréwith established): Tetradites tetradymos nov., fsp. 
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Tetradites tetradymos nov. fsp. 

Grains united in tetrads. Tectate. 

79 

Sculpture-type: irregular verrucate. Size of tetrad 43 micron. Sepa

rate grains 28 micron. 

Thickness of exine 2-2.5 micron. Greatest diame�er of largest verru

cae 2.5 micron. Separate grains are tricolpate, but the furrows are 

short and poorly defined. 

Type: Slide H I 48, Colp I.G.N.C.; Fig. 5• 

Natural relationship: The type-specímen is a recent pollengrain of 

Calluna wlgaris SALISB. (Ericaceae). 

Age and locality: Recent; Holland. 

OYAO/TéS nov. fgen. 

Pollengrains compound, two grains united. 

Genotype: Dyadites adelphos nov� fsp. 

Dyadites adelphos nov. fsp. 

Two grains united in a dyad. Separate grains inaperturate. 

Sculpture-type: reticulate. Reticulum continuous from grain to grain, 

uninfluenced by the suture between them. The transverse wall separa

ting the two grains apparent ly consists of endexine only. Size of 

dyads 42 x 30 micron. 

Type: Slide H II 45, Col. I.G.N.C.; Fig. 6. 

Natural relationship: The type-specimen is a recent pollengrain of 

Scheuchzeria palustris (Scheuchzeriaceae). 

Age and locality: Recent; Holland. 

TRICHOTOMOCOLP/TéS nov. fgen. 

Pollengrains with only a three-slit apperture (trichotomocolpate). 

Genotype: Trichotomocolpites normalis nov. fsp. 
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Trichotomocolpites normalís nove fspe 

Pollengrains trichotomocolpate u 

I 

3culture-type; foveolateo Jize of grain 41¡ micron. 

Thickness of exine 2-2.5 micron ,. Intrabaculate ., Shape of grains trian 

cularo Three-slit apperture often wide opened. Distance of foveolae 

about 3 micron, sometirnes connected by fossulae� 

Type: Slide R VII 63, Col o I�G cH 0Co ; Fig ., 7e 

Hatural relationshipg The type-specimen is a recent pollengrain of 

�'"Jyrenoglyphis majar (JACQ) KARST ., (Palmae) • 

.f\.rse and loe ali ty� Recent; Colombia ,, 

SACC/TES ERDTMAN 1947 

Pollengrains provided wi th air-bladders o 

(This genus was proposed by ERDTMAN (1947), and we doñ't use in tñ�s 

case the term vesiculai;ae of IVERSEN & TR0ELS-SlIITH, as ERDTUAH name 

is already in general useo It seems however that also spores have been 

included and the genus vras elevated to a "division"" So we establish 

now a lectogenotype for thís form-genus of pollen o Saccites is one of 

the few genera in which subdivision has to be carried out on other 

charact�rs than scu.lpture--type) f!l 

·1ectogenotype (herevnth establíshed): Saccites formalis nove fsp�

Saccites jormalis nov� fsp,:, 

Pollengrains with two air-bladders relatively big� with irregular�

tículate thickenings at the innerside of the exine ., Lumina of this

reticulum very bigo Pollengrain (body) clearly micro-foveolate micro

reticu.late º

Exine relatively thick� 2-3 microno Síze of grain (without bladders):

40 microno

Type: Slide R II 16
0 

Col. I.G.ll.Co; Fig�. 8,,

natural relationshipt The type-specimen is a :recent pollengrain of

Podocarpus montanus (Podocarpaceae) o 

Age and locality.: Recent; Colombiac
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INAPERTURITES VAN DER HAMMEN 1954 

Pollengrains without preformated aperture (or only with a very faint 

indication). 

Lectogenotype (herewith established):'Inaperturites c]Q).J.sus nov.fsp. 

Inaperturites cla:usus -novo fsp. 

_Grains in9-pe:i;:turate., . ,. 

Sculpture-type: scabrate-mic�ogemmate, projections uniform. Intecta

te. Size of grain 30 micronº 

Exine thin. Sha.pe gl obular. 

Type: Slide H I 1, Col. IoG.N.C.; Fig. 9º 

Natural relationshipi The type-specimen is a recent pollengrain of 

Populus treTn1.J,la L. (Salicaceae)o 

Age and locality: Recent; Hollando 

PLURICELLUL/TES VAN DER HAMMEN 1�54 

The interior of the pollengrains is divided in cells. 

Lectogenotype (herewith established): Pluricellulites curiosus nov. 

fspo 

Pluricellulites curiosus nov. fspo 

The interior of the grains is divide by partitions which form cells 

more or less regularly arranged and completely filling the oavity. 

Sculpture-type: ech�nate, spines short, irregularly arranged. Size 

of pollengrain 170 x 100 micron. 

Type: RENAULT (1879), Fig. also in W0DEH0USE (1935), fig. 63 

Natural relationship: The typ€-specimen is a fossil pollengrain of 

Stephanospermum akenioides BR0GN. (Pteridospermae). 

Age and locality: Carboniferous; see RENAULT (1a79). 
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MONOPORITES VAN DER HAMMEN 1954 

Pollengrains provided with one pore only. 

Lectogenotype (hert:with established) i Monoporite·s unípgrtusus nov. 

fsp. 

Monoporites unipertusus nov. fsp. 

Pollengrains with one pore. 

Sculpture-type: psilate. Size of pollengrain 50 micron. Shape globu

lar e Pore with protru.ding annulus. Diameter of pore 4.5 micron, and 

diameter of pore with annulu.s 10 micron. 

Exine relatively thinc 

Type:. Slide R VII 66, Col. I.G.N.C.; Fig. 10. 

Natural relationship: The type-specimen is a recent pollengrain of 

Chusquea lel?Jnanni PI:00. (Gramineae). 

Age and locality: Recefrt; Colombia. 

MONOCOLP/TES VAN DER ,HAMMEN 1954 

Pollengrains provid� áth on� coTpe .(��} qnly (monocol:pate). 

Lectogenotype (herewith establishe-d)t Monooolpttes longícolpatus

nov. fsp. 

