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Anaxagorea A. St. Hil. is distinct from other Annonaceae by the fruits. Unlike most

members of the family, it occurs both in the Neotropics and in the Palaeotropics. Sever-

al chapters are devoted to a.o. morphology, anatomy, karyology, palynology, chemistry,
pollination and seed dispersal, geography and ecology, economic uses and vernacular

names, partly compiled from existing literature or collectors’ notes, partly as a result of

own investigations. A cladistic analysis of intrageneric relationships is given.
The taxonomic part provides descriptions, synonyms (nomina nuda are not in-

cluded), dichotomous keys. For practical reasons, separate keys are given for neotropical
and palaeotropical taxa. For neotropical species, a synoptic key is also provided. Alto-

gether, 20 neotropical species and 3 palaeotropical species (including 2 varieties) are rec-

ognized, and 14 taxa are brought into synonymy. Another two taxa from the Neotrop-
ics are apparently new, but are not formally published because of incomplete material,
and one palaeotropical species cannot be properly evaluated because of insufficientmate-

rial. An index to exsiccata is appended.
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14.2.2.Descriptions of neotropical species (continuation)

= Anaxagorea megalophylla R.E. Fries, Acta Horti Berg. 12(1): 20. 1934;

R. E. Fries, Field Mus. Nat. Hist., Bot. Ser. 13(2): 749. 1938. — Type;
Pearce s.n.. Peru. Loreto: Monte Rico, Mar 1867, fl, fr (holotype, K).

Tree or shrub, up to 15 m tall. Leafy twigs 1—10 mm in diam., ferrugi-
neous-puberulous, often glabrescent. Petioles 5—27 mm long, 1.5—6 mm in

P.J. M. Maas and L. Y. Th. Westra are the editors of the monograph and authors
of all chapters for which no further authorship is indicated.

8. Anaxagorea dolichocarpa Sprague & Sandw., Bull. Misc. Inform. 1930:

475. 1930; R. E. Fries, Acta Horti Berg. 12(1): 17. 1934; R. E. Fries in

Pulle, FI. Suriname 2(2): 356. 1940. — Type: Jenman 5089. Guyana.

Bartica, Nov 1888, fl (holotype, K; isotype, UG). Fig. 18.

= Anaxagorea mutica R. E. Fries, Acta Horti Berg. 12(1): 19. 1934; Jansen-
Jacobs in Pulle, Fl. Suriname 2(2): 665. 1976. — Type : Ule 5006. Brazil.

Amazonas: Rio Junta, Marary, Sep 1908, fl (holotype, B, not seen: lost?;

isotypes, G, K, L, MG, S).
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diam., ferrugineous-puberulous, often glabrescent. Lamina (narrowly) elliptic to

ovate or obovate, 9—45 cm long, 3—16 cm wide, ferrugineous-puberulous on

f—i,van Donselaar 3055;c—d,A. dolichocarpa b, BW 1644;Fig. 18. (a, e, BW 2646;

a—c, leaves; d, infructescence; e, flower bud; f, outer petal, inner

side and lateral view; g, inner petal, inner side and lateral view; h, outer and inner sta-

mens; i, staminode.

Lindeman et al. 269).
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lower side, base rounded to acute and slightly decurrent, apex acuminate to

obtuse; primary vein slightly impressed to flat on upper side; secondary veins

curved (to more or less straight), ca. 8—17 on
each side of the primary vein,

flat (to slightly raised) on upper side, angles with primary vein up to 70°, loop-

forming at acute to right angles, loops mostly indistinct, smallest distance be-

tween loops and margin 2—8 mm.

Inflorescences axillary, rarely terminal (possibly due to abortion of the

primary shoot apex), often cauliflorous, short-pedunculate to sessile, with 1—

several flowers at a time, flowers originating from axils of lower pedicel bracts

in rhipidium-mode, and often also from axils of peduncular bracts; peduncle

(or sympodial rhachis) up to 10(—14) mm long; pedicels 3—12(—20) mm long,

1.5—3(—4) mm thick at the base and 2.5—5.5 mm thick below the flower;

upper bract 1—7(—10) mm below the calyx, with an outer diameter of 3—9

mm, caducous or persistent. Flower buds globose to broadly ovoid, brownish

or shades of green to orange, or reddish at the base (in vivo). Flowers coloured

like the buds, or the inner side somewhat lighter in colour than the outer side,
with “fragrance of pickles or fruits” (in vivo).

Indumentof floral parts: pedicels densely to sparsely ferrugineous-puberu-
lous to glabrescent, outer side of sepals and petals densely to sparsely ferrugi-
neous-puberulous, inner side of petals glabrous.

Sepals free or connate, then soon splitting up to near base, ovate to broad-

ly ovate, (5.5—)7—11(—13) mm long, (4—)6 —10(—13) mm wide, acute, soon

reflexed, persistent or less frequently deciduous before or after flowering.

Outer petals ovate to obovate, 10—18(—23) mm long, 6—11(—13.5) mm

wide, acute to obtuse, inner side flat to bifacial or rarely keeled above the mid-

dle, keel, when present, up to 1.7 mm wide, total thickness including keel,

when present, up to 2.5 mm. Inner petals ovate to obovate, 9 —16.5(—22) mm

long, 5—10.5(—12) mm wide, acute, inner side bifacial to keeled above the

middle, total thickness 3 —10.5 mm including keel. Stamens ca. 40—90, 2.7—

5.7 mm long, 0.9—1.7 mm wide, thecae 1—4 mm long, mostly not broader

than the connective, apical prolongation of connective 0.1—1 mm long, 0.6—

1.9 mm wide, rounded to truncate, Staminodes ca. 1—50, narrowly oblong to

narrowly ovate or narrowly obovate, 2.2—5.5 mm long, (0.5—)0.7—1.8 mm

wide, truncate to rounded, apex with glandular margin. Carpels ca. 10—25,

2.5—4.5 mm long.

Monocarps 25—47 mm long, green, yellow, brown, to red (in vivo), densely

to sparsely ferrugineous-puberulous or glabrescent, stipitate part 17—35 mm

long, beak 0.8—2.7 mm long. Seeds 11—18x6—10.5mm.

Specimens examined: COLOMBIA. Amazonas-Vaupes: 17Jun 1951,

Schultes & Cabrera 12628 fr (GH, S, U, US). Caqueta: 22 Apr 1953, Romero

Castaneda 4064 fr (VEN). Putumayo; 29 Nov 1940, Cuatrecasas 10852fr (US).
VENEZUELA. Bolivar: 17 Feb 1964, Agostini 338 fl, fr (VEN), 346 fl

(VEN); 4 Dec 1959, Bernardi 7837 fl (VEN); 10 Apr 1964, Breteler 3760 fl, fr
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(NY, S, U, US, YEN, WAG); 16 Apr 1957, Couret 147 fr (US); Mar 1975,

Delasdo & Lopez 2773 fr (YEN); 30 Dec 1956, Foldats 2714 fl (NY, S); 6 Jul

1975, Gentry & Berry 14947 fr (MO, MY, YEN); Dec 1952, Gines 4898 fl, fr

(US); 1—3 Aug 1978, Liesner & Gonzalez 5887 fr (NY); 11 Feb 1964, Marcano

Berti 59 fl (BR, GH, MY, NY, S, U, US, YEN); 29 Nov—18 Dec 1964, Mar-

cano Berti 442 fr (NY, US, YEN); May 1896, Rushy & Squires 154 fr (BM, E,

F, G, GH, M, MICH, MO, NY, US, Z); 30—31 Mar 1953, Steyermark 74735

fr (F, NY, S, YEN); 24 May 1953, Steyermark 75549 fl, fr (F, NY, YEN); 31

Oct 1960, Steyermark 87134 fl (NY, YEN); 7 Nov 1960, Steyermark 87350 fl

(GH, NY, U, YEN); 16 Aug 1957, Trujillo 3584 fr (MY, U); 23 Nov 1967,

Wessels Boer 2077 fr (U); 25 Nov 1967, Wessels Boer 2098 fl (NY, U). Sucre:

12 Jul 1972, Dumont VE-7602 fl, fr (F, NY, YEN); 9 Aug 1966, Steyermark &

Rahe 96200 fl (NY, S); 1 Dec 1979, Steyermark & Liesner 120859 fl (MO); 22

Feb 1980, Steyermark et al. 121568 fl, fr (MO); 23 Feb 1980, Steyermark et al.

121663 fr (MO).
GUYANA. Apr 1926, Altson 500 fr (K, RB); Jul 1908, C. W. Anderson 35

fl, fr (K); Oct 1904, Bartlett 8088 st (K, UG); Jan 1907, Bartlett 8639 fl (K,

UG); Jul 1906, Beckett 8633 fr (K, UG); 28 Jan 1955, Cowan 39360 fl, fr (F,

GH, K, NY, RB, S); 18 Jan 1955, Cowan 40520 fr (MO, NY, S, W); 9 Mar

1962, Cowan & Soderstrom 2086 fl, fr (NY, S); 10—15 Feb 1923, de la Cruz

3328 fr (F, GH, MO, NY, US); 10—23 May 1923, de la Cruz 4027 fl (F, GH,

MO, NY, US); 18—28 Sep 1923, de la Cruz 4356 fl (F, GH, MO, NY, US);

5 Feb 1931, Forest Dep. Br. Guiana 1018 (K); 25 Jan 1943, Forest Dep. Br.

Guiana 3920 (K); 14 May 1953, Forest Dep. Br. Guiana 7788 fl (NY); 25—27

Jun 1921, Gleason 180 st (NY); 14 Jul 1918, Hohenkerk 35 B fl, fr (NY, S,

UG); Hancock s.n. (K); Nov. 1884
, Jenman 2511 fl (K, NY, UG); Sep 1887,

Jenman 4234 fr (K, NY); Jun 1894 Jenman 6658 fr (UG), 6733 (K); 8 Aug

1977, Maas & Maas 2432 fl (K, U); 4 Nov 1979, Maas & Westra 3937 fl (U),

14 Nov 1979, Maas & Westra 4446 fl (U); May 1929, Martyn 40 fr (UG); 27

Aug 1976, Mori et al. 8208 fr (NY, U); 28 Aug 1976, Mori et al. 8233 fr (NY,

U); Rudge s.n. fr (BM); 14 Aug 1929, Sandwith 6 fl, fr (K, NY, RB); 25 Sep

1929, Sandwith 340 fr (K, NY); 9 Oct 1929, Sandwith 410 (K); 15. Aug 1960,

Tillett & Tillett 45139 fr (NY); 45139 A fr (NY); 17 Sep 1960, Tillett & Tillett

45434 fr (NY); 23 Sep 1960, Tillett & Tillett 45487 fr (NY); 12 Oct 1960, Til-

lett et al. 45634 fl (NY); 17 Aug 1960, Tillett & Tillett 45883 fl (NY); 19 Aug

1960, Tillett et al. 45897 fr (NY); 16 Jun 1933, Tutin 184 fl (BM, K, U, US); 9

Jul 1933, Tutin 306 fl (BM, K).

SURINAME. 14—25 Nov 1934, Archer 2807 fr (US); 1 Oct 1901, Boon

1218 fr (U); 8 Nov 1915, BW 1327 fr (U); 9 Dec 1915, BW 1519 (BM, MO,

RB, U); 19 Feb 1916, BW 1644 (U); 19 Jun 1916, BW 1803 (U); 24 May 1916,

BW 1845 st (U); 2 Aug 1916, BW 2212 (U); 11 Aug 1916, BW 2270 (MO,

U); 19 Oct 1916, BW 2358 (U); 11 Oct 1926, BW 2456 fl (GH, U); 5 Jul

1916, BW 2492 fl (U); 14 Dec 1916, BW 2516 (U); 8 Nov 1917, BW 2646 fl.

fr (LIL, U); 11 Apr 1917, BW 2769 fl, fr (K, U); 7 Jun 1917, BW 2915 fr
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(NY, S, U); 30 Jul 1917, BW 3051 (U); 3 Oct 1917, BW 3349 fl (U); 20 Dec

1917, BW 3496 st (U); 26 Jun 1918, BW 3874 fr (U); 25 Jul 1918, BW 3901

(U); 28 Aug 1919, BW 4401 st (NY, U); 5 Oct 1921, BW 5444 fr (NY, U);

14 Dec 1921, BW 5550 fl (F, U); 10 Mar 1922, BW 5721 fr (S, U); 26 Dec

1954, Cowan 38988 fl, fr (NY, S); 27 Dec 1954, Cowan 39012 fr (NY, S); 3

Jan 1955, Cowan & Lindeman 39104 fl, fr (NY, S, U); 21 Sep 1959, Daniels &

Jonker 1169 st (U); 16 Dec 1965, van Donselaar 2787 fr (P); 24 Jan 1965, van

Donselaar 3055 fr (U); 21 Nov 1950, Florschiitz 380 fl (U); 9 Feb 1951,

Florschiitz & Florschiitz 1246 fr (NY, U); 16 Nov 1951, Florschütz & Florschütz

1469 st (NY, U); 28 Dec 1964, Florschiitz & Maas 2547 fl, fr (IJ, U); 30 Jul

1963, Irwin et al. 54488 fl (NY); 1 Aug 1963, Irwin et al. 54545 fl (NY, S,

UC, W); 12 Aug 1963, Irwin et al. 54713 St (F, FHO, NY, S, US); 21 Aug

1963, Irwin 54925 fl (B, COL, F, LE, M, NY, P, US, W), 54928 fl (F, MO,

NY, U, UC, VEN, W); 26 Aug 1963, Irwin et al. 55092 fr (NY), 55095 (NY);

29 Sep 1963, Irwin 55156 fl (F, FHO, NY); 15 Feb 1956, Jonker-Verhoef &

Jonker 628 fr (U); 16 Mar 1961, Kramer & Hekking 3124 fr (U); 16 Oct 1911,

Kuyper 83 fl (U); 27 Sep 1948, Lanjouw & Lindeman 500 st (U); 11 Jan 1949

Lanjouw & Lindeman 1769 fr (K, NY, U); 22 Jul 1953, Lindeman 4451 fr(U);

19 Sep 1953, Lindeman 4646 fr (U); 24 May 1954, Lindeman 5817 St (U); 2

Jun 1954, Lindeman 6052 st (U); 17 Dec 1954, Lindeman 6872 fr (U); 21 Sep

1969, Lindeman LBB 12094 fl (U); 24 Sep 1975, Lindeman 269 fl, fr (F, K,

MO, NY, U, Z); 3 Oct 1975, Lindeman et al. 704 fl, fr (U), 706 fl, fr (NY,

U), 707 fl, fr (K, NY, U), 709 fl (U); 9 Nov 1974, Maas et al. 2313 fl, fr (K,

NY, U); 13 Apr 1965, Maas & Tawjoeran 3179 fl (U); 1 Jul 1944, Maguire

24021 fl (F, GH, K, MO, NY, RB, U, UC, US); 12 Jul 1944, Maguire 24097

fl, fr (MICH, NY, U); 3 Sep 1944, Maguire 24605 fl, fr (B, G, NY, U); Nov

1961, Schulz LBB 9331 fl (U, Z); 25 Jul 1963, Schulz LBB 10156a fl (U); Jul

1945, Stahel 343 fl (K, NY, U, WAG, WIS); 10 Jun 1975, Teunissen LBB

15182 fl (U); 24 Mar 1963, Wessels Boer 1076 fr (F, U); 14 Apr 1910, anony-

mous collector 121 fr (U).

FRENCH GUIANA. 9 Jan 1914, Benoist 576 fr (P); 29 Nov 1977, Berg

782 fl (U); 15 Nov 1983, Billiet & Jadin 2023 fl (U); 20 Dec 1954, Cowan

38906 fr (NY, S); 20 Nov 1977, Cremers 5094 fr (CAY); 10 May 1979, Cre-

mers 5569 fr (U); 6 Feb 1969 de Granville 37 fr (CAY, P); 7 May 1969, de

Granville 174 fr (CAY, P); 5 Mar 1971, de Granville 801 fr (CAY, P, U); 26

Jan 1978, de Granville 2821 fr (CAY); 5 Oct 1980, de Granville 4135 fl (U); 20

Oct 1972, de Granville B-4617 fl (CAY, P, U); 30 Jun 1973, de Granville B~

4863 fr (CAY, P, U); 12 Mar 1979, de Granville B-5487 fr (P, U); 2 Jan 1975,

Grenand 620 fr (CAY); 28 Feb 1978, Jacquemin HJ-2158 fr (CAY, P); 28 Feb

1978, Jacquemin H]-2158his fl, fr (CAY); 10 Mar 1978, Jacquemin HJ-2158ter

(CAY); Martin s.n. (BM); 1862, Melinon 21 (P); 1861, Melinon 31 fl (P); 22

Sep 1965, Oldeman 1534 fl, fr (CAY, P, U); 6 Feb 1969, Oldeman 2962 fl, fr

(CAY, P); 7 Jan 1967, Oldeman B-818 fr (CAY); 27 Feb 1969, Oldeman B-

2230 fr (CAY); 17 Apr 1970, Oldeman B-3019 fr (CAY); 15 Dec 1971, Olde-
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man B-4203 fl (CAY); 4 Mar 1972, Oldeman B-4332 fr (CAY, P); 13 Aug

1968, Oldeman T-98 fr (CAY); 12 Feb 1968, Oldeman & Sastre 187 fr (CAY);

12 Aug 1960, Fires 47463 fr (FHO, MG, MICH, NY, US); 1819—1821, Poi-

teau s.n.
fr (G); 15 Feb 1978, Prevost 189 fl (CAY, P); 13 Apr 1978, Prevost

240 st (CAY, U), 241 fr (CAY, U), 242 fr (CAY, U), 243 fr (CAY, U), 244

(CAY, U), 245 st (CAY, U), 246 (CAY, U), 247 fr (CAY, U), 248 st (CAY,

U); 9 Sep 1980, Prevost & Grenand 996 fr (U); 26 Feb 1979, Puig 10260 (U);

1854?—1858?, Sagot 8 fr (B); 1855, Sagot s.n. st (BR, S); 23 Mar 1968, C. & F.

Sastre 236 fr (CAY, P); 23 Apr 1975 (fr), Sastre et al. 3941 fr (CAY); Wachen-

heim 57 (K, P); Feb 1920, Wachenheim 118 st (BM, K, P, US).

ECUADOR. Napo: 7 Aug 1980, Brandbyge 32618 fl (AAU, U); 6 Aug

1981, Brandbyge et al. 33257 fr (AAU, U); 25 Aug 1981, Brandbyge et al.

36136 fl (AAU); 17 Sep 1977, Foster 3707 fl (AAU, F, U); 26 Aug 1979,

Holm-Nielsen et al. 19913 fr (AAU); 31 Jan 1980, Jaramillo & Coello 2176 fr

(A AU); 12 Feb 1965, Pinkley 16 fr (ECON); 19 Oct 1966, Pinkley 522 fl, fr

(ECON, S).

PERU. Amazonas: 10 Mar 1973, Berlin 951 fr (GH, MO); 3 Sep 1979,

Huashikat 318 fl (MO, U); 12 Nov 1979, Huashikat 1222 fr (MO, U); 5 Dec

1979, Huashikat 1447 fr (MO, U); 8 Feb 1980, Huashikat 2006 fr (MO); 14

Dec 1979, Tunqui 339 fr (U). Huanuco: 15 Dec 1968, Schunke Vigo 2887 fr

(DUKE, F, GH, NY, VEN). Loreto: 10 Dec 1978, Diaz et al. 757 fr (MO,

U); 1—5 Sep 1929, Killip & Smith 28942 st (NY), 28970 fr (NY, US); 13 Jul

1978, Ramirez 14 fr (U); 2 Dec 1972, Schunke Vigo 5647 fl (F); 6 Mar 1968,

Simpson & Schunke Vigo 802 fr (F, NY, US).

BRAZIL. Acre: 15 Aug 1933, Krukoff 5532 st (GH, K, NY, S, U, US); 3

Sep 1933, Krukoff 5749 fl, fr (A, B, BM, F, M, MICH, MO, NY, S, U, UC,

US); 20 Oct 1980, Lowrie et al. 597 fl (U). Amapa: 7 Dec 1954, Cowan 38685

fr (NY). Amazonas: 6 Jun 1933, Krukoff 4700 fl, fr (B, BM, F, GB, GH, K,

LE, M, MICH, MO, NY, S, SB, U, UC, US); 28 Jun 1933, Krukoff 5057 fl

(A, BM, K, M, MICH, MO, NY, S, U, UC, US); 9 Jul 1971, Prance et al.

14066 fr (INPA); 14 Jul 1971, Prance et al. 14209 fr (INPA). Bahia: 31 Mar

1976, Harley et al. 17549 fl, fr (MO, NY, P, U); 25 Sep 1980, Mattos Silva et

al. 1094 st (U); 8 Feb 1982, Mattos Silva et al. 1478 fl (U); May 1822, Riedel

s.n. fl, fr (BM, LE, S); Goias; 28 May 1956, Dawson 15131 fl, fr (S); 8 Jan

1917, Constantino RB 8658 fl, fr (RB, S). Guanabara; 19 Aug—18 Sep 1946,

Duarte 228-232 fr (NY, RB); 26 Sep 1949, Duarte 3726 fr (RB); May 1960,

Duarte 5222 fl, fr (RB); May 1887, Glaziou 15822 st (C, G, K, LE, P); 13 Oct

1928, Horto Florestal, personnel of 89 fl, fr (RB); 9 Nov 1927, Horto Florestal,

personnel of 90 fl (RB); 17 Jun 1927, Horto Florestal, personnel of 91B fr (RB);

24 Nov 1927, Kuhlmann 91A fl (RB); 1 Aug 1977, Martinelli et al. 2826 fr

(RB); 18 Sep 1946, Occhioni 713 fl, fr (MO, NY, RB). Maranhao:23 Sep 1980,

Daly et al. D228 fl, fr (NY, U); 14 Sep 1903, Ducke MG 383 fl, fr (MG, S); 30

Nov 1978, Rosa & Vilar 2744 fr (NY). Mato Grosso: 19 Oct 1973, Berg et al.

