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A MONOGRAM OF THE GENUS HERITIERA* Aiton** (Stercul)
(including ArgyrodendronF. v. M. ard Tarrietia BI.)

A. J G. H. KOSTERMANS***

SUMMARY

1. The genea Heritiera Ait., ArgyrodendronF.v.M. ard Tarrietia Bl. are united

2. The genws compriss 29 specis rangirg from India, Malaysia New Guinea
and the Pacific region to tropicd Australia (2 speciesof which ore extend to Celebep
and 2 specis in tropicd Africa.

3. The following ten specie are describe hewe for the first time: Heritiera
arafurenss Kosterm, H. aurea Kosterm, H. burmenss Kosterm, H. catapa Kosterm,
H. cordaa Kosterm, H. globosa Kosterm, H. macroptea Kosterm, H. novoguineensi
Kosterm, H. percoriaca Kosterm, ard H. pterospermoide Kosterm

4. The following ten new combinatios are created Heritiera actinophyla
(Bailey) Kosterm (basionym Tarrietia actinophylla Bailey), H. albiflora (Ridley)
Kosterm (basionym Tarrietia albiflora Ridley), H. borneens (Merr) Kosterm (basio
nym: Tarrietia borneensisMerr.), H. densifloa (Pellegril Kosterm (basionym
Tarrietia densiflora (Pellegri) Aubreville & Normand) H. jarania (Bl.) Kosterm
(basionym Tarrietia javanicaBl.), H. kiinstleri (King) Kosterm (basionym Tarrietia
kunstleri King), H. peralahd (Domin) Kosterm (basionym Tarrietia peralata Domin),
H. simplicifolia (Mast) Kosterm (basionym Tarrietia simplicifolia Mast.) H. suma
trana (Miq.) Kosterm (basionym Tarrietia sumatranaMiq.), ard H. trifoliolata (F.
v. M) Kosterm (basionym Argyrodendrontrifoliolatum F. v. M.).

5. The following fifteen specis are reduce to synonymy Argyrodendronam-
boinensis Haberlandt Heritiera acuminataWall, ex Kurz, H. annamensisLecomte
H. minor Lam, H. tothila (Gaertn) Kurz, H. vespertilioKurz; Tarrietia actinodendron
Guilfoyle, T. amboinensisHochr, T. Argyrodendron Benth., T. carroni Moore T.
curtisii King, T. perakensisKing, T. riedeliana Oliv., T. rubiginosa Kosterm ard
T. - unifoliolataRidley.

6. The following seven specis are excludel from the genus Heritiera attenuata
Wall., H. grandis Fisch ex Steud, H. spectabilisBaill., H. tinctoria Blancg Tarrietia
barteri (Mast) Hochr, T. erythrosiphon(Baill.) Hochr. ard T. perrieri Hochr,

* Nameal afte Ch L. L' Heritier de Brutelle (1746-1800) who was murderel in
the strees of Pars bfy unknown personsa Frend civil servant Membe of the Institut
o

de France autha of mary botanick publications especialj on_exotc plants Pat
of the Dombe collectiors from S. America paid for by the Spani Governmeh were
sod to 1' Heritier in exchang for a pension When "the Spanit Governmeh head
this ard objectel to selling the collections L' Heritier, afrad of beirg compellel to
retum the collection fled with the plans to Englard whee with the hep of the her
barium ard library of Banks he wrote a Flora of Peu tha has na been published
1 i Issuel_on%lnallg & Publicatim 1 of the Counci for Science of Indonesia
Djakarta April 24 1959 . ;
***D , Sc, Centrd Fores Researo Institute Bogor, Indonesia Collaborato Her-
bariun Bogoriense Bogor.
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7. The monograp gives full synonyny ard exhaustie literature referencesa
key, complee descriptions distribution ecology woad anatomy vernacula names use
and habitda of ead species

8. A generdintroduction explairs the positian of Heritiera (including Tarrietia)
in Sterculiaceae

9. Glablaria tersa L., currenty considerd to belorg to Lauracee (Litseg ard
later referrel by Merrill to Bombacaceaeactualy represerst Browlowia lanceolata
Benth The necessar recombinatia Brownlowia tersa (L.) Kosterm is coined