Monocolpites longicolpat�s nov. fsp. 

Pollengrains mo�ocolpate. 

Sculpture-type: reticulate. Furrow long, with some�hat irregular mar

gin o Magnitud.e luminu.m 0.3-1.5 micron, somewhat smaller towards the

furrow. Size of pollengrain 52 x 39 micron.

Thickn�ss· -0:f' �ine (incl. retioulum), l.-1•5 micron .. At lower adjust

meht of the microscope the reticulu.m becomes s.omewhat lesa clear and

separate granules are visib le in part.

Type: Slide R I 19, Col. I.G.N.C.; Fig. 11

Natural relationshipt The type-specimen is a recent pollengrain of

Orthrosanthus chimboracensis (HBK) BAKER (Iridaceae).

Age and locality: Recent; Colombiao
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SYNCOLPITES VAN DER HAMMEN 1954 

Pollengrains with colpes united, fo rming rings, spirals. etc.,or with 

colpes united in the polar ¡:¡,rea� 

Lectogenotype (herewith established)i Syncolpites normalis novofspQ 

Syncolpites normalis nov. fi:¡p •. 

Pollengrains wi th col pes uni ted t.Q a spiral ... like fo rm •. 

Sculpture-typei echinate. Size of grain 38 micronso Th�re ar� two t.z. 

pes of echinae, one very small, and the othe+ larger, up to 2.5 wi

cron. Shape of grain more or less globular. 

Thickness of exine l-le3 micronc 

Type: Slide R II 30, Col. IoG.N.C.; Fig. 12. 

Natural relationship: The type-specimen is a recent p9llengrain of 

Paepalanthus eras si CQl.J,] is KOERN •. (Eriocaulaceae) o 

Age and localityt Recent; Colombia. 

SYNCOLPORITES VAN DER HAMMEN 1954 

Pollengrains provided with colpes connect�d in thE} p.ola.r areae E-a.ch 

colpe �rovided with a poreQ 

Lectogenotype (herewi th e�tablished) a S1.¡ncolpori tes triangulatus

novo fsp c, 

Syncolporites triangulatus nov. fspo 

Pollengrains provided with three colpes connected in the polar areas, 

each colpe provided with a pore� 

Sculptur��type: psilate to finely micro�reticulate o Shape of pollen

grain in polar view triangular with almo�t flat sides o Po¡ar axis 20 

micron. Greatest size of pollengrain (�quatorial) 33 micron. Tectat�. 

Greatest thiclmes.¡3 of axine 1 -
o 5 mic�nº 

Type; Slide R IV 45., Co;l,,� I.G-,N.C.; Fj,g" 13·• 

Natural re.).ationship; The type ... specimen i,s a recent pollengrain qf 

Cupania cineraea (Sapindaceae)o 
Age and locali ty� Recent; Colombia .. 

' 
,· 
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O/POR/TES VAN DER HAMMEN 1954 

Pollengrains provided with two pares only. 

Lectogenotype (herewith established)a Diporites amplissimus novofsp. 

Diporites amplissimus nov. fspo 

Polle-ngrains provided with two: opposite pares., 

Sculpture-type� psilate o The inmerside of the endexine has an irregu

lar sculpture near the :poreso Pares very big, diameter 15 micron, with 

vestibulum. Size of pollengrain 78 micron (axis from pore to pore)� 

Thickness of exine: 3.5-4�5 microno 

Typet Slide R V 73, Colo IaG.N.C.; Fig. 140 

Natural relationships The type-specimen is a recent pollengrain of 

.Fitchsia hartwegi i B�H ... ( Oenothei-&ceae) e 

Age and locality: .Recent; Colombiac 

0/COLP/TES VAN DER HAMMEN.1954 

Pollengrains provided with two parallel and o�posite colpes only. 

Lectogenotype (herewith established)i Dicolpttes simplex nov. fspo 

Dicolpites simplex novo fspo 

Pollengrains provid�d with two parallel and opposite .colpes. 

Sculpture-type: faintly micro-reticulate. Size of pollengrain 37 x 25 

micron o 

Tb:idmess of exine 102-1.5 microno Colpes well defined, 29 micron long. 

Type: Slide R II 49, Col. I.G.N.C.; Fig? 15. · 

Natural relationship: The type-specimen is a recent pollengrain of 

Tofieldia falcata (Liliaceae)o 

Age and locality: Recent; Colombia. 
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0/COLPOR/TES nov. fgen.

Pollengrains with two meridional colpes, each one provided with � P.2, 

re (dicolporate) o 

Genotype: Dicolpori,tes jormosus nov. fsp" 

Dicolporites jormosus nov. fsp. 

Pollengraim, provided with two m�ridional colpes, each one p:¡:-ovided 

with a pareo Tectate�perforate. Columellae bigo There i$ a v�ry broad 

margin, where a p�rt of the ectexine is lac�ing, and only p�e?ent in 

ro�d patcheso Siz� of Pollengrain 63 x 38 micr�no Po�e$ btg� 7 m�� 

cro.n, somewhat equatorially elongated. Golpes 31 micron 1,ongo 

T_hickness of exine at the equatoJ,? 4o5 micron� and at the pole$ �"3 

micron ., 

Typ�: Slide R VI 95� Colo I�G.N�C.; Fig o 16 0 -

N.atural relationphip: The type!fl<f)p.ecimen is a recent p9l¡en_gr_1¡dh .of

Beloperone bracteosa (Ac�'!;;h!:l-cea:e) ..;: 

Age and locali ty: · Recent; Colombia º 

TRIPOR/TES VAN DER HAMMEN 1954 

Follengrain prc,vid;éd with thI,'e� equatorial po·re1¡3 (triporate) 

T.¡ectogenotype· (here,iith establii¡3hed): Triporites inornatus ·�"i'.;fs'P o 

Tripori tes inornatus rtov,, fs'_p ,, 

Pollengrains triporate. 