P18660 fl, fr (U); 12 Jul 1977, Oliveira 25 fl, fr (RB); 28 Jun 1977, Rosa &
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Santos 2191 fr (INPA, MG, MO); 15 Jul 1977, M.J. & M.G. Silva 3340 fr

(MG). Para: 24 Oct 1977, Berg et al. BG 693 fl, fr (U); 28 Jul 1971, Caval-

cante & Silva 2823 fl (MG); 26 Apr 1959, Coelho de Moraes 2058 fl (RB); 8—

12 Dec 1981, Daly et al. 1847 fl (U); 16 Dec 1906, Ducke MG 7978a fr (MG);
8 Sep 1960, Egler 1365 fl (MG); Aug 1905,/. Huber MG 7035 fl, fr (BM, G,

MG); 16 Aug 1959, Kuhlmann & Jimho 13 (MG, SP); 5 Aug 1963, Maguire et

al. 56025 fl (F, K, NY, S, US); 7 Aug 1963, Maguire 56065 fr (VEN); Aug

1908, Museu Goeldi, personnel of, MG 9597 fr (MG); 1 Nov 1965, Prance &

Pennington 1883 fr (F, NY, S, US, YEN); 24 Aug 1964, Prance & Silva 58852

fl, fr (F, GFI, K, NY, RB, S, U, US); 26 Aug 1964, Prance & Silva 58884 fl, fr

(F, GH, K, S, U, US, YEN); 12 Feb 1903, Rodriguez MG 3383(F, GH, K, S, U, US, VEN); 12 Feb 1903, Rodriguez MG 3383 fr (MG); 11

Jun 1978, Rosario 33 fr (MG, NY); 19 Jan 1966, M. Silva 460 fl, fr (MG).
Pernambuco: 12Jun 1950 Leal et al. 27 fr (NY, RB); 15 Aug 1963, Paiva 1049

fl, fr (US); 25 Oct 1962, Tavares 1119 fr (US). Rondonia; 5 Aug 1968, Prance

et al. 6822 fr (INPA).

BOLIVIA. Cochabamba; 2 May 1979, Beck 1483 fr (MO).

Distribution: (Fig. 34): Eastern Venezuela, the Guianas, Amapa in Bra-

zil, most of the Amazon region, northeastern and eastern Brazil. Usually in wet

forests, at alt. 0—1300 m.

D iscussion: This is the most widespread and common of all neotropical

Anaxagorea species. It is also the most variable one, especially in the size and

shape of the leaves, the size of the monocarps, the number of stamens, and the

length of the apical prolongation of the connective.

Specimens from Ecuador (Napo) and Peru (Loreto, Amazonas) mostly have

pedicels of more-than-average length for this species (these are the values given
between parentheses in the description). It is not very well possible to express
this by assigning them formal taxonomic rank.

The sepals in specimens from Venezuela and Guyana are free and persist-

ent, soon becoming reflexed. Elsewhere, the sepals are mostly connate to a

greater or
lesser extent, and they are often caducous. Some specimens from the

western part of the area show sepals connate in bud to near the apex (also, the

apical prolongation of the connective in these specimens is very short, the

shortest within the range).
A. dolichocarpa and A. acuminata much resemble each other in the vegeta-

tive parts and in the fruits. In regions where both species occur, identification

without flowers becomes difficult. Perhaps the best way to try is closer exami-

nation of the secondary veins: the secondary veins in A. dolichocarpa are usual-

ly curved, usually at an angle of less than 70° with the primary vein, and they

are mostly fairly conspicuous on the lower side, whereas the secondary veins in

A. acuminata are more or less straight, usually at an angle of more than 70°

with the primary vein, and are mostly inconspicuous (except in Venezuela) on

the lower side.
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Another species closely resembling A. dolichocarpa is A. brevipes. A. bre-

vipes. however, is clearly distinct from A. dolichocarpa by the combination of

floral characters already mentioned. Without flowers, again, the two species

may become difficult to separate. The glabrous appearance
of A. brevipes is a

distinctive feature of that species, which will mostly dinstinguish it from A.

dolichocarpa (although a trained eye and a good hand lens remain absolutely

necessary). Since, however, the indument of A. dolichocarpa is variable, and

practically glabrous individuals of A. dolichocarpa are not uncommon, identifi-

cations made without flowers should not always be relied upon too much in

regions where both species are known or may be expected to occur.

A. dolichocarpa as a whole appears to be hardly characterizable. The con-

cept strikes one as rather plasmodial, so to say, and in practical situations iden-

tification is made per exclusionem in many cases. Further investigation is

needed here.

9. Anaxagorea floribunda Timmermanin Maas, Timmerman& Westra, Proc.

Kon. Ned. Akad. Wetensch., Ser. C, 87 (3): 300. 1984. — Type: Klug

33. Peru. Loreto: Mishuyacu near Iquitos, Oct —Nov 1929, alt. 100 m, fl (holo-

type, NY). Fig. 19.

Shrub, ca. 1 m tall. Petioles 7 mm long, 3.5—4 mm in diam., glabrous.

Lamina narrowly elliptic, 15—30 cm long, (4.5 —)5—9.5 cm wide, sparsely fer-

rugineous-puberulous on lower side, cuneate to rounded towards the base, the

base manifestly asymmetrical, apex acuminate, obtuse at the tip itself; primary

vein impressed on upper side; secondary veins curved, ca. (9 —)11—14 on
each

side of primary vein, slightly impressed on upper side, angles with primary vein

up to 70°, loop-forming at right angles, loops fairly distinct, smallest distance

between loops and margin 4—11 mm.

Inflorescences apparently cauliflorous from the base of the stem, prostrate,

flagelliform, ca. 20 cm long or more, producing many
flowers in succession on

paniculately arranged rhipidia; pedicels 3.5—6.5 mm long, 0.5—1.5 mm thick

at the base and 1—2 mm thick below the flower; upper bract close to the ca-

lyx to 2.5 mm below the calyx, with an outer diameter of 2—2.5 mm. Flower

buds ovoid. Flowers red (in vivo).
Indument of floral parts: pedicels, sepals, and petals subglabrous.

Sepals connate at the base, ovate, 5—6.1 mm long, 2.5—3 mm wide, acu-

minate, persistent, subchartaceous, with reflexed apex, persistent. Outer petals

ovate to narrowly ovate, 3—4.5 mm long, 1.3—1.9 mm wide, acuminate, inner

side flat to slightly bifacial above the middle. Inner petals ovate, 2.5—4.2 mm

long, 1.3—2 mm wide, acuminate, inner side keeled above the middle. Stamens

ca. 10, 1.3 —3 mm long, 0.4—0.6 mm wide, thecae (0.6—)0.9—2 mm long,
broader than the connective, apical prolongation of connective 0.3—0.5 mm

long and wide, rounded. Staminodes ca. 5, narrowly oblong, 1—2.2 mm long,

0.3—0.4 mm wide. Carpels ca. 5, 1.4—2 mm long.
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Monocarps ca. 30 mm long, with obtusely conical apex (the beak proper

caducous?).

Fig. 19. A. florihunda (Klug 33).
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Specimen examined; PERU. Loreto: Maynas, Quebrada Sucusari,

Llachapa camp of Explorama, N side of Rio Napo below Mazan, alt. 140 m, 7

Nov 1979, Gentry et al. 27626 fr (MO).

Distribution (Fig. 35): Only known from the vicinity of Iquitos in

Peru, in forest.

Discussion: The size of the inflorescence of this species is unusual in

Anaxagorea. It is the only species in this genus as far as known showing flagel-

liflory. A similar mode of flowering is also found in some species of Duguetia
A.St.Hil. (sect. Geanthemum R.E. Fries), which is quite interesting. A. fieri-

bunda is further characterized by the manifestly asymmetrical leaf base.

The measurements of the floral parts given in the above description are ap-

proximations, since it was hard to determine whether the largest (but still

closed!) flowers on the type sheet were truly mature or not.

10. Anaxagorea gigantophylla R.E. Fries, Mem. New York Bot. Card. 9:

330. 1957. — Type: Maguire et al. 36774. Venezuela. Amazonas: Cerro

de la Neblina, Rio Yatua, alt. 140 m,
14 Dec 1953, fl, fr (holotype, NY;

isotypes, F, S, US). Fig. 20.

Tree, up to ca. 12 m tall. Leafy twigs 3—15 mm in diam., ferrugineous-
puberulous. Petioles 15—45(—60) mm long, 4—8(—10) mm in diam., ferrugi-

neous-puberulous. Lamina narrowly elliptic, (25 —)35—75 cm long, (7—)10 —25

cm wide, ferrugineous-puberulous to glabrescent on lower side, base rounded,

often slightly asymmetrical, apex acuminate to acute; primary vein impressed

on upper side; secondary veins slightly curved, ca. 18—28 on each side of the

primary vein, slightly impressed on upper side, angles with primary vein up to

70°, loop-forming at right to obtuse angles, loops pronounced, resulting in a

marginal vein, smallest distance between loops and margin 2—5 mm.

Inflorescences ramiflorous to cauliflorous, short-pedunculate to nearly ses-

sile, mostly with a single flower at a time; peduncle (or sympodial rhachis) up

to 7 mm long; pedicels 7—15( —22) mm long, 2—3.5 mm thick at the base and

4—6 mm thick below the flower; upper bract 2.5—9 mm below the calyx,
with

an outer diameter of 6—10 mm, persistent. Flower buds globose to

broadly ovoid. Flowers white, creamy, pale yellow with tawny hairs, or brown

without and yellow within (in vivo).
Indument of floral parts; pedicels, outer side of sepals and petals densely

ferrugineous-puberulous, the pedicels soon glabrescent; inner side of sepals and

petals sparsely whitish- to brownish-puberulous.

Sepals connate at the base, broadly ovate to ovate, 9—13 mm long, 6.5—10

mm wide, acute, persistent, reflexed. Outer petals oblong-elliptic to narrowly

oblong-elliptic, 12.5—22 mm long, 8—9 mm wide, acute to obtuse, inner side

flat or almost flat above the middle. Inner petals ovate-elliptic to narrowly

ovate-elliptic, 11.5—20 mm long, 5—10.5 mm wide, obtuse, inner side bifacial
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in upper two-thirds, 3—4 mm thick in upper part. Stamens ca. 125, 3.8—5.2

mm long, 1.2—1.6 mm wide, thecae 1.9—3.8 mm long, broader than the con-

Fig. 20. A. gigantophylla (Maguire et al. 36774).
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nective, apical prolongation of connective 0.5—1.2 mm long, 1.2—1.7 mm

wide, rounded to truncate. Staminodes ca. 35, narrowly obovate to narrowly

oblong, 4—5 mm long, 0.7—1.7 mm wide, rounded to truncate, apex with a

glandular margin, slightly thickened. Carpels ca. 15—20, 3—4 mm long.

Monocarps 30—35 mm long, brown (in vivo), densely ferrugineous-puber-
ulous, stipitate part 20—22 mm long, beak (1 —)1.5—4 mm long.

Specimens examined: VENEZUELA. Amazonas; Uppermost Rio

Yatua, alt. 100—140 m, 7—8 Dec 1953, Maguire et al. 36713 fl, fr (NY, S);

Sierra Parima, vicinity of Simarawochi, Rio Matacuni, 18 Apr—23 May 1973,

Steyermark 107488fl, fr (MO, NY, VEN).
BRAZIL. Amazonas: Rio Tipirico, affluent of Rio Cauaburi, alt. 100 m,

12 Apr 1964, Ewel 85 fr (MY); Rio Tucano, alt. 850 ft, 2 Dec 1965, Maguire

et al. 60311 fl (F, NY, S, US); Serra da Neblina, Rio Maturaca, between Pal-

mito and Tatu Camps, alt. 400—600 m, 21 Dec 1965, N.T Silva & Brazao

60709 fr (NY, US, VEN).

Distribution (Fig. 34): Southernmost Venezuela and the adjacent area

in Brazil.

Discussion: This species is distinguished by its very large leaves with a

maximum size near 70 cm long and 25 cm wide, values not reached by any

other Anaxagorea species and probably by hardly any member of the family.

11. Anaxagorea guatemalensis Standley, Trop. Woods 7: 4. 1926; R.E. Fries,

Acta Horti Berg. 12(1): 26. fig. 2f—g. 1934. — Type: Record 41. Gua-

temala. Izabal: Lower Rio Motagua, between Los Andes and Entre Rios, 3

Jan 1926, fl, fr (holotype, US; isotypes, FHO, S). Fig. 21.

Tree or shrub, up to ca. 6 m tall. Leafy twigs 1—6 mm in diam., ferrugi-

neous-puberulous to glabrescent. Petioles 7—14 mm long, 1 —3.5 mm in diam.,

ferrugineous-puberulous to glabrescent. Lamina (narrowly) elliptic to obovate,

10—28(—36) cm long, (3—)6—16 cm wide, ferrugineous-puberulous on lower

side, base obtuse to rounded, apex shortly acuminate; primary vein flat to

slightly impressed on upper side; secondary veins curved, ca. 9—15 on each

side of primary vein, flat on upper side, angles with primary vein up to 70°,

loop-forming at acute angles, loops indistinct, smallest distance between loops

and margin 2—6 mm.

Inflorescences axillary, pedunculate, with (mostly) 1—2 flowers at a time;

peduncle (or sympodial rhachis) up to 8(—13) mm long; pedicels 6—12 mm

long, 1—2 mm thick at the base and 2—3.5 mm thick below the flower; upper

bract 1.5—2.5(—3.5) mm below the calyx, with an outer diameterof 3—4 mm,

persistent. Flower buds conical. Flowers yellow to yellowish-green (in vivo).
Indumentof floral parts; pedicels and outer side of sepals and petals dense-
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ly ferrugineous-puberulous, inner side of sepals sparsely ferrugineous-puberu-
lous, innerside of petals sparsely white-puberulous.

a, leaf; b,

infructescence; c, outer petal, inner side, lateral view, and cross section; d, inner petal,
inner side, lateral view, and cross section; e, stamen; f, staminode.

A. guatemalensis (a —b, c—f,Fig. 21. Proctor et al. 35927).Contreras 9338;
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Sepals free, ovate to triangular, 6—10 mm long, 3—5 mm wide, obtuse to

acute, apically reflexed. Outer petals narrowly ovate to ovate, 9—20 mm long,

3—6 mm wide, obtuse, inner side bifacial in upper third, thickness in upper

part to ca. 3 mm. Inner petals narrowly ovate, 7.5—12.5 mm long, 2.7—3 mm

wide, acute, inner side bifacial above the middle, thickness in upper part to ca.

2.5 mm. Stamens ca. 25—35, 2—4 mm long, 0.5—1.1 mm wide, thecae 1—2.2

mm long, not broader than the connective, apical prolongation of connective

0.4—1.3 mm long, 0.5—1 mm wide, (retuse,) truncate, obtuse, to acute. Sta-

minodes ca. 10—15, narrowly obovate, 2—3 mm long, 0.5—1 mm wide, trun-

cate, obtuse, to acute. Carpels ca. 5—10, 2—2.5 mm long.

Monocarps 30—36 mm long, green (in vivo), densely to sparsely ferru-

gineous-puberulous, stipitate part 18—25 mm long, beak 2.5—4.5 mm long.
Seeds 14—15.5x7—9 mm.

Specimens examined: GUATEMALA. El Petén; Los Arcos, km 163

of Cadenas Road, 12 Dec 1969, Contreras 9338 fr (DUKE, NY, S, U, US).

Izabal: Puerto Mendez, on San Felipe Road, 7 km S, 12 Sep 1969, Contreras

9139 fl (DUKE).
BELIZE. Toledo; beyond Colombia, 22 Feb 1947, Gentle 6176 fl (MO,

US); vicinity of Sapote Camp, ca. 6.5 miles west of Medina Bank, alt. 800—

1200 ft, 23—27 Apr 1976, Proctor 35927 fr (BM, IJ, MO).

HONDURAS. Comayagua: N of Lake Yojoa, alt. 200 m, 5 Mar 1974,

Hazlett 1219 fr (MO) ; Cuenco del Rio Varsavia, por la aldea Cerro Azul, este

del Lago, alt. 1000 m, 15 Jan 1975, Hazlett 2419 fr (CR, MO).

Distribution (Fig. 30): Northeastern Guatemala, southern Belize, and

western Honduras, at altitudes between 250—1000 m.

Discussion: A. guatemalensis can be distinguished from A. crassipetala,
a closely related species, by more glabrescent young twigs and petioles, leaves

which are often widest above the middle, and the smaller number of — larger

— monocarps from a single flower, and also by the somewhat larger seeds. See

also remarks underA. allenii, another related species.

12. Anaxagorea macrantha R.E. Fries, Acta Horti Berg. 12(1): 27. fig. Id—g.
1934. — Type: Ducke RB 23696. Brazil. Amazonas; Upper Rio Negro,
Ca'manaus, 30 Nov 1929, fl (holotype, S). Fig. 22.

Small tree. Leafy twigs ferrugineous-puberulous. Petioles 7—11 mm long,
3—5 mm in diam., ferrugineous-puberulous. Lamina narrowly elliptic, (16—)
26—42 cm long, 5—11 cm wide, ferrugineous-puberulous on lower side, lower

side with a waxy appearance, base obtuse (to acute), apex acuminate to acute;

primary vein impressed on upper side; secondary veins straight, ca. (12 —)22—

29 on each side of primary vein, slightly impressed on upper side, angles with
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(Ducke RB 23696).A. macranthaFig. 22.
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primary vein up to 70°, loop-forming at right angles, loops distinct, smallest

distance between loops and margin 2—3 mm.

Inflorescences axillary, a condensed panicle or cluster of rhipidia, with sev-

eral flowers at a time; peduncle (or sympodial rhachis) up to 8 mm long; ped-
icels 4.5—6 mm long, 2—2.5 mm thick at the base and 3.5 mm thick below

the flower; upper bract 1—1.5 mm below the calyx, with an outer diameter of

7.5—8.5 mm, caducous before flowering. Flower buds conical. Flowers yellow-

white, fragrant (in vivo).
Indumentof floral parts: pedicels and outer side of sepals and petals dense-

ly ferrugineous-puberulous, inner side of sepals and petals sparsely whitish-pub-
erulous.

Sepals connate in lower half, soon splitting down to the base, ovate, ca. 10

mm long and ca. 5 mm wide, acute, apically reflexed. Outer petals narrowly

obovate, constricted in the lower half, 18—30 mm long, 5.3—7 mm wide, ob-

tuse. Inner petals narrowly elliptic, 16.5—28.5 mm long, 3—4.5 mm wide, ob-

tuse, inner side keeled in upper two-thirds, thickness including keel ca. 1 mm.

Stamens (number to be established) 2—3 mm long, ca. 0.7 mm wide, thecae

1.2 —2.2 mm long, not broader than the connective, apical prolongation of

connective 0.5—0.7 mm long and wide, obtuse to rounded. Staminodes nar-

rowly oblong. Carpels 3—3.5 mm long.
Fruits unknown.

Distribution (Fig. 30): Only known from the type collection.

Discussion: The holotype specimen was the only material available to

us, and apparently also was all that Fries had at his disposal. For this reason,

we cannot give a complete description of the androecium and gynoecium, since

that would have involved dissecting another flower.

A. macrantha is the largest-flowered species in the genus. The outer petals

are remarkable because of the constriction in the lower half, a unique feature

within Anaxagorea. Another remarkable feature of A. macrantha are the discol-

orous leaves; this is not found in other Anaxagorea species either.

13. Anaxagorea manausensis Timmerman in Maas, Timmerman & Westra,

Proc. Kon. Ned. Akad. Wetensch., Ser. C, 87 (3): 301. 1984. — Type:
Prance et al. 14745. Brazil. Amazonas: vicinity of Manaus, Reserva Florestal

Ducke, vicinity of Igarape Arafa, 14 Sep 1971, fl (holotype, INPA; iso-

types, NY, YEN), Fig. 23.

Tree or shrub, up to 6 m tall. Leafy twigs 1—3 mm in diam., dark brown-

puberulous. Petioles 4—9 mm long, 1—2 mm in diam., dark brown-puberu-

lous. Lamina narrowly elliptic, 8—17 cm long, 2—5 cm wide, dark brown-pub-
erulous to glabrous on lower side, base obtuse to acute, slightly decurrent,

apex long-acuminate; primary vein impressed on upper side; secondary veins

straight, ca. 8—14 on each side of primary vein, slightly impressed on upper
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11 Botanische Jahrbiicher, Bd. 105

(Prance et al. 14745)A. manausensisFig. 23.
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side, angles with primary vein up to 75°, loop-forming at right angles, loops
distinct, smallest distance between loops and margin 3—5 mm.