10. Fou new specis are indicated but na described

11. Two new combinatios are mack in Hildegarda (H. erythrosipha ard

H. perrieri)
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HERITIERA Aiton

HERITIERA Aiton (han Gmeln 179 = Dilatris; non Retz = Hellenig
non Michaw = Argolasia) Hort. Kew, ed 1, 3: 456 1789 Schreber Gen 1: 812
1792, Lamarck Encycl bot meth 4: 228 179 (mollavi) ; Murray-Persoon Syst
veg, ed 15 736 1797 Willdenow, Spec PIl. 4(2): 97Q 1805 Persoon Ench 2
591 1807 Rees Cyclop 17(2) 1811 Sprengel Anleit. 2(2): 690 18:18 Syst Veg
3: 70. 1826 Gen Pl 1: 544 183 (Heriteria) ; DC, Prodr 1. 484 182 (excl syn
Samandurd._.); ReichenbachConsp 203 1828 Nomencl 202 1841, Dumortier Anal.
Fam 46 18D (Heriteria); Bartling, Ord 34Q 183Q G. Don Gen Hist. 1: 518 183l
(Heretiera) (excl syn Samandural.) ; Wight & Walker-Arnott Prodr 1: 63 1831
Schot & Endlicher Melet bot 32 1832 Roxburgh Fl. Ind, ed Cargy 3: 142 182
(reprint 506 1874) Spach Hist. Veg Phan 3: 503 1834 Meissner Gen 30 (25)
1837 Endlicher Gen 119 993 184Q Suppl 4(3): 61 185Q Enchir 516 1841
Brogniart Enum Genres 78 1843 Orbigny, Diet Hist nat 5. 568 1844 Brown in
Benne & Brown, PIl. Jav rar. 237. 1844 Jussie@ in Orbigny, Diet 7: 616 1849
Miiller, Ann. Bot 4: 321 1857 Miquel, Fl. Ind. bat 1(2). 179 1859 Bentham FI.
Hongkong 36 1891 FI. Austral 1: 231 1863 in Benth & Hook f, Gen PI. 1. 219
1867 Mastes in Oliver, Fl. Trop. Afr. 1: 225 1868 in Hook f, Fl. Brit. Ind. 1:
362 1874 Baillon, Hist. PI. 4: 61, 123 1872 Kurz in J. Asiat Soc Bengd 53 (2):
117. 1874 For. Fl. Brit. Burma 1: 14Q 1877 Boerlage Handl FI. N. Ind. 1: 124
189Q King in J Asiat Soc Bengd 60 (2 : 79 1891 Trimen Fl. Ceylm 1: 167 1893
Schuman in Engl & Prant] Nat Pfl. Fam 3 (6): 99 1895 Koordes & Valetm
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in Meded Lands Pl. Tuin Buitenzog 14 170 1895 F. M. Bailey, Queensl| FI. 1:
141 1899 Cooke Fl. Bomby 1. 126 1901 Brandis Ind. Trees 85 1906 Backer FI.
Batavia 1: 168 1907 Schoolfl Java 139 1911 Gagnepai in Lecomte Fl. gen Indoch
1: 483 1911 Koorders Exkurs Fl. Java 2: 595 1912 Gamble Fl. Madras 1: 103
1915 Haines Bot. Bihar ard Orissa 22 77. 1921 Ridley, FI. Malay Pen 1: 279 1922
"Parkinson For. Fl. Andaman Isl. 102 1923 Merrill in Philipp. J. Sci 29 395 1926
Domin, Bibl. Bot. 89 (1) 3, Dicot 97Q 1928 Lemee Diet Genre 3. 541 1931 Pearsa
ard Brown, Comm Timb. India 1. 153 1932 Corner Waysice Trees Mai. 1. 612
194Q Adelbet in Backer Bekn Fl. Java Nooduitg, Fam 107 28 1944 L. H. Bailey,
Stand Cyclop Hort. 1476 1947 Chittenden,Diet Gard, ed 2, 22 988 1950

Tarrietia* Blume Bijdr. FI. Ned Ind, 5e Stk 227 1825 Rumpha 3 t. 172
f. 1, note Meissneyr Gen 55 (39). 1837 Dietrich, Syn 2 1383 1540 184Q Endlicher
Gen 1074 184Q Enchir. 562 1841 Reichenh.Nomencl 199 1841, SteudelNomencl ed
2, 1. 664 1841 Lindley; Veg Kingd. 385 1847 Miquel, Fl. Ind. bat I'(2): 179
1859 Bentham FI. Austral 1. 230 1863 in Benth & Hook f, Gen PL 1. 218
1867 Baillon, Hist PL 4: 61 121 1872 Diet 4. 154 1892 Mastes in Hook f,
Fl. Brit. Ind. 1: 362 1864 Pfeiffer, Nomencl 2 (2): 1356 1874 B.oerlage Handl
FL Ned Ind. 1: 124 189Q Schuma in Engl & Prant] Nat Pfl. Fam 3 (6): 97
18% (diagnoss partly wrong ; Koordes & Valetan in Meded Lands PL Tuin Buiten
zorg 14 166 1895 F. M. Bailey, Queens| Fl. 1: 140 1899 Backer Schqolfl Jawa
139 1911 Gagnepai in Lecomte FL gen Indoch 1: 481 1911 Koorders Exkurs
FL Jaw 22 599 1912 Ridley, Fl. Mai. Pen 1: 277 1922 Corner Waysice Trees
Mai. 1. 621 194Q Adelbet in Backer Bekn FIl. Java Nooduitg, Fam 107 26. 1944
Thoma in Mai. For. Record 13 20, 199 (timber)