Sculpture .,.. t;yzp,e�· ,_ ·. psilate�o- Tectate. Pores \Vi th veif>,tibul'um� Ce>lu

mellae small, but visible a�· hich magnifi_eation1 Size of p<¡>Í�eng:vailfl

30 micron ,, 

Thickne$S of e;icine· 1,, 2�1 .:i 5 micr9n.. Ecte4ine somewh?,t thi<;ik� n�9-r th,e· 

poresQ 

Type: Slide H I 84, Cot<> I.G.N.C.; Fig ?- 17� 

Natural relationship� Th� type-specimen is a :rec.ent pollengra:j,n Q·f 

Betulq nana Lo (B��ulaceae)� 

Age and locality, Re�ent; Germ�ny º 
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PBJLATR/POR/TES nov. fsubgen. 

Pollengrains triporate, exine psilate. 

Subgenotype: Triporites (Psilatriporites) inornatus nov. fsp. 

(description see above). 

SCABRATR/POR/TéS nov. fsubgen. 

Pollengrains triporate, exine scabrate. 

Subgenotype: Triporites (Scabratriporites) asper nov. fsp. 

Triporites (Scabratriporites) asper nov. fsp Q 

Pollengrains triporate. 

Sculpture-type: scabrate. Tectate. Shapé triangular somewhat rounded. 

Size of pollengrain 34.5 micron. Diameter of pores about 4.5 micron. 

Thickness of exine 1.5 micron, but mu.ch thicker (3-3•5 micron) near 

the pores. Columellae big and clear near the pores. 

Type: Slide R IV 85
1 Colo I.G.N.C.; Fig. 18. 

Natural relationships The types-specimen is a recent pollengrain of 

Helicteres carthagenensis JACQ. (Sterculiaceae). 

Age and locality: Recent; Colombia. 

GéMMATRIPOR/TES nov. fsubgen. 

Pollengrains triporate, exine gemmate. 

Subgenotype: Triporites (Gem:matriporites) distinctus nov. fsp. 

Triporites (Gemmatriporites) distinctus nov. fsp. 

Pollengrains triporateo 

Sculpture-type: gemmate. The gemmae are of two sizes, s�ll ones re� 

larly distributed over all the surface, and big ones (up to about 6 

micron), irregularly distributed. There are sorne big gemmae surrounding 

the pores., Pores big, with more or less irregular annulus. Día.meter of 
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pores about 15 micron. Size of pollengrain 100 micron. Shape globular. 

Thickness of exine about 3 o 5 micron. 

Type: Slide R IV 79, Colú I.GoN�C.; Fig o 19.

Natural relationship: The type-specimen is a recent pollengrain of 

Matisia cruceta CUATR. (Bombacaceae) .. 

Age and locality: Recent; Colombia� 

ECH/TRIPORITES nov. fsubgen, 

Pollengrains triporate
p 

exine echinate. 

Subgenotypei Triporites (Echitriporites) argutus novo fsp o 

Triporites (Echitriporites) argutus nov. fsp .. 

Pollengrains tripo:rate. 

Sculpture-type: echinate. Echinae up to 1.5 (-2) micron long. Pores 

with annulus. Diameter of pore about 5 º 5 mi cron o Size of grain 38 mi 

.. crono Shape globular. 

Thickness of exine l.5-2 p3 microno 

Type: Slide H I 25, Col. I.G.N o C.; Fig o 20. 

Natura+ relationship; The type-specimen is a recent pollengrain of 

Ca,m,panula rotundifolia L. (Campanulaceae) o 

Age and locality, Recent; Denmark o 

RE TI TR/POR/TES nov. f s ubgen. 

Pollengrains triporate, exine reticulate o 

Subgenotype: Triporites (Retitriporites) formalis nov. fspº 

Triporites (Retitriporites) formalis nov. fsp. 

Pollengrains triporate o 

Sculpture-type: reticulate. Lumina of reticulum up till 3.5 micron. 

Muri salid, loose granules only visible in sorne parts .• Muri about l-

1.5 micron broad, and 2-2.5 micron high. Diameter of pores 2.3 micron. 
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Size of pollengrain 38 micron. 

Type: Slide R VII 12, Col. I.G.N.C.; Fige 2�c 

Natural relationsh ip: The type ... specimen is- a recent -polleng-ra;i.n of 

Guettarda parvif lora VAHL. (Rubiaceae)"' 

Age and locality: Recent; Colombia$ 

TRICOLP/TES ERDTMAN 1947 

Poll�ngrains provi�ed with three meridional colpes (tricolpate). (Fe

nestrate typ�s excluded). 

�DTMAN (1947) proposed this genus, but we do no.t know wh�i;;her he me!!_ 

tion�d a geno-type or not� If not� than the type�species of Psilatri

colpites nov. fsubgenº will be the lectogenotype for Tricolpites too. 

PS/LATRICOLP/TES nov. fsubgen. 

Pollengrains tricolpate, exine psilate. 

Supgenotype: Tricolpites (Psilatricolpites) incomptus nov. fs,pe 

Tricolpites (Psilatricolpites) incomptu.s nov. fsp,. 

Pollengrains tricolpate, 

Sculpture.-type: psilate .. Tectate (some\1:ha'!; perf<;u;:at�'?). Colp$s n��pw

\yii_;h somewhát irregular limits. Golpes about 21 m;ic:,;:¡()Jl;. J.qp.g� ;r;i�+$ a.r�a 

J..arge º Colum ellae s.mall but ele.aro 

ThickneGS of exine about 1�.5 mtcron at the· equat-ór and 2-:-1:1-3 mic�óit ·á.n 

the polar areas. Shape of pollengrains subsph!:l,eroidal .ll siz-� 49: micron. 

Type: Slide R I 17 ? Col. I..G.N .c,; Fig,. 22 0 

Natural :i¡o�lation:;;hipi The type-specimen �;t a req�:ri; p,91·1en;gra:i:rl 9f Bart 

si0, ?ántalinaefolia (HBK) BE:NTH� (Scrophtila.riao_�)e. 

Age and localityi Recent: Colombia & 
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SCABRATRICOLP/TES nov. fsubgen. 

Pollengrains tricolpate, exine scabrate. 
p 

Subgenotype: Tricolpites (Scabratricolpites) asperatus nov. fsp. 

