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Appendix for:

AN ILLUSTRATED KEY FOR THE IDENTIFICATION OF POLLEN FROM PANTEPUI AND THE GRAN SABANA (EASTERN VENEZUELAN GUAYANA)

Palynology volume 27, 2003, p. 99-134.
ValentÍ Rull

Univ. Autònoma de Barcelona. Dep. Biologia Animal, Vegetal I Ecologia. Unit.  Botànica (Paleopalinologia). 08193 Bellaterra, Barcelona (Spain). valenti.rull@uab.es
The references given for each species include varied pollen-morphological information (keys, descriptions, pictures, etc.) about the genus and/or the species considered. Among the sources for this information, the bibliographical indices of Thanikaimoni (1972, 1973, 1976, 1980, 1986), Tissot (1990), and Tissot and Van der Ham (1994), have been utilised. In the key and the descriptions, P means polar axis, and E refers to the equatorial diameter. The descriptions are ordered alphabetically by families.

SYNOPTIC pollen Descriptions
Alismataceae

Sagittaria sp (plate 8: 263-266)
- Herbarium information:VEN 86913. Det. Steyermark. Leg. J. Velásquez, feb. (1970, nº 1058. Loc. Edo. Guárico, Lag. El Burro, Sta Rita.

- Acetolysis: MARAVEN s/n (1991).

- Description: Monads. Spheroidal, apolar. Pantoporate (5 or more pores), pores circular/elliptical, inconspicuous, difficult to observe (grains sometimes appearing as inaperturate). Exine thin (1-2 um), intectate, microechinate (spines < 1 um); sexine and nexine difficult to distinguish. Grain size (excluding spines): 27-33 x 24-32 um.
- References: Wodehouse (1936), Bogin (1955), Ikuse (1956), Huang (1970), Heuser (1971), Argue (1972, 1974, 1976), Hesse (1980, 1981), Melhem and De Abreu (1981), Payne (1981), Punt and Reumer (1981), Caccavari (1983), Rogers (1983), Zavada (1983). Andrew (1984), Majeed Kak (1984), Chanda et al. (1988), Mondal (1989), Moore et al. (1991), Roubik and Moreno (1991), Colinvaux et al. (1999), 
Apocynaceae

Mandevilla benthamii (A. DC.) K. Schum. (plate 2: 37-40)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87. Loc. Guaiquinima, Edo. Bolívar, localidad A, cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, 1400 m s.n.m.

- Acetolysis: IVIC 154-9 (24-03-88).
- Description: Monads. Isopolar, oblate-spheroidal to suboblate, radially symetrical, amb circular. Triporate, pores elliptical, large (8 x 5 um), with annulus. Exine thin (ca. 1 um), microrugulate, sexine and nexine difficult to distinguish. Equatorial diameter: ca. 80 um.

- References: Marques and Melhem (1966), González-Qintero (1969), Nowicke (1970), Salgado-Labouiriau (1973), Carreira (1976), Pire (1987, 1989), Roubik and Moreno (1991), Tissot et al. (1991), Pire et al. (1992).

Aquifoliaceae

Ilex retusa Kl. ex Reiss. (plate 4: 149-153)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87. Loc. Guaiquinima, Edo. Bolívar, localidad A, cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, 1400 m s.n.m.

- Acetolysis: IVIC 154-9 (26-03-88).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb circular. Tricolporate, colpi fusiform, wide, psilate; ora thin (ca. 8 x <1 um), lalongate. Exine thick (ca. 4 um), tectate, clavate, clavae conspicuous (ca. 1.5 um long, 1 um wide). Grain diameter (excluding clavae): 20-22 um.

- References: Woodehouse (1935), Erdtman (1952), Ikuse (1956), Hyde and Adams (1958), Guinet (1962), Wang (1962), Cefalu and Smiraglia (1963), Copeland (1963), Palacios-Chávez (1968), Lobreau (1969), Bonnefille (1971a), Huang (1972), McAndrews et al. (1973), Salgado-Labouriau (1973), Hodges (1974), Adams and Morton (1976), Markgraf and D’Antoni (1978), Lee (1979), Punt and Schmitz (1981), Rasoarimalala et al. (1982), Lieux (1984), Gupta et al. (1985), Roure (1985), Belmonte et al. (1986), Lecuona et al. (1987), Traverse (1988), Barth (1989), Faegri et al. (1989), Arreguin-Sanchez et al. (1990), Harley and Ferguson (1990), Lozano-García and Martínez-Hernández (1990), Moore et al. (1991), Barth and Costa (1993), Colinvaux et al. (1999)

Bignoniaceae

Digomphia densicoma (Mart. ex DC.) Pilger (plate 4: 104-107)

- Herbarium information: VEN 37361. Det. N. Y. Sandwith. Leg. Bassett Maguire, R. S. Conan and J. J. Wurdack, nº 29562, 20 Nov. (1950. Loc. Cerro Duida, Río Cunucunuma, Amazonas, near Culebra creek, north escarpment above Culebra, elev. 1400 m.

- Acetolysis: IVIC 146-1 (15-01-87).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb (circular. Tricolporate, colpi long, wide, elliptic, with ( rounded ends; ora lalongate. Exine thin (1-2 um), tectate, psilate, columellae visible through the tectum; sexine and nexine approximately of the same thickness. Grain diameter: 40-45 um.

- References: Urban (1916), Gomes (1955), Gentry and Spencer (1979), Gentry (1980).

Bromeliaceae

Brocchinia hechtioides Mez (plate 1: 18-19)
- Herbarium information: VEN 172257. Det. Steyermark. Leg. J. A. Steyermark, 1982 (3 dic) nº 127612. Loc. Edo. Bolívar. 50 km. N S. Elena de Uairén, 1200m.

- Acetolysis: MARAVEN s/n (1991).

- Description: Monads. Heteropolar, oblate, bilateral symetry. Monocolpate, colpus as long as the equatorial diameter. Exine ca. 2 um thick, tectate, perforate; sexine and nexine approximately of the same thickness. Grain size: ca. 38 x 20 um.

- References: Harms (1930), Mez (1934-35), Ehler and Schill (1973), Erdtman and Praglowski (1974), Salgado-Labouriau and Villar (1992).

Brocchinia tatei L. B. Smith (plate 1: 13-16)
- Herbarium information: VEN 49327. Det. Smith 1961. Leg. J. A. Steyermark, 22 agosto 1961. Loc. Edo. Bolívar. Rio Chicarán, 8 km. SO de El Dorado, 700 m.

- Acetolysis: MARAVEN s/n (1991).

- Description: Monads. Heteropolar, oblate, bilateral symetry, amb elliptic. Monocolpate, colpus as long as the equatorial diameter. Exine very thin (< 1 um), semitectate, reticulate, heterobrochate (reticulum larger in the center). Sexine and nexine difficult to distinguish. Grain size: 22-27 x 14-21 um.

- References: Ehler Harms (1930), Mez (1934-35), and Schill (1973), Erdtman and Praglowski (1974), Salgado-Labouriau and Villar (1992).
Navia sp (plate 1: 10-12)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87, nº 12240. Loc. Guaiquinima, Edo. Bolívar, localidad A, cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, 1400 m s.n.m.

- Acetolysis: IVIC 153-8 (07-02-88).

- Description: Monads. Heteropolar, peroblate, bilateral symetry, amb elliptic. Monocolpate, colpus almost as long as the equatorial diameter. Exine ca. 1.5 um, tectate, perforate; sexine and nexine aproximately of the same thickness. Grain size: ca. 40 x 18 um.

- References: Harms (1930), Mez (1934-35), Ehler and Schill (1973), Erdtman and Praglowski (1974).

Burmanniaceae

Burmannia bicolor Mart. (plate 1: 3-6)
- Herbarium information: VEN s/n. Det. O. Huber, Dic 1987. Leg. O. Huber, Dic 1987, nº 12421. Loc. Edo. Bolívar, macizo del Guaiquinima, localidad S (5º 42’ – 63º 36’ W), sector meridional, cerca del Río Carapo, antes del salto Szczerbanari, vegetación de arbustal y bosque bajo dominado por Terminalia y Platycarpum, elev. 900 m.