ArgyrodendronF. v. Mueller (han Klotzsch 186L = Crotn L.), Fragm 1. 2.
1858 2: 177 1860-61 6: 173 1867-1868 Bentham FIl. Austr. 1: 231 188 (as a
syn of Tarrietia); Baillon, l.e 61 (in notg ; Benthan in Benth & Hook f, Gen
PL 1: 218 1867 (as a syn of Tarrietia); Edlin in New Phytol 34: 10 1935 Burtt-
Daw in Trop. Woods 51: 19 1937

Balanopteris Gaertner de Fruct & Semin 22 94 1791 DC, Prodr 1: 484
182 (as a syn of Heritiera); G. Don, Gen Hist. 1: 518 1831 Endlicher Gen, Suppl
4 (3 : 61 1847-48 Benth & Hook f, l.e. 219

Sutherlandiad. F. Gmeln (nan R. Br.), Syst 1027 1791 Lindley, Veg Kingd.
ed 3 362 1847 (as a syn of Heritiera) ; Endlicher Gen, Suppl 4 (3 : 61 1847-48
Baillon, Hist. PL 4: 61 1872

Fometica Rafinesque Sylva Tellur. 75 1838 Merrill, Index Rafin. 167 1949

Heritera Stokes (nan Schrak = Liliac), Bot Mat Med 2: 565 1812

Heriteria Dumortier Anal. Fam 46 1829

Samandaralinn, ex Roxburgh Fl. Ind., ed Carey 3: 142 182 (repr. 506 1874)
as a syn of Heritiera minor.

Tothila & Tothya (Tothiia) Hermann Mus. Zeyl. 48 1717 Burman Thes Zeyl
226 1737 Linnaeus Fl. Zeyl. 237 no 655 1748 Trimen l.e. -(accordiig to Trimen
this Singhales nane is propery applied to Oroxylum indieum).

Atunus Rumphius Herbk Amboin 3: 95-96 t. 63 1743 Lamarck Encyl 4
228 1797 Endlicher Gen, Suppl 4 (3): 61 1847-48 Lindley, Veg Kingd., ed 3:
362 1847 Baillon, l.e. 61; Merrill, Interpr Rumph Herbh Amboin 365 1917

: * After the vernacula nane tarrieti, which howeve is actualy usel eithe for
lithocarpus or for Parinari corymbosa.
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Nagamor CupajadaRheede Hort. Malah 6: 37, t. 21 168 Lamarck l.e. 228
Dennstedt Schlusse 13 21, 32 1818 Mastes in Hook f, Fl. Brit. Ind, l.e. 363

AmygdalusBurman (nan L.), Thes Zeyl 19 173 p.p; Fl. Ind. 117 1768
O. Kuntze Rev Gen Pl 1: 75 1891 Engle & Prantl, Nachtr 1-1V: 242 18%
(as a syn of Heritiera).

Trees buttresss well-developed thin. Bark usualy pake brown red
and spotted no sg in the bark Sapwod thin, usualy mergirg into the
red brown heartwood Leaves unifoliolate or digitate alternate often
congestd nea ape& of branchletsentire chartaceosito rigidly coriaceous
as arule subtriplinervel ard the ba® attachd abo\e the petiok (pseude
peltate) petioles thickenal a both ends the lower led surfa@ ard the
yourg branchles as a rule cover@ with adpressedsmall more or les
fimbriate scales

Inflorescencs axillary, paniculate peduncd amd man ramificatiors
adpressed-lepidatethe tomentun gradualy changig to stellag hairs
towarcs the ultimate ramifications Pedices articulate short Flowers
very small consistig of an urceolaé or campanula tube with 4 or 5
(rarely 6) explana¢ smal lobes inside ard outsice of tube as a rule
stellate-pubescentPetas none Male flower with an androgynopha
bearirg at its apex the 8 or 10 anther-theca eithe in a regula ring or
in an irregula clump toppeal by the minute sterile ovaries or ovaries
completey abortive (in the latter ca® the anthes in an irregula clump}
anthes dehiscen by a longitudina slit; torus wel developed convex
cover@l with granula papillae often depressg in the centre Femaé
flowers hardly large than mak ones with 4 or 5 (—6) sessk laterally
compressedconglutinate minute glabrots or lepidoe ovaries a bag with
sterile anthes in as mary groups as ard in betwea the ovaries torus
usuall flatter than in make flowers styles short the uppe pat eithe
perpendiculagt spreadig or incurved with minute stigmas