Inflorescences axillary on older parts of branchlets, to cauliflorous, short-

pedunculate to nearly sessile, mostly 1-flowered at a time; peduncle (or sym-

podial rhachis) up to 8 mm long; pedicels 10—19 mm long, 1—1.5 mm thick

at the base and 2.5—3 mm thick below the flower; upper bract 3—9 mm be-

low the calyx, with an outer diamterof 2 mm. Flower buds globose. Flowers

chestnut-coloured, or sepals brown and petals cream (in vivo).
Indument of floral parts: pedicels densely dark brown-puberulous to gla-

brescent, outer side of sepals and petals densely dark brown-puberulous, inner

side of sepals glabrous, inner side of outer petals with some scattered white

hairs in the middle, inner side of innerpetals glabrous.

Sepals free, broadly ovate to depressed ovate, 3.5—4 mm long, 4 mm wide,

rounded, caducous before flowering, curved upward. Outer petals elliptic, 8—

9.5 mm long, 5.5—7 mm wide, obtuse. Inner petals obovate to broadly obo-

vate, 6.5—7.5 mm long, 4.5—6 mm wide, inner side keeled above the middle,
thickness including keel ca. 3 mm. Stamens ca. 25, 3.5—5 mm long, 1.2—1.5

mm wide, thecae 2—3 mm long, not broader than the connective, apical pro-

longation of connective 0.4—0.7 mm long, 0.9—1.3 mm wide, truncate. Stami-

nodes ca. 10, narrowly oblong to narrowly obovate, 3—4 mm long, 0.8—1.1

mm wide, truncate to rounded. Carpels ca. 20—30, ca. 3 mm long.

Fruits unknown.

Specimen examined: BRAZIL. Amazonas: vicinity of Manaus, Re-

serva Florestal Ducke, Igarapé Riacho Grande, 3 Oct 1957, Ferreira 136/57 fl

(INPA, MG, S).

Distribution (Fig. 36); Only known from the type locality.
Discussion: A. manausensis should be placed within the alliance of A.

dolichocarpa. It is distinct from A. dolichocarpa and related species by the rath-

er small leaves with secondary veins forming distinct loops. The very small size

of the upper bract, with an outer diameter not (or hardly) exceeding 2 mm, is

noteworthy.

14. Anaxagorea pachypetala (Diels) R.E. Fries, Acta Horti Berg. 10: 175.

1931; R.E. Fries, Acta Horti Berg. 12(1): 10. 1934; R.E. Fries, Field Mus.

Nat. Hist., Bot. Ser. 13(2): 748. 1938.

= Oxandra pachypetala Diels, Notizbl. Bot. Gart. Berlin-Dahlem 10: 173.

1927. — Type : Tessmann 4893. Peru. Loreto: N of Rio Apaga, basin of

Rio Maranon, 31 Dec 1924, fl (holotype, B; isotypes, F, G, NY).
= Guatteria pachypetala (Diels) Macbride, Field Mus. Nat. Hist., Bot. Ser. 4:

171. 1929.

= Anaxagorea pallida Diels, Notizbl. Bot. Gart. Berlin-Dahlem 11: 79. 1931;
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R.E. Fries, Acta Horti Berg. 12(1): 215. 1934; R.E. Fries, Field Mus. Nat.

Hist., Bot. Ser. 13(2): 750. 1938. — Type: LI. Williams 4873. Peru.

Loreto: Lower Rio Huallaga, Sapoteyaco, Santa Rosa, alt. 155—210 m,

Oct—Nov 1929, fr (holotype, B, not seen: lost?; isotype, F).

Tree, up to ca. 8 m tall. Leafy twigs 0.5—3 mm in diam., sparsely ferrugi-

neous-pubescent, soon glabrescent, cortex whitish. Petioles 3—8(—10) mm

long, 0.5—1.2 mm in diam., sparsely ferrugineous-puberulous, soon glabrescent.
Lamina narrowly elliptic, 5—16 cm long, 1.5—5 cm wide, ferrugineous-puberu-
lous on lower side, to glabrous, base acute to obtuse, slightly decurrent, apex

long-acuminate; primary vein slightly impressed on upper side; secondary veins

curved, ca. 6—14 on each side of primary vein, slightly raised on upper side,

angles with primary vein up to 80°, loop-forming at right to obtuse angles,
loops indistinct to distinct, smallest distance between loops and margin 2—4

mm.

Inflorescences axillary, short-pedunculate to nearly sessile, mostly with a

single flower at a time; peduncle (or sympodial rhachis) up to 8 mm long; ped-
icels (17 —)19—28 mm long, 0.5—1.5 mm thick at the base and 1—2 mm thick

below the flower; upper bract 8 —18 mm below the calyx, with an outer di-

ameter of 1—2 mm. Flower buds globose. Flowers brownish yellow (in vivo).
Indument of floral parts: pedicels and outer side of petals densely ferrugi-

neous-puberulous, pedicels soon glabrescent, innerside of petals (sub-)glabrous.

Sepals connate to the middle or to above the middle, ovate (fide FRIES

1934), 3—3.5 mm long, 2.5—2.7 mm wide, somewhat obtuse (fide Fries 1934),

erect, caducous before anthesis, leaving a ring-shaped scar of 2—3.5 mm in

diam. Outer petals elliptic to narrowly elliptic, 7 —9.5 mm long, 3.5—5 mm

wide, acute, inner side almost flat to bifacial at a broad angle above the middle,

ca. 2 mm thick at the middle. Inner petals obovate, 6—8.5 mm long, 3 —4.5

mm wide, obtuse to subacute, inner side bifacial above the middle, thickness

2—2.5 mm. Stamens ca. 30, 2.5—3.5 mm long, 0.6—1 mm wide, thecae 1.3—2

mm long, not broader than the connective, apical prolongation of connective

0.1 —0.2 mm long, obtuse to truncate. Staminodes ca. 5, narrowly obovate,

about as long as the stamens, 0.6—0.7 mm wide, obtuse to truncate. Carpels

ca. 15—25, 1.5—2 mm long.

Monocarps 25—30 mm long, brilliant yellow (in vivo), (sub-)glabrous, stipi-

tate part 15—18 mm long, beak 0.5—0.7 mm long, caducous. Seeds 9.5—

13.5x 6.5—7.5 mm.

Specimen examined: PERU. San Martin: Rio Huallaga, Challua Ya-

cu, alt. 460 m, 13 Sep 1963, Schunke Vigo 6281 fl, fr (F, US).

Distribution (Fig. 32): Peru, Rio Huallaga region.
Discussion: A very distinctive feature of A. pachypetala are the long and

rather thin pedicels with the upper bract at about the middle or below the
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middle. There is no doubt that A. pallida, described from a fruiting collection,

is conspecific with A. pachypetala.

15. Anaxagorea panamensis Standley, J. Wash. Acad. Sci. 15: 101. 1925;

R.E. Fries, Acta Horti Berg. 12(1): 24, t. 1. 1934; R.E. Fries, Ann. Mis-

souri Bot. Card. 49: 194. 1962. — Type: Standley 26168. Panama. Pan-

ama: Rio Tapia, 7 Dec 1923 — 11 Jan 1924, fl, fr (holotype, US nr.

1216856; isotypes, K, NY). Fig. 24.

Shrub, up to ca 3.5 m tall. Leafy twigs 0.5—2.5 mm in diam., ferrugineous-
puberulous, soon glabrescent. Petioles 2—8 mm long, 0.8—1.3 mm in diam.,

sparsely ferrugineous-puberulous, soon glabrescent. Lamina narrowly elliptic,
7—16 cm long, 2—5 cm wide, sparsely ferrugineous-puberulous on lower side,
base acute to obtuse, apex shortly acuminate; primary vein impressed on upper

side; secondary veins straight, ca. 6—10 on each side of primary vein, flat on

upper side, angles with primary vein up to 80°, loop-forming at obtuse (to

acute) angles, loops distinct, smallest distance between loops and margin 2—5

mm.

Inflorescences axillary, mostly pedunculate, mostly with a single flower at a

time; peduncle (or sympodial rhachis) (1 —)4—20(—30) mm long; pedicels

10—18(—25) mm long, 0.5—1 mm thick at the base and 1.5—2 mm thick be-

low the flower; upper bract close to the calyx to 3(—4.5) mm below the calyx,
with an outer diameter of 2—3( —4) mm, persistent. Flower buds conical.

Flowers greenish yellow to pale yellow (in vivo).
Indument of floral parts: pedicels, sepals, and petals densely ferrugineous-

puberulous, soon glabrescent.

Sepals free, ovate, 8.5—10.5 mm long, ca. 5 mm wide, shordy acuminate,

membranous, apically reflexed. Outer petals narrowly ovate, 16—30 mm long,

ca. 5 mm wide, obtuse, inner side flat to slightly keeled in the upper third.

Inner petals narrowly elliptic, 10—17.5 mm long, 2.5—3 mm wide, acute, inner

side bifacial to keeled above the middle. Stamens ca. 25, 3.5—4 mm long, 1.3—

l. mm wide, thecae 1.7—2.1 mm long, not broader than the connective, apical

prolongation of connective 0.5—0.7 mm long, truncate (to acute). Staminodes

ca. 5, obovate to oblong, 3—3.5 mm long, 1.2—1.5 mm wide, rounded to

truncate. Carpels 5—10, 3—4 mm long.

Monocarps 22—32 mm long, green, bronze, or red (in vivo), densely ferru-

gineous-puberulous, soon glabrescent, stipitate part 13—23 mm long, beak 2—

2.5( —3.5) mm long. Seeds 12—14.5x6—7.5mm.

Specimens examined: COSTA RICA. Limón: Finca Castilla, alt. 30

m, 25 Jul 1936, Dodge & Goerger 9293 fl (US).
PANAMA. Canal Zone: Barro Colorado Island, N of Zetek Trail 700, 8

Jul 1970, Croat 11158 fl (DUKE, F, MO, NY, UC), Zetek Trail 600, N of

trail, 12 Nov 1970, Croat 12569 fr (DUKE, F, MICH, MO, NY, UC), N of
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(Standley 26168).A. panamensisFig. 24.
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Zetek 6—7, alt. 100 m, 8 Dec 1969, Foster 1445 fr (DUKE, GH, MICH,

MO), N of Zetek 6, Jun 1970, Foster 1777 fl (DUKE), Arraijan, 28 Feb 1952,

Zetek 5565 fr (F, MO); N of Frijoles, 19 Dec 1923, Standley 27589 fr (US).

Panama: stream flowing out of Serrania de Maje, 10 Feb 1977, Folsom & Col-

lins 1699 fr (MO, U); Rio Tapia, 7 Dec 1923—11 Jan 1924, Standley 28247 fr

(US), 28289 fl, fr (GH, US), 30660fr (NY, US).

Distribution (Fig. 32): Costa Rica (rare) and Panama: most frequent in

the Canal Zone.

Discussion : This is the only small-leaved species (with less than 10 sec-

ondary veins on each side of the primary vein) which occurs in Central Ameri-

ca. It is also the only small-leaved species with conical flower buds.

16. Anaxagorea petiolata R.E. Fries, Lloydia 2: 179. 1939. — Type; A.C.

Smith 3192. Guyana. Western extremity of Kanuku Mts., in drainage of

Takutu River, alt. 600 m, 4—22 Mar 1938, fr (holotype, S; isotypes, A, B,

F, G, K, LE, MO, NY, U, US, W).

Tree, up to 15 m tall. Leafy twigs 1—5 mm in diam., brownish red to fer-

rugineous-puberulous, with blackish cortex. Petioles 7—21 mm long, 1—2.5

mm in diam., glabrescent. Lamina narrowly elliptic (to obovate), 10—27 cm

long, 2.5—8.5 cm wide, reddish brown-puberulous on lower side, base acute to

rounded, decurrent, apex acuminate to acute; primary vein impressed to flat

on upper side; secondary veins slightly curved, ca. 8—14 on each side of the

primary vein, flat on the upper side, angles with primary vein up to 75°, loop-

forming at right angles, loops rather faint to indistinct, smallest distance be-

tween loops and margin 2—7 mm.

Inflorescences axillary on older parts of branchlets, to cauliflorous, with

one flower at a time, or sometimes up to several flowers at a time on several

rhipidia (perhaps originating from peduncular bracts, or possibly from auxiliary

buds?); peduncle (or sympodial rhachis) up to 11 mm long; pedicels 12—35

mm long, 1—2(—2.5) mm thick at the base and 3—4.5 mm thick below the

flower; upper bract (3—)5—15 mm
below the calyx, with an outer diameterof

2.5—5 mm,
often caducous after flowering. Flower buds globose, brown (in vi-

vo). Flowers brownish or various shades of yellow, yellow-green, or orange.

Indument of floral parts: pedicels and outer side of sepals and petals dense-

ly to sparsely ferrugineous-puberulous, inner side of sepals and petals sparsely

puberulous to glabrous.

Sepals connate in lower third, soon splitting to near the base, ovate to de-

pressed-ovate, 3.5—6.2 mm long, 3.8—7 mm wide, obtuse, soon reflexed, often

persistent, chartaceous. Outer petals ovate to elliptic, 5.8—12 mm long, 3.7—7

mm wide, obtuse, inner side bifacial (at a broad angle) above the middle,

thickness 1.5—2.5 mm. Inner petals elliptic to obovate, 5—9.5 mm long, 2.8—
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4 mm wide, acute to obtuse, inner side bifacial above the middle, thickness

2—3.5 mm. Stamens ca. 30—35, 2.2—4.1 mm long, 0.5—1.1 mm wide, thecae

1.2—2.7 mm long, broader than the connective, apical prolongation of connec-

tive 0.2—0.5 mm long, 0.4—0.7 mm wide, rounded, truncate, or retuse. Stami-

nodes ca. 10, narrowly oblong to narrowly ovate, 1.7—2.6 mm long, 0.5—0.9

mm wide, rounded to truncate. Carpels ca. 20—35, 1—2.5 mm long.

Monocarps 28—40 mm long, brown to yellow (in vivo), densely to sparsely

ferrugineous-puberulous, stipitate part 18—24 mm long, beak 0.3—1 mm long,
caducous, black (in herbarium specimens). Seeds 10.2—16x5.4—7 mm.

Specimens examined: VENEZUELA. Amazonas: 29 Nov 1950, Ma-

guire et al. 29820A fr (NY, S), 29820B fr (NY, S, US); 18—23 May 1972,

Steyermark 106015 fl (U, US, VEN); Feb 1975, Tillett 752—308 fl, fr (US,

VEN). Bolivar: 7 Jan 1956, Bernardi 2806 st (NY, S), 2806bis (NY, S, VEN);
1 Mar 1967, Koyama & Agostini 7332 fr (NY, VEN); 25 Apr 1946, Lasser 1395

fl (F, NY); 30 May 1946, Lasser 1847 fl, fr (F, NY, VEN); 18 Dec 1952, Ma-

guire & Wurdack 33819 fr (F, K, NY, S); 27 Oct 1944, Steyermark 59424 fr (F,

S); 20—21 Nov 1944, Steyermark 60420 fr (F, NY, S, VEN).
GUYANA. 28 Jun 1943, Forest Dep. Br. Guiana 3489 st (S), 7903 (K,

NY).
BRAZIL. Roraima: 22 Jan 1939, Pinkus 172 fl, fr (F, G, GH, K, NA, NY,

US); 6 Feb 1969, Prance et al. 9627 fl (VEN); 8 Feb 1969, Prance et al. 9733 fl.
fr (INPA, U); 19 Feb 1969, Prance et al. 10079 fl (VEN); 23 Jan 1966, Silva &

Brazao 60850 fr (NY, S, US).

Distribution (Fig. 31): States of Amazonas and Bolivar, Venezuela,

Guyana, and Territory of Roraima, Brazil. Forested slopes at alt. 400—1500 m.

Discussion: This species is somewhat difficult to recognize. It is char-

acterized by staminodes which are considerably shorter than the stamens, in

combination with the rather long pedicels. The inflorescences resemble those

of A. phaeocarpa. In A. petiolata, however, upper bract and sepals do not come

off until after flowering; moreover, the upper bract in A. petiolata is placed at

quite some distance from the calyx, sometimes inserted at about the middle of

the pedicel, whereas in A. phaeocarpa the upper bract is always well beyond the

middle of the pedicel.
The leaf base is often markedly narrowed into the petiole in A. petiolata.

17. Anaxagorea phaeocarpa Martius in Martius, Fl. Bras. 13(1): 40. t. 5, fig.

4. 1841 (p.p.). — Type: Martius s.n. Brazil. Amazonas: Rio Negro, Dec

1820, fr (holotype, M; isotype, G).
= Anaxagorea costaricensis R.E. Fries, Acta Horti Berg. 12(1): 25. 1934;

Standley, Field Mus. Nat. Hist., Bot. Ser. 18(2): 440. — Type: Standley
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& Valerio 47014. Costa Rica. Cartage; near Pejivalle, alt. 900 m, 7—8 Dec

1926, fr (holotype, US).

Tree or shrub (or liana), up to 12 m tall. Leafy twigs 1 —5.5 mm in diam.,

brownish red-puberulous, soon glabrescent. Petioles 6 —22 mm long, 1—3.5

mm in diam., brownish red-puberulous, soon glabrescent. Lamina (narrowly)

elliptic to obovate, 11—36 cm long, 3—12 cm wide, brownish red-puberulous

especially near the base, to glabrescent on lower side, base acute to rounded,

slightly decurrent, apex acuminate; primary vein impressed (to flat) on upper

side; secondary veins straight, ca. 10—20, impressed on upper side, angles with

primary vein up to 70°, loop-forming at obtuse (to right) angles, loops pro-

nounced, forming a marginal vein, smallest distance between loops and margin

1—7 mm.

Inflorescences axillary on older parts of branchlets, to cauliflorous, with 1—

several flowers at a time, flowers originating from axils of lover pedicel bracts

in rhipidium-mode and/or from axils of peduncular bracts; peduncle (or sym-

podial rhachis) up to 8( —12) mm long; pedicels 8—20(—40) mm long, 1—

2.5( —3.5) mm thick at the base and 2.5—4 mm thick below the flower; upper

bract 1.5—7(—10) below the calyx, with an outer diameterof 6—7 mm,
cadu-

cous before flowering. Flower buds ovoid with acute apex (rarely broadly ovoid

and obtuse at the apex), brownish (in vivo). Flowers cream or various shades of

yellow or (red-)brown, sometimes whitish within (in vivo).
Indument of floral parts: pedicels and outer side of sepals and petals dense-

ly ferrugineous-puberulous, inner side of sepals and petals densely to sparsely

beige- to orange-puberulous.

Sepals connate to above the middle, ovate, 5 —11 mm long, 3.5—7 mm

wide, acute to acuminate, caducous before flowering, subchartaceous, erect.

Outer petals narrowly ovate (to ovate), 10.3—19.5 mm long, 3.8—8 mm wide,

acute (to obtuse), inner side flat above the middle, 1.5—2.5 mm thick in the

middle. Inner petals narrowly ovate (to ovate), 9 —18 mm long, 3.5—7 mm

wide, acute, inner side bifacial to keeled in upper two-thirds, 2—3 mm thick

including keel. Stamens ca. 35—85, 2.5—5 mm long, 0.6—1.3 mm wide, thecae

0.6—3.9 mm long, not broader than the connective, apical prolongation of

connective 0.3—0.9 mm long, 0.6—1.3 mm wide, rounded, truncate, or slightly

retuse. Staminodes ca. 20—45, narrowly obovate to narrowly oblong, 2.8—5.2

mm long, 0.6—1.3 mm wide, rounded to retuse, apex with glandular margin.

Carpels ca. 15—45, 2.5—5 mm long.

Monocarps (22—)25 —38(—42) mm long, green, cream, orange, or brown

(in vivo), densely to sparsely ferrugineous-puberulous, stipitate part (13 —)16 —

27 mm long, beak 0.5—1( —1.5) mm long, caducous at maturity. Seeds 11—

13x6—7.8 mm.