Tricolpites (Scabratricolpites) asperatus nov. fspo 

Pollengrains tricolpate. 

Sculpture.types soabrate. Colpes about 23 micron long, limits some� 

what irregular. Polar area rather large, 

Thickness of exine about 1.5 micron. Tectate. Size of pollengrain 35x 

32 micron, shape subsphaeroidalo 

Type1 Slide H I 49, Col. I.G.N�C.; Fig. 23. 

Natural relationship: The type-specimen is a recent pollengrain of 

Batrachium aquatile Lo (Ranunoulaceae)o 

Age and locality, Reoent; Hollando 

E"CH!TR!COLPITES nov. fsubi;ien. 

Pollengrains tricolpate, exine echinate. 

Subgenotypes Tricolpites (Echitricolpites) giganteus nov. fsp. 

Tricolpítes (Echitricolpites) giganteus nov. fsp. 

P�llengrain� tricolpateo 

Soulpture-type: echinate. Limits of the colpes irregular. Polar area 

38 micron .. 

Thickness of exine about 3.8 micronc �ectate-perforate. Columellae 

big and olear. Echinae about 2.5 micron. Síze of pollengrain (cquat� 

rial) 105 micron. Shape subsphaeroíd als 

Typei Slide R V 37, Col. I.G.N.C.; Fig. 24. 

Natural rela tionship: The-type�speci men is a recent pollengrain of 

Phyllocactus phyllanthus (18) LINK. (Cactaceae).

Age and locality: Recent; Colombi aº 
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BACUTR/COLP/TES nov. fsubgen. 

Pollengrain� tricolpate, exine baculatec 

Subgenotype: Tricolpites (Bacutricolpites) magnu.s nov. fsp. 

Tricolpites (Bacutricolpites) magnu.s nov. fspg 

Pollengrains t�icolpate. 

Sculptu,pe�type: baculate (a few of the sculpture-elements are lik� cla 

vae, but the bacula? domínate completely)� Colpes rather longq Polar 

area 17 micron. Length of the baculae about 2e3 micronc 

Thickness of exine about 5:s micron (baculae included). Tectate� Colu 

mellae very long. S:i,ze of pollengrain 71 micron; shape subsphaeroidal. 

Type; Slide R V 99, Gol. I.G.N.C,; Fig� 25� 

Natural relationshipz The type-specimen is a recent pollengrain of 

Plumbago scandens L� (Plumbaginaceae)� 

Age and locality� Recent; Colombia� 

RET/TRICOLP/TES nov. fsubgen. 

Po1lengrains tricolpate
1 exine reticulate� 

Subgenotype; Tricolpites (Retitricolpites) ornatus nov� fspe 

Tricolpites (Retitricolpites) ornatus .nov .... fspo 

Pollengrains tricolpate g 

Sculpture-type: reticulate" Lumina 1-2 micron. Muri formed by partly 

loose granulae o Colpes relatively short, 17 micron o Polar area 15 mi

cron .. 

Thickness of exine about 2 micron (reticulum included)� Height of re

ticulum about 1 micron º Size of pollengrain 33 micron (equatorial), 

shape subsphaeroidal o 

Type; Slide R III 11� Colo I.G.N.C.; Fig. 260 

Natural relationship: Th� type-specimen is a récent pollengrain of 

Neea macrophylla POEPP, & ENDL. (Nycta ginaceaeh 

Age and locality� Recent; Colombia. 
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STR/ATRICOLP/TES nov. fsubgen. 

Pollengrains tricolpate, exine striate� 

Subgenotype: Tricolpit'es (St;riatricolpites) virgulatus nove fsp. 

· Tricolpites (striatricolpites)·virgulatus nov b fsp;

Pollengrains tricolpate.

Sculpture-type: striate. Striae fine, predominantly meridional. Col-

pes long. Polar area small, 5.5 micron.

Exine about 2�5 micron, thinner towards the colpes. Size of pollen

grain 41 micron, shape subsphaeroidal o 

Type: Slide H I 11, Col. I.G.N.C o ; Fig. 27 a

Natural relationship: The type-specimen is a recent pollengrain of

Acer platanoides L� (Aceraceae).

Age and locality: Recent; Denmark.

TR/COLPOR!TES ERDTMAN 1947 

Pollengrains with three meridional colpes 1 each one provided with a 

pore (tricolporate) (Fenestrate types excluded). 

ERDTMAN (1947) proposed this genus with a slightly different defini

tion ("ora" instead of pores) 1 but we don't know whether he mentio .. 

ned a genotype or not. If not, than the type-species of Psilatricol

porites nov. fsubgen. will be the lectogenotype for Tricolporites 

too. 

PSIL ATRICOL POR/ TES nov. fsubgen. 

Pollengrains tricolporate, exine psilate o 

Subgenotype: Tricolporites (Psilatricolporites) inornatus nov. fsp. 

Tricolporites (Psilatricolporites) inornatus nov� fsp. 

Pollengrains tricolporate. 
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Sculpture-type: psilate. Pores bi�, up to 3.5 x 2 micron� somewhat

protruding. Pores have the character P of IVERSEN & TROELS-SMITH. 

Exine rela tívely thic¡c, �bout l. 5 micron. Tectate. Polar area about 

4 micron. Síz� of pollengrain 19 (equat.) x 17 (pol�r axis) microno 

Shape subsphaeroida¡, 

Type; Slide R V 84, Col. I.G.N.C.; Fig. 28.

Natural rele.tionshi:p t The type-specimen is a reoent pollengrain of 

Clethra bicolor I-:::BK (C:J,.ethraceae). · 

Age and locality; Recent; Colombia. 

t 

' '

SCAB!?ATRICOL POR/TES no'I. f sub gen. 

Pollengrains trico+porate, exine soabrate. 

Subgenotype: TricoJporites (Scabratricolporites) impolitus nov.fspo 

Tricolporites (Scabratricolporites) impolitus �ov. fsp. 

Pollengrains tricplporate. 