Fruit a more or less developd samaa with an ellipsod to globos
(often oblique nut with a woody epicarp a dorsa ard ventrd side pro-
vided with a more or less well-developd longitudina ridge which enlargs
apically into a more or less well-developd wing; in ore cag (H. fomes)
atranverse horizonta ridge present Seel (maturg envelopd in a rathe
thin seedcoat cotyledos two, without albumen the smal radicke ard
plumule turned to the ventrd side

Type species.—Heritiera littoralis Aiton

Distribution__Asiatic continett from India through Burma, Siam
ard Vietnan to Malaysig Tropicd Australig Pacific region Africa (Gold
Coast Congg ; ore coasté specis practically pantropicé (H. littoralis).
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About ten yeas agp | became interestd in the genea Tarrietia ard
Heritiera becaus of the difficulties encounteré in identifying ard col
lecting them The reasos why the® genea give o mud troublke are the
following: mog specis are rare to very rare they hawe vely hard woa
ard are usualy lofty trees hene na eay to colled ard the flowers
are extremey small moreove the fruiting of mary is scanty

Severd specis are very similar in their leaf-shap ard may be easiy
mistake for anothe specis in a sterile condition this happend in the
group of H. littoralis, globosa, arafurensis,percoriacea, longipetiolata,
novoguineensisetc. Within the specis the leaves may vary enormously
in trees up to 15 to 20 m high they are often still completey different
from thoe of matue trees (cf. H. macroptera).

Heritiera ard Tarrietia are — with respet to woad charactes —
aberram in Sterculiacea ard hene were placel by Edlin in a specia
subfamily.

As | haw bee abk to revise mog genea of Sterculiaceaprope now,
| agree with thoe authos who prefa to separa¢ Sterculiacea from
Buettneriaceaeln the formea the fruits are apocarpousin the latter they
are syncarpous

| am convinced tha the anthes are bilocular, as in femak flowers
of Heritiera there are as mary anthes (eah with 2 thecag as there are
ovaries They always occu in pairs Becaus of choriss in othe genea
it is very difficult to knov whethe the anthes hawe ore or two thecae

The subdivision of Sterculiacea gives no trouble if it is base on
charactes of the fruit. If Sterculiawith its leathery dehiscen carpes
is assumd to be primitive, we haw the following sequence Sterculia:
seed attachd alorg the entire margn of the open carpels dispersd
without the carpe$ (by birdg ; Firmiana,: seed alorg the entire marghn
of the carpels the latter membranaceoudispersh of the anemochoras!
seed togethe with the carpels Scaphiumard Pteroeymbium:only ore
sed a the ba® of the membranaceaucarpe] dispersh (by wind) with
the carpels Hildegardia: ore seel a the bag of the membranaceau
(but alread closed carpe) which assums the shae of a wing; Heritiera:
ore seel in the permanenyl closel carpe] which becoms fibrous ard
a the sane time develog a wing. In specis of Heritiera dispersd by
wate the wings becone short Sorre of the uplard species however alo
hawe hardly developd wings (H. elata, H. arafurensis). In Pterygota
anemochor has developd in anothe way; the carpes are still similar
to thoe of Sterculia, but the seed hawe developd wings The water
dispersd specis as a rule hawe a large see than the uplard species
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This sane sequene of developmenis mentione by Ridley (Dispersa
of Plans 83 1930)

A few decads ag it was still assumd tha Heritiera was a typicd
seashar genws represente by a single speciesbut more ard more specis
becane known tha grow far from the sea

They were differentiat@ from Tarrietia by the absene of endosperm

The genws Tarrietia, initially misplacel in SapindacegeSimarubacea
and Aceracea on accoun of its samaraswas ket separag by sone (of
late Burtt-Daw ard Edlin) from Argyrodendronon the bass of charae
ters of minor importane (certainyy not on a generc level). It has bea
establishd that the comma Argyrodendrontrifoliolatum occus as far as
Celebs ard that the samara are na differert in ary seng from those of
othe Tarrietia species

The developmenof the wing of the samara of Heritiera ard Tar-
rietia shows all gradatios from a smal ridge via a rudder-like extensio
to aslende wing ard ultimately to an enormos wing as in H. macroptera.