Specimens examined: COSTA RICA. Heredia: 29 Jun 1971, Gentry

1050 fr (CR, MO); 27 Apr 1973, Hartshorn 1166 fr (MO); 2 Nov 1974, Hart-

shorn 1591 fr (US). Limon: 14 Mar 1978, Davidson 6930 fr (MO); 14 May

1975, Poveda 992 fr (CR).
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PANAMA. Bocas del Toro; 9 Jun 1941, von Wedel 2210 fr (GH, MO).
Darien: 30 Apr 1968, Kirkhride & Duke 1320 fr (MO). Panama: 18 Dec 1980,

Sytsma et al. 2675 fr (MO).
COLOMBIA. Choco: 13 Jan 1979, Gentry & Renteria 24126 fl (MO, U);

28 Dec 1980, Hartman 12322 fr (U). Narino: 22 Jun 1950, Fernandez 408 fr

(US). Valle: 13 Feb 1983, Gentry et al. 40201 fl, fr (U). Vaupes: 6 Jul 1979,

Zarucchi 2436 fr (GH).
FRENCH GUIANA. 9 Feb 1975, Grenand 743 fr (CAY, P); 13 Jan 1966,

Oldeman 1897 fr (CAY, P); 18 Dec 1968, Oldeman B-2053 fr (CAY, P).
ECUADOR. Carchi: 26 Jul 1966, Jdtiva 329 fr (NY, US); 26 Jul 1966,

Jdtiva & Epling 1136 (NY).
PERU. Loreto: 25 Jul 1972, Croat 18446 fl, fr (F, GH, MO, NY, US); 31

Jul 1972, Croat 18616 fl, fr (F, GH, MO, NY, US); 8 Oct 1979, Diaz & Ja-
ramillo 1475 fl (MO); 19 Aug 1929, Killip & Smith 28529 fl, fr (F, NY, US);

15 Nov 1978, Rimachi 4071 fr (NY); 3 Jan 1981, Vdsquez & Jaramillo 1172 fr

(MO, U); 23 Oct 1929, LI. Williams 3965 fr (F). San Martin: 6 Jan 1971,

Schunke Vigo 4625 fl, fr (F, GH, INPA, K, MO, NY); 19 Jan 1971, Schunke

Vigo 4672 fl (F, GH, INPA, MO, NY); 14 May 1971, Schunke Vigo 4897 fl,fr

(F, MO, NY, US); 23 Jul 1973, Schunke Vigo 6362 fr (F, GH, MO, NY).
BRAZIL. Amapa: 8 Sep 1961, Fires et al. 50760 fr (F, FHO, NY, US,

YEN). Amazonas; 5 Apr 1967, Albuquerque & Contreras 67—11 fr (INPA); 24

Mar 1974, Campbell et al. P20893 fl, fr (U); 26 Oct—11 Dec 1936, Krukoff

9042 fr (NY); 19 Aug 1973, Lleras et al. P17415 fl (U); 11 Nov 1966, Prance

3089 fl, fr (INPA, K, NY, US, VEN); 24 Nov 1976, Prance et al. 24259 fr

(U); 3 Dec 1959, Rodrigues & Coelho 1450 fr (INPA); 14 Jan 1960, Rodrigues
& Coelho 1467 fl (INPA); 28 Dec 1960, Rodrigues & Coelho 2027 fr (INPA); 3

May 1961, Rodrigues & Coelho 2460 fl (INPA); 2 Dec 1966, Rodrigues & Mon-

teiro 8278 fl (INPA); 6 Dec 1966, Rodrigues & Monteiro 8280 fl (INPA); 20

Feb 1974, Steward et al. P20396 fl, fr (U); Para: 18 Jul 1950, Black et al. 50-

9881 fl, fr (MG, S); 16 Dec 1906, Ducke MG 7978a fr (MG); 4 May 1923,

Ducke RB 17865 fl (S); 23 May 1927, Ducke RB 19631 fl (B, S, U, US); Oct—

Nov 1957, Pires & Silva 6652 fl, fr (S); 20 Sep 1965, Prance et al. 1381 fl, fr

(NY, US); 23 Sep 1965, Prance et al. 1463 fr (F, GH, K, NY, S, U, YEN,

W); 25 Nov 1977, Prance et al. P25745 fr (U). Rondonia; 15 Mar 1978, Ander-

son 12139 fl (NY).

Distribution (Fig. 31): Costa Rica, Panama, Pacific side of Colombia,

and throughout the Amazon region extending to French Guiana and Amapa,
Brazil.

Discussion: The distinct marginal vein is a good vegetative character by
which A. phaeocarpa may be recognized. The pedicels are

rather long, and both

upper bract and sepals are caducous at an early stage. See also remarke under

A. petiolata.
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18. Anaxagorea prinoides (Dunal) A.DC., Mem. Soc. Phys. Geneve 5: 211.

1832; Martins in Martins, FI. Bras. 13(1): 40. 1841 (“Anaxagoraea”); Bail-

Ion, Hist. pi. 1; 213, 214. 1868; Sagot, Ann. Sci. Nat. Bot., Ser. 6(11): 137

1881; R.E. Fries, Kongl. Svenska Vetenskapsakad. Handl. 34(5): 25. 1900;

R.E. Fries, Acta Horti Berg. 12(1): 9. 1934. Fig. 25.

= Xylopia prinoides Dunal, Monogr. Anonac. 122. 1817; A.P. de Candolle,

Syst. Nat. 1: 501. 1818; A.P. de Candolle, Prodr. 1: 93. 1824. — Type :

Anonymous collector. French Guiana, fl, fr (holotype, G).

Tree, up to ca. 8 m tall. Leafy twigs 0.5—2.5 mm in diam., sparsely ferrugi-

neous-puberulous, soon glabrescent. Petioles 2—6(—10) mm long, 0.5—1 mm

in diam., sparsely ferrugineous-puberulous, soon glabrescent. Lamina (narrowly)

elliptic to (narrowly) obovate, 5—13 cm long, 1.5—3 cm wide, sparsely ferrugi-

neous-puberulous on lower side, base acute, slightly decurrent, apex acuminate

to obtuse; primary vein impressed on upper side; secondary veins curved, ca.

5— 10 on each side of primary vein, flat
on upper side, angles with primary

vein up to 75°, loop-forming at obtuse angles, loops thin but pronounced,
smallest distance between loops and margin 2—5 mm.

Inflorescences axillary, mostly short-pedunculate, mostly with a single flow-

er at a time; peduncle (or sympodial rhachis) 0.5—2.5(—5) mm long; pedicels

6— 11(—15) mm long, 0.5—1 mm thick at the base and up to 1.5 mm thick

below the flower; upper bract close to the calyx, often more or less reflexed,

with an outer diameter of 2—3.5 mm. Flower buds globose. Flowers pale yel-

low to yellowish brown (in vivo).
Indument of floral parts: pedicels, sepals, and petals densely ferrugineous-

puberulous, soon glabrescent.

Sepals free, ovate to broadly ovate, 5.5—7 mm long, 3.5—6 mm wide,

acute to obtuse, membranous, erect. Outer petals elliptic (to narrowly elliptic),

7.5—10.5 mm long, 3.5—4.5 mm wide, acute to obtuse, inner side flat (to

slightly concave). Inner petals elliptic to narrowly elliptic, 6.5—10 mm long,

2.5—4.5 mm wide, acute, inner side bifacial to keeled above the middle. Sta-

mens ca. 15—20, 3.5—4.5 mm long, 0.8.—1.3 mm wide, thecae 1.7—2.2 mm

long, not broader than the connective, apical prolongation of connective 1—1.6

mm long, 0.5—1.6 mm wide, acute. Staminodes ca. 5—10, narrowly obovate to

narrowly elliptic, 3.8—4.2 mm long, 0.6—1.3 mm wide, acute to obtuse. Car-

pels ca. 5—15, 1.7—2.2 mm long.

Monocarps 22—30 mm long, yellow to green (in vivo), glabrous, stipitate

part 14—20 mm long, beak 0.5—1 mm long, sometimes caducous. Seeds 10—

11 x6—6.5 mm.

Specimens examined : SURINAME. 3 Oct 1975, Lindeman et al. 713

fl(U).
FRENCH GUIANA. 3 Mar 1971, de Granville 755 fr (CAY, P, U); 1834,

Leprieur 313 fl, fr (F, G, P); 1819, Martin s.n.
fl (B, S); Patris s.n. fl. (G);

1819—1821, Poiteau s.n. fl (G); 15 Feb 1978, Prevost 190 fr (CAY, P).
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(Silva & Bahia 3549).A. prinoidesFig. 25.
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BRAZIL. Amapa: 1 Oct 1949, Black 49-8282 fl (NY); 4 Nov 1954, Cowan

& Maguire 38136 fl (F, NY, S, US); 16 Nov 1954, Cowan 38353 fl (K, NY,

S); 22 Nov 1954, Cowan 38515 fl (NY, RB, S); 30 Sep 1961, Fires et al. 51374

fl (F, NY, US). Maranhao; 13 May 1979, Rosa & Vilar 3125 fl (U). Para: 16

Aug 1978, Bahia 56 fl, fr (NY); 21 Nov 1981, Daly et al. 1513 fr (U); 14 Aug

1955, Froes 32053 st (MG), 32063 fr (S), 32140 fr (MG); 4 Sep 1972, de Gran-

ville B-4529 fl (CAY, P, U); 4 Sep 1959, Kuhlmann & Jimho 187 fr (SP, US);
13 Dec 1979, Maciel et al. 508 fr (F); 3 Nov 1965, Prance & Pennington 1925 fl.
fr (F, GH, K, NY, RB, S, U, US, YEN); 23 Jun 1907, Siguiero 8264 fl (G); 31

Mar 1971, M. Silva 2698 fr (MG); 14 May 1978, M.G. Silva & Bahia 3549 fl

(NY).

Distribution (Fig. 32): Eastern Suriname, French Guiana, and States of

Amapa and Para, Brazil.

Discussion: A. prinoides is an easily recognized species. Distinctive fea-

tures are the comparatively long, thin pedicels, and the upper bract which is

always close to the calyx and often becomes more or less reflexed.

19. Anaxagorea rufa Timmerman in Maas, Timmerman & Westra, Proc. Kon.

Ned. Akad. Wetensch., Ser. C, 87(3): 301. 1984. — Type: Schultes &

Cabrera 14464. Colombia. Vaupes: Rio Kananari (affluent of Rio Apapo-

ris), Cerro Isibukuri, 28 Oct 1951, fl (holotype, U; isotypes, GH, S, US).

Fig. 26.

Tree or shrub, up to 5(—10) m tall. Leafy twigs 2—12 mm in diam., dark

purplish red-puberulous, glabrescent. Petioles 8—26 mm long, 2.5—6.5 mm in

diam., purplish red-puberulous, glabrescent. Lamina narrowly elliptic to (ob)o-

vate, (15—)20 —48 cm long, 5—15 cm wide, purplish red-puberulous, rarely

glabrescent, on lower side, base acute to rounded, sometimes slightly asymmet-

rical, apex acuminate to acute, margin often slightly revolute; primary vein flat

or slightly raised on upper side; secondary veins curved at least toward the

margin, ca. 11—20 on each side of the primary vein, slightly raised on upper

side, angles with primary vein up to 60°, loop-forming at acute angles, loops

mostly indistinct, to more or less distinct toward the apex,
smallest distance

between loops and margin 2—8 mm.

Inflorescences axillary, (usually) on older parts of branchlets, pedunculate to

nearly sessile, mostly with a single flower at a time; peduncle (or sympodial

rhachis) up to 5(—10) mm long; pedicels 3—8.5 mm long, 2—3 mm thick at

the base and 3.5—5 mm thick below the flower; upper bract close to the calyx

to 3.5 mm below the calyx, with an outer diameter of 7.5—10 mm, caducous

before flowering. Flower buds globose to ovoid, brown (in vivo). Flowers

brownish, greenish, greenish cream, or yellowish without, white within (in vi-

vo).
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(Gentry & Revilla 20424).A. rufaFig. 26.
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Indumentof floral pans: pedicels, and outer side of sepals and petals dense-

ly rufo-puberulous, inner side of sepals and petals sparsely pale brown- to

orange-puberulous.

Sepals free, ovate to broadly ovate, 7.5—14.5 mm long, 6—10.5 mm wide,

obtuse to broadly rounded, erect, rigid. Outer petals ovate, 10—18.5 mm long,

(4.3 —)6 —7.5 mm wide, obtuse to rounded, margins involute, inner side keeled

above the middle, the keel ca. 1 mm wide at the base and to 1.5—2 mm high,
thickness including the keel 2.3—5 mm. Inner petals ovate, 9.5—16.5 mm long,

(3.5 —)5—7 mm wide, rounded, margins involute, inner side keeled above the

middle, thickness including the keel 3.2—4.5 mm. Stamens ca. 125, 3.6—5 mm

long, 0.6—1.1 mm wide, thecae 1.5—3.5 mm long, broader than the connec-

tive, apical prolongation of connective 0.5—0.9 mm long, 0.8—1.1 mm wide,

rounded to truncate. Staminodes ca. 30, narrowly obovate, 4.1—6 mm long,

0.8—3 mm wide, rounded, apex with a glandular margin. Carpels ca. 10—20,

4—4.5 mm long.

Monocarps 25—32 mm long, white, yellow, or wine-coloured (in vivo), den-

sely rufo-puberulous, stipitate part 14—22 mm long, beak (0.6—)1.5—2.2 mm

long, sometimes caducous. Seeds 14—15.5 x 7.5—8 mm.

Specimens examined: COLOMBIA. Vaupés; 24 Sep 1939, Cuatreca-

sas 6990 fl (US); 1 — 15 Dec 1951, Garda Barriga 13925 fl (US); 13 Nov 1952,

Romero Castaneda 3444 fl (YEN); 12 Aug 1951, Schultes & Cabrera 13522 fl

(US); 4 Dec 1951, Schultes & Cabrera 14745 fr (GH); 6 Feb 1952, Schultes &

Cabrera 15171fr (US); 16 Oct 1952, Schultes & Cabrera 17870 fl (US).
VENEZUELA. Amazonas; 21 Sep 1975, Berry 1476 fl (VEN); 6—19 Jul

1969, Bunting et al. 3773 fr (MY); 1 Mar 1979, Clark 7047 fr (NY); 24 Mar

1974, Gentry & Tillett 10883 fl (MO); 26 Mar 1974, Gentry et al. 10956 fl

(MO); 21 Nov 1977, Liesner 3723 fl, fr (MO), 3736 st (MO), 3745 (MO); 24

Nov 1977, Liesner 3793 fl (MO); 4 Apr 1979, Liesner 6154 fr (MO); 20 Apr

1979, Liesner 6815 fl, fr (MO), 6816 fl (MO); 5 May 1979, Liesner 7226 fr

(MO); 20 Jan 1980, Liesner 8476 fr (MO, U); 3 May 1970, Steyermark & Bunt-

ing 103034 fr (US, YEN); 24 Jan 1942, Ll. Williams 13957 fr (F, G, IJ, NY,

US, VEN); 4 Mar 1942, Ll. Williams 14620 fr (F, G, S, US, YEN).

PERU. Loreto: 8 Nov 1977, Gentry & Revilla 20424 fl (MO).

BRAZIL. Amazonas: 18 Feb 1959, Cavalcante 641 fr (MG); 28 Feb 1936,

Ducke RB 29012 fr (S); 21—26 Nov 1930, Holt & Blake 469 st (US); 9 Nov

1947, Fires 937 (S); 17 Feb 1959, Rodrigues 928 fr (INPA, S); Feb 1959, Ro-

drigues 1000fr (INPA).

Distribution (Fig. 35): Upper Amazon Region in Colombia, Venezuela,

and Brazil.

Discussion : A. rufa is a distinctive species which is to be placed within

the alliance of A. dolichocarpa. It may be recognized a.o. by the comparatively
broad midrib which is often slightly raised on the upper side in the basal half
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of the lamina, and by the large size of the upper bract (which drops during

flowering). The hairs on vegetative parts and outer side of sepals and petals
have a very dark purplish-red colournot found in other species of Anaxagorea,
where the hairs, if at all, are merely brown-coloured at most.

20. Anaxagorea silvatica R.E. Fries, Acta Horti Berg. 12(1): 10. 1934. —

Type: Mexia 4696. Brazil. Minas Gerais: Vi$osa, Fazenda de

alt. 700 m, 14 May 1930, fr (holotype, S; isotypes, A, BM, GB, GH, K,

MICH, MO, NY, U, UC, Z).

Tree to ca. 8 m tall. Leafy twigs 0.5—3.5 mm in diam., ferrugineous-puber-
ulous, soon glabrescent. Petioles 4—14 mm long, 1—2 mm in diam., soon gla-

brescent. Lamina narrowly obovate, (5 —)8—19 cm long, 2—6 cm wide, sparse-

ly ferrugineous-puberulous on lower side, base acute, apex acuminate to ob-

tuse, margin slightly revolute; primary vein slightly impressed on upper side;

secondary veins curved, ca. 9—14 on each side of primary vein, very slightly
raised on upper side, angles with primary vein up to 70°, loop-forming at acute

angles, loops indistinct, smallest distance between loops and margin 1—5 mm.

Inflorescence leaf-opposed, short-pedunculate to nearly sessile, or terminal,

mostly with a single flower at a time; peduncle up to 7 mm long; pedicels

8—14 mm long, 1—3 mm thick at the base and 2.5—5 mm thick below the

flower; upper bract 4.5—9 mm below the calyx, with an outer diameter of

2.5—4.5 mm, persistent. Flower buds and flowers unknown.

Indumentof floral parts: pedicels subglabrous.

Monocarps ca. 13—20 in number, green to dark green (in vivo), subgla-

brous, stipitate part 20—32 mm long, beak 0.5—1 mm long. Seeds 10—

13.5x 6.2—8.4 mm.

Specimen examined; BRAZIL. Minas Gerais: Vifosa, Fazenda de

Aguada, alt. 725 m, 16 Sep 1930, Mexia 5053 fr (A, B, BM, F, G, GB, GH, K,

MICH, MO, NY, U, UC, Z).

Distribution (Fig. 34): Only known from the type locality at an alti-

tude of ca. 700 m.

Discussion : A. silvatica is distinct from all other neotropical species by
its leaf-opposed or terminal, but never axillary, inflorescences. It is curious that

this has escaped Fries’s attention, and all the more so where Fries (1959) used

the position of the inflorescence as an important character to define sect. Rho-

palocarpus. In Chapter 12 arguments have been given for not maintaining the

two sections in Anaxagorea.
A. silvatica, as far as one can see without having flowers, might seem near-

est A. javanica, an impression which is supported by anatomical features of

primary vein and petiole, but contradicted by other leaf anatomical features,

see Chapter 4.2.
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21. Anaxagorea spec. A

Treelet, 2 m tall. Leafy twigs ferrugineous-puberulous, glabrescent. Petioles

14—21 mm long, ca. 3 mm in diam., ferrugineous-puberulous, glabrescent.
Lamina (narrowly) obovate, ca. 28 cm long, 10—12 cm wide, ferrugineous-pub-
erulous on lower side, base subacute to obtuse, apex acute to acuminate; pri-

mary vein slightly impressed to flat on upper side; secondary veins straight to

more or less curved, ca. 12 on each side of primary vein, slightly raised on

upper side, angles with primary vein up to 70°, loop-forming at mostly right

angles, loops indistinct, smallest distance between loops and margin 2—4 mm.

Inflorescence axillary, with peduncle (or sympodial rhachis) 5 mm long; ped-
icel 15 mm long, 2 mm thick at the base and 2.5 mm thick below the flower;

upper bract ca. 2 mm below the calyx, with an outer diameter of 4 mm, per-

sistent.

Indumentof floralparts: pedicels densely ferrugineous-puberulous.
Flowers not seen.

Monocarps ca. 10, ca. 30 mm long, green (in vivo), sparsely ferrugineous-
puberulous stipitate part ca. 20 mm long, beak 5.5—6 mm long, forming an

angle of 90° with the stipe. Seeds not seen.

Specimen examined (map, see Fig. 33): PANAMA. Darien: slopes of

Cerro Pirre, alt. 200—500 m, 30 Dec 1972, Gentry & Clewell 7039 fr (MO).
Discussion; This specimen comes closest to A. crassipetala and A.

guatemalensis. With A. crassipetala it has in common the length of the petiole

and the length of the pedicel, and with A. guatemalensis it shares the glabres-
cent young twigs and petioles, and the leaves with the largest width above the

middle. It is distinct from A. allenii, another Central American species, by the

smaller size of the upper bract. The most conspicuous feature is the very long
beak of the monocarps, placed at a right angle with the stipe and making the

whole monocarp appear more or less like a hook. This not found in any of the

Anaxagorea species hitherto described.

22. Anaxagorea spec. B

Tree, 8 m tall. Leafy twigs ferrugineous-puberulous. Petioles 10—22 mm

long, 3—4 mm in diam., ferrugineous-puberulous. Lamina narrowly elliptic to

obovate, 28—35 cm long, 12—15 cm wide, ferrugineous-puberulous on lower

side especially near the base, base obtuse to rounded, apex acuminate; primary
vein flat on upper side; secondary veins ca. 12—15 on each side of primary

vein, flat on upper side, angles with primary vein up to ca. 60°, forming indis-

tinct loops, smallest distance between loops and margin 2—4 mm.

Inflorescence axillary, with peduncle (or sympodial rhachis) 12—13 mm

long; pedicel 20 mm long, 2 mm thick at the base and 4 mm thick below the

flower; upper bract close to the calyx to 1 mm below the calyx, caducous be-

fore flowering. Flower buds conical.
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Indument of floral parts: pedicels, sepals, and outer side of petals densely

ferrugineous-puberulous.

Sepals free, ovate, 9 mm long, 5.5—7.5 mm wide, acute. Outer petals 7 mm

long and 3 mm wide in bud.

Monocarps ca. 20, 28—30 mm long, densely ferrugineous-puberulous, stipi-

tate part 15—18 mm long, beak 2 mm long. Seeds 12.5—13.5x6—7.5mm.

Specimen examined (map, see Fig. 33): COLOMBIA. Valle: coast of

the Pacific, Rio Yurumanqul, El Papayo, forest, alt. 10—20 m, 5 Feb 1944,

Cuatrecasas 15996 fl. fr (F, S).

Discussion: This is an apparently undescribed species. The flowers,

however, are too immature.

14.3. Palaeotropical species

by P. J. M. Maas, L. Y. Th. Westra & F. D. J. van Benthem (Utrecht)

14.3.1. Key to palaeotropical species

1 Inflorescences axillary, to cauliflorous; upper bract close to the calyx.

23. A. borneensis

— Inflorescences leaf-opposed or terminal, to cauliflorous; upper bract at a

distance of 2 mm or more from the calyx 2

2 Outer petals mostly up to 10 mm long; stamens up to ca. 30, all fertile;

carpels up to 5; beak of
monocarps 1.5 mm long or more.