Sculpture-type: scabrateo Tectate (-per forate). Perforations of tec 

tum very small. Colpa� transversalis rather wiqe (indications of 

costae aequatorialis)� 

Exine about 2.5 micron thick. Polar area aboµt 5 micron. Size of po 

llengrain 31 x 26�5 micron. Shap� �ubsphaeroidalo 

Type: Slide R VII 6, c,1, I.G >N.C.; Fig. 29. 

Natural relationshíp: The type-specimen is a recent polle:rJ.grain of 

Chiococca alba (1.) HITCHE. (Rubiaceae). 

Age and localityu Recent; Colombia, 

E:CH/TRICOLPORITES no•:. fsubgen. 

Pollengrains tricolporate
9 

e¡xine echinat�. 

Subgenotype: Tricolporites (Echitricolporites) spinosus no v. fsp c 
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Tricolporites (Echitricolporites) spinosus nov. fsp. 

Pollengrains tricolporate. 

93 

Sculpture-type: echinate. Small colpae transversalis are present.Te� 

tate. Polar-area about 4.5 micron. 

Thickness of exine 2 micron. Echinae 2.5 micron long, with monogran1!_ 

late apexo Size of pollengrain 22 micron. Shape subsphaeroidal. 

Type: Slide R VII 45, Colo I.GºN.C.; Fig. 30. 

Natural relationship: The type-specimen is a recent pollengrain of 

Baccharis tricuneata (L.f.) PERS. ( Compositae). 

Age and locality: Recent; Colombia. 

RET/TR/COLPOR/TES nov. fsubgen. 

Pollengrains tricolporate, exine reticulate. 

Subgenotype: Tricolporites (Retitricolporites) normalis nov. fsp. 

Tricolporites (Retitricolporites) normalis nov. fsp. 

Pollengrains triporate. 

Sculpture-type: reticulate. Small colpae transversalis are present. 

The muri consist of a single row of rather big granules, isolated in 

the lower part. Greatest size of lumina about 2.3 micron. Reticulum 

somewhat finer near the colpes. Polar area small. Exine (incl. reti

culum) about 4 micron thick. Endexine relatively thick. Size of po

llengrain 31 x 28 micron, shape subsphaeroidal. 

Type: Slide R VII 28, Col. I o G.N.C.; Fig. 31. 

Natural relationship: The type-specimen is a recent pollengrain of 

Viburnum triphyllum BENTH. (Caprifoliaceae). 

Age and locality: Recent; Colombia. 

STRIATRICOLPORITES nov. fsubgen. 

Pollengrains tricolporate, exine striate. 

Subgenotype, Tricolporites (Striatricolporites) formalis: nov.fsp.
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Tricolporites (striatricolporites) formalis nov. fsp, 

Pollengraiµs tricolpo�ate: 

�k.}1LL1t:J.:r.c"í-'.;YT.�9 :3triD.te,Q ;olpe-e tra.nsv.erirnlis presentQ about 10 micron

lo::.,:::-.- .L-012,r""e.rea: s.:nalL Striae fine.
7 

p;red9rnin¡::¡ntly meridional, 

'i.•hic��ness of· e,liYie 1 .. 5-2 ., 3 �r.icrQn «- Tecta:j;e .., Size of polleng:rain 26 .. 5x 

24 �icron� sh�p? sµbsphaeroidal. 

Typ�,; Sl:i.,de R IV 30, Col.,, I.Q-.H.C.; Fig,� 32. 

Yatu;q,.;1 rel?,tionsl?,ip: The t,ype ... specimen is a recent pollengrain 9:f 

Tapirira guianensis AUBLc (Anacardiaceae)� 

Age an<J. locality; Recent; Colombia c 

STEPHANOPOR/TES VAN DER HAMMEN 1954 

FC?llengrains provid.$,Q. with m¡:ir19 tha11 thr� eq_1.iatorial pores (s tephaho

PO+ate) ci-

Lectogenotype (herewith establi$h�d)� Stephanoporites fornicatus. nov� 

fsp ,. 

Stephanopor•i,tes Jornicatus novo fspc 

Poll<?ng:rainp st. ephapapqrate 9 

Soulpture .. type� psilate ., Sha;p,e mo:r;e or l�s- pqlygonal. Pores w:j_ th a.nn_!:l 

,lus,. DiamE;:te;r of po;re about 2 <1 5 micr,0n. Ap.i ( str(!aks of thickemed ec

t�x,in-e) s·,vin0 fro,m Pl¡l:Pe 1f! por.e e Size of pollep.grain ( eq_uatorial) 45 

m;i..cr.on .• 

Type� Slide H II 26
_, 

Col ., LG o �L.O�; F·ig .. 33. 

Natural relationship: The type.-sp,ecimen is a recent pollmgrain of 

Alnus glutinos� (Betulaceae). 

Age and locality: Recent; Holland0 

STEPHANOCOLP/TES VAN DER HAMMEN 1954 

P<?Jlengrains provided with I!+Qre tha,,n thJ?�e meridional colpes (stephan,2. 

colpat,e) º 

Lectogenoty'pE;? (he:rewith �stablishedJ; stephanocolpites comiru..mi s nov" 

f�J;h 
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stephanocolpites_communis novo fspo 

Pollengrains stephanocolpateº 
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Sculpture-type: reticulateo (-micro-reticulate)� Number of colpes 60 

Granulae become loase and reticulum unclear at low�r adjustment of 

the microscopeo Colpes long. Polar area relatively small, about 11 

micron,, 

Thickness of exine lo2-lo8 micron. Size of pollengrain (equatorial) 

40 micron,. 

Type: Slide H I 32� Col. I.G.N.C.; Figo 340 

Natural relationship: The type-specimen is a recent pollengrain of 

Lycopus europaeus (Labiatae)e 

Age and locality: Recent; Denmark� 

PER/PORITES nov. fgen. 

Pollengrains provided wi.th por-es (in general more than three), wñich 

are not equatorially arranged (periporate)o 

Genotype: Pertporites splendens nov., fspo 

Periporites splendens novo fspo 

Pollengrains periporate. 