In H. littoralis the yourg se@ is envelopd by a thick, spongy juicy
seedcoat which becoms vely thin ard leathey in the matue fruit;
no albumeé was seen | had the opportuniy only to examire a few othe
Heritiera ard Tarrietia seedsbut nore containe ary endospermard so —
apat from the fad that as was stressd al®o by EdIlin, endospen is
no generc character—theris no reasm whateve to keg Tarrietia ard
Heritiera as separag genera all specis shav a vety natura relationship
Of H. utilis, of which | had no seed a my disposal it is statel tha
there is a large endosperm

Simplke leaves are apparentl derived from compound ones as in mary
specis with simpk leaves in yourg trees compound leaves are usual In
severd specis compoun ard simpk leaves are found togethe in matue
specimens From the reductio it is eviden that the swollen apicd part
of the petioke of the simpk led represerd the petiolule Scalines is
common but in sore specis it is lacking almog entirely. In the inflores
cene we ma obsere the gradua transition from scals to stellae
hairs from the ba® of the inflorescene to the ultimat branches

The trees are monoecious mak flowers beirg mudy more commam
than femak ones The flowers are usualy smal ard thin. In H. trifoliolata
they are more fleshy Of sever& specis the flowers are still unknown
The numbe or calyx-lobes is na constant althoudh there is usualy a
tendeng towards the numbe 4 or 5.

There are apparentt 8 or 10 theca arrange eithe in aregula tube
at the top the androgynophoreor in an irregula clump In the first cag
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the cente of the antheri& tube surround the rudimens of the ovaries in
the latter there are often no rudiments The androgynopha is usualy very
slender pilose or glabrots ard attachd to ageneraly wel developd torus
which is coverel by glands visible in dried materid as pak granules
Thetorus is as a rule convex The femak flower has sessi ovaries Thee
are laterally compressedard provided with a very shot style of which the
uppe (stigma bearing patt is bert outwards sometime becomiry hori-
zontal Betwea the ovaries there are 4 to 5 groups of 2 anther-theca
each which may indicae tha the anthes hawe 2 thecae The® anthes
are eitheg minute or very large (as in H. trifoliolata).

The trees are usually heavily buttressedthe buttresse are thin ard
very hard

Samandurd.. (FI. Zeyl 2@ no. 433 1748 basd on Hermanrs spee
imers has sometime been monfuse with Heritiera on accoun of the
similar fruit. It represerds SamaderaGaertn. (Simarubaceae)

Practicaly all specis haw had to very had timber, the more
comma specis are commercialy important H. simplieifolia, H. javanica,
H. borneensisard H. aureaare mud usel in Malaya ard N. Borneo ard
are exportel to Singapoe from Sumatra H. littoralis is valuabeé for locd
markets H. utilis ard H. densifloraare exportel from Africa. H. fomes
is extensive} usel locally.

KEY TO THE SPECIES

la. Leaves digitate (cf. alo 24 H. borneensis Sy 2
b. Leaves simpk or practicaly always s0 (cf. also 30. H. densmora 28 trlfollolata

al Mn®y A3 5 el e L = 6
2a. Samara lepidote . . . ... . . e AT s b o &
b. Samaraglabrows ... ...... T — AN — . - 5
3a. Lower leaf surface glabrous : - 29, H. actinophylla
b. Lower led surfae with scatterd scales .. . . . . 30 H. densiflora
Cc. Lower led surfae densef lepidoe . . . . . . . . . . : 4
4a Nut 5 mm wingupto5cm . = . . o - 28 H. trifoliolata
b. Nut 25-3 mm, wingup to 8 cm = . .. . 31 H. utilis
5a Lower led surfa@ glabrous but minute tufts of halrs in the axils of the laterd

nerves Anthers in an irregula clump ' . 25. H. javanica
b. Lower leaf surface glabrous Anthers in a regular ring . . . 27. H. albiflora

O

Lower leaf surface lepidote and stellate-haired Anthers in an irregular clump
26. H. sumatrana

6a Leaves bullate with impressd ribs on uppe surface . . 17. H. im/pressinervia
b. Leaves nat bullae . . . ;e Dol T i o kel N B = T
7a Nut of samaa mud large than Wlng gy e T gk 8
b. Nut of samaa smalle than or & mog as Iarge as wmg g Uil 17
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8a

9a

10a

lla.