25. A. luzonensis

— Outer petals mostly more than 10 mm long; stamens ca. 45, or more,
the

inner ones staminodial; carpels 7 or more; beak of monocarpsup to 1 mm

long at most 24. A. javanica

Insufficiently known: 26. A. radiata

14.3.2.Descriptions of palaeotropical species

23. Anaxagorea borneensis (Becc.) James Sind., Sarawak Mus. J. 5: 598. 1951.

Fig. 27.

= Eburopetalum borneense Becc., Nuovo Giorn. Bot. Ital. 3: 181. pi. 2. 1871.

— Type: Beccari 3936. Malaysia. Borneo: Sarawak, 1865—1866 (holo-

type, ?FI, not seen; isotype, K).
= Anaxagorea ramiflora Boerl., Icon, bogor. 1: 157. t. 51. 1899. — Type:

Jaheri in Nieuwenhuis 1220. Borneo (holotype presumably at BO, not seen;

fragment, B).
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Tree, up to 9 m tall. Leafy twigs 1—3 mm in diam., ferrugineous-puberu-

lous to glabrescent. Petioles 6—13 mm long, 1—2 mm in diam., ferrugineous-
puberulous to glabrescent. Lamina narrowly elliptic to obovate, (12 —)17—26

cm long, 4—10 cm wide, sparsely ferrugineous-puberulous on lower side, base

acute (to obtuse), often slightly asymmetrical and decurrent, apex acuminate;

primary vein impressed on upper side; secondary veins curved, ca. 9— 12 on

each side of primary vein, slightly raised on upper side, angles with primary
vein up to 60°, loop-forming at acute to right angles, loops rather distinct,

smallest distance between loops and margin 1—3 mm.

Inflorescences axillary or on short axillary shoots, also on older parts of

branchlets, to cauliflorous, short-pedunculate to sessile, with 1—several flowers

at a time, the flowers often in 2—few rhipidia together; peduncle (or sympo-

dial rhachis) up to 10 mm long; pedicels 20—30 mm long, 1 mm thick at the

base and 1—1.5 mm thick below the flower; upper
bract close to the calyx,

with an outer diameter of 3—4.5 mm, persistent. Flower buds broadly conical.

Indument of floral parts: pedicels, outer side of sepals and petals, and car-

pels densely puberulous, inner side of sepals and petals glabrous.

Sepals free, broadly ovate, (2.5 —)3.5—5.5 mm long, (3 —)3.5—6(—7) mm

wide, rounded to obtuse. Outer petals broadly ovate, 7.5—9 mm long, 6—7.5

mm wide, acute to obtuse, inner side flat to bifacial, to keeled, above the mid-

dle, keel 2—2.5 mm thick. Inner petals absent. Stamens ca. 30, 1.3—2.1 mm

long, 0.5—1 mm wide, thecae 0.3—0.6 mm long, not broader than the connec-

tive, apical prolongation of connective under 0.2 mm long, broadly truncate.

Staminodes ca. 10—15, obovate to obtriangular, 0.6—1.1 mm long, 0.4—0.7

mm wide, broadly rounded to truncate. Carpels ca. 15—20, 1.2—1.4 mm long,

stigma finely tuberculate.

Monocarps 17—25 mm long, densely puberulous, becoming sparsely puber-

ulous, stipitate part 12—15 mm long, beak 0.3—1 mm long. Seeds not seen.

Specimens seen: MALAYSIA. Borneo: Sarawak, Kuching, 25 Jul

1963, Chew Wee-Lek 648 fl (A, K, L), 1929, ]. & M. S. Clemens 20570 fl (K.

Z), 8 Apr 1974, Laijanai S 34147 fr (L), 26 May 1974, Othman Ismawi S 33724

fr (L), Busau, Sep 1905, Ridley 12387 (K), Marudi, 5 May 1965, Sibat ak Luang
S 23040 fr (L).

INDONESIA. Borneo: Kalimantan, 24 Nov 1955, Endert 5206 fr (K, L).

Distribution (Fig. 37): Only known from Borneo.

Discussion : A. horneensis is clearly distinct from other Asiatic Anaxago-
rea species by the axillary position of the inflorescences. Other special features

of this species include the possession of only 3 petals, the inner whorl lacking,
and the finely tuberculate stigmatic surface. A total reduction of the inner pet-

als elsewhere in Anaxagorea is known only in varieties of A. javanica. The

stigmatic surface in other Anaxagorea species is smooth, as already mentioned

in the chapter on flowers. The stamens in A. horneensis all have short thecae



P. J.M. Maas & L. Y. Th. Wesera, Studies in Annonaceae 11. Anaxagorea, Part 2 179

20570). a, leaf; b, one monocarp; c—d, outer petals, inner side, lateral view, and cross

section; e, stamen, seen from two sides; f, staminodes and carpels.

(a—b, Sibat ak Luang S 23040 ; c, Ridley 12387; d—f, ClemensA. borneensisFig. 27.



a, leaf; b, infructescence; c—d, flowers; e—f, outer petals, inner side and lateral

view; g, outer petal, inner side, lateral view, and cross section; h, inner petal, inner side,

lateral view, and cross section; i, stamens; j, stamen, also in cross section; k, staminode.

(b,A. javanica var. indet.Kostermans 5329), and Chan FRI

6672).

(f, i,

e,Everett FRI 14131; Brand SAN 24583),(a, d,A. javanica var dipetala A. ja-
vanica var. tripetala

(c,A. javanica var. javanica g—h, j—k,Herb. Kerr 53;Fig. 28. Sinclair & bin Salleh

40909),

180
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(less than half of the length of the whole stamen), and a very short apical pro-

longation.

24. Anaxagorea javanica Blume, Fl. Javae 66. t. 32, 36 (A). 1830; Zollinger,

Linnaea 29: 323. 1858; Boerlage, Icon, bogor. 1: 109. 1899; Koorders &

Valeton, Meded. Lands Plantentuin 61: 295. 1903; Comer, Card. Bull.

Straits Settlem. 10: 12. 1938; Sinclair, Card. Bull. Straits Settlem. 14(2):

347. fig. 24. 1955. Backer & Bakhuizen van den Brink, Fl. Java 1: 105.

1963. — Type: Reinwardt s.n. Indonesia. Java: coastal forest near Bata-

via (Jakarta), fr (lectotype, L; isolectotype, L); Blume s.n.. Indonesia. Java:

Anjer, province of Bantam, fr (syntypes, A, B, K, L, LE, S, U). Fig. 28.

Tree or shrub, up to ca. 8(—15) m
tall. Leafy twigs 1—4 mm in diam.,

ferrugineous-puberulous, soon glabrescent. Petioles 7—12( —16) mm long, 1—

2.5 mm wide, ferrugineous-puberulous, soon glabrescent. Lamina oblong to

obovate, 10—22(—29) cm long, 3—12 cm wide, ferrugineous-puberulous to

soon glabrescent on lower side, base obtuse to rounded, slightly asymmetrical

and decurrent, apex acuminate (to acute); primary vein slightly impressed on

upper side; secondary veins curved, ca. 6—10( —13) on each side of primary

vein, flat to slightly raised on upper side, angles with primary vein up to 70°,

loop-forming at acute angles, loops indistinct, smallest distance between loops
and margin 2—8 mm.

Inflorescences terminal or leaf-opposed, also on older parts of branchlets,

short-pedunculate to sessile, with 1—several flowers at a time, sometimes pro-

ducing up to ca. 20 flowers in succession on a sympodially elongating axis up

to 20 mm long; peduncle up to 5 mm long; pedicels (6—)8—12(—16) mm

long, 0.5—1 mm thick at the base and 1—2 mm thick below the flower; upper

bract (2—)4—7 mm below the calyx, with an outer diameterof 2—3 mm, per-

sistent. Flower buds globose to ovoid or conical. Flowers white to greenish-
white or yellowish-white, fragrant (in vivo).

Indumentof floral parts; pedicels, bracts, and outerside of sepals and petals

densely puberulous to glabrescent, outer side of inner petals sparsely pu-

berulous to glabrous, inner side of sepals and petals glabrous or with some

scattered hairs along the margin.

Sepals free, 3 or 2, broadly ovate, 3 —6 mm long, 2.5—5.5 mm wide, acute

to obtuse. Outer petals 3 or 2, ovate to broadly ovate, 8—16.5(—23) mm long,
4.5—10 mm wide, acute to obtuse, inner side bifacial just below the apex and

concaveover the greater part, or bifacial in the upper half to two-thirds, or flat

in the upper half to two-thirds, the apical part 2—4.5 mm thick. Inner petals 3

or absent, rhomboid to narrowly triangular-obovate, 8 —11( —15) mm long, 2—

5 mm wide, acute, inner side bifacial to broadly keeled in the upper third, the

apical part 1.3—1.6 mm thick including keel. Stamens ca. 45—65, 3—4 mm

long, 1—1.6 mm wide, thecae 1.5—2.5 mm long, (mostly) broader than the

connective, apical prolongation of connective 0.5—1.1 mm long, 1—1.6 mm
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wide, rounded to truncate. Staminodes ca. 10—20, oblong, 4—5.5 mm long,

0.4—0.8 mm wide, truncate. Carpels ca. 5—25, 2.5—3.5mm long.

Monocarps 22—47 mm long, green (in vivo), densely puberulous, glabres-

cent in age, stipitate part 14—33 mm long, beak 0.2—0.6( —1) mm long. Seeds

10—15 x 5—9 mm.

Key to varieties of Anaxagorea javanica

1 Petals 6, in two trimerous whorls 24a. var. javanica

— Petals in one whorl, inner whorl absent 2

2 Sepals and petals 3 24b. var. tripetala
— Sepals and petals 2 24c. var. dipetala

24a. Anaxagorea javanica Blume, var. javanica. Fig. 28c, g, h, j, k.

= Melodorumfuscum Craib, J. Nat. Soc. Siam 6: 43. 1923. — Type : Eryl
Smith 536. Thailand. Khao Ram, fl (holo?-type, K).

Flower buds globose. Sepals and petals in whorls of 3. Sepals broadly ovate,

3.5—5.5 mm long, 2.5—4.5 mm wide. Outer petals ovate to broadly ovate, 9—

14.5(—18) mm long, 6—9 mm wide, inner side variable from bifacial just below

the apex to bifacial, or broadly keeled, in the upper third (to upper half), apex

acute to obtuse. Inner petals present.

Specimens examined: THAILAND. Aug 1927, Herb. Kerr 53 fl. fr

(K); Dec 1924, Kerr 9591 fr (BM, C, E, K, L); 22 Dec 1928, Kerr 16285 fl

(BM, K); 1970, K. & S.S. Larsen 3577 fl (K); 11 Aug 1975, Maxwell 75—752 fl

(L); 21 Apr 1950, Plernchit 338 fl (K) ; 19 Sep 1961, Smitinand& Sleumer 1181

fl, fr (C, K, L); Mar 1915, Vanpruk 622 fl(K).

MALAYSIA. Malaya; Johore, 25 Nov 1971, Loh FRI 19195 fl (L); Kedah,

Nov 1916, H.C. Robinson s.n. fl (BM); Kelantan, 17 Mar 1967, Cockburn FRI

7117 fl (L), 5 Jul 1935, Henderson 29534 fl (K); Pahang, 20 Aug 1928, Hoshuno

SF 20529 fl (K); Perak, 15 Oct 1927, Henderson 19398 (K); Trengganu, 20 Sep

1955, Sinclair 8695 fl (E), 20 Sep 1955, Sinclair & Kiah bin Salleh SF 40909 fl

(E, K), 15 Sep 1969, Suppiah FRI 11393, fl. fr (K, L).

SINGAPORE. 29 Jun 1955, Sinclair 8447 fl, fr (E), SF 40651 fl, fr (BM, E,

F, K, L); Teh s.n.
fr (MO).

INDONESIA. Sumatra: Forbes 2608 fl, fr (BM, L, LE).

Distribution (Fig. 38): Thailand, Malaya, Singapore, Indonesia. Collect-

ed in primary forests at alt. 20—300 m.

24b. Anaxagorea javanica var. tripetala Corner, Gard. Bull. Straits Settlem.

10: 12. 1939; Sinclair, Gard. Bull. Straits Settlem. 14(2): 347. fig. 24. 1955.
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— Type : Henderson 23788. Malaya. Perak; Gunong Pondok, 7 Jun 1930,

£1 (hololype, SING, not seen; isotype, K). Fig. 28f, i.

Anaxagorea scortechinii King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 61:

68. 1892; King, Ann. Roy. Bot. Gard. (Calcutta) 4: 85. t. 119. 1893; Boer-

lage, Icon, bogor. 1: 110. 1901; Ridley, FI. Malay Peninsula 1: 62. 1922;

Craib, FI. siam. 1: 46. 1925; Comer, Card. Bull. Straits Settlem. 10: 11.

1939. — Type: King 2375. Malaysia. Malaya: Perak, Sep 1881 (syntypes,

BM, L); King 4508, ibidem, Jul 1883 (syntype, K); King 4823, ibidem, Aug

1883, fl, fr (syntype, K); King 7361, ibidem, Mar 1885, fr (syntypes, A, BM,

K, LE); King 10508, ibidem, Jul 1886 (syntype, K); Scortechini 1624, ibi-

dem, Dec 1884 (syntype, K); Scortechini
s.n., ibidem, fr (syntypes, BM,

US); Wray 3400, ibidem, 28 May 1889, fl (syntype, P).

Flower buds ovoid (to globose). Sepals and petals in whorls of 3. Sepals

ovate to broadly ovate, 3.5—5.5( —8) mm long, 3—4( —5.5) mm wide, apex

acute to obtuse. Outer petals ovate, 8—16.5( —23) mm long, (4.5—)5.5—7.5(—

10) mm wide, apex acute to obtuse, inner side bifacial in the upper half or

two-thirds, thickness in apical part 2—4.5 mm. Inner petals lacking.

Specimens examined: THAILAND. 13 Aug 1923, Kerr 7605 fl (BM,

C, E, K, UC).
MALAYSIA. Malaya: Kedah, Dec 1928, Meh CF 9043 fl (K); Pahang, 16

Nov 1924, Haniff & Nur SF 17180 fr (UC), 1891, Ridley 2424 fr (BM, K);

Perak, 1887, Curtis 1282 (K), 7 Dec 1965, Shah & Sidek 1147 fr (K, L), Aug

1909, Ridley 14734 fl (BM, K), 28 Oct 1958, Sinclair 9886 fl (A, E, K, L), 3C

Mar 1931, Symington CF, 25822 (L); Selangor, 8 Apr 1965, Ng KEP 99068 fr

(L), May 1896, Ridley 7220 (BM, K), 7285 (K), 27 Nov 1974, Stone 12126 fl

(MO), 28 Mar 1930, Symington CF 22951 fr (K); Trengganu, 13 Jul 1953, Sin-

clair 7655 fl (E), 13 Jul 1953, Sinclair & Kiah bin Salleh SF 39928 fl (BM, E, K,

L). Borneo: 11 Jul 1932, Bakar 2477 fr (A, K); 16 Jul 1970, Cockbum SAN

71009 fr (L); Oct 1922—Mar 1923, Elmer 20558 (B, BM, BR, C, E, GH, K,

L, M, MICH, MO, NY, S, U, UC, Z), 21131 fr (A, BM, BR, C, F, GH, K,

L, M, MICH, MO, NY, P, S, U, UC, US, Z); 7 Aug 1926, Evangelista in

D. Wood 2558 fl (UC); 11 Dec 1973, Gibot SAN 76685 fr (L); 14 May

1932, Puasa 1851 fr (K); 19 Jul 1959, Meijer SAN 19644 fr (B, K, L, US), 22

Nov 1962, Meijer SAN 28373 fl (L); 16 Jul 1970, Talip SAN 70877 fr (L). 17

Jul 1970, Talip SAN 70955 fl(L).
INDONESIA. Borneo: 11 Jun 1951, Kostermans 5144 fl, fr (K, L); 18 Jun

1951, Kostermans 5313 fl (K, L); 19 Jun 1951, Kostermans 5329 fl (K, L); 27

Jul 1957, Kostermans 13235 fr (K, L); 22 Sep 1957, Kostermans 14010 fl, fr (K,

L); 12 Oct 1963, Kostermans 21248 fr (L).

Dis tribution (Fig. 38): Thailand, Malaya, Borneo. Collected in ever-

green, primary or disturbed forests, along paths or along streams; at alt. 10—

450(—1100) m.
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24c. Anaxagorea javanica var. dipetala Corner, Gard. Bull. Straits Settlem.

10: 12. 1939; Sinclair, Gard. Bull. Straits Settlem. 14(2): 349. 1955. —

Type: Comer SF 28792. Malaysia. Malaya: Johore, Sungei Berassau, Ma-

wai-Jemaluang Road, 6 Feb 1935, fl (holotype, SING, not seen; isotype,

A). Fig. 28a, d, e.

Floral buds ovoid. Sepals and petals in whorls of 2. Sepals broadly ovate,

4—5.5 mm long, 4.5—5.5 mm wide, apex
obtuse. Outer petals ovate, 11 —15

mm long, 8—9.5 mm wide, apex obtuse, inner side flat in the upper half to

two-thirds, the apical part to ca. 3.5 mm thick. Inner petals lacking.

Specimens examined: MALAYSIA. Malaya: Johore, Sungei Kayu

Ara, Maway-Jemaluang Road, 15 May 1935, Comer SF 29464 (A, K), Mile 15

on Maway-Kemaluang Road, 30 Oct 1936, Comer SF 31932 fl (A, K, P), Bt.

Panjang, Ulu Sedili, alt. 210 m, 10 Apr 1970, Everett FRI 14131 fr (A, K), Mile

23 on Kota Triggi-Jemaluang Road, 21 May 1954, Sinclair 8085 fl, fr (E), SF

40300 fr (E, K, L). Borneo: Sabah, Lahad Datu Distr., K/Bay Block 82, 20 Apr
1964, Agam & Aban SAN 41631 fr (L), Pulau Sakar, Lahad Datu, 19 Mar

1961, Brand SAN 24583 fl, fr (K, L).

Distribution (Fig. 38): Malaya and Borneo.

Specimens not identified to variety (map, see Fig. 38): THAILAND. 26

Mar 1949, Bunkert 14 fr (A, K); 13 May 1973, Geesink & Santisuk 5418 fr (C,

E, K, L, P); 29 Jan 1966, Hansen & Smitinand 12155 fr (C, L); 13 Apr 1928,

Kerr 15155 fr (BM, E, K); Feb. 1930, Kerr 18193 fr (BM, E, K); 11 Mar 1974,

K. & S.S. Larsen 33140 (C); 17 May 1970, Phusomsaeng et al. 342 fr(C, K, P);

9 Jan 1968, Sangklachand 1510 fr (C, E, L, P); 26 Feb 1935, Seidenfaden 2764

fr (C); 25 Jan 1958, Sorensen et al. 654 fr (C).
MALAYSIA. Malaya: Johore, 5 Jul 1970, Samsuri bin Ahmad 327 fr (A,

C, K, L), 31 May 1970, Shah & Samsuri 1724 (A, C, K, L), 1 Feb 1971, Shah

& Ahmad bin Shukor 2297 fr (A, C), 10 May 1968, WhitmoreFRI 8658 fr (C),

8659 fr (A); Kedah, 12 Apr 1968, Sidek bin Kiah 378 fr (A, C, K, L); Kelan-

tan, 30 Jun 1968, Chan FRI 6672 fr (A, K, L), 10 Jun 1967, Ng FRI 5319 fr

(A, L), 28 Apr 1976, Stone & Sidek 12580 fr (L), 18 Jun 1968, Suppiah KEP

104598 fr (L), 13 Jun 1968, Suppiah KEP 104814 fr (L), 27 Jul 1962, Unesco

Limestone Expedition 1962 42 (A, K, L), 23 Jul 1967, Whitmore FRI 4198 fr

(L); Negri Sembilan, 8 Sep 1969, Suppiah FRI 11357 fr (L); Pahang, 14 Jul

1967, Chelliah KEP 104428 fr (L), 27 Mar 1959, Kadim bin Tassim & Mahmud

bin Awang 30 (K, L), 1 Jun 1972, Kochummen FRI 16524 fr (L), 16 Feb 1971,

Samsuri bin Ahmad & Ahmad bin Shukor 410 fr (C), 16 Jul 1970, Shah &

Noor 1901 (A), 17 Feb 1971, Suppiah FRI 11577 fr (K, L); Perak, 30 Jul 1970,

Chan FRI 13337 fr (K, L), 3 Apr 1968, Ng FRI 5996 fr (L); Selangor, 21 Apr

1959, Kochummen KEP 78967 fr (K, L), 14 Apr 1961, Kochummen KEP 98256
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fr (L), 13 Oct 1973, Shah & Ali 3006 fr (C, HBG), 17 Jul 1965, Stone 5957

(MO); Trengganu, 1 Jun 1968, Cockhurn FRI 8385 fr (A, L), 10 Jun 1968,

Cockhurn FRI 10563 fr (L), 1 Jun 1974, Shah et al. 3302 fr (C). Borneo: Sabah,

11 Apr 1964, Agam & Ahan SAN 41603 fr (L), 25 Jun 1963, Agam & Gihot

SAN 36043 fr (K, LE), 9 Sep 1961, Bakar SAN 26185 fr (K), 16 Aug 1976,

Cockhurn SAN 84869 fr (K, L), 8 Dec 1962, 27 Mar 1963, Elleh SAN 35591 fr

(K, L), Madani SAN 33176 fr (L), 20 Mar 1962, Madani SAN 35128 fr (L), 14

Mar 1974, Madani SAN 78745 fr (K, L), 18 Apr 1961, Meijer SAN 24868 fr

(K, L), 25 Jul 1970, Muroh SAN 71084 fr (K, L), 27 Aug 1965, Nordin SAN

46055 fr (L), 31 Aug 1976, Stone SAN 85185 fr (K, L), 3 Apr 1978, Sundaling

SAN 87968 fr (K, L), 5 Mar 1955, Wood A 2914 fr (A, L).