- Acetolysis: IVIC 151-6 (20-01-88).

- Description: Monads. Ovoid, compressed around the pore. Monoporate, pore elliptic (ca. 4 x 2 um), protruding. Exine very thin (< 1um), psilate, sexine and nexine difficult to distinguish. Grain diameter: 17-19 um.

- References: Erdtman (1952), Ikuse (1956), Guinet (1965b), Sharma (1968), Thanikaimoni (1970), Wood (1983), Zavada (1983), Straka and Friederich (1984b).

Chrysobalanaceae

Licania lasseri Maguire (plate 4: 143-146)

- Herbarium information: VEN 74396. Det. G. T. Prance, 1966. Leg. S. S. Tillet and C. L. Tillet nº 44912, 22 julio 1960. Loc. British Guiana, upper Mazaruni river basin. Obs. Locally frequent on edge of forest, savannah near, elev. 747 m.

- Acetolysis: IVIC 146-1 (15-01-87).
- Description: Monads. Isopolar, suboblate, radially symetrical, amb triangular/rounded, angulaperturate. Tricolporate, colpi long, narrow, with margines (costae), ora large (9 x 6 um), elliptic, lalongate, slightly constricted in the middle. Exine thin (ca. 1 um), tectate, psilate, sexine and nexine approximately of the same thickness. Grain size: ca. 13 x 16 um.

- References: Erdtman (1952), Gomes (1966), Melhem and De Paula (1966), Salgado-Labouriau (1973), Melhem and Bissa (1984), Patel et al. (1985), Skvarla et al. (1988), Roubik and Moreno (1991), Herrera and Urrego (1996), Colinvaux et al. (1999).

Clethraceae

Clethra guianensis Klotzsch ex. Meisn. (plate 4: 132-137)

- Herbarium information: VEN 65455. Det. H. Sleumer, 65. Leg. J. A. Steyermark and J. J. Wurdack, feb 7, 1955, Loc. Edo. Bolívar, Chimantá massif, central section, 1940 m. Obs. Thickets bordering savanna below upper falls of Río Tirica.

- Acetolysis: IVIC 148-3 (26-03-87).
- Description: Monads. Isopolar, prolate-spheroidal, radially symetrical, amb triangular, angulaperturate. Tricolporate, colpi long, narrow, ora lalongate (ca. 5 x 2 um), constricted in the middle (sometimes difficult to observe), fastigium probably present. Exine 1-1.5 um thick, tectate, psilate, sexine and nexine of the same thickness. Grain size: 16-18 x 16-17 um.

- References: Mohl (1834), Edgeworth (1877), Armbruster and Oenicke (1929), Armbruster and Jacobs (1934-35), Smith and Standley (1942), Nakamura (1943), Erdtman (1952), Ikuse (1956), Van der Hammmen (1956), Hu (1960), Palacios-Chávez (1968), Ganapathy (1970), Sleumer (1971), Pérez (1977), Adams and Morton (1979), Kedves (1979), Lee (1979), Alvarado and Ludlow (1982), Lieux and Godfrey (1982), Ali (1988), Iwnami et al. (1988), Lozano-García and Martínez-Hernández (1991).

Combretaceae

Terminalia quintalata Maguire (plate 8: 253-254)

- Herbarium information: VEN 120688. Det. Stace, 1978. Leg. J. A. Steyrmark, G. C. K. and E. Dunsterville, 22-24 Enero 1977, nº 113430. Loc. Edo. Bolívar, cumbre Cerro Guaiquinima, Salto Szczerbanari y alrededores del Río Szc (Río Carapa), parte central del cerro, altura 750 m. Obs. Árbol 8m.

- Acetolysis: IVIC 147-2 (09-03-87).
- Description: Monads. Isopolar, prolate-spheroidal, radially symetrical, amb hexalobate. Heterocolpate (three colpori alternating with three pseudocolpi, resembling hexaperturate), colpi long anastomosing at the poles (syncolporate), ora elliptic (6 x 4 um), lalongate. Exine 2-2.5 um thick, tectate, scabrate, sexine and nexine approximately of the same thickness. Grain size: 22-24 x 20-21 um.

- References: Mohl (1835), Erdtman (1952), Deodikar and Thakar (1955), Barth and Silva (1965), Chaubal and Deodikar (1965), Kubitzhi (1965), Melhem and De Paula (1966), Huang (1967), Bonnefille (1971b), Salgado-Labouriau (1973), Mandal and Chanda (1981), Straka and Friederich (1984a), Agashe et al. (1985), Chaubal and Kotmire (1985), Gupta et al. (1985), Salard-Cheboldaeff (1985, 1986), Banik et al. (1986), Manna et al. (1988), Barth (1989), Tilak (1989), Chauhan and Bera (1990), Nayar (1990), Palacios-Chávez et al. (1991), Roubik and Moreno (1991), Colinvaux et al. (1999).

Terminalia sp (plate 7: 243-248)

- Herbarium information: VEN s/n. Det. O. Huber, Dic 1987. Leg. O. Huber, Dic 1987, nº 12380, Loc. Guaiquinima-tepui, Edo. Bolívar, sector meridional, cerca del Río Carapo, aprox. 900 m s.n.m. Acetolysis: IVIC 150-5 (11-12-87).

- Description: Monads. Isopolar, prolate-spheroidal to subprolate, radially symetrical, amb hexalobate. Heterocolpate (three colpori alternating with three pseudocolpi, resembling hexaperturate), colpi long, marginate (costae?), anastomosing at the poles (syncolporate), ora ca. 7 x 3 um, lalongate, constricted in the middle. Exine 1-1.5 um thick, tectate, psilate (columellae visible through the tectum), sexine and nexine approximately of the same thickness. Grain size: 20-21 x  17-18 um.

- References: Mohl (1835), Erdtman (1952), Deodikar and Thakar (1955), Barth and Silva (1965), Chaubal and Deodikar (1965), Kubitzhi (1965), Melhem and De Paula (1966), Huang (1967), Bonnefille (1971b), Salgado-Labouriau (1973), Mandal and Chanda (1981), Straka and Friederich (1984a), Agashe et al. (1985), Chaubal and Kotmire (1985), Gupta et al. (1985), Salard-Cheboldaeff (1985, 1986), Banik et al. (1986), Manna et al. (1988), Barth (1989), Tilak (1989), Chauhan and Bera (1990), Nayar (1990), Palacios-Chávez et al. (1991), Roubik and Moreno (1991), Colinvaux et al. (1999).

Compositae

Calea lucidivenia Gleason and S. F. Blake (plate 5: 165-167)

- Herbarium information: VEN s/n. Det. O. Huber. Leg. O. Huber, feb-mar 1988. Loc. Edo. Bolívar, Auyán-tepui, localidad 2 (5º 54’ – 62º 37’ W), sector central, en la cabecera del Río Churún, cerca de la cornisa SW, vegetación arbustiva con estrato herbáceo de gramíneas y ciperáceas y bosques de galería de Bonnetia, elev. (1980 m.

- Acetolysis: IVIC 155-10 (05-08-88).


- Pollen description: Monads. Isopolar, suboblate, radially symetrical, amb circular. Tricolporate, colpi short, fusiform, ora lalongate, fusiform; colpi and ora almost identical in both shape and size (9-10 x 3-4 um). Exine very thick (ca. 8 um), tectate, echinate, spines sharp, triangular (ca. 3 um long and 3 um wide at the base). Grain size (excluding spines): ca. 18 x 23 um.

- References: Felippe and Salgado-Labouriau (1964), Skvarla and Larson (1965), Skvarla and Turner (1966), Salgado-Labouriau (1973), Villanueva (1984), Palacios-Chávez et al. (1991).

Stenopadus sp (plate 5: 156-159)

- Herbarium information: VEN s/n. Det. O. Huber, 30-01-88. Leg. O. Huber, 30-01-88. Loc. Acopán-tepui, localidad XIII, borde NE, sobre una altiplanicie inclinada hacia el NE, herbazales sobre turberas, bosques ribereños y vegetación pionera sobre rocas, elev. (1950 m.

- Acetolysis: IVIC 155-10 (05-08-88).