Sculpture-type: reticulate-o Nu.mber of _pcii'es 6.� E.eticulum ve-ry olear, 

muri solido The lumina of the reticulum are of different sizes, the 

largest 9nes 2�5 micron� Pores with annulus� Diameter of pores about 

2�5 microno Size of pollengrain 32 micron, shape globular. 

Typei Slide R I 55, Col, I.GuN.C�; Fig� 35. 

Natural relationship: The type-specimen is a recent pollengrain of 

Bocconia frutescens L. (Papaveraceae)� 

Age and locality: Recent; Colombiac 
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PERICOL PITES nov. f gen. 

Pollengrains provided with more than two not meridional, or not all 

meridional, colpes (pericolpate)o 

Genotype.i Pericolpites curiosus nov., fsp,, 

Pericolpites curiosus nov., fsp� 

Pollengrains pericolpate� 

Sculpture-type& scabrateo Number of colpes about 10, partly parallel 

and partly at right angles to the meridians� The scabrae are very 

small echinae,, Tectate-perforate. Length of colpes 20-25 microno Size 

of pollengrain 7 4 micron, shape globular_., Columellae very clearo · 

Type: Slide R V 36, Col� I.G.N.C.; Figo 36. 

Natural relationshipi The type-specimen is a recent pollengrain of 

Peireskia colombiana BRIT. & ROSE (Cactaceae)o 

4ge and locality: Recent; Colombiao 

PER/COLPOR/TES nov. fgen. 

Pollengrains provided with more than two, not all meridional, or not 

meridional, colpes each one provided with a pore (pericolporate)o 

Genotypei Pericolporites communis novQ fspo 

Pericolporites com:m:unis nov., fspo 

Pollengrains pericolporate. 

Sculpture-type: micro-reticulate., Number of colpes 4o The colpes form 

different angles with the equator. Polar area great. Colpes very na

rrowº Pores clearo 

Thickness of exine about lo5 microno Size of pollengrain 27 micron, 

shape subsphaeroidal. 

Typee Slide H I 59� Colo I.G.N.C.; Fige 37º 

Natural relationship: The type-specimen is a pollengrain of Rumex

acetosa Lo (Polygonaceae)., 

Age and locality: Recent; Hollando 
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FENESTR/TES nov. fgen. 

Pollengrains provided wi th "pseudo-pores" ( 1lacunas) ( fenestra te) •. 

Genotype: Fenestrites spinosus novo fsp. 

Fenestrites spinosus novo fsp� 

97 

Pollengrain fenestrate (and probably tri�ol(po)rat·e). Sculpture-type: 

echinate. The exine forms high bridgea·, which form a pattern or' polz. 

gonals, enclosi:r:ig the lacu.nae. The laounae have only a very thin la-

yer of smooth exine. The high b�idges bear thE;:1 echinae. Thickness of 

exine in the bridges about 5.5 micron (echinae not inclu.ded) 1
• Length 

of the echinae about 3-3•7 micron. Size of pollengrain 32 micron, 

shape subsphaeroidalo 

Type: Slide H II 46, Col. I.G.N.C-.; Fig. :;e.

Natural relationship: The type-speoimen is a re,9an.t···:t,ollengrain of 
1 • • 

Crepi s paludosa MOENCH ( Composi tae). 

Age and looality: Recent; Holland. 

HETEROCOLP/TES nov. fgen. 

Pollengrains provi.ded with colpes, some of whioh have pores and others 
• 1 

("pseuso.-colpes") not (h�terocolpate). 

Qenor,:,pet: ·Hét�ró:coJ.pf,:tes inoompt·us.novo fsp. 

Heterocolpites incomptus novo fspo 

Pol1engrains heterocolpateo Sculpture-typet psilate. Number of colpes 

6; three colpes with pores alternate with (three) "p�eU40-colpes" 

without pores9 Tectate 9 Size of poll�grain 21 x 19.5 micron (polar• 
axis. is the longest)" Co_lpes very narrowo Pores somewhat irregular. 

Th.ickness of exine 1$3 micron., Colu.mellae very faint$ 

Type: Slide R V 63, Col. I.G.N.C.; Fig. 39� 
., 

Natural relationship: The type-specimen is a recent pollengrain of 

Bucquetta glutinosa (Melastomataceae). 

Age and locality: Recent; Colombiae 



DETEE.=::IHATIOU 'i:'A:.lLES·FOR .ARTIFIC:IAL GROUJ?S, GEITERA AHD SUBGElTERA 

OF FOLLEN AH::D SPORES 

_4.j /�itt�;ficia .. 1 r:;e�'le:t;_�---of �::ollen
' ., . 

(l\'.Gr the determination of subgenera see table C::) 

i<1> �Yt� ppllínis uncertain ..•... , •. ,,·••••••<>••· Pollenites 

_'-1S, pollinis clearly ic_entifica1)le • 1 •.. •  .,, � . . .. , 2
' 

2,., itÍ.)t q.rt internal division in cells ·• ,,., . . • • • • . •. Pluricellulites 

L�kin� internal divisions in cells cuo o c�" " <o 3 

3? íi':�$h a three.-slit opening •• .,, .............. q Trichotomocolpites 

��ing thre:e:-sli t opening � e ., ,. e e �  .• • •  <." •• º •• º. 4 

4,. ·l?,'9-°l:hngrains compound ( uni t ed in grou:ps)
e • • •  p 5 

P.ollengrains simple ( free from e.ach other) o c � 7 

�P Mo:¡:-� t!:i,an fo'lµ' pollengrains united o••• ..... q Polyadites 

F� � 1� thap four pollengrains united Q O • 6 

60r 'F�,.'t� po;t.le%"Tains united •• , ........... ,�·•·º'n Tetradites 

Two pollengrains united •0•••0••··�·•·•••·••• 9 Dyadites 

7 � ';[:i,�h o,ne ap(;?rture or wi thout apertures ª e 0 Q .,  • ., 8 

��more •lEIE',.l!' aperturas are'present °'""º'"' l:J,. 