SINGAPORE. 25 May 1929, J. & M. S. Clemens 22540 fr (NY); 31 May

1976, Samsuri bin Ahmad 1255 fr (MO); 18 Jul 1967, Shah 1199fr (E).

INDONESIA. Sumatra: 18 Feb 1920, Achmad 1698 fr (L), 20 Oct 1924,

Ihoet 461 fr (L). Java: 19 Nov 1913, Backer 10053 fr (B, BR, K, L, P, U),

1880—1882, Forbes 1293 (L).

Discussion: A. javanica is one of the two common and widespread

Anaxagorea species in Asia, easily recognized by the leaf-opposed or terminal

inflorescences. When in flower, it is distinguishable from A. luzonensis, the

other Asiatic species with similarly placed inflorescences, by the rather large
number of stamens and the presence of staminodes. Fruiting A. javanica can be

distinguished from A. luzonensis by the short-beaked monocarps. The most

curious and puzzling aspect of A. javanica is the variation in the perianth in an

otherwise quite homogeneous species, with forms with 2 whorls of petals and

forms with only the outer whorl of petals, the latter divided again in trimerous

and dimerous forms. Corner’s vision (Corner 1939, l.c.) assigning these

forms varietal status under A. javanica is followed here. Breeding and/or cross-

ing experiments, if such ever could be realized, shouldprove very interesting.

25. Anaxagorea luzonensis A. Gray, U.S. Expl. Exped., Phan. 1: 27. 1854;

J. D. Hooker & T. Thomson, in Hooker, J. D., FI. Brit. India 1: 68. 1872;

King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 61; 68, 1892: King, Ann.

Roy. Bot. Gard. (Calcutta) 4: 84. t. 118. 1893; Trimen, Handb. fl. Ceylon
1: 27. 1893; Boerlage, Icon, bogor. 1: 108. t. 31. 1899; Merrill, Philipp. J.

Sci. 1, Supl. 1: 53. 1906, 3: 76. 1908; Finet & Gagnepain, in Lecomte, Fl.

Indo-Chine 1: 76. fig. 10. 1907; Ridley, Fl. Malay Penins. 1: 62. 1922;

Merrill, Enum. Philipp, flow. pi. 2: 158. 1923; Craib, Fl. siam. 1: 46. 1925;

Corner, Gard. Bull. Straits Settlem. 10: 12. 1939; Backer & Bakhuizen van

den Brink, Fl. Java 1: 105. 1963. — Type : Gray s.n. Philippines. Luzon:

prov. Laguna, Los Banos, 1838—1842, fr (holotype, US; isotype, GH). Fig.

29.
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= Anaxagorea zeylanica Hooker & Thomson, Fl. Ind. 1: 144. 1855; Miquel,
FI. Ned. Ind. 1(2); 49. 1858; Thwaites & J.D. Hooker, Enum. 10. 1858;

Beddome, Icon. pi. Ind. or. 1: 10. t. 46. 1870. — Type: Champion s.n.

Sri Lanka (syntype, not seen); Cuming 831. Philippines. Luzon: prov.

Tayabas, Mts. of Cristobal and Mayayai, 1841, fl (syntypes, BM, E, K, LE,

OXF, P, S); Lohh 457. Philippines. Luzon (syntype, K); Walker 146. Sri

A. luzonensisFig. 29. (a, c, Walker, “Herb. Wight 27”; b, Lobb 457 ;

d, f—h,

Ramos BS 13623 ; e,

Poilane 6664). a, leaf; b, infructescence; c, flower bud; d, flower, seen from

aside; e, flower laid open; f, outer petal, inner side, lateral view, and cross section; g,

innerpetal, inner side, lateral view, and cross section; h, stamens.
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Lanka (syntype, GH); “Herb. Wight 27” = Walker 1209 ? Sri Lanka (syn-

types, E, GH, K).

Rhopalocarpus fruticosus Teysm. & Binnend. ex Miq., Ann. Mus. Bot. Lug-
duno-Batavi 2: 22. t. 2, fig. B. 1865; Bentham in Bentham & Hooker, Gen.

pi. 1: 957. 1867. — Type: Teysmann s.n. Indonesia. Moluccas: Batjan, 7

Mar 1867,fl, fr (holotype not located; iso(?)-types, BM, L).
= Anaxagorea fruticosa (Teysm. & Binnend. ex Miq.) Scheffer, Flora 52: 302.

1869; Scheffer, Natuurk. Tijdschr. Ned.-Indie 31:9. 1870.

Shrub (or small tree), up to 4 m tall. Leafy twigs 1—3 mm in diam., ferru-

gineous-puberulous to soon glabrescent. Petioles 3—13 mm long, 1—3 mm in

diam., ferrugineous-puberulous to soon glabrescent. Lamina (narrowly) elliptic

(to obovate), (3.5—)6 —21 cm long, 2—8 cm wide, ferrugineous-puberulous to

soon glabrescent on lower side, base acute (to obtuse), slightly decurrent, apex

acuminate (the apex itself often obtuse); primary vein impressed on upper side;

secondary veins curved to straight, ca. 5—7 on each side of primary vein,

slightly impressed on upper side, angles with primary vein up to 65°, loop-
forming at obtuse to acute angles, loops distinct, smallest distance between

loops and margin 2—5 mm.

Inflorescences terminal or leaf-opposed, occasionally on olderparts of branch-

lets, to cauliflorous, (mostly) short-pedunculate to sessile, with mostly one

flower, or up to several flowers, at a time; peduncle up to 2(—12) mm long;

pedicels 4—9(—12) mm long, 0.5—1 mm thick at the base and 0.7—1.5 mm

thick below the flower; upper bract 2—6 mm below the calyx, with an outer

diameter of 1—2 mm, persistent. Flower buds globose to ellipsoid or ovoid.

Flowers white (in vivo).

Indument of floral parts: pedicels, bracts, outer side of sepals and outer pet-

als densely puberulous, to glabrescent in age, outer side of inner petals sparsely

puberulous to glabrous, inner side of sepals and petals glabrous.

Sepals free, broadly ovate, (1.8 —)2.3—3( —4) mm long, 1.8—3( —3.7) mm

wide, acute to rounded. Outer petals ovate, 6—9( —12) mm long, 2.2—5 mm

wide, acute (to obtuse), the inner side bifacial just below the apex, concave

over the greater part. Inner petals elliptic to obovate, 5—8 mm long, 1.5—3.5

mm wide, acute (to acuminate), the inner side bifacial to broadly keeled just
below the apex, concave over the greater part. Stamens ca. 15—30, 3.2—3.8

mm long, 0.4—0.7 mm wide, thecae 1.7—2.7 mm long, broader than the con-

nective, apical prolongation of connective 0.3—0.4 mm long, rounded to trun-

cate. Staminodes absent. Carpels up to ca. 5, 3.3—4.5 mm long.

Monocarps 18—34 mm long, green (in vivo), densely puberulous, to gla-
brescent in age, stipitate part 11—24 mm long, beak 1.2—5 mm long. Seeds

(7.5—)9 —11 x4.5—6.5 mm.

Specimens examined: SRI LANKA. Thwaites 3883 fr (BR, FHO,

GH, K, LE, P, UC, W).
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INDIA. Andamans: 23 Jul 1974, Bhargava 1857 fl (E, L); 31 Jul 1974,

Bhargava 1948 fl (E, L); 21 Jul 1975, Bhargava 2466 fr (L); 8 Jan 1976, Bhar-

gava 3364 fr (L); 3 Nov 1977, Bhargava et al. BSI 6312 fl, fr (L); 1884, King
402 fr (BM, E, L, LE, K, P); 29 Sep 1890, King s.n. (BM); 31 Oct 1891, King

s.n. fr (L); 20 Aug 1892, King s.n. fl (K); 8 Aug 1894, King s.n. fr (Z); 10 Sep

1894, King s.n. fr (A, P); S. Kurz s.n. (K); 31 Jan 1974, Nair 832 fr (L); 16 Sep

1915, Parkinson 246 (K); Oct 1900, Prain 85 fl, fr (Z); Feb—Mar 1934, Ram

3709 fr (A, E).
BURMA. 29 May 1919, Kerr 21611 fr (BM); J. Kurz 66 (K); Dec 1937,

Maung Po Chui 4404 (K); McLellan s.n. (E); 12 Feb 1927, Parker 2587 fl, fr

(UC); Scott s.n. (K, L).
THAILAND. 25 Oct 1971, van Beusekom & Geesink 3345 fr (L); Sep

1914, Collins 474 (K); Sep 1914, Collins 529 fr (K, US); 30 Sep 1924, Collins

1037 fr (K, US); 30 Mar 1925, Herb. Kerr 34 fl (BM, K); 31 May 1922, Kerr

6041 fl (BM, E, K, P, UC); 28 Sep 1924, Kerr 9228 fl (BM, E, K); 16 Apr

1927, Kerr 12770 fl, fr (BM, E, K); 8 Nov 1930, Marcan 2539 fr (BM); 18 May

1975, Maxwell 75-531 fl (L); 23 Jan 1927, Put 513 fl, fr (BM, K); 10 Sep 1927,

Put 1039 (BM); 12 Sep 1927, Put 1068 fr (BM, E, K); 11 Mar 1928, Put 1513 fl

(BM, E, K); 16 Feb 1900, Schmidt 552 fl (C); 16 Jul 1921, Winit 624 fl, fr (K).

CAMBODJA. Nov 1921, Evrard 731 fr (A, B, K, NY, P); May 1870,

Pierre 600 fr (A, BM, GH, K, L, LE, P, US).

VIETNAM. Jun 1909, d’Alleizette 90 (L); Sep 1876, Harmand 778 fr (P);

Jul 1877, Pierre 1793 (BM, L, P); 15 May 1923, Poilane 6303 fl (A, P), 6328 fr

(P); 24 May 1923, Poilane 6664 fl (A, NY, P); 10 Jun 1924, Poilane 10755 fl

(A, P), 10775 (A); 13 Oct 1931, Poilane 19661 fr (A, P); 26 Oct 1932, Poilane

21251 fl (A, K, NY, P); 14 Aug 1936, Poilane 25375 fr (P); 19 Aug 1938, Poi-

lane 27554 (K, P); 2 Jan 1966, Vidal4957 fr (P).

CHINA. Hainan: 24 Apr 1932, Ko 53174 fl (A, NY); 27 Sep 1927, Ts'ang
Wai-Tak 949, LU 16448 fr (A, E, K, NA, MO, NY, S, UC, US); 29 Oct

1933, Wang 34918fr (A, NY, S); 11 Jan 1934, Wang 36360fr (A, E, M, NY).

PHILIPPINES. Bohol; Aug.—Oct 1923, Ramos BS 42647 fr (A, LE, UC).
Guimaras: 6 May 1950, Sulit PNH 11824 fr (A, L). Leyte: Jan 1906, Elmer

7113 (A, E, K, LE, NY); 31 Jul 1915, Wenzel 1496 fl (A, BM, F, GH, MO); 7

Sep 1916, Wenzel 1615 fr (A, BM, F, GH, MO, NY). Luzon: Jul 1904, Ahern

130 fr (US); Oct 1904, Ahern FB 1889fr (F, K, NY, US); Sep 1905, Ahern FB

3316 fr (K, M); Jun 1904, Borden FB 1215 (F, K, NY, US), FB 1229 fl (BM, F,

K, NY, US); Jul 1904, Borden FB 1327 fl (K, NY, US); Aug 1904, Borden FB

1770 (E, NY, US); 1840, Gallery 8 (P); 1866, Cuming 496 fl, fr, (BM, C, E,

GOET, K, L, LE, MO, OXF); Cuming 499 (BM); Nov 1947, Edano PNH

4077 fr (BR); 4 Dec 1926, Edano BS 48700 fr (S, UC); Nov 1904, Elmer 6639

(E. K, NY); Jul 1916, Elmer 16544 fr (A, BM, C, GH, K, L, MICH, MO,

NY, P, S, U, UC, US, Z); Jun—Jul 1917, Elmer 17739 fl (A, BM, C, F, GH,

K, L, MO, NY, P, S, U, UC, US, Z); 9 Nov 1914, Foxworthy 13 fl (A); 24

Jan 1955, Cabot PNH 33454 fr (L); 27 Oct 1913, Gates 6603 fl (F); 18 Oct
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1913, Gates 7190 fl, fr (F); 15 Dec 1903, Hallier 4025 fr (L); Lobb 222 fl (K);

Oct 1909, Loher s.n. (UC); Nov 1912, Loher s.n. fr (UC); Sep 1913, Loher s.n.

fl (UC); Jun 1892, Loher 27 fr (K, M, NY, US), 28 fr (K, M, US), 29 fr (K,

M, US); 26 Oct 1890, Loher 30 (K, M, US); 3 Aug 1890, Loher 31 (K. M,

US); Aug 1905, Loher 5521 (K, M); Loher 5615 fl (K); Loher 13230 (M); Aug

1913, Loher BS 14784 (M, UC); 8 Oct 1953, Loreja 62 fr (L); Nov—Dec 1910,

MacGregor BS 12375 fr (K, L, P); Jun—Aug 1915, MacGregor BS 22908 (UC);

Sep 1910, Merrill 426 fr (M, U, US, Z); 14 Nov 1903, Merrill 2500 fl (BM,

GH, K, MO, NY, US); Oct 1903, Merrill 3136 fl, fr (BM, K, NY, P, US);

Dec 1904, Meyer FB 2214 fr (K, NY, US); Sep 1906, Ramos BS 1492 fr (GH,

K, NY, US); Aug 1914, Ramos BS 1873 fr (BM, GH, L, MO, P); Aug 1911,

Ramos BS 13623 fr (E, F, MO, S); 26 Jan 1955, Raneses PNH 33448 fr (L);

11—14 Aug 1908, C.B. Robinson BS 6165 fr (L); 19 Feb. 1910, C.B. Robinson

BS 9725 fr (L, P); Sep 1909, Rosenbluth & Tamesis FB 12689 fl (L); 2 Jan 1908,

Shaw 751 fr (BM); 30 May 1958, Sinclair & Edano 9464 fl (A, B, BM, E, K, L,

M, NY); 14 Sep 1963, Stem 2068 fl (L, LE, MICH); 9 Nov 1963, Stern 2193

fr (MICH); 22 Jul 1915, Swingle s.n. fl (NA); Aug—Oct 1958, Vidal y Soler

10 fl, fr (A, K); Sep—Oct 1958, Vidal y Soler 10 fr (A); Aug—Oct 1958, Vidal

y Soler 10c fr (A); Sep —Oct 1958, Vidal y Soler lOd fr (A); Jul 1904, Whitford

471 fl (F, K, NY, US), 505 fr (F, US); May 1905, Whitford FB 24037 A (K);

29 Oct 1903, R.S. Williams 10 fr (K, L, NY, US). Mindanao: Ahern 357 fl

(US). Mindoro: Jun 1921, Ramos BS 39792 fr (A, BM, UC); Nov—Dec 1925,

Ramos BS 46415 fr (BM, S, UC). Panay: Aug 1954, Taleon PNH 34027 fr (L).
Samar: Jun 1924, MacGregor BS 43756 fl (UC), BS 43824 fr (UC).

INDONESIA. Borneo: 20 Nov 1971, Kuswata Kartawinata 871 fl (L); 6

Jun 1911, Rutten 260 fl (U); 1908, Winkler 2711 fr (BM, K, L, Z). Celebes;

1874, Beccari s.n. (K). Java: 10 May 1896. Hoarders 22523 (L); 10 Apr 1897,

Hoarders 27268 (L). Moluccas: 26 Sep 1939, Bloembergen 4686 fr (A, L); 13

Aug 1900, Boerlage 570 fl (L); 13—17 Apr 1938, de Haan & Anang 558

1917, van Hulstijn & Atje 25/in. fl (L); 15 Nov 1918, Rutten 1896 fl (L, U);

20 Feb 1919, Rutten 2100 fl (L); 29 Oct 1974, de Vogel 3749 fl (L); 5 Nov

1974, de Vogel 3907fr (L).

Distribution (Fig. 37): Sri Lanka, Andamans, Southeast Asia. China

(Hainan), Philippines, and Indonesia as far as the Moluccas. Collected in pri-

mary and secondary evergreen forests at alt. up to 600 m.

Discussion : A. luzonensis is the other common and widespread Asian

species, and it comes closest to A. javanica. It is very distinct from that spe-

cies, however, especially by the relatively small number of stamens and the lack

of staminodes. The long-beaked monocarps of A. luzonensis, hardly equalled
within the genus, are also remarkable. A. luzonensis differs from A. javanica

not only in floral characters, but also vegetatively. A. luzonensis usually is a

small shrub to ca. 1.5 m tall (the maximum height given in the above descrip-
tion is exceptional), whereas A. javanica can grow into a much taller shrub or
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tree. The pedicels in A. luzonensis are usually shorter and thinner than those in

A. javanica.

26. Anaxagorea radiata Robinson, Bull. Torrey Bot. Club 35: 66. 1908; Mer-

rill, Enum. Philipp, fl. pi. 2: 158. 1923. — Type: R.S. Williams 3108.

Philippines. Jolo: near the base of Mt. Dajo, 27 Jul 1905, fr (holotype, A;

isotype, UC).

Tree, 3—6 m tall, vegetatively similar to A. javanica.

Inflorescences terminal or leaf-opposed, very short-pedunculate to sessile,
with one to perhaps several flowers (only seen in fruiting stage) at a time,

sometimes probably producing a number of flowers (ea. 10?) in succession on a

sympodially elongating rhachis up to 9 mm long; pedicels 6—10 mm long,

(0.7 —)1—2 mm thick at the base and 1.5—3 mm thick below the flower;

upper bract 3—5 mm below the calyx, with an outer diameter of 2—3 mm,

persistent. Flower buds globose. Flowers reported as white or yellow, not seen.

Indumentof floral parts: pedicels and bracts densely puberulous, to sparse-

ly puberulous in age.

Flowers unknown.

Monocarps (up to 16 counted — “12 to at least 20”, fide Robinson 1908,

l.c.) 26—44 mm long, green (in vivo), densely puberulous, becoming sparsely

puberulous in age, stipitate part 16—28 mm long, beak 0.2—0.6 mm long.
Seeds 10—16.5x6—9 mm.

Specimens examined: PHILIPPINES. Basilan; Aug 1912, Miranda

FB 18846 fr (B, BM); Aug 1912, Reillo BS 15484 fr (BM, K); 8—13 Apr 1948,

Santos 4152 fr (L, US). Mindanao: Bugasan, Parang, Cotabato, 10 Dec 1946,

Edano PNH 1508 fr (A, F, L); Agusan, Apr—Jun 1921, Mallonga FB 28647 fr

(A). Palawan: Lipuun Point, Quezon, 28 May 1963, Gutierrez & Espiritu PNH

80811 fr (L). Tawitawi: Jun 1940, Alcasid & Celestino PNH 7395 fr (A).

Distribution (Fig. 38): Southern islands of the Philippines, at low alti-

tudes.

Discussion: This species was described from fruiting material. Al-

though two collections carry field notes on white and yellow flowers respec-

tively, no flowers were present on any of the herbarium specimens seen by us.

Vegetatively, the Philippine collections identified as A. radiata look similar to

A javanica from other areas. Moreover, the differentiating characters given

with the original description of A. radiata (a terminal inflorescence, and more

numerous carpels than in A. javanica) cannot be upheld after examination of

much more material than presumably was at C.B. Robinson’s disposal. We

strongly suspect that A. radiata is nothing but A. javanica, but we have re-

frained from putting it in synonymy with the latter because flowers from Phil-

ippine populations should become available for examination first.



(2).

(1) and A. phaeo-
carpa

A. petiolata(5). —Fig. 31. Distribution ofA. macrantha(4), and
A. guatema-

lensis
(3),(2),(1), A. crassipetalaA. brachycarpaA. alleniiFig. 30. Distribution of



(1), A. spec. A. (2), and A. spec. B

(3).

A. brevipes(4). —Fig. 33. Distribution of

(2),(1), A.

prinoides

A. panamensis (3), andA. pachypetalaA. angustifoliaFig. 32. Distribution of
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(2).A. acuminata A. manausensis(1) and36. Distribution of

(1), (3). — Fig.A. rufa(2), andA. floribundaA. brevipedicellataFig. 35. Distribution of

(1), (3)-A. silvatica(2), andA. gigantophyllaA. dolichocarpaFig. 34. Distribution of



(5).

(2), var.(1), var. A.

radiata

A. javanica var. javanica (4) andindet.(3), and var.tripetaladipetala
(1) A. homeensisA. luzonensisFig. 37. Distribution of (2). — Fig. 38. Distribution of
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15. Excluded Names

Anaxagorea meyeriana Zoll., Linnaea 29: 323. 1857—1858. — Type: Zollin-

ger Hh. 710. Indonesia. Java: Tjikadu near the border of Tjikoya, 9 Oct

1842, fl (type collection not located).