- Description: Monads. Isopolar, prolate, radially symetrical. Tricolporate, colpi fusiform, almost as long as the long axis, ora fusiform (12 x 3 um), lalongate. Exine ca. 2 um thick (thicker at the poles), tectate, scabrate/microechinate (scabrae/spines widely spread and difficult to differentiate, appearing as darker dots in the grain surface), sexine thicker than nexine, with two layers of columellae visible through the tectum. Grain size: ca. 46 x 32 um.

- References: Carlquist (1957), Maguire et al. (1967), Marticorena and Parra (1975).

Stomatochaeta colveei Steyerm. (plate 5: 168-170)

- Herbarium information: VEN s/n. Det. O. Huber, Dic 1987. Leg. O. Huber, Dic 1987, nº 12405. Loc. Guaiquinima-tepui, Edo. Bolívar, sector meridional, cerca del Río Carapo, aprox. 900 m s.n.m.

- Acetolysis: IVIC 151-6 (20-01-88).

- Description: Monads. Isolpoar, prolate, radially symetrical. Tricolporate, colpi long, elliptic, with rounded ends, constricted in the equatorial region, ora fusiform (ca. 30 x 5 um), lalongate. Exine very thick (ca. 5 um), slightly thicker at the poles, tectate, scabrate/microechinate (scabrae/spines widely spread and difficult to differentiate, appearing as darker dots in the grain surface), sexine thicker than nexine, with two layers of columellae visible through the tectum. Grain size: 78-84 x 52-57 um.

- References: Carlquist (1957), Maguire et al. (1967).

Dichapetalaceae

Tapura guianensis Aubl. (plate 6: 182-189)

- Herbarium information: VEN 100543. Det. G. T. Prance 1972. Leg. N. T. Silva, Dec. 26, 1965. Loc. Bosque tierra firme, 200-250 m, Brasil.

- Acetolysis: MARAVEN s/n (1991).

- Description: Monads, isopolar, spheroidal, radially symetrical, amb triangular, angulaperturate. Tricolporate, colpi long and narrow, ora large (ca. 10 x 5 um), constricted in the middle, lalongate. Exine thin (ca. 1 um), tectate, perforate, sexine and nexine approximately of the same thickness. Grain diameter: 16-18 um.

- References: Erdtman (1952), Hallé and Reine (1967), Lobreau (1969), Bonnefille and Riollet (1980), Punt (1975, 1976, 1987a).

Elaeocarpaceae

Sloanea steyermarkii C. L. Smith (plate 4: 124-126)

- Herbarium information: VEN 179973. Det. Steyermark, 1983. Leg. M. E. Moore Jr., J. D. Ambrose, R. E. Dietz IV, D. H. Pfister nº 9739, 14-19 Agost. (1970. Loc. Edo. Bolivar, Ptari-tepui, slopes and rocks, elev. 1600-2000 m.

- Acetolysis: IVIC 146-1 (15-01-87).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb triangular/lobate. Tricolporate, colpi long and narrow, ora indistinct. Exine thin (ca. 1 um), tectate, psilate, sexine and nexine difficult to differentiate. Grain diameter: 14-15 um.

- References: Mohl (1934), Straka and Simon (1967), Sharma (1969a), Huang (1972), Barth and Barboza (1973), Roubik and Moreno (1991), Herrera and Urrego (1996).

Erythroxylaceae

Erythroxylum orinocense H. B. K. (plate 6: 195-200)

- Herbarium information: VEN 133961. Det. T. Plowman, 1979. Leg. Gerrit Davidse and Otto Huber, 15 april 1978, nº 15077. Loc. TFA – Dpto. Atures. 14-15 km NE of P. Ayacucho along road to El Burro, elev. 85 m. Obs. Tree island in Trachypogon-Byrsonima savanna.

- Acetolysis: IVIC 147-2 (09-03-87).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb circular/triangular, angulaperturate. Tricolporate, colpi long, ( wide, psilate, slightly marginate (costate?), ora large (>20 x 10 um), lalongate, with indistinct ends (zonorate or nearly so). Exine ca. 2 um thick, semitectae, perforate/reticulate, sexine and nexine approximately of the same thickness. Grain diameter: ca. 32 um.

- References: Mohl (1834, 1835), Erdtman (1952), Ikuse (1956), Campos (1962), Oltmann (1968, 1971, 1975), Huang (1968b, 1972), Salgado-Labouriau (1973), Barth and Barboza (1976), Markgraf and D’Antoni (1978), Graham and Barker (1981), Payne (1981), Lobreau-Callen et al. (1984), Salard-Cheboldaeff (1985), Yunus (1986), Gibbs and Ferguson (1987), Barth and Melhem (1988), Yunus and Nair (1989), Lozano-García and Martínez-Hernández (1990), Palacios-Chávez et al. (1991), Roubik and Moreno (1991), Tissot et al. (1994), Herrera and Urrego (1996), Colinvaux et al. (1999).

Euphorbiaceae

Chaetocarpus schomburgkianus (Kuntze) Pax and K. Hoffm. (plate 3: 100-103)

- Herbarium information: VEN 171901. Det. Steyermark, 1985. Leg. B. Maguire and J. J. Wurdack, 23 Dic 1952. Loc. Edo. Bolívar, savannas vicinity Mission Sta. Teresita de Kavanayén, alt. 1300 m.

- Acetolysis: IVIC 149-4 (01-04-87).

- Description: Monads. Isopolar, prolate, radially symetrical, amb triangular/circular, angulaperturate. Tricolporate, colpi long and narrow with (sharp ends, and conspicuous magines (costate?), ora large (ca. 7 um) but indistinct (borders diffuse). Exine 1.5-2 um, tectate, psilate (columellae visible throuhg the tectum), sexine and nexine approximately of the same thickness. Grain size: 41 x 22 um.

- References: Erdtman (1952), Punt (1962), Van campo et al. (1964).

Pera schomburgkiana (Benth.) Müll. Arg. (plate 9: 289-293)

- Herbarium information: VEN 106365. Det. Steyermark. Leg. J. A. Steyermark, 18 julio 1972. Loc. Edo. Bolívar. Canaima, entre hotel y S. Hacha, 400 m.

- Acetolysis: MARAVEN s/n (1991).

- Description: Monads. Slightly heteropolar, spheroidal, radially symetrical. Tri- or tetracolporate, sometimes loxocolporate, colpi long and narrow, ora elliptic (ca. 5 x 2 um), lalongate. Exine 1-1.5 um thick, tectate, perforate, sexine and nexine approximately of the same thickness. Grain diameter: 22-24 um.

- References: Punt (1962), Webster and Burch (1968), Colinvaux et al. (1999).

Phyllanthus vacciniifolius (M. Arg.) M. Arg. (plate 9: 279-282)

- Herbarium information: VEN 89975. Det. J. A. Steyermark, 1972. Leg. J. A. Steyermark, Lyman and Ruth Smith, G. C. K. and E. Dunsterville, 19-22 Feb 1972, nº 105491. Loc. Edo. Bolívar, carretera de El Dorado hacia Sta. Elena de Uairén, al S de El Dorado, 1200-1400 m.

- Acetolysis: IVIC 148-3 (26-03-87).

- Description:Monads. Isopolar, prolate-spheroidal, radially symetric. Tricolpodiporate, colpi indistinct only visible by changes in the sculpture pattern, diploporate, ora near the colpi ends, circular (1.5-2 um diameter), often difficult to see. Exine ca. 2 um thick, tectate, rugulate (striate along the colpi), sexine slightly thicker than nexine. Grain size: ca. 24 x 22 um.