12a

13a

1l4a

15a

16a

17a

18a

19a

20a

21a

22a

23a

24a

25a

26a
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Nut with a transvere circular ridge . 6. H. fomes

Nut without a transvers ridge S R ®
Nut with a rudder-like crest no specia termlna wmg. Pl N e . l0)
Nut with a distind wing or rudder-like extensio I il

Plart of the mangrove-zoneFruit glossy smooh 1. H. Uttoralis

Plart of hilly country Fruit dull (?). . 7. H. dubia
Nut almog globo® | : ; : ’ : . 2
Nut lateraly compress = = . . 8.5 | AT Ly LS
Fruit glabrows Yy~ pre i o auk i 2. H. globosa
Fruit lepidoe = . R e e I C L . .
Wing nat folded = TF m g 3. H. percoriaeea
Wing folded . - , AR
Wing very shot . . TR .. . .. ' ... 5  H. longipetiolata
Wing conspicuos : 4. H. novoguineensis
Leaves elliptic-lanceolag¢ to elllptlc oblanceolaﬂ 8. H. catappa
Leaves elliptic to obovate-elliptt . R i 1D
Wing (rudde) up to 15 mm long. Leaves rlgldly coriaceous petlole thick.
9. H. data

Wlng (ruddep up to 5 mm Leaves chartaceo& to coriaceous petioke slender
10. H. arafurensis

Fruit Iepidoe (unknOV\n in H. pterospermoides) - T 18
Fruit glabross = . . il o— — ol s 2
Wing almog as long as broaj = E 27. H. macroptera
Wing mud longe then wide = = . SRR R o+ s | IS
Laterd nerves up to 8 pairs (in H. Kiinstleri 6—]0 palrs . 20
Laterd nerves more than 8 pairs e . . 22
Leaves rigidly coriaceousroundel or subcorde& a bolh end; 11 H. cordata

Leaves chartaceos to stiffly chartaceousacuge or roundel s s m2h
Leaves 1.5—35 X 6—I10 cm, acumina¢ or acuge 18 H. parvifolia
Leaves 5—9 X 10—18 cm obtug or obscurel acuminate often emarginag
. 16. H. Kiinstleri
Leaves coriaceous anthes unknOV\n 14 H. burmensis
Leaves chartaceosito rigidly chartaceousanthes in an irregula clump . . 23
Petiok thick, 5—~7 mm 15 H. pterospermoides
Petiok stout 25—1® mm 12 H. macrophylla
Petiok slender 10—15 mm 19 H. sylvatica
Lower lea surfae glabrows or Wlth scatterel tlny scales . . . 25
Lower led surfae densel lepidoe = 26
Leaves simpke or sometims up to 3-foliolate top acue or acumlnate sometlme
rathe obtuse almos glabrous Petiok slende 24 H. borneensis
Leaves always simple top obtuse truncate or emarginate lower surfa@ with
scatterd tiny scales Petiok stou 22. H. simplicifolia
Leaves rigidly chartaceousnarrowly oblorg to ovate-lanceolateacute or sub
acuminate Petiok slender 1.5—35 cm Laterd nerves 8—12 pairs Anthers
in an irregula clump 13 H. angustata
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b. Leaves coriaceous lanceolag to ovate-lanceolategradualy acuminate Petiok
slender 1—25 cm Laterd nerves 4—5 pairs Anthers in a regula ring
; 20. H. papllIO
C. Leaves rlgldly corlaceouselllptlc to obovae elllptlc ape( rounded Laterd nerves
12—15 pairs Anthers unknown . 23 H. aurea