�" 1,7i�h �ir-sacs o . . ..  o•,;;••••G�·:,••·••P�•·�···�•O•• Sacqttes 

a 
,I 

fJ.,.. '.'!i4Ü1· �;ne fw'i•ou � � .. º" •• ". � "" � º., •• º � ......... � Monocolpites 

1-T� S-0 • • o 1Ji. • • • • • v • • o .:. • • • .-, • o � • o. • • • • • • ., e • • • " � • q- e 10 

¡o,, V.!ith· one clear pore º�•····••·•· .. ., ... º •••••• ,. 9 Monoporites 

Pore rudim.entary or absent e�o••o••·······••QO Inapertµ,rites 

11,,, With pseudo-pores (lacunas) "·º·••·······•·'••o Fenestrites 

Pseudo-pares lacking -"' •. ir; • ., • • • • •  " • • • •  s • • • •  Q" • • 12 

120 J<1µrrows present � free pores absent .... º º �. • •• �,, 13 

1�ree pore-s present º °' .... � &,, • � .  º (; ............. Q, p 23 

-� o C,oJ;:,pes uní ted forming rings" spirals etc e or

col.pes connected · in the pola.r-area ., º ••••• º.... 14 

C:ol·pes not U..."li t E)d. or e on.nec ted "'º. º º • ., •••••• º., 15 

-l,4-e- Fu:it¡'OWS. not provided with lJOres .,,, ... o o o o o a -.  .. o<, Syncolpites 

:¡:;-�.J+:P-OV'lS 1Jrovid ed wi t l1 pores ....... e º • º " •••• - 9 • Syncolpor i tes 
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15 0 Two furrows ( colpi or pseudócolpi) .••••. , • º. º 16 

More than two furrows • 9 . • •  ·• •. •·• ••.•••••• • ••• ·• º.. 17 

Furrows without pQres or tránsverse furrows • 
1 ' • 

' 

Furrows provided wi th pore� or transverse fu .. · 

rr-'0 ws 8 • •  o • • • • • • • • o • •  o ••• . '!' • • • . • • • .•••• o e • o • " • <> o 

17,, Furrows without olear pores or transvers� fu-

Di•c;:olpi tes 

D{colporites 

rrows • . . . •  o . . . . . . ... o • •  tt. ·.: •.• • • •  \). ·• •.• et o ... . ... . " o ie � . 
. . 

Sorne or all furrows providetd with pores or 

transverse furrows •• g • . 9 •••••• � � .......... � ,. º • 20 

All furrows are meriO-ionael ·· ... e • ......... '•. º º •• º. 
•· • • • 1 • ' 

19 

:tfot all furrows are meridio:qal' •o•••·•••••;·.,"• P�.ricolpites

19., Three fur·rows ........ �. ·: •• •.•'• •• · •••• • • � • •-• •• • • Tr.i colpi tes

99 

More than three furrows .o�o•••• .. ••••••••••••Q st,ephanocolpites 

20" All furrows merid ionál · º. º •••••.••••• º
· 
• • • • •. • º � 21 

Not all furrows are meridiori.al o,,a .. • 1!-H•· • • •  .. o Pericolporites

21c Half or more of the fµrrows (pseudo-colpes) 

22 ., 

wi thout pares º º .  º • • • •••• .;·. . . . . . . . . . . . . . . . . . . Het erocolpi tes 

All furrows with pores ºº•·••,¡o•••••.•••º••�º•" 22 

Three f�urrows •.. º ••.•••• :$" • •,•·. º •••••••••• � � ••• . ' \ . . . 

I·iíore than three furrows ·, º 9 º ...... ·• · ••••• º •• ,. •• •. • 

23_. Furrows present (pseudo-,co'¡pes) • o.ºº.º i." •••

Tricolporites 

S'tephanocolporites 

Extrapori tes 

Furrows absent • ,. $ • •  � •.•• • .:. • ... º ••• ,. ••••• e • •  ,, .. • .. ?4 

24., Pores �quatorial "�•,•••q�•.,•.••·f.p�� .. <i�;,. .. "¡.º""�· 25 

Pares not equatorial .-. .• 41,�•-�oo•···•·•�q••· r
•"º Periporites 

25., Two or three :p'l!)res º= ..... O.·• · • • • • •  ,, • •  •'o • • • •  o·• .• º 26 

More thap three pares º� e .;.; .. º 0 • •  ff .  º º,• • • •  º., º,,. steP,h0tnoporites 

26 .. Two pores ......................... o••e•••d·•···••<> IJiporites 

B .. 

Three pores . ' 
G o • • • • • •·• • & et o ••• • • • • •  .. • • e • e e,• a • • O 

Artificial groups spor�.s 
(for the determination o;f genera see table c.) 

L, Wi.thout preformad apertu.:i:-e ,.,.;.o.�e ............ Aletes

With preformed aperture, ••••·••··•··"•·••••••Q .2 
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2º One elongated slit ... 1ike aperture •o•••••••••••••¡,o Monoletes 

With tri-radiate tetrade-mark •·•·•••••ooaso••• .. oe Triletes 

C 0 Artificial subgenera of pollen and ar+ificial ge� 

nera of spores. 

(Artificial genus of g.r'.Qups; XXX) 

lo Real (p9s:Lt;Lve) scu:J_pture elements are absent o o eo 2 

Real soulpture elements present o�oc•o••••••·••••o 4 

2., Deepening-$ absent (or all 0,;¡5 mio.;ron) eo.. . ... . .  Psilo, XJO{ 

Deepenings p�sent .(at. l�t il.4)In�- o. 5 m1cror.t) • • ; 

3.. With holes (o;i: �oo:v�a) diametar of holes mus.·t be 

smaller then the ��io:r-"te�rt distance 'betw,e.en tw:o cf 

t l ) .t.1 em o é • Q • • o • • º • • º • e o • .. ., ,; o o • • \> • 1) , • o· it • o • e � .. r, .., o j,I ,,, • o .Foveo XXX 

Wi th disperse elo�at� dee-penings º" •••••••• ,, º. •. º Fossu xq 

4o Sculpture-,,,elements al+ 9-ot.�sha.ped p:t"0je·ctio-:p.$ • º . . 5 

Sculpture-elements all or at least sorne elonga.te-d. 10 

5. All dimensions of the sculpture-elements 0 .. 5 mi-

Q�ron. Q ,i) • e • O • O • • • e • ·e O ♦ _G • CI w • • t, • � ') • ,t# a 'i'" 1#, a U O O O • 11 U • '1 iO O O O Scabra, XXX 