- References: Armbruster and Jacobs (1934-35), Selling (1947), Erdtman (1952), Ikuse (1956), Webster (1956, 1957, 1958), Punt (1962), Mukherjee (and Padhye (1964), Köhler (1965), Jain and Nanda (1966), Webster (1966, 1967), Punt (1967), Khan (1968), Webster and Burch (1968), Webster (1970a, b). Bancilhon (1971), Bonnefeille (1971b), Webster and Airy Shaw (1971), Punt (1972), Rupert and Webster (1972), Praglowski and Punt (1973), Punt and Rentrop (1973), Raj and Suryakanta (1973), Medus (1974), Sowunmi (1974), Van Campo (1976), Verbeek-Reubers (1976), Bor (1979), Lozano-García (1979), Bonnefille and Riollet (1980), Brunel (1980), Punt (1980a), Anand et al. (1982), Brunel and Roux (1981a, b, c, 1985), Meewis and Punt (1983), Haicour (1984), Webster (1984), Nandi et al. (1985), Gupta and Sharma (1986), Punt (1986a, b, 1987b), Saad and El-Ghazaly (1986), Lobreau-Callen et al. (1988), Nayar (1990), Punt (1990), Carreira et al (1991), Lobreau-Callen (1991), Palacios-Chávez et al. (1991), Roubik and Moreno (1991), Gruas-Cavagnetto and Köhler (1992), El Ghazaly (1993), Lobreau-Callen and Suárez-Cerverea (1993, 1994), Levin and Simpson (1994), Nowicke (1994), Punt et al. (1994), Vezey and Skvarla (1994), Herrera and Urrego (1996), Colinvaux et al. (1999).

Flaccourtiaceae

Euceraea nitida Mart. (plate 6: 171-175)

- Herbarium informaton: VEN s/n. Det. O. Huber, Dic 1987. Leg. O. Huber, Dic 1987, nº 12379. Loc. Guaiquinima-tepui, Edo. Bolívar, sector meridional, cerca del Río Carapo, aprox. 900 m s.n.m. 

- Acetolysis: IVIC 150-5 (11-12-87).

Description:L Monads. Isopolar, subprolate to prolate, radially symetric. Tricolporate, colpi long with conspicuous margines, ora thin (ca. 6 x 1 um), straigth, lalongate. Exine ca. 2 um thick, semitectate, reticulate, heterobrochate (reticulum coarser in the poles), sexine and nexine approximately of the same thickness. Grain size: 19-22 x 14-16 um.

- References: Erdtman (1952), Keating (1973).

Gentianaceae

Macrocarpaea tepuiensis (Gleason) Steyermark (plate 10: 308)

- Herbarium information: VEN 127255. Det. Steyermark. Leg. J. A. Steyermark, P. Berry, G. C. K. and E. Dunsterville nº 117312-B, 25 mayo 1978. Loc. Cumbre del cerro Guaiquinima, sector NE, cerca del borde, alrededor cabeceras brazo NE Río Canapo, elev. 1490-1500 m.

- Acetolysis: IVIC 146-1 (15-01-87).

- Description: Tetrads, tetrahedral. Individual grains suboblate, radially symetrical, amb circular/trilobutale. Tricolporate, colpi and ora difficult to observe due to the sculpture. Exine very thick (5-10 um), tectate, reticulate (homobrochate) and gemmate, gemmae of variable size (4-6 long x 4-9 wide), sexine notably thicker than nexine. Tetrad diameter (excluding gemmae): 60-70 um, Grain size (excluding gemmae): ca. 32 x 40 um.

- References: Köhler (1905), Erdtman (1952), Nilsson (1968, 1970a, b), Robyns and Nilsson (1970), Weaver (1974), Elias and Robyns (1975), Lobreau-Callen (1977), Crepet and Daghlian (1980), Maguire (1981), Vezey and Skvarla (1994).

Guttiferae

Caraipa tereticaulis Tul. (plate 4: 138-142)

- Herbarium information: VEN 92571. Det. K. Kubitzki, 1972. Leg. J. A. Steyermark, G. Bunting, 5-7 Mayo 1970, nº 103152. Loc. T. F. Amazonas. Cerro Yapacana, cumbre, 825-1000 m. 

- Acetolysis: MARAVEN s/n (1991).
- Description: Monads. Isopolar, prolate-spheroidal to subprolate, radially symetrical, amb triangular/rounded, angulaperturate. Tricolporate, colpi long, fusiform, almost reaching the poles, ora elliptic/rectangular (7 x 5 um), slightly constricted in the middle, fastigium present. Exine ca. 1.5 um thick, tectate, psilate (columellae visible through the tectum), sexine and nexine approximately of the same thickness. Grain size 31 x 27 um.

- References: Mohl (1834), Erdtman (1952), Vasconcellos et al. (1972), Clarke (1976b), Kubitzki (1978), Seetharam, (1985), Wawra (1986).

Clusia melchiorii Gleason (plate 6: 176-181)

- Herbaium information: VEN 75872. Det. Maguire 1969. Leg. T. Koyama and G. Agostini, march 4, nº 967. Loc. Uaipan-tepui, 1930 m.

- Acetolysis: MARAVEN s/n (1991).

- Description: Monads. Isopolar, prolate, radially symetrical, amb circular/trilobate. Tricolporate, colpi long and narrow, marginate, with sharp ends, ora fusiform (10 x 3 um), lolongate, sometimes indistinct. Exine ca. 1.5 um thick, semitectate, reticulate/perforate, sexine and nexine approximately of the same thickness. Grain size: 26-29 x 19-21 um.

- References: Mohl (1934), Thury (1850), Maguire et al.  (1961), Barth (1963), Maguire (1970a, 1978a, b, 1979), Vasconcellos et al. (1972), Carreira (1976), Clarke (1976), Seetharam (1985), Palacios-Chávez et al. (1991),  Roubik and Moreno (1991), Rodrigues et al. (1993), Colinvaux et al. (1999).

Mahurea exstipulata Benth. (plate 4: 118-123)

- Herbarium information: VEN 228324. Det. J. A. Steyermark and B. Holst 1985. Leg. B. Holst, J. A. Steyermark and B. Manara, 3 abril 1985, nº 2127. Loc. Edo. Bolívar. 136-140 km S El Dorado, hacia S. Elena, 1400-1500 m. Bosque mont.

- Acetolysis: MARAVEN s/n (1991).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb circular. Tricolporate, colpi long, narrow, marginate, ora thin, narrow (<1 um wide), lalongate. Exine thick (<2 um), tectate, psilate, sexine slightly thicker than nexine. Grain diameter: 19-21 um.

- References: Erdtman (1952), Vasconcellos et al. (1972), Clarke (1976), Seetharan (1985), Wawra (1986), Herrera and Urrego (1996).

Symphonia globulifera L. f. (plate 8: 259-262)

- Herbarium information: VEN 208252. Det. J. A. Steyermark, 86. Leg. O. Huber nº 9754, 14 nov 84. Loc. Edo. Bolívar, Dto. Piar. Sabana y b. De galería entre Wonkén viejo y el rio Aranac, S del Acopán, 900 m s. n. m.

- Acetolysis: MARAVEN s/n (1991).
- Description: Monads. Isopolar, suboblate, radially symetrical, amb circular (tetraporate), pentagonal (pentaporate) or hexagonal (hexaporate), angulaperturate. Tetrazonoporate, pentazonoporate or hexazonoporate, pores large (8-10 x 5-6 um), elliptic with diffuse outline (pore canal irregular). Exine very thick (6-10 um), tectate, psilate, intraverrucate, nexine notably thicker than sexine. Grain size: ca. 56 x 64 um.

- References: Erdtman (1952), Germeraad et al. (1968), Vasconcellos et al. (1972), Sowunmi (1974), Salard-Cheboldaeff (1975), Clarke (1976), Sowunmi (1979), Presting et al. (1983), Seetharam (1985), Roubik and Moreno (1991), Herrera and Urrego (1996).

Leguminosae

Calliandra sp (plate 10: 309-310)

- Herbarium information: VEN s/n. Det. O. Huber, Dic 1987. Leg. O. Huber, Dic 1987, nº 12403. Loc. Edo. Bolívar, macizo del Guaiquinima, localidad S (5º 42’ – 63º 36’ W), sector meridional, cerca del Río Carapo, antes del salto Szczerbanari, vegetación de arbustal y bosque bajo dominado por Terminalia y Platycarpum, elev. 900 m.

- Acetolysis: IVIC 150-5 (11-12-87).

- Description: Bottle-shaped polyads, constituted by 8 grains of different size and shap, 6 peripherical and two central. Individual grains porate, pores (ca. 4 um diameter) with annulus, situated in the contact areas between them, around the center of the polyad. Exine 2-4 um thick, tectate, scabrate/rugulate, sexine and nexine approximately of the same thickness. Size (polyad): 140-150 x 60-70 um.