The collection mentioned above could not be traced. However, from the

brief diagnosis: “Plantae totius imprimis foliorum villositate densissima a

praecedente [A. javanica Blume] differt”, it becomes sufficiently clear that this

taxon could hardly (“villositate densissima”!) belong to Anaxagorea.

Anaxagorea sumatrana Miq., Fl. Ned. Ind. Eerste bijv. 382. 1861. — Type:

Teysmann HB 4383. Indonesia. Sumatra; Lampong, near Tega-nennis, fl

(holotype, U),
= Cyathostemma sumatrana (Miq.) Boerl., Icon, bogor. 1: 171. t. 58. 1899.

Acknowledgements

The greater part of this study was undertaken at the Institute of Systematic Botany
of the State University of Utrecht, the Netherlands. Various scientists from other insti-

tutions contributed in several ways. The palynology was studied by Dr. A. le Thomas,

Paris. The karyology, leaf surface micromorphology, and pollination and dispersal were

studied by Dr. W. Morawetz, Vienna. The chapter on chemistry was provided by Prof.

Dr. A. Cave and Prof. Dr. M. Leboeuf, both from Paris. Dr. M. Zandee, Leyden,

together with Dr. J. Koek-Noorman made a study of cladistic relationships in Anaxa-

gorea.

Prof. Dr. K. U. Kramer, Zurich, and Prof. Dr. E. Hennipman assisted us in critical-

ly reading the manuscript.

The authors wish to thank many colleagues for their help and advice. They would

like to thank in particular Mr. E. A. Mennega for his invaluable assistance in compiling
the bibliographical data, Mr. M. C. Roos for his assistance with the difficult problems
of cladistic analysis, and Mrs. E. C. H. VAN Heusden, who spent a great deal of time in

preparing the lists of exsiccata and finishing the maps.

Dr. Maria Waha, Vienna, was kind enough to do the SEM preparations for the

study of the micromorphology of the leaf surface.

The authors are particularly indebted to Mr. H. Rypkema for preparing the draw-

ings and maps.

Mr. W. G. Driehuis and Mr. P. C. Postema spent a great deal of time in the admin-

istration of loans, and the preparation of photographs.
For this study, material of the following herbaria was investigated: A, B, BM, BR, C,

CAY, COL, CR, DUKE, E, ECON, F, FHO, G, GB, GOET, HBG, IJ, INPA, K, L,

LE, LIL, M, MG, MICH, MO, MY, NY OXF, P, RB, S, SP, TRIN, U, UC, UG

(consistently used for BRG), US, VEN, W, WAG, WIS, WU, Z.

We are highly indebted to the curators of these herbaria for putting their collections

at our disposal.
This study was supported by grants of the Netherlands Foundation for the Ad-

vancement of Pure Research (WOTRO), the Netherlands Organization for the Ad-

vancement of Pure Research (ZWO), and the State University of Utrecht. These organ-



196 P. J. M. Maas & L. Y. Th. Westra, Studies in Annonaceae 11. Anaxagorea, Part 2

izations supplied financial funds for field work and herbarium visits by Dr. P.J. M.

Maas.

The study by Dr. Morawetz was supported by the “Ponds zur Forderung der Wis-

senschaftlichen Forschung in Osterreich” (Projekt Nr. 3681 und 4799).

References

Arnold, E. N. 1981; Estimating phylogenies at low taxonomic levels. — Z. Zool. Syst.
Evolut.-Forsch. 19: 1—35.

Beckner, M. 1959: The biological way of thought. —
Columbia Univ. Press, New

York.

Blume, C.L. 1830: Flora Javae 2: 64—67, t. 32, 36 (A).
Candolle, A. P. de 1832: Memoire sur la famille des Anonacees, et en particulier sur les

especes du pays des Birmans. — Mem. Soc. Phys. Geneve 5: 211.

Corner, E. 1. H. 1949: The annonaceousseed and its four integuments. —
New Phytol.

48: 332—364.

Dunal, M.-F. 1817: Monographic de la famille des Anonacees: 122, t. 15, 16.
—

Treut-

tel & Wurtz, Paris.

Ehrendorfer, F., Krendl, F., Habeler, E. & Sauer W. 1968: Chromosome numbers

and evolution in primitive Angiosperms. —
Taxon 17: 340.

Farris J. S. 1978: An efficient method for finding monothetic groups.
— Syst. Zool.

27:468—472.

Fries, R. E. 1919; Studien fiber die Bliitenstandsverhaltnisse bei der Familie Anonaceae.
— Acta Horti Berg. 6(6): 29—31, 47—48.

— 1934: Revision der Arten einiger Anonaceen-Gattungen III. — Acta Horti Berg.
12(1): 6—27, 215, t. 1,2.

— 1940: Einige Gesichtspunkte zur Beurteilung der Verwandtschaftsverhaltnisse der

Annonaceen-Gattung Anaxagorea. — Svensk Bot. Tidskr. 34: 399—408.

—
1957: Annonaceae. — In Maguire, B. & Wurdack, J.J. (eds.): The botany of the

Guyana Highlands, part II.
—

Mem. New York Bot. Gard. 9(3): 330.

— 1959: Annonaceae. — In Engler, A. & Prantl, K. (eds.): Die natiirlichen Pflan-

zenfamilien, ed. 2, 17aII: 117—119.
— Duncker & Humblot, Berlin.

Gibbs, R.D. 1974: Chemotaxonomy of flowering plants. 3: 1416—1417.
— McGill-

Queen’s Univ. Press, Montreal & London.

Gottsberger, G. 1970: Beitrage zur Biologie von Annonaceen-Blüten. —
Österr. Bot.

Z. 118: 237—279.

Gunstone, F.D., Steward, S.R., Cornelius, J.A. & Hammonds, T.W. 1972: New

tropical seed oils IV. — Component acids of Leguminous and other seed oils in-

cluding useful sources of crepenynic and dehydrocrepenynic acid. — J. Sci. Food

Agric. 23: 53—60.

Hegnauer, R. 1964: Chemotaxonomie der Pflanzen. 3: 116—123. — Birkhauser Verlag,
Basel.

Hennipman, E. & Roos, M. C. 1983: Phylogenetic systematics of the Polypodiacae (Fil-
icales). — Verb. Naturwiss. Vereins Hamburg N.F. 26: 321—342.

Hocquemiller, R., Rasamizafy, S., Moretti, C., Jacquemin, H. & Cave, A. 1981:

L’Anaxagoréine, nouvel alcalóide aporphinique isolé de deux espèces d’.Anaxagorea.
— PI. Med. 41: 48—50.

Hutcfiinson, J. 1964: The genera of flowering plants, Dicotyledones. 1: 71
—

108.
—

Clarendon Press, Oxford.

Jong, R. de 1980: Some tools for evolutionary and phylogenetic studies. — Z. Zool.

Syst. Evolut.-Forsch. 18: 1—23.



P. J. M. Maas & L. Y. Th. Westra, Studies in Annonaceae 11. Anaxagorea, Part 2 197

Kramer, D. 1969: Comparative anatomical studies in the Annonaceae, section Xylo-
pieae. — Indiana Univ., Botany. Thesis. Xerox Univ. Microfilms, Ann Arbor, Mich-

igan.
LE Thomas, A. 1981: Ultrastructural characters of the pollen grains of African Annona-

ceae and their significance for the phylogeny of primitive Angiosperms (second

part). — Pollen& Spores 23: 5—36.

Mangenot, S. & Mangenot, G. 1962: Enquete sur les nombres chromosomiques dans

une collection d’especes tropicales. — Rev. Cytol. Biol. Veg. 25: 411—447.

Meacham, Chr. 1981: A manual method for character compatibility analysis. — Taxon

30: 591—600.

Metcalfe, C. R. & Chalk, L. 1950: Anatomy of the Dicotyledons. 1: 44—50. — Clar-

endon Press, Oxford.

Morawetz, W. 1984a: How stable are genomes of tropical woody plants? Heterozygo-
sity in C-banded karyotypes of Porcelia as compared with Annona (Annonaceae) and

Drimys (Winteraceae). — PI. Syst. Evol. (in press).
— 1984b: Karyological races and ecology of the Brazilian Duguetia furfuracea as com-

pared with Xylopia aromatica (Annonaceae). — Flora 175: 195—209.

Morawetz, W. & Waha, M. 1984: Die Epidermisskulptur als Gattungsmerkmal bei

primitiven Angiospermen. — PI. Syst. Evol. 144 : 73 —75.

Okada, H. & Ueda, K. 1984: Cytotaxonomical studies on Asian Annonaceae.
— PI.

Syst. Evol. 144: 165—177

Rasamifazy, S. 1983: These de Doctoral de 3eme cycle (Pharmacie). — Chatenay-Mal-
abry, France.

Ridley, H.N. 1930: The dispersal of plants throughout the world, p. 669.
—

L. Reeve

& Co. Ltd., Ashford.

Roth, J. L. jr. 1981: Epidermal studies in the Annonaceae and related families. — The-

sis, 218 pp. in manuscript. Indiana Univ., U.S.A.

Saint-Hilaire, A. F. C. P. de 1825: Du nouveau genre Anaxagorea,
„ ,

et des caractères es-

sentiels du genre Xylopia. — Nouv. Bull. Sci. Philom. Paris 1825: 90—91.

Sasak, W. & Chonjnacki T. 1973: Long-chain polyprenols of tropical and subtropical
plants. — Acta Biochim. Polon. 20: 343—350.

Sauer, W. & Ehrendorfer, F. 1984: Notes on the karyosystematics of Annonaceae. —

PI. Syst. Evol. (in press).

Sharrock, G. & Felsenstein, J. 1975: Findling all monothetic results of a taxonomic

group.
— Syst. Zool. 24: 373—377.

Tanaka, R. & Okada, H. 1972: Karyological studies in four species of Annonaceae, a

primitive Angiosperm. — J. Sci. Hiroshima Univ., Ser. B, Div. 2, Bot. 14: 85—105.

Theobald, W. L., Krahulik, J.L. & Rollins R. C. 1979: Trichome description and

classification. — In Metcalfe, C. R. & Chalk, L.: Anatomy of the Dicotyledons,
ed. 2, 1: 40—53.

— ClarendonPress Oxford.

Urzua, A. & Cassels, B. K. 1978: Alkaloid chemosystematics, chemotaxonomy and
biogenesis in the Apterospermataceae. — Lloydia 41: 98—113.

Walker, J. W. 1971: Pollen morphology, phytogeography and phylogeny of the Annon-

aceae.— Contr. Gray Herb. 202: 1—131, pi. 19—21, 55.

Zandee, M. 1983: Drie-taxon-uitspraakpermutaties + outgroupregel = cladistische ana-

lyse. — Paper, workshop on cladism, 7 Dec 1983.

Accepted for publication May 11, 1984

Address of the authors:

P. J. M. Maas & L. Y. Th. Westra, Institute of Systematic Botany, University of

Utrecht, Heidelberglaan 2, NL-3508 TC Utrecht, The Netherlands.



198 P. J. M. Maas & L. Y. Th. Westra, Studies in Annonaceae 11. Anaxagorea, Part 2

Numerical list of taxa

1. Anaxagorea acuminata (Dunal)
A. DC.’

2. A. alleniiR.E. Fries

3. A. angustifolia Timmerman

4. A. brachycarpa R.E. Fries

5. A. brevipedicellata Timmerman

6. A. brevipes Bentham

7. A. crassipetala Hemsley
8. A. dolichocarpa Sprague & Sandwith

9. A. floribunda Timmerman

10. A. gigantophylla R.E. Fries

11. A. guatemalensis Standley
12. A. macrantha R.E. Fries

13. A. manausensis Timmerman

14. A. pachypetala (Diels) R.E. Fries

15. A. panamensis Standley
16. A. petiolata R.E. Fries

17. A. phaeocarpa Martius

18. A. prinoides (Dunal) A. DC.

19. A. rufa Timmerman

20. A. silvatica R.E. Fries

21. A. spec. A

22. A. spec. B

23. A. horneensis (Beccari) James Sinclair

24. A. javanica Blume

a. var. javanica
b. var. tripetala Comer

c. var. dipetala Comer

25. A. luzonensis A. Gray
26. A. radiata Robinson

Index of exsiccata

Note 1: Co-collectors who, at one time or another, cooperated in a given collector’s

number series, are mostly not mentioned separately. Instead, in such cases the principal
collector with the addition et al. is listed. Thus, for instance, entries like Maguire et al.

or Steyermark et al. may include both collections made by Maguire or Steyermark alone

and collections together with one or more other collectors.

Note 2: This index also includes a few collections not seen in the course of the

taxonomical study, but preparations of which were used in anatomical or karyological
investigations. These are listed together with a reference to the respective chapter.

Note 3: The figures in parentheses refer to the number assigned to each taxon,

which are arranged numerically in the preceding list.

Neotropics

Agostini, G., 9 (1); 338 (8); 346 (8).
Albuquerque, B. W. P. de, & Contreras,

£., 67—11 (17).

Allen, P. H„ 2143 (2).
Altson, R. A., 300 (8).

Anderson, A., s.n. (1).
Anderson, C. W., 35 (8).

Anderson, W.R., 12139 ( 17).
Antonio, T., 1371 (7); 3053 (7); 3562 (7).

Archer, W.A., 2807 (8); 2860 (1).

Aristeguieta, L, etal. 1751 (1); 1830 ( 1);
4808 (1).

Bahia, R.P., 56 { 18).
Bartlett, A. W„ 8088 (8); 8639 (8).
Bawa, /f.S., J70 (7).
Beck, 5. G„ /48J (8).

Beckett, J. E., 8633 (8).

Benoist, R., 376 (8).

Berg, C. C, rt a/. SG 69J (8); 782 (8);

P18I35 (6); P/S660 (8); P/9557 (6).

Berlin, B., 951 (8); 1612 (7).

Bernardi, L. 2806 (16); 2806his (16);
5632 (1)-, 5825 (1); 7837 (8).

Berry, P. E„ 750 (1); 1465 (4); 1466 (4);
1476 (19).

Billiet, F., & Jadin, B., 2033 (8).

Black,, G. A„ et al. 49—8282 (18); 50-

9881 (17); 51-13941 (1).

Boon, H., 1192 ( 1); 1218 (8).

Brandhyge, J., et al. 32115 (6); 32618 (8);
33257 (8); 36316 (8).

Breteler, F.]., 3760 (8).

Bunting, G.S., ef al. 1171 (7); 2061 (1);
3773 (19); 3804 (4).



P. J.M. Maas & L. Y. Th. Westra, Studies in Annonaceae 11. Anaxagorea, Part 2 199

BuzaJ.J., 7599(1).
BW (Boschwezen Suriname), 1327 (8);

1319 (8); 1644 (8); 1803 (8); 1843

(8); 2212 (8); 2270 (8); 2338 (8);
2436 (8); 2492 (8); 2316 (8); 2646

(8); 2769 (8); 2913 (8); 505/(8);
5349 (8); 3496 (8); 5874 (8); 3901

(8); 4401 (8); 5444 (8); 5550 (8);
572/ (8).

Campbell, D. G., et al. P20893 (17);
P22238 (5); P22403 (5).

Cardona, F., 408 (6); 1382 (1).
Calvalcante, P. B., et al. 641 (19); 2823

(8); 5060 (3).

Chagas,]., INPA 3833 (6); INPA 3967

(6).

Cid, C. A., et al. 38 (6); 549 (6); 1483 (1);
1807 (1); 1889 (1).

Clark, H. L, 7047 (19).
Coelho, D., INPA 3002 (6).
Coelho de Moraes, ]., 2038 (8).
Constantino, D., RB 8638 (8).
Contreras, £., 9/59 (11); 9338 (11).
Correa, M. D. & Dressier, R. L., 1202 (2).
Couret, 147 (8).
Cowan, R. S. & Soderstrom, T. R., 2086

(8).
Cowan, R. S., et al. 31330 (6); 38136

(18); 38333 (18); 38432 (1); 38313

(18); 38683 (8) ; 38906 (8); 38988 (8);
39012 (1, 8); 39013 (1); 59/04 (8);

59560(8); 40320 (8).
Cremers, G., 3094 (8); 5569 (8).
Croat, T. B„ 11138 (15); 12369 (15);

18202 (6); 18242 (6); 18446 (17);
18616 (17); 23137 (2).

Cruz, J. S. de la, 3328 (8); 4027 (8); 4556

(8).

Cuatrecasas, ]., 6990 (19); 8908 (6); 8913

(6); 10832 (8); 13996 (22); 2/275 (7).

Daly, D.C., et al. D 228 (8); 1313 (18);
1847 (8).

Daniels, A. G. H. & Jonker, F. P., 1169

(8).
Dannouse, ]., TRIN 3361 (1); TRIN

6441 (1); TRIN 6642 (1); TRIN

6798 (1); j.n. (1).

Davidse, G., et al. 17299 (4); 23340 (7).
Davidson, C., 6930 (17).
Dawson, E. Y., 13131 (8).

Delascio, F. & Lopez, R., 2773 (8).
Diaz, C, et al. 737 (8); 1473 (17).

Dodge, C. W. & Goerger, V. F., 9293

(15)

Donselaar, J. van, 1034 (1); 2787 (8);Donselaar, J. van, 1034 (1); 2787 (8);
5055 (8).

Dressier, R. L., et al. 3713 (2); 4894 (2).
Duarte, A. P., 228—302 (8); 3726 (8);

5222 (8).
Ducke, A., MG 383 (8); MG 7978a (8,

17); MG 8618 (1); RB 17863 (17);
RB 17872 (6); RB 19631 (17); RB

23696 (12); RB 23907 (6); RB 29011

(6); RB 29012 (19).

Duke, J., 3237 (7); 9637 (7); 13608 (7).

Dumont, K„ VE-7602 (8).

Dwyer, J. D„ 8333 (2); 8370 (2); 9381 (2).

Egler, W. A., 1363 (8).
Ehrendorfer, F., 6400—0402 (12: Ch. 6).

Ewel, J., 83 (10).

Farinas, M., et al. 330 (6); 489 (6); 690

(1).

Fendler, A., 216 (1).

Fernandez, A., 408 (17).
Ferreira, E., 136/37 (13).

Florschiitz, P. A., et al. 380 (8); 1246 (8);
1469 (8); 2347 (8).

Foldats, E., 2714 (8).

Folsom, J. P. et al. 1699 (15); 2398 (2).
Forero, E., et al. 1214 (7); 1283 (7); 4762

(2).
Forest Dep. Br. Guiana, 1018 (8); 2/07

(1); 2227 (1); 3489 (16); 3920 (8);
7/9/ (1); (1); 7240 (1); 7788 (8);
7903 (16),

Foster, R. B., 1443 (15); 1777 (15); 5707

(16) 426/ (4).
Fournet, 293 (1).

Frankie, G. W., 30 A (7); 30 C (7).

Froes, R. L. 21202 (6); 222/7 (3); 52055

(18); 32063 (18).

Garcia-Barriga, H., 13923 (19); 14402

(4).

Gentle, P. H. 6176 (11).

Gentry, A., et al. 1030 (17); 7039 (21);
8839 (2); 10883 (19); 10936 (19);
13330 (6); 14947 (8); 13786 (6);
20424 (19); 21018 (4); 22307 (6);
24/26 (17); 24816 (1); 25926 (6);
26107 (6); 26113 (6); 26178 (6);
27330 (6); 27626 (9); 28900 (6);
31683 (6); 34863 (7); 36480 (6);
33260 (2); 55555 (2); 40201 (17);
40289 (2).



200 P. J. M. Maas & L. Y. Th. Westra, Studies in Annonaceae 11. Anaxagorea, Part 2

Girth, H., 4898 (8).

Glaziou, A. F. M., 15822 (8).

Gleason, FI. A., 180 (8).
Godfrey, R. K., 66253 (7).

Granville, J.J. de, 37 (8); 174 (8); 632

(5) 755 (18); 801 (8); 1705 (5); 2821

(8); 4135 (8); 4801 (1); 5473 (1); B-

4529 (18); B-4617 (8); B-4863 (8); B-

4919 (5); B-5487 (8).
Grenand, P., 620 (8); 743 (17).

Hammel, B., 1618 (7); 1934 (7).
FIuncock, ]., s.n. (8).

Harley, R. M., et al. 17549 (8).
Hartman, R. L, 12096 (7); 12322 (17).
Hartshorn, G. S., 1166 (17); 1591 (17).
Hazlett, L., 1219 (11); 2419 (11).

Hohenkerk, L. S. 10 (1); 35 A (1); 35 B

(8); Jt5 C (1).

Holm-Nielsen, L., etal. 19913 (8); 22283

.(6).
Holt, E. G. & Blake, E. R„ 469 (19); 722

(4).
Horto Florestal (Rio deJaneiro), personnel

of, 89 (8); 90 (8); 91 B (8).
Huashikat, V., 318 (8); 1222 (8); 1447

(8); 2006 (8).
Huber, ]., HG 7035 (8).
Huber, O., 3117 (6).
Hulk, J. F., 246 (1).
Hunter, R., ACM 95 (7).

Irwin, H. S„ et al. 54488 (8); 54545 (1, 8);
54713 (8); 54925 (8); 54928 (8);
54999 (1); 55085 (1); 55092 (8);
55095 (1, 8); 55156 (8); 55194 (1);
55275 (1); 57661 (1).

Jacquemin, H., HJ-2158 (8); HJ-2158bis

(8); H]-2158ter (8).

faramillo, J. & Coello, F., 2176 (8).
fdtiva, C., et al. 329 (17); 1136 (17).