1. Heritier a littorali s Aiton— Fig. 1, 2

Heritiera littoralis Dryande in Aiton, Hort. Kew, 14 Ed 3: 546
1789 Lamarck Encycl bot meth 4: 228 1797 Murray - Persoon Syst Veg, ed 15:
736 1797 Wildenow Sp Pl 4 (2): 971 1805 Roxburgh Hort. Beng 1814 p.p. (n.v.);
Fl. Indica (ed Carey 3: 142 182 (reprint 506 1874) Steudel Nomencl 400 182%
ed 2, 1: 751 1841 Blume Catal Gewasse Pl. Tuin Buitenzog 37. 1823 Bijdr. F
Ned Ind., Tweec Stk 84 1825 Moon, Cat Ceylon 73. 1824 DC, Prodr 1: 484 1824
Perrotteé in Mem Soc Linn. Pars 3: 12 185 {I'Heritiera) (n.v.), Sprengel Syst
Veg. 3: 70 1858 (litoralis); Gen Pl 1: 544 183Q Sweet Hort. Brittan. ed 2: 66
183Q Loudon Encycl 814 18X (Heriteria); G. Don, Gen Hist. 1: 518 183l {Here-
tiera); Wight & Walker-Arnott Prodr 1: 63 1831 Sehot & Endl, Melet bot 32
1832 Henschel Clavis Rumph 1833 Richard Sert Astrolake 2 47. 1834 Spach
Hist. Veg phan 3: 503 1834 Decaisne Herh Timor. 108 1835 Endliche in Ann.
Wien. Mus Naturgesch1: 182 1836 Graham Catal PL Bombg 18 1839 Spanogk
in Linnaea 15 173 1841 Hooke & Walker-Arnott Bot - Capt Beechey Voyage
1841 (n.v.); R. Brown in Bennet & Brown, Pl. Jav rar. 237. 184 (excl syn H. fomes
Buch.) Hasskar| Tweee Catal Pl Tuin Buitenzrog 202 1844 J. Don Hort. Can
tabrig ed 13: 644 1845 Voigt, Hort. Suburb Calcut 103 1845 Walp, Rep 5: 106
1845-46 Ann. 4: 321 185 (excl H. fomes); Asa Gray in Bot U.S. Expl. Exped 1:
184 18% (excl syn H. fomesBuch.) Griffith, Not Pl Asiat 532 1854 Icones 4:
58 A Ill. 1854 Miquel, Fl. Ind. batav 1 (2): 1@ 18® (excl syn H. fomesBuch.}
Suppl Sumata 165 402 1862 Bentham Fl. Hongkong 36 1861, Fl. Austral 1:
231 1863 Dalzel & Gibson Bombg Fl. 22 1861 SeemannViti, App. 433 1862 Fl.
Viti 23 1865 Bot, Herald 365 1875 Hamilton in Mem Werner Nat Hist. Soc 5 (2):
362 1862 Thwaites Enum 28 1864 Drury, Handb Ind. Fl. 89. 1864 Teijsmam &
Binnendijk Catal Hort. Bogor 197. 1866 F.v. Mueller, Fragm 6: 173 1868 First
Censis 15. 1882 Secod Censi 27. 183 (litoralis); in Victor. Nat 3: 48. 1886 Mastes
in Oliver, FIl. Trop. Afr. 1: 225 1868 in Hook f, Fl. Brit. Ind. 1: 363 1874 (excl
syn H. macrophyllahort.), Kurz, Rep Andaman Isl. (l11), (3), (16). 1868 in J As.
Soc Bengad 43.(2) 120 184 (reprirt p. 80 (as a syn of H. tothila); Prelim Rep
Pegu [XXII], (31). 1875 For. Fl. Brit. Burma 1: 14Q 1877 Beddome Fl. Sylvat
1: pi. 75 t. 11, f. 6. 1872 Baillon in Adansorma 10: 164 1871 Hist. PL 4: 61,'62
113 122 1872 Diet. Bot 3: 46, fig. 1892 in Bull. Soc Linn. 1: 487 1889 Scheffe
in Ann. Jard bot Buitenzog 1: 9. 1876 Teijsmam in Nat Tijdschr Ned Ind. 36:
236 254 1876 ibid. 48: 92 107. 1889 Baker Fl. Maurit. 26. 1877 Chevalie in Ann.
Jard bot Saiga (Catal) fasc 2: 69 1878 Mason Burma 2: 621 1883 F. M. Bailey,
Synops Queens| Fl. 37. 188 (1884) Queensl Woods 16 1888 21 1899 Rep Gvt
sci. Exped Bell.-Ker 32 1889 Cat PL Queensl 5. 1890 Queensl Fl. 1: 141 1899
Compreh Catal 296 309 311 1885 F. Villars, Nov. App. 27. 188Q Vidal y Soler
Sinops, Atlas t. IS, fig. f. 1883 (n.v.), Phaner Cuming Philip. 98 1885 Rev PI.
vase Filip. 65 1886 Hemsley Bot. Challenge 3: 127 288 196 309 311 1885 in J
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Linn. Soc Bot 30: 17Q 1894 Forbes & Hemslg in J. Linn. Soc 23: 90 1888 Lanessan
PI: util. Colon franc 291, 244 668 72Q 1886 Maximowicz in Engl. bot Jahrb 6: 61