- References: Edgeworth (1877), Erdtman (1954), Van Campo and Guinet (1961), Vishnu and Sharma (1962), Guinet (1965a, 1969), Barros (1966), Barth and Yoneshigue (1966), Guinet and Barth (1967), Martin and Drew (1969), Sorsa (1969), Heusser (1971), Huang (1972), Rao and Ong (1972), Cheng (1973), Guinet and Le Thomas (1973), Salgado-Labouriau (1973), Rao and Tian (1974), Markgraf and D’Antoni (1978), Guinet (1981a, b), Renvoize (1981), Thulin et al. (1981), Lewis et al. (1983), Niezgoda et al. (1983), Hernández (1986), Gibbs and Ferguson (1987), Hernández and Sousa (1988), Guinet and Ferguson (1989); Guinet and Hernández (1989), Muller et al. (1989), Bässler (1990), Guinet (1990), Van der Ham (1992). 

Loganiaceae

Bonyunia minor N. E. Br. (plate 4: 127-131)

- Herbarium information: VEN 43799. Det. A. J. M. Leeuwenberg, 1966. Leg. Maguire,  March 24, 1952, nº 33591. Loc. Ilú-tepui, Gran Sabana, Venezuela. Obs. Frequent in open savanna between Enemaric and san Rafael, 900 m.

- Acetolysis: IVIC 147-2 (09-03-87).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb circular/triangular, angulaperturate. Tricolporate, colpi long, fusiform, ora elliptic (ca. 6 x 3 um), lalongate. Exine ca. 2 um thick, tectate, psilate or with a tenuous reticulum (except in the colpi whic are psilate). Sexine and nexine approximately of the same thickness. Grain size: 18-22 x  17-21 um.

- References: Punt and Leenhouts (1967), Punt (1980b).

Loranthaceae

Phthirusa adunca (Meyer) Maguire (plate 2: 56-59)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87. Loc. Guaiquinima, Edo. Bolívar, localidad A, cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, 1400 m s.n.m.

- Acetolysis: IVIC 152-7 (11-02-88).

- Description: Monads. Isopolar, oblate, radially symetrical, amb triangular, angulaperturate. Tricolporate, syncolporate (colpi anastomosed at the poles), ora indistinct, probably lalongate and constricted in the middle. Exine ca. 2 um thick, tectate, psilate or finely scabrate, nexine slightly thicker than nexine. Grain size: ca. 20 x 33 um. References (genus): Erdtman (1952), Herrera and Urrego (1996).

- References: Engler (1935), Erdtman (1952), Rizzini (1961), Van Campo (1966), Carreira (1976), Feuer and Kuijt (1985), Roubik and Moreno (1991).

Malpighiaceae

Blepharandra fimbriata MacBryde (plate 3: 90-94)

- Herbarium information: VEN s/n. Det. O. Huber, Dic 1987. Leg. O. Huber, Dic 1987, nº 12421. Loc. Edo. Bolívar, macizo del Guaiquinima, localidad S (5º 42’ – 63º 36’ W), sector meridional, cerca del Río Carapo, antes del salto Szczerbanari, vegetación de arbustal y bosque bajo dominado por Terminalia y Platycarpum, elev. 900 m.

- Acetolysis: IVIC 150-5 (11-12-87).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb triangular, angulaperturate. Tricolporate, colpi short (about the half of the polar axis), marginate, ora elliptic (ca. 4 x 2 um), lalongate, fastigium present. Exine ca. 1.5 um thick, tectate, psilate (columellae visible through the tectum), nexine thicker than sexine. Grain size: ca. 14 x 13 um.

- References: Anderson (1981), Lobreau-Callen (1989), Colinvaux et al. (1999).

Melastomataceae

Microlicia benthamiana Triana ex. Cogn. (plate 7: 229-234)

- Herbarium information: VEN 172766. Det. Steyermark. Leg. J. A. Steyermark, O. Huber y V. Carreño E., 7-9 Febr. (1983, nº 129013-A. Loc. Edo. Bolívar. Dto. Piar, Macizo Chimantá, sec. oriental Chimantá tepui, cabeceras afluente derecho superior del rio Tirica (‘Caño del grillo’). Obs. (2450 m, summit of escarpment overlooking rio Tirica.

- Acetolysis: IVIC 147-2 (09-03-87).

- Descirption: Monads. Isopolar, prolate-spheroidal, radially symetrical, amb hexalobate. Heterocolpate (three colpori alternating with three pseudocolpi, resembling hexaperturate), colpi marginate, anastomosing at the poles (syncolporate), ora elliptic, lalongate. Exine 1.5-2 um thick, tectate, perforate, sexine and nexine approximately of the same thickness. Grain diameter: 14-16 um.

- References: Not found.

Topobea ferruginea Gleason (plate 8: 249-252)

- Herbarium information: VEN 54315. Det. Wurdack, 1961. Leg. J. A. Steyermark and J. J. Wurdack, Feb 19, 1955, nº 939. Loc. Edo. Bolívar, Chimantá massif, central section. Obs. Forested zanjones bordering rocky escarpment north-northwest of summit camp, 1970 m.

- Acetolysis: IVIC 147-2 (09-03-87).

- Description: Monads. Slightly heteropolar, suboblate, radially symetrical. Heterocolpate (three colpori alternating with three pseudocolpi, resembling hexaperturate), colpi marginate, ora lalongate. Exine thick (2-3 um), semitectate, reticulate/rugulate, sexine thicker than nexine around the equator. Grain size: 20-25 x 24-29 um.

- References: Roubik and Moreno (1991).
Myristicaceae

Virola subsessilis (Bth.) Warb. (plate 1: 24-27)

- Herbarium information: VEN 200919. Det. W. A. Rodrigues, 1982. Leg. H. S. Irwin, R. M. Harley, G. L. Smith, 5 March 1971, nº 31562. Loc. Valley of the Rio das Oridas, sandy cerrado upper slopes of espigao Mestre, ca. 32 km of barreiras, elev. 600 m.

- Acetolysis: MARAVEN s/n (1991).

- Description: Monads. Heteropolar, triangular/rhomboid, suboblate, bilateral symetry. Monocolpate, colpi as long as the equatorial diameter, often curved (then longer). Exine ca. 1 um thick, semitectae, reticulate, homobrochate. Sexine and nexine difficult to distinguish. Grain size: 33-36 x 24-27 um.

- References: Woodehouse (1937), Veloso and Barth (1962), Walker (1976), Walker and Walker (1979), Makino (1987), Barth and Melhem (1988), Lozano-García and Martínez-Hernández (1988), Traverse (1988), Roubik and Moreno (1991), Vezey and Skvarla (1994), Herrera and Urrego (1996).

Myrsinaceae

Cybianthus ptariensis (Steyerm.) Pipoly (plate 4: 113-117)

- Herbarium information: VEN 125942. Det. John J. Pipoly, 1985. Leg. J. A. Steyermark and Wurdack, J. J., Feb. 12, 1955, nº 807. Loc. Edo. Bolívar, Chimantá Massif, Central Section. Obs. Open forest on laterite deposit above swamp, 2150-2200 m.

- Acetolysis: IVIC 147-2 (09-03-87).
- Description: Monads. Isopolar, prolate-spheroidal, radially symetrical, amb circular. Tricolporate, colpi long with rounded ends and thick margines (costae), ora linear or fusiform (ca. 5-7 um long), lalongate. Exine 1.5-2 um thick, tectate, psilate, sexine and nexine approximately of the same thickness. Grain size: ca. 17 x 15 um.

- References: Fonnegra and Melhem (1986), Pipoly (1987).

Grammadenia lineata Benth. (plate 4: 108-112)

- Herbarium information: VEN 172745. Det. Pipoly. Leg. J. A. Steyermark, O. Huber y V. Carreño, 2-5 Feb 1983, nº 128577. Loc. Edo. Bolívar, Macizo del Chimantá, pequeñas altiplanicies en la base septentrional de los farallones superiores del Amurí-tepui, sector W del Acopán-tepui, ( 1850 m. Obs. Along banks of stream E of campsite.