Jenman, G. S., 1865 (1); 1866 (1); 2511

(8); 4234 (8); 5089 (8); 6658 (8);
6733 (8).

Jimenez, M. A., 2911 (7); 3627 (7); 4044

(7).

Jonker-Verhoef A. M. E. & Jonker, F. P.,

628 (8).

Kennedy, H. & Foster R., 2164 (2).
Killip, E. P. & Smith, A. C., 28395 (6);

28529 (17); 28599 (16); 28610 (6);

28942 (8); 28970(8).
Kirkhride, J. H. et al. 1320 (17); 1508 (J).
Klug G„ 33 (9).

Koyama, T. & Agostini, G., 7332 (16).
Kramer, K. U. & Hekking, W. H. A.,

3124 (8).

Krukoff B. A., 1017 (1); 1053 (1); 1151

(1); 4700 (8); 5048 (6); 5057 (8);
5532 (8); 5749 (8); 6820 (6); 9042

(17).

Kuhlmann, J. G., 1454 (4); 91 A (8).

Kuhlmann, M. & Jimho, S., 13 (8); 187

(18).

Kuyper, ]., 83 (8).

Lanjouw, J. & Lindeman, J. C., 500 (8);
1769 (8).

Lasser, T., 1395 (16); 1847 ( 16).
EBB (Lands Bosheheer, Suriname), 15240

(1).
Leal, C. G., et al. 27 (8).

Leprieur, M., 313 (18).
Lescure, R., 214 (5).
Liesner, R., L., 3210 (7); 3268 (7) ; 3621

(4); 3723 (9); 3736 (19); 3745 (19);
3793 (19); 5887 (8); 6154 (19); 6199

(4); 6794 (4); 6815 (19); 6816 (19);
7157 (3); 7226 (19); 7577 (4); 8476

(19); 12351 (1); 13623 (1).

Lindeman, J. C., 4068 (1); 4451 (8); 4646

(8); 5260 (1); 5817 (8); 6052 (8);
6698 (1); 6868 (1); 6872 (8); LBB

12094 (8).

Lindeman,]. C., et al. 116 (1); 269 (8);
670 (1); 704 (8); 706 (8); 707 (8); 709

(8 )-,7I3 (18).

Lister, J.R. A., 95 (1).
Little, E. L., 20076 (7).
Lizot, J., 1972-2 (1).

Lleras, £., et al. P17316 (6); P17415 (17).
Lowrie, S. R., et al. 597 (8).

Maas, P.J. M„ et al. 2313 (8); 2432 (8);
3178 (1); 3179 (8); 3937 (8); 4446 (8).

Maciel, U. N„ et al. 508 (18).

Maguire, B., et al. 24021 (8); 24097 (8);
24605 (8); 27396 (6); 28369 (6);
28818 (6); 29792 (6); 29820A (16);
29820B (16); 33819 (16); 36713 (10);
36774 (10); 36789 (4); 54108 (1);
56025 (8); 56056 (8); 60311 (10).

Marcano Berti, L., 59 (8); 442 (8).

Martin,]., s.n. (18); s.n. (8).

Martin, R., et al. 1655 (4).

Martinelli, G., et al. 2826 (8).

Martius, K. F. P. von, s.n. (6); s.n. (17).

Martyn, E. B., 40 (8).



P. J.M. Maas & L. Y. Th. Westra, Studies in Annonaceae 11. Anaxagorea,Part 2 201

Mathias & Taylor, 5389 (14; Ch. 4.1).
Mattos Silva, L. A., et al. 1094 (8); 1478

(8).

McDaniel, S. & Rimachi, M., 18306 (6).
Medina, E., 406 (6).

Meijer Drees, £., 35 (4).
Melinon, M., 21 (8)I; 31 (8).
Mexi'a, Y., 4696 (20); 5053 (20).
Morillo & Hasegawa, 5114 (4: Fig. 15).
Morawetz, W., et al. 11-25883 (1; Ch.

4.1); 21-19383 (6: Ch. 6).
Mori, S., et al. 2132 (2); 2896 (2); 3044

(2); 4143 (2); 5111 (2); 8208 (8);
8233 (8); 8475 (1); 14669 (1).

Museu Goeldi, personnel of, 9597 (8).

Nascimento, O. C., 674 (4); 718 (4).

Nee, M„ et al. 9363 (2); 10949 (2); 10978

(2); 10994 (2).

Neill, D., 2584 (7).

Occhioni, P„ 713 (8).

Oldeman, R. A. A., et al. 187 (8); 1534

(8); 1897 (17); 2189 (1); 2962 (8);
B-818 (8); B-2053 (17); B-2230 (8);
B-2840 (1); B-30I9 (8); B-3553 (5);
B-4203 (8); B-4332 (8); T-98 (8).

Oldenhurger, F. H. F., etal. 1171 (6).
Oliveira,]., 25 (8).

Ollgaard, B., et al. 35282 (6).

Paiva, F., 1049 (8).

Patris, J. B., s.n. (18).
Pearce, R., s.n. (8).

Perrottet, G. S., s.n. (1).
Pinkiey, H. V., 16 (8); 522 (8).

Pinkus, A. S., 16 (8); 172 (16).

Pirn,]. M„ et al. 856 (3); 937 (19); 6652

(17); 16871 (1); 47463 (8); 50477 (1);
50760 (17); 51374 (18).

Pittier, H„ 5950 (1); 7083 (1).

Plowman, T., et al. 7193 (6); 7524 (7).
Poiteau, P. A., s.n. (18); s.n. (8).

Poeppig, £., 2802 (6).

Poveda, L.J., 992 (17); s.n. (7).
Prance, G. T, et al. 1381 (17); 1463 (17);

1883 (8); 1925 (18); 2633 (6); 3089

(17); 4561 (1); 4607 (1); 6040 (6);
6822 (8); 9339 (1); 9394 (1); 9627

(16); 9733 (16); 10079 (16); 10232

(1); 10974 (1); 11177 (4); 11194 (1);
14066 (8); 14209 (8); 14745 (13);
15365 (1); 15635 (4); 19957 (1);
24122 (6); 24172 (6); 24259 (17);
25691 (5); 25745 (17); 25881 (1);
58852 (8); 58884 (8).

Prevost, M. £., 189 (8); 190 (18); 240 (8);
241 (8); 242 (8); 243 (8); 244 (8); 245

(8); 246 (8); 247 (8); 248 (8).
Prevost, M. F. & Grenand, P., 996 (8).
Proctor, G. R., etal. 27229 (7); 35927

(11).

Puig, H„ 10260 (8).

Purdie,]. P., 45 (1); s.n. (1).
Ramirez, R., 14 (8).
Record, S.J., 41 (11).

Riedel, L., s.n. (8).
Riera, 141 (1).

Rimachi, M., 2772 (6); 4071 (17).

Rodrigues, W. A., et al. 590 (6); 928 (19);
1000 (19); 1450 (17); 7467(17); 1854

(6); 2027 (17); 2460 (17); 5633 (6);
8278 (17); 8280 (17); 8323 (6); 9338

(6) INPA 2880 (6).

Rodriguez, R. S., MG 3383 (8).
Romero Castaneda, R., 2789 (7); 3444

(19); 4064 (8); 4701 (6); 4817 (6).
Rosa, N. A., et al. 1617 (1); 2191 (8);

2744 (8); 3725 (18).
Rosario, C. S., 33 (8).

Rudge, £., s.n. (8).

Rushy, H. H. & Squires, R. N., 154 (8).

Sagot, P.,8 (\,8)-,9(\)\s.n. (8).

Sandwith, N. Y„ 6 (8); 340 (8); 470 (8).

Sastre, C, et al. 236 (8); 3941 (8).

Schubert, B. G. & Floldridge, L. R., 1311

(7)-
Schultes

,

R. £., et al. 9463 (4); 12628 (8);
13522 (19); 74464 (19); 14745 (19);
75777 (19); 17870 (19); 26192A (6).

Schulz,]. P., 9331 (8); 10156a (8).
Schunke Vigo, ]., 2887 (8); 3617 (7); 4625

(17) 4672 (17); 4897 (17); 5647 (8);
6281 (14); 6362 (17); 6373 (6); 70006

(7).

Seemann, B. C., 3 (7).

Shimek, B. & Smith, C. L., 414 (7).

Siguiero, R., 8264 (18).

Silva, M., et al. 460 (8); 2637 (6); 2698

(18).

Silva, M. G., et al. 3340 (8); 3549 (18);
3815 (1).

Silva, N. T. & Brazao, U„ 60709 (10);
60850 (16).

Simpson, D. R. & Schunke Vigo, ]., 802

(8).

Smith, A., 1816 (7).

Smith, A. C, 2550 (6); 2735 (1, 6); 2867

(6); 2970(1); 3792 (16).



202 P. J. M. Maas & L. Y. Th. Westra, Studies in Annonaceae 11. Anaxagorea, Part 2

Smith, R. F., V 6464 (1).

Spruce, R„ 1722 (6); 3291 (4, 6).

Stahel, G„ 343 (8).

Standley, P. C, et al. 26168 (15); 27589

(15); 28247 (15); 28289 (15); 30660

(15); 470/4 (\7)-, 48766 (7).
Stevens & Krukoff, B. A., 5078 (7).

Steward, W. C, et al., P20396 (17);
P20415 (6).

Steyermark, J. A., et al. 57924 (6); 58401

(6); 59424 (16); 60420 (16); 74735

(8); 75549 (8); 87134 (8); 87350 (8);
89986 (1); 94300 (1); 95201 (1);
95765 (6); 96200 (8); 103034 (19);
103039 (4); 105284 (1); 105877 (1);
106015 (16); 106765 (1); 107488 (10);
116334 (1); 120859 (8); 121568 (8);
121663 (8); 122177 (1); 122286 (6).

Sytsma, K.J., et al. 2675 (17); 3920 (7).

Tamayo, F„ 2208 (1).
Tate, G. H. H„ 882 (6).

Tate, R„ 3 (7).
Tavares, S., 1119 (8).
Tessmann, G., 4893 (14).

Teunissen, P. M. A., LBB 15182 (8).

Tllett, S. S„ et al. 45139 (8); 45139A (8);
45434 (8); 45487 (8); 45634 (8);
45883 (8); 45897 (8); 752-308 (16).

Trujillo, B„ 10 (1); 3584 (8).

Tunqui, S., 339 (8).
Tulin, T.G., 184 (8); 306 (8).

Ule, £., 5006 (8).

Vdsquez, R., et al. 218 (4); 525 (6); 999

(4); 1172 (17).

Wachenheim, H., 57 (8); 118 (8).

Wedel, H. von, 2210 (17).
Wessels Boer, J. G., 1076 (8); 1394 (1);

2077(8); 2098 (8).

Williams, Li, 19 (4); 849 (6); 854 (6);
855 (6); 3965 (17)-4873 (14); 13957

(19); 14580 (4); 14620 (19); 14673

(4).

Wullschlaegel, H. R„ 1346 (11); 1347 (1);
1783 (7).

Wurdack, J.J., et al. 39405 (1); 43657 (4).

Zarucchi,J. L., 2436 (17).
Zetek, J., 5565 (15).

Palaeotropics

Achmad, 1698 (24).

Agam & Aban, SAN 41603 (24); SAN

41631 (24c).

Agam & Gibot, A., SAN 36043 (24).

Ahem, G. P., 130 (25); 357 (25); FB 1889

(25) FB 3316 (25).

Alcasid, G. & Celestino, M., PNH 7395

(26).

Alleizette, C. d\ 90 (25).

Alston, A. H. G., 824 (25).

Backer, C. A., 10053 (24).

Bakar, A., 2477 (24b); SAN 26185 (24).
Beccari, O., 3936 (23); s.n. (25).

Beusekom, C. F. van& Geesink, R., 3345

(25).

Bhargava, N., 1857 (25); 1948 (25); 2466

(25); 3364 (25).

Bhargava, N., et al. BSI6312 (25).

Bloembergen, S., 4686 (25).

Blume, C. L., s. n. (24a).

Boerlage, J. G., 570 (25).
Borden, T. £., FB 1215 (25); 1229 (25);

1327 {25); 1770 (25).
Brand, D., SAN 24583 (24c).

Bunkert, S., 14 (24).

Gallery, M„ 8 (25).

Chan, Y. C„ FRI 6672 (24); FRI13337

(24).

Chelliah, S„ KEP 104428 (24).
Chew Wee-Lek, 648 (23).
Clemens, ]. &M.S., 20570 (23); 22540

(24).

Cockburn, P. F., FRI 7117 (24a);FRI

8385 (24); FRI 10563 (24); SAN

71009 (24b); SAN 84869 (24).

Collins, D.J., 474 (25); 529 (25); 1037

(25).
Comer, E.J. H„ SE 28972 (24c); SF

29464 (24c); SF 31932 (24c).

Cuming, H„ 496 (25); 499 (25); 831 (25).

Curtis, C„ 1282 (24b).

Edano, G. E„ PNH 1508 (26); PNH

4077 (25); BS 48700 (25).

Ehrendorfer, F., 03 —05 (24: Ch. 6).

Elleh, S., SAN 3591 (24).

Elmer, A. D. £.. 6639 (25); 7113 (25);

16544 (25); 17739 (25); 20558 (24b);

21131 (24b).
Endert, P. H„ 5206 (23).

Evangelista, B., in Wood, D.D., 2558 (24b).



P. J. M. Maas & L. Y. Th. Westra, Studies in Annonaceae 11. Anaxagorea, Part 2 203

Everett, B., FRI 14131 (24c).

Evrard, F., 731 (25).
Forbes, H. O., 1293 (24); 2608 (24a).

Foxworthy, F. W., 13 (25).
Gahot, V., PNH 33434 (25).
Gates, F. C., 6603 (25); 7190 (25).
Geesink, R. & Santisuk, T., 3418 (24).

Gibot, A., SAN 76683 (24b).
Gray, A., s.n. (25).
Gutierez, H. G. & Espiritu, R. A., PNH

80811 (26).

Haan, G. A. L. de & Anang, 338 (25).

Hallier, H„ 4023 (25).

Haniff, M. & Nur, M„ SF 17180 (24b),

Hansen, B. & Smitinand, T, 12133 (24).

Harmand, F.J., 778 (25).

Henderson, M. R„ 19398 (24a); 23788

(24b); 29334 (24a).

Hoshuno, R. E, 20329 (24a).

Hulstijn, P. van & Atje, 23/in. (25).

Iboet, 461 (24).
Jaheri, in Nieuwenhuis, A. W., 1220 (23).

Kadim bin Tassim & Mahmood bin

Awang, 30 (24).

Kerr, A. F. G., 6041 (25); 7603 (24b);
9228 (25); 9391 (24a); 12770 (25);
13133 (24); 16283 (24a); 18193 (24);
21611 (25); Herb. Kerr [collector’s
name illegible] 34 (25); Herb. Kerr

[collector’s name illegible] 33 (24a).

King, G., 402 (25); 2373 (24b); 4308

(24b); 4823 (24b); 7361 (24b); 10308

(24b); s.n. 1890 (25); s.n. 1891 (25);
s.n. 1892 (25); s.n. Aug 1894 (25);

s.n. Sep 1894 (25).
Ko, S. P., 32174 (25).
Kochummen, K. M., FRI 16324 (24);

KEP 78967 (24); KEP 98236 (24).
Koorders, S. H., 22323 (25); 27268 (25).

Kostermans, A.]. G. H., 3144 (24b); 3313

(24) 3329 (24b); 13233 (24b); 14010

(24b); 21248 (24b).

Kurz,]., 66 (25).
Kurz, S., s.n. (25).
Kuswata Kartawinata, E., 871 (25); 899

(25).

Larsen
,

K. & S. S., 3377 (24a); 33140 (24).

Laijanai, S., S 34147 (23).
Lobb, T„ 222 (25); 437 (25).
Loh, H. S., FRI 19193 (24a).
Loher, A., 27 (25); 28 (25); 29 (25); 30

(25); 31 (25); 3321 (25); 3613 (25);

13230 (25); BS 14784 (25); s.n. 1909

(25); s.n. 1912 (25); s.n. 1913(25).
Loreja, M., 62 (25).

MacGregor, R. C. BS 12373 (25); BS

22908 (25); BS 43736 (25); BS 43824

(25).

McLellan, s.n. (25).
Madani, L., SAN 33176 (24); SAN

33128 (24); SAN 78743 (24).
Mallonga, A., FB 28647 (26).
Marcan, A., 2339 (25).

Maung Po Chui, 4404 (25).

Maxwell,]. F., 73-331 (25); 73732 (24a).
Meh, G., CF 9043 (24b).
Meijer, W., SAN 19644 (24b); SAN

24868 (24); SAN 28373 (24b),
Meyer, R., FB 2214 (25).

Merrill, E. D., 426 (25); 2300 (25); 3136

(25).

Miranda, D. D., FB 18846 (26).
Muroh, K„ SAN 71084 (24).

Nan, N. G., 832 (25).

Ng, F.S.P., FRI 3319 (24); FR1 3996

(24) KEP 99068 (24b).
Nieuwenhuis, A. W., 1220, vide Jaheri.
Nordin, SAN 46033 (24).

Othman Ismawi, S 33724 (23).

Parker, R. W., 2387 (25).
Parkinson, C. E., 246 (25).

Phusomsaeng, S., et al. 342 (24).
Pierre, E, 600 (25); 1793 (25).

Plemchit, 338 (24a).
Poi/ane, E, 6303 (25); 6328 (25); 6664

(25) 10733 (25); 10773 (25); 19661

(25); 21231 (25); 23373 (25); 27334

(25).

Pram, D., 83 (25).
Puasa, M., 1831 (24b).
Put, N, 313 (25); 1039 (25); 1068 (25);

1313 (25).

Ram, K„ 3709 (25).
Ramos, M„ BS 1492 (25); BS 1873 (25);

BS 13623 (25); BS 39792 (25); BS

42647 (25); BS 46413 (25).
Raneses, S., PNH 33448 (25).

Reillo, ]., BS 13484 (26).

Reinwardt, C. G. C., s.n. (24a).

Ridley, H. N, 2424 (24b); 7220 (24b);
7283 (24b); 12387 (23); 14734 (24b).

Robinson, C. B., BS 6163 (25); BS 9723

(25).

Robinson, H. C., s.n. (24a).

Rosenbluth, B. & Tamesis, F., FB 12689 (25).



204 P. J.M. Maas & L. Y. Th. Westra, Studies in Annonaceae 11. Anaxagorea, Part 2

Ratten, L. M. R., 260 (25); 1896 (25);
2100 (25).

Samsuri bin Ahmad, 327 (24); 1255 (24).

Samsun bin Ahmad & Ahmad bin Shu-

kor, 410 (24).
Sangklachand, B., 1510 (24).
Santos, V.J., 4152 (26).
Schmidt, J., 552 (25).

Scortechini, B., 1624 (24b); s.n. (24b).
Scott, R., s.n.(25).

Seidenfaden, G., 2764 (24).
Shah, M., et al. 1147 (24b); 1199 (24);

1724 (24); 1901 (24); 2297 (24); 3006

(24); 3302 (24).

Shaw, W. R„ 751 (25).
Sibat ak Luang, S 23040 (23).
Sidek bin Kiah, 378 (24).
Sinclair,]., et al. 7655 (24b); 8085 (24c);

8447 (24a); 8695 (24a); 9464 (25);
9886 (24b); SF 39928 (24b); SF

40300 (24c); SF 40651 (24a); SF

40909 (24a).
Smith, Eryl, 536 (24a).

Smitinand, T. & Sleumer, H., 1181 (24a).

Sorensen, T., et al. 654 (24).
Stem, W. L, 2068 (25); 2193 (25).
Stone, B. C„ 5957 (24); 12126 (24b);

SAN 85185 (24).
Stone, B. C. & Sidek, M., 12580 (24).

Sulit, M. D„ PNH 11824 (25).

Sandaling, D., SAN 87968 (24).

Suppiah, T, FRI 11357 (24); FRI 11393

(24a); FRI 11577 (24); KEP 104598

(24); KEP 104814 (24).

Swingle, W. T, s.n. (25).

Symington, C. F., CF 22951 (24b); CF

25822 (24b).

Taleon, A.T., PNH 34027 (25).

Talip, A., SAN 70877 (24b); SAN 70955

(24b).

Teh, C., s.n. (24a).
Teysmann, J. E., s.n. (25).

Thwaites, G. H. K., 3883 (25).
Ts’iang Wai Tak, 949, LU 16448 (25).

Unesco Limestone Expedition 1962, 42

(24).

Vanpruk, 622 (24a).
Vidal, J.E., 4957 (25).
Vidal ySoler, S., 10 Aug—Oct 1958

(25) 10 Sep—Oct 1958 (25); 10c

(25); lOd (25).

Vogel, E. F. de, 3749 (25); 3907 (25).

Walker, G. W„ 146 (25); 1209 ? =

“Herb. Wight 27"? (25).

Wang, C., 34918 (25); 36,360 (25).
Wenzel, C. A., 1496 (25); 1615 (25).

Whitford, H. N., 471 (25); 505 (25); FB

24037 (25).

Whitmore, T. C„ FRI 4198 (24); FRI

8658 (24); 8659 (24).
Williams, R. S., 10 (25); 3108 (26).

Winit, K„ 624 (25).

Winkler, H„ 2711 (25).

Wood, D. D., 2558, vide Evangelista, B.

Wood, G. H. S., A 2914 (24).

Wray, L, 3400 (24b).