..a.t least Oll!i: of th.� dim�_nsiom'! ·0.5 micron o;)l>o • "

6a Sculpture-eleruent� pointed º""""";,., ...... , •••••• ,�ª

Scmiptu.;re ... elements no_t pointed º. º • ., .. º., ....... ,. º ó.,. º., 

7., Largest 'diameter of' the sculpture-�lements as 

the .l:1eigl1t •º.e � ª • � f) . .. .... . "" ,, ª º ,_ °' ., ••• º C> º • Q, o- it . e ... º • •  "' º 

Largest diam.eter of the sculpture�elements as 

tl1e height 0 • .• o • o •• o � • •  o ·t; º· "' .. o II o (lt <O • � o � e i o .,. o o • o • o e • b 

8. Scúlpt�e..,�leIJ1:�ni;$ without. ;p:rox;imal constriction ,, 

. Sculpture . ..,elements with 11rox:i.ma.1 cónét:11ictiono .... ,." 

9o Sculpture ... elements- without distal thickening ., •••• 

Squlpture-elements with distal thic-k.ening • .,. • º".,. 

10. ScuJ,ptUJ;�"!"''el�ments. �rwig-ed in a net""work .. º •• e . .. .

11 .. Sculpture-element� withoU.i; arrangement o:r without 

6 

Echi XXX 

7 

8 

9 

Verru XXX 

Ge7r/J'll,Q, J[J(X 

Bacu XXX 

Clava J[J(X 

Reti XXX 

11 

d&;m,i,nant- E',i?;'r�g:_ement º ............... º .. . . . . .  ,, º º •• " ... � º Rugu XX.X 

Sculptwfff�-�le�witia arrariged dominantly paralell º º Strf.a XXX 
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T. VAN DER HAMMEN Nomenclatura

Fig 1 

POSSIBLE ARTIFICIAL GENERA OF POLLENGRAINS 

P lu"rice llulites Trichotomo
colpites 

Vesicu lites 

P olyadites '-------- Tetra-dites � 

CD 0 O 
Monocolpites Monoporites lnaperturites 

Dyadites 

Fenestri tes 

A@00· tf)ffi.:�.·m 
\::::J V VD U--D . �.' '' ' {;f, r 

Syncolpites - -- ----� . . Sy-i-rcolporites 

0000 
Dicolpites 

00 
Tricolpites 

Heterocolpites 

80 
Stephanopor-ites 

Dicolporites Pericolpites ---� 

' : , /} 
__ · .  ·. __ O 00 V.·. . ' i . . · ::r-: 

Stephancolpites �- Pericolporites ___ _,,

Tricolporites Stephancolporites Extraporites 

0 00 O.O 
Periporites Diporites Triporites 
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Fig 2 

POSSIBLE ARTIFICIAL SUB-GENERA OF TRICOLPIT:ES 

-

\ 

./ 

.,.-

Psi I otricolpites Foveotricolpites Fossutrlcolpltes 

Scobratricolpites Echitrlcolpites Verrutricolpites 

Gemmotricolpites Boc utricolpites Clovotr.icolpites 

Retitricolpites Rugutricolpites Striatricolpites 
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.:. Fig 3 

POSSIBLE ARTIFICIAL GENERA OF THE TRILETES-GROUP 

Psi latriletes Foveofriletes Fossutriletes 

Scabrotiletes E;cnltrlletes Verrutrifetes 

Gemmatrlletes Bacutriletes Clavatriletes 

RetltrUetes Rugutrlletes Striatrlletes 
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fig: 4 �tes mJl1icomposituS 
nov. fsp. 

Fig: 5 Tetradltes tetractymos 
, nov. fso. 

Fia:6 Dyodites odelphos 

Fig: 7 Trichotomocolpites nomialis 

Fig:9 lnaperturites clausus 

Fig: 8 Saccites formalis 

Plancha IV 

I.OOOll



•· .. ,.,,. --· · . .. ......... - . ..  , · ·-···-··-·-· -· -

Fig: 10 Monoporítes unipertusus 

Fig: 12 Syncolpites norma11s 

fig: 11 

Fig: 15 Dicolpites simplex 

Fig:12 Syncolpites normolis 

-
r Monocolpitei longicolpatus 

Flg 13 Syncolporites triongulatus 

Fig: 14 Diporites omplissimus 
1.000x 
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l Fig: 16 Dtcolporltes formosus

Fig: 17 Psilotriporites inornatus 

Rg: 19 Gemmatríporites distinctus 

Fig: 18 Scabratriporites 
osper 

PLANCHA 

1.000x 
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Fig: 20 Echítriporites argutus 

Fig: 21 Retitriporites formolis 
Fig:23 Scobrafricolpites asperatus 

Fig: 22 Psilotricolpites incomptus 

1.000x 
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Fig: 24 Echitricolpites giganteus 

Fig: 25 Bocutricolpites magnus (500) 

Plancha Vl 

(�00) 

, 
. 

> 
.. 

I.OOOx
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FTg: 26 Retitricolpites ornotu s 

Fig:27 Striotrícolpites virgulotus 

Fig: 28 Psilotricolporttes inornatus 

1.000 X 
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Fig: 2 9 Scabratricolpor\tes impolitus 

Fig: 30 Echitricolporites spinosus 

Fig: 31 Retitricolporites normalis 

Plancha X 

Fig: 31 Retitricolporítes 
normolis.-

Figi 32 Striatricolporites formolis. 

Fig: 33 Stephonoporites fomicatus Fig: 34 Stephonocolpites communis 

I.OOOx



Fig:35 Periporites solendens 

-Fig: 36 Pericolpites curiosus

Fig:36 Pericolpites curiosus 
1.000.x 
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Fig: 38 Fenestrites spinosus 

Fig: 37 PericolpQrites communis 

Fig139 Heterocolpites incomptus 

I.OOOx
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