- Acetolysis: IVIC 147-2 (09-03-87).

- Description: Monads. Isopolar, prolate-spheroidal, radially symetrical, amb circular. Tricolporate, colpi long, linear, marginate (costae), ora ca. 5 x 2 um, constricted in the middle, lalongate. Exine thick (2-2.5 um), tectate, psilate, sexine slightly thicker than nexine. Grain size: ca. 17 x 15 um.

- References: Not found.

Myrsine guianensis (Aublet) O. Ktze. (plate 9: 267-271)

- Herbarium information: VEN s/n. Det. J. J. Pipoly. Leg. J. A. Steyermark, 12 Mayo 1964, nº 93748. Loc. Auyán-tepui, cumbre de la parte norte de la sección sur, a lo largo del río Churún, 1660 m.; Obs. Border of riverine forest.

- Acetolysis: IVIC 148-3 (26-03-87).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb circular, slightly lobate. Tetracolporate, colpi medium (polar area wide), ora indistinct (sometimes resembling tetracolpate). Exine ca. 1 um thick, tectate, granulate (granula disperse), sexine and nexine approximately of the same thickness. Grain diameter: ca. 22 um.

- References: Mohl (1834, 1835), Selling (1947), Erdtman (1952), Cranwell (1962), Nair (1965), Huang (1968a, 1972), Fonnegra and Melhem (1986), Gupta and Sharma (1986), Moar (1993), Colinvaux et al. (1999).

Ochnaceae

Adenanthe bicarpellata Mag., Steyerm. and Wurd. (plate 3: 95-99)

- Herbarium information: VEN 196639. Det. Steyermark, 1983. Leg. J. A. Steyermark, O. Huber y V. Carreño, nº 128639. Loc. Edo. Bolívar, Macizo del Chimantá, pequeñas altiplanicies en la base N de los farallones superiores del Amurí-tepui (sector W del Acopán-tepui), alt. (1950 m, dense tickets in dwarf forest along caño E of camp site.

- Acetolysis: IVIC 149-4 (01-04-87).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb circular/triangular. Tricolporate, colpi long with thick margines (costae), ora with diffuse borders, apparently lalongate and constricted in the middle. Exine thin (up to 1 um), tectate, psilate, sexine and nexine difficult to distinguish. Grain diameter: 19-21 um.

- References: Not found.

Sauvagesia angustifolia Ule (plate 3: 74-75)

- Herbarium information: VEN 117583. Det. Steyermark, 1977. Leg. J. A. Steyermark, G. C. K. and E. Dunsterville, nº 113166. Loc. Edo. Bolívar, cerro Guaiquinima, salto de Río Szczerbanari (Carapo), parte central del cerro, alt. 750 m, along shaded stream bank.

- Acetolysis: IVIC 149-4 (01-04-87).

- Description: Monads. Isopolar, subprolate to prolate, radially symetrical. Tricolporate, colpi long, slightly marginate, ora elliptic (3 x 1 um), lalongate. Exine ca. 1 um thick, tectate, psilate, sexine an nexine approximately of the same size. Grain size: 10-11 x 7-8 um.

- References: Erdtman (1952), Sastre (1968), Presting et al. (1983), Jung-Mendaçolli and Ribeiro da Luz (1985), Amaral (1991). 

Sauvagesia imthurniana (Oliver) Dwyer (plate 3: 76-80)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87. Loc. Guaiquinima, Edo. Bolívar, localidad A, cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, 1400 m s.n.m.

- Acetolysis: IVIC 154-9 (24-03-88).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb triangular, angulaperturate. Tricolporate, colpi long, marginate, ora elliptic (4 x 2 um), lalongate, fastigium present. Exine 1-1.5 um thick, tectate, psilate (columellae sometimes visible through the tectum), sexine and nexine approximately of the same thickness. Grain diameter: 13-14 um.

- References: Erdtman (1952), Sastre (1968), Presting et al. (1983), Jung-Mendaçolli and Ribeiro da Luz (1985), Amaral (1991).

Oxalydaceae

Biophytum cardonae (plate 2: 45-46)

- Herbarium information:VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87. Loc. Edo. Bolívar, macizo del Guaiquinima, localidad A (5º 46’ N – 63º 49’ W), cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, elev. 1400 m.

- Acetolysis: IVIC 154-9 (24-03-88).

- Desdcription: Monads. Isopolar, prolate, radially symetrical. Tricolpate, colpi long, linear. Exine 1.5-2 um thick, semitectate, reticulate, homobrochate, sexine thicker than nexine. Grain size: 35-39 x 24-25 um.

- References: Thathachar (1942), Erdtman (1952), Oltmann (1971, 1972, 1975), Serbanescu et al. (1974), Bahadur et al. (1982, 1984), Gupta and Sharma (1986), Lobreau-Callen et al. (1984), Yunus and Nair (1989).

Palmae

Mauritia flexuosa L. f. (plate 1: 24-25)

- Herbarium information: VEN s/n. Det. V. Rull. Leg. V. Rull. Loc. San Ignacio de Yuruaní, ‘morichal’ a prop del campament d’EDELCA, desembre 1987.

- Acetolysis: PDVSA s/n (2000)

- Description: Monads. Spheric to slightly ellipsoidal. Monoporate (monoulcerate), pore (ulcus) not always visible, without margin and irregular outline, sometimes constricted looking like a short colpus (10-12 x 14-16 um). Exine thin (ca. 1 um), sexine and nexine approximately of the same thickness or nexine slightly thicker. Sexine intectate, echinate, spines 5 - 7 um long and 1 - 2 um wide, regularly distributed, with swollen bases, and deeply rooted, determining an indentation of the exine under each of them. Grain diameter: 40 - 45 um.  

- References: Erdtman (1952), Mahabalé (1967), Thanikaimoni (1966, 1970a, b), Sowunmi (1972), Muller (1979), Kedves (1980), Zavada (1983), Ferguson (1986), Harley (1990b), Herrera and Urrego (1996), Rull (1998, 2001), Colinvaux et al. (1999).

Polygalaceae

Polygala appressa Benth. (plate 9: 294-298)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87. Loc. Guaiquinima, Edo. Bolívar, localidad A, cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, 1400 m s.n.m.

- Acetolysis: IVIC 154-9 (24-03-88).

- Description: Monads. Isopolar, prolate-spheroidal, radially symetrical, amb circular. Polyzonocolporate (usually 9 colpori), colpi long, fusiform, ora elliptic (5 x 1 um), lalongate, almost connected but not zonorate. Exine ca. 2 um thick (thicker in the oral region), tectate, psilate, nexine thicker than sexine. Grain size: 20-21 x 18-19 um.

- References: Fritzsche (1832), Aldridge (1842), Hassall (1842), Edgeworth (1877), Gagnepain (1898), Armbruster and Oenike (1929), Mohl (1934, 1935), Armbruster and Jacobs (1934-35), Erdtman (1952, 1969), Van Campo (1950, 1958), Auer et al. (1955), Ikuse (1956), Raj (1965), Larson and Skvarla (1961), Pla-Dalmau (1961), Graham (1963), Nair (1965), Jain and Nanda (1966), Dimbledy (1967), Huang (1968, 1972), González-Quintero (1969), Kapp (1969), Heusser (1971), Rao and Shukla (1975), Straka (1975), Arobra (1976), Ferguson (1979), Bonnefille and Riollet (1980), Nauman (1981), Sawyer (1981), Simpson and Skvarla (1981), Mexmuller and Heubl (1983), Andrew (1984), Belmonte et al. (1986), Blackmore and Barnes (1986), Gupta and Sharma (1986), Villanueva and Ramos (1986), Arreguin-Sánchez et al. (1988), Wuest and Jeanmonod (1988), Van der Ham (1988), De Leonardis et al. (1989), Faegri et al. (1989), Chauhan and Bera (1990), Paiva and Santos (1990), Moore et al. (1991), Palacios-Chávez et al. (1991), Roubik and Moreno (1991), El Ghazaly (1992, 1993), Lingren et al. (1993), Ubera and Díez (1994), Colinvaux et al. (1999).

Proteaceae

Roupala cf montana (plate 2: 41-44)

- Herbarium information: VEN s/n. Det. O. Huber, Dic 1987. Leg. O. Huber, Dic 1987, nº 12385. Loc. Guaiquinima-tepui, Edo. Bolívar, sector meridional, cerca del Río Carapo, aprox. 900 m s.n.m.

- Acetolysis: IVIC 151-6 (20-01-88).

- Description: Monads. Slightly heteropolar, oblate, radially symetrical, amb triangular, angulaperturate. Triporate, pores circular (ca. 4 um diameter), annulate (costae), atrium present, pore canal 3-4 um long. Exine ca. 2 um thick (thicker around the pore), tectate, perforate, nexine thicket than sexine. Grain size: ca. 18 x 28 um.

- References: Mohl (1834), Erdtman (1952), Rao (1965), Barth (1971), Salgado-Labouriau (1973), Memon (1985), Girarde et al. (1987), Barth (1989), Roubik and Moreno (1991), Colinvaux et al. (1999).

Rubiaceae

Aphanocarpus sp (plate 6: 190-194)

- Herbarium information: VEN s/n. Det. O. Huber, 30-01-88. Leg. O. Huber, 30-01-88. Loc. Edo. Bolívar, Akopán-tepui, sector centro-septentrional, localidad XIII (5º 12’ N – 62º 05’ W), borde NE, sobre una altiplanicie inclinada hacia el NE, herbazales sobre turberas, bosques ribereños y vegetación pionera sobre rocas, elev. (1950 m.

- Acetolysis: IVIC 155-10 (05-08-88).

- Description: Monads. Isopolar, prolate-spheroidal to oblate-spheroidal, radially symetrical, amb circular/triangular, angulaperturate. Tricolporate, colpi medium (marginate?), with rounded ends (polar area large), ora large (12-15 x 4 um), lalongate, constricted in the middle, with diffuse ends, fastigium present. Exine ca. 2 um thick, semitectate, reticulate, homobrochate. Sexine thicker than nexine. Grain size: 21-26 x 24 um.

- References: Not found.

Maguireothamnus speciosus (N. E. Brown) Steyermark (plate 8: 255-258)

- Herbarium information: VEN 126291. Det. J. A. Steyermark, 1978. Leg. J. A. Steyermark, V. Carreño, Roy McDiarmid y C. Brewer-Carías, 23 febrero 1978, nº 115732. Loc. Edo. Bolívar, cumbre del Ptari-tepui, al N de la misión de Sta. Teresita de Kavanayén, 2360-2420 m.

- Acetolysis: IVIC 148-3 (26-03-87).

- Description: Monads. Isopolar, subprolate, radially symetrical, amb circular. Heterocolpate (three colpori alternating with three pseudocolpi, resembling hexaperturate), pseudocolpi not attaining the equatorial region, colpi long, marginate, ora large (ca. 24 x 10 um), fusiform, lalongate. Exine thick (3-5 um), tectate, scabrate/microrugulate, sexine and nexine approximately of the same thickness. Grain size: ca. 56 x 47 um.

- References: Not found.

Pagamea sp (plate 6: 207-210, plate 7: 211-212)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87, nº 12243. Loc. Guaiquinima, Edo. Bolívar, localidad A, cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, 1400 m s.n.m.

- Acetolysis: IVIC 152-7 (11-02-88).

- Description: Monads. Isopolar, oblate-spheroidal, radially symetrical, amb triangular (planapertrurate) and circular (tetracolporate grains). Tri- and tertacolporate, colpi short and wide, marginate (costae), ora large (ca. 13 x 7 um), (rectangular, with diffuse ends lalongate. Exine ca. 2 um thick (thicker in the oral region), semitectate, reticulate, heterobrochate (reticulum coarser in the apocolpium), sexine thicker than nexine. Grain size: ca. 32 x 35 um. - -- References: Carreira (1976), Colinvaux et al. (1999).

Perama galioides (Kunth) Poir. (plate 4: 154-155)

- Herbarium information: VEN s/n. Det. O. Huber, Dic 1987. Leg. O. Huber, Dic 1987, nº 12419. Loc. Guaiquinima-tepui, Edo. Bolívar, sector meridional, cerca del Río Carapo, aprox. 900 m s.n.m.

- Acetolysis: IVIC 151-6 (20-01-88).

- Description: Monads. Isopolar, spheroidal, radially symetrical, amb trilobate. Tricolporate, colpi short with rounded ends, ora elliptic (11 x 4 um), lalongate. Exine thick (ca. 3 um), intectate, baculate (bacula 1.5-2 um long and densely packed), sexine thicker than nexine. Grain diameter: ca. 34 um.

- References: Bremekamp (1952), Erdtman (1952).

Platycarpum rhododactylum Woodson and Steyerm. (plate 10: 299-300)

- Herbarium information: VEN s/n. Det. O. Huber, Dic 1987. Leg. O. Huber, Dic 1987, nº 12384. Loc. Guaiquinima-tepui, Edo. Bolívar, sector meridional, cerca del Río Carapo, aprox. 900 m s.n.m.

- Acetolysis: IVIC 150-5 (11-12-87).

- Description: Monads. Hetropolar, oblate, radially symetrical, amb rectangular, angulaperturate. Tri- and tetracolporate, colpi medium with rounded ends and constricted in the equatorial region, ora indistinct. Exine ca. 3um thick (thicker in the oral region), semitectate, reticulate, heterobrochate (reticulum coarser in the mesocolpium), sexine thicker than nexine. Grain size: ca. 52 x 72 um.

- References: Not found.

Psychotria sp (plate 2: 52-55)

- Herbarium information: VEN s/n. Det. O. Huber, 28-01-88. Leg. O. Huber, 28-01-88. Loc. Amurí-tepui, localidad III, escarpados superiores septentrionales por encima del valle del Río Tirica, elev. aprox. 2100 m.

- Acetolysis: IVIC 153-8 (07-02-88).

- Description: Monads. Isopolar, oblate-spheroidal, radially symetical, amb circular. Tricolpate, colpi long and narrow. Exine 1.5-2 um thick, tectate, verrucate (verrucae ca. 3 x 1 um), sexine thicker than nexine. Grain size: ca. 46 x 49 um.

- References: Edgeworth (1877), Mohl (1934, 1835), Fagerlind (1937), Selling (1947), Erdtman (1952), Verdcourt (1958), Guinet (1962), Bremekamp (1963), Siddiqui (1968), Keraudren (1969), Huang (1972), Carreira (1976), Philip (1976, 1983), Vasanthy (1976), Darwin (1979), Matthew and Lozano-García and Martínez-Hernández (1991), Andersson and Persson (1991), Palacios-Chávez et al. (1991), Roubik and Moreno (1991), Johansson (1992), Tissot et al. (1994), Herrera and Urrego (1996), Colinvaux et al. (1999).

Rutaceae

Raveniopsis peduncularis Pittier and Lasser (plate 9: 283-286)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87, nº 12244. Loc. Guaiquinima, Edo. Bolívar, localidad A, cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, 1400 m s.n.m.

- Acetolysis: IVIC 152-7 (11-02-88).

- Description: Monads. Heteropolar, prolate, radially symetrical. Tetracolporate, colpi long, narrow, marginate (sculptural change), ora (rectangular (ca. 13 x 4 um), lalongate. Exine thick (ca. 3 um), semitectate, reticulate, heterobrochate (reticulum coarser in the mesocolpium), sexine thicker than nexine. Grain size: 60-70 x 42-46 um.

- References: Morton and Kallunki (1993).

Spathelia chimantensis Cowan and Brizicky (plate 7: 218-222)

- Herbarium information: VEN 40669. Det. Steyermark, 1964. Leg. Varecshi et Foldats, abril 1952, nº 4915; Loc. Edo. Bolívar, Auyán-tepui, 1800-2300 m. Obs. Abundante en las formaciones arbóreas.

- Acetolysis: IVIC 148-3 (26-03-87).

- Description: Monads. Isopolar, prolate-spheroidal to subprolate, radially symetrical, amb circular/triangular, angulaperturate. Tricolporate, colpi long, fusiform, marginate (costae), ora fusiform (ca. 7 x 2 um), lalongate. Exine 2-3 um thick (thicker in the mesocolpium), semitectate, reticulate, heterobrochate (reticulum coarser in the mesocolpium), sexine thicker than nexine. Grain size: ca. 37 x 32 um.

- References: Basak (1968).

Santalaceae

Thesium tepuiense Steyermark (plate 2: 47-51)

- Herbarium information: VEN s/n. Det. O. Huber, 28-01-88. Leg. O. Huber, 28-01-88. Loc. Amurí-tepui, localidad III, escarpados superiores septentrionales por encima del valle del Río Tirica, turberas de Stegolepis ligulata y bosques de galería, elev. 2150 m.

- Acetolysis: IVIC 153-8 (07-02-88).

- Description: Monads. Heteropolar (one pole flattened), spheroidal, radially symetrical, amb triangular, angulaperturate. Tricolpate, colpi medium, marginate (sculpture change), with one end rounded and the other expanded (corresponding to the flattened pole). Exine 1-1.5 um thick, semitectate, reticulate, heterobrochate (reticulum coarser at the flattened pole), sexine and nexine approximately of the same thickness. Grain diameter: ca. 20 um.

- References: Swamy (1949), Erdtman (1952), Ikuse (1956), Bhatnagar and Agarwal (1961), Straka (1966), Stearn (1972), Vasanthy (1976), Huynt (1977), Lobreau-Callen (1982), Fernández and Díez (1990), Moore et al. (1991), Reille (1992), Fernández (1993).

Sapotaceae

Chrysophyllum sp (plate 3: 81-84)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87. Loc. Edo. Bolívar, macizo del Guaiquinima, localidad A (5º 46’ N – 63º 49’ W), cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, elev. 1400 m.

- Acetolysis: IVIC 150-5 (11-12-87).

- Description: Monads. Isopolar, prolate, radially simetrical. Tricolporate, colpi long, marginate, ora elliptic (ca. 4 x 2 um), lalongate. Exine thin (< 1 um) with a conspicuos thickening around the oral region, tectate, psilate, sexine and nexine difficult to distinguish, except in the oral region where the nexine is thicker. Grain size: 22-25 x 15-17 um.

- References: Gupta and Sharma (1977), Harley (1986a, b, 1990a, 1991), Harley and Ferguson (1991), Palacios-Chávez et al. (1991), De Franceschi (1993), Herrera and Urrego (1996), Colinvaux et al. (1999).

Pouteria sp (plate 3: 85-89)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87, nº 12263. Loc. Guaiquinima, Edo. Bolívar, localidad A, cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, 1400 m s.n.m.

- Acetolysis: IVIC 152-7 (11-02-88).

- Description: Monads. Isopolar, prolate, radially simetric. Tricolporate, colpi long, narrow, marginate (costae), ora elliptic (ca. 3 x 1.5 um), lalongate. Exine ca. 2 um (thicker around the oral region), tectate, psilate (columellae visible through the tectum), sexine and nexine approxinately of the same thickness, except in the oral region where the nexine is thicker. Grain size: ca. 22 x13 um.

- References: Erdtman (1952), Rizzini (1973), Gupta and Sharma (1977), Harley (1986a, b, 1990a, 1991), Harley and Ferguson (1991), Moar (1993), Palacios-Chávez et al. (1991), Roubik and Moreno (1991), Colinvaux et al. (1999).

Sterculiaceae

Byttneria scabra L. (plate 7: 213-217)

- Herbarium information: VEN 215604. Det. F. Delascio, 87. Leg. F. Delascio, H. Debrot, R. Ortiz, 11-jun-87, nº 13382. Loc. Edo. Anzoategui, Dto. Guanipa, paso la redoma, rio Tigre.

- Acetolysis: MARAVEN s/n (1991).

- Description: Monads. Isopolar, spheroidal, radially symetric, amb triangular, planaperturate. Triporate, pores circular, situated on prominent sexinous bulges (ca. 8 x 5 um), atrium present. Exine ca. 2 um thick, semitectate, reticulate, homobrochate, sexine thicker than nexine. Grain diameter:  23-24 um.

- References: Mohl (1834, 1935), Erdtman (1952), Rao (1954), Cristóbal (1965, 1968), Sharma (1969b), Salgado-Labouriau (1973), Van Campo (1976), Presting et el. (1983), Roubik and Moreno (1991).

Tepuianthaceae

Tepuianthus auyantepuyensis Maguire and Steyerm. (plate 9: 272-278)

- Herbarium information: VEN s/n. Det. O. Huber. Leg. O. Huber, feb-mar 1988. Loc. Auyán-tepui, sector central en la cabecera del Río Churún, cerca de la cornisa SW, vegetación arbustiva con estrato herbáceo de gramíneas y ciperáceas y bosques de galería de Bonnetia, elev. (1980m.

- Acetolysis: IVIC 155-10 (05-08-88).

- Description: Monads. Isopolar, suboblate to oblate, radially symetrical, amb circular/hexagonal. Hexazonocolporate, colpi medium, narrow, ora indistinct (often resembling colpate grains). Exine ca. 1.5 um thick, semitectate, reticulate, homobrochate, sexine and nexine approximately of the same thickness. Grain size: ca. 25 x 32 um.

- References: Maguire and Steyermark (1981).

Theaceae

Acopanea ahogadoi Steyermark (plate 7: 223-228)

- Herbarium information: VEN s/n. Det. O. Huber, 30-01-88. Leg. O. Huber, 30-01-88. Loc. Edo. Bolívar, Akopán-tepui, sector centro-septentrional, localidad XIII (5º 12’ N – 62º 05’ W), borde NE, sobre una altiplanicie inclinada hacia el NE, herbazales sobre turberas, bosques ribereños y vegetación pionera sobre rocas, elev. (1950 m.

- Acetolysis: IVIC 153-8 (07-02-88).

- Description: Monads. Isopolar, suboblate to oblate, radially symetrical, amb circular (tricolporate) or ( rectangular (tetracolporate), angulaperturate. Tri- or tetracolporate, parasyncolporate, apocolpial field present, colpi fusiform, ora circular/elliptic (6-10 um diameter). Exine thick (ca. 4 um), tectate, perforate, sexine thicker than nexine. Grain size: ca. 30 x 40 um.

- References: Not found.

Archytaea multiflora Benth. (plate 6: 201-206)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87. Loc. Edo. Bolívar, macizo del Guaiquinima, localidad A (5º 46’ N – 63º 49’ W), cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, elev. 1400 m.

- Acetolysis: IVIC 152-7 (11-02-88).

- Description: Monads. Isopolar, suboblate, radially symetrical, amb triangular/circular, angulaperturate. Tricolporate, colpi short, ora circular/elliptic (lalongate), ca. 7 um diameter, annulate (sexine thickening), translucent membranes protruding through the pores. Exine 2-2.5 um thick, semitectate, reticulate, heterobrochate (reticulum coarser in the mesocolpium), nexine thicker than sexine. Grain size: ca. 26 x 30 um.

- References: Wawra (1886), Melchoir (1925), Maguire (1972), Seetharam (1985), Colinvaux et al. (1999).

Bonnetia sessilis Benth. (plate 3: 66-70)

- Herbarium information: VEN s/n. Det. O. Huber, 29-05-87. Leg. O. Huber, 29-05-87. Loc. Edo. Bolívar, macizo del Guaiquinima, localidad A (5º 46’ N – 63º 49’ W), cabeceras del Río Aberaima, sobre una pendiente suave en sentido SE, vegetación dominante de herbazal con Stegolepis squarrosa y manchas de bosque, elev. 1400 m.

- Acetolysis: IVIC 154-9 (24-03-88).

- Description: Monads or tetrahedral tetrads. Isopolar, oblate-spheroidal, radially symetrical, amb circular. Tricolporate, parasyncolporate, apocolpium field protruding as a polar cap, colpi straight and wide, marginate (costae), ora ( circular, large (ca. 10 um diameter), annulate. Exine 2-2.5 um thick, tectate, rugulate, nexine thicker than sexine. Grain size: 47 x 50 um.

- References: Wawra (1886), Melchoir (1925), Erdtman (1952), Maguire (1972), Seetharam (1985), Salgado-Labouriau and Villar (1992).
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