1885 Naumam in Engl bot Jahrb 7: 466 1886 Schuman in Engl bot Jahrb 9:
209 1888 in Engl & Pr, Nat Pfl. fam 3 (6) : 99 f. 51, 188 (litoralis) ; in Notiz-
bl. bot Gart Berlin 22 134 1898 J H. Maiden Usef nat Pl Austr. 555 1889
Pierre Fl. for. Cochinch. fasc 13 t. 203 1889 Schuman & Hollrung, Fl. K. Wil-
helmsl 54, 1889 Dujard.-Beaumet & Egasse Fl. medic 349 350 1889 Watt,
Diet. econ Prod Ind. 4. 223 189Q Schimpeyr Bot. Mitt. Tropen Heft 3, t. 7.
1891, Warbug in Engl bot Jahrb 13 321 1891 King in J. As. Soc Benga 60
(2 : 79 1891 in Ann. Fac Sci Marseile 1: 126 127 1838 (n.v) ; Trimen Fl. Ceylm
1: 167 1893 Heckej Kolas Afr. 126 127 188 (n.v) ; Curtis in J. Str. Br. Roy. As.
Soc 25 83 1894;Talbot Trees & Shruts Bomby 22 1894 For. Fl. Bombay 1: 145
1909 Engler Pfl. Welt Ostaft H 10 & 12 B 33Q C 272 1895 Monogr Afr. Pfl.
Fam 5, Sterc Afr. 136 t. 90 190Q Veg Erde 9, Pfl. Welt Afr. 3 (2 : 469-470 f.
217. 1921 Koordes & Valetm in Meded PI. Tuin Buitenzog (Bijdr. 2 Booms Java
14: 170 18% (excl cit. spec Koordes 7699) Koorders Minahasa in Meded PI.
Tuin Buitenzog 19: 155 361 (excl cit. spec div.). 1898 Exk. Fl. Java 2: 599 1912
Boerlage in Ann. Jard bot Buitenzog 2e Suppl 137-142 t. 5. 1898 in Revie Hort.
1898 28 (n.v.), Schuman & Lauterbach Fl. deutsch Schutzgeb Sudse 444 190Q
Ridley in J. Str. Br. Roy. As. Soc 33 53 190Q in Agric. Bull. S. S. & F.M.S, New
Ser 1: 51 1902 in Bull. Kol. Mus Haarlen 27: 16 1903 Fl. Mai. Pen 1. 279
1922 Ahern Mog Import Timb. Trees Philipp. Isl. 49 tab 1901 Pran in Ann.
Rep Roy. bot Gard Calcuta 9: 9. 1901 Memoirs ard Memor. 115 2& (n.v) ; Henry,
List PI. Formos 22 (n.v.); Cooke Fl. Bomby 1: 126 190% Burkill in J. Linn. Soc
Bot. 35 28 1901, Volkers in Engl bot Jahrb 31: 469 1902 Merrill in Bull. 1, Dept
Inter, Bur. For. Philipp. 39. 1903 in Bull. 27, Dept Int., Bur. Gvt. Lab. Phil. 24
1905 in Philipp. J. Sci 1, Suppl 94 1906 ibid. 3: 78 1908 ibid. 29 (3) : 395 1926
Interpr. Rumph Herb Amboin 365 1917 Enum Born. Pl. 381 1921, Fl. Manila 328
1912 Spec Blanca 262 1918 Enum Philipp. fl. PI. 3: 58 1923 in Univ. Calif. Publ
Bot. 150 194 1929 in Lingnan Sci J. 9: 40 193Q in Brittonia 22 189 1936 in Bull.
B.P. Bishqp Mus. 144 1939 in J. Arn. Arb. 31: 284 195Q Saffod in Contr U.S. Nat
Herb 9: 292 t. 52 1905 in Trop. Agric. 25 (3): 496 1905 Beccarj Nelle For Borneo
573 1902 Perkins Fragm FI. Philipp. 117 1904 Hochreutiner Catal Bogor, novis 1:
35. 190¢ (cum forma microcarpa) New Phytologis 4: 52 195 (n.v) ; Matsumuain To-
kyo Bot Mag 15: 53 1901 Matsumua & Hayat in J Coll. Sci Imp. Un. Tokyo 22 59.
19068 Brandis Ind. Trees 70 et 85. f. 41. 1906 (except cit. sundey sundr) ; van Eeden
Houts Ned O. Ind. 39 1906 Moll & JanssoniusMikrogr. Holz. 1: 449 1908 Backer
Fl. Batava 1: 168 1907 Scchoolfl 14Q 1911, Trop. Agricult. 31: 581 1908 Foxwortty
in Philipp. J. Sci Bot 2: 383 1907 4: 500 1909 in Mai. For. Rec 1: 92 1921 8 13
193Q Timb. Br. N. Borne 26 (n.v.); Troup Ind. Woods 163 1909 Silvicult. Ind. Trees
1: 159 1921 Beille, Bot Pharm 2: 475 19® (n.v.); de Clercq Nieuw Plantk Woor
denb 254 1909 Nordlinger Holzschnite XI: 46 (n.v.); Sim For. Fl. Port Eag
Afr. t. 14 190 (n.v); Ito & Matsumura Tent Fl. Lutch. 343 (n.v) ; Kawakamj
List Pl. Formos 13 191Q Engl & Drude Veg Erde IX (I) 1. 237 t. 10 191Q
Hartwich, Menschl Genussm 385 1911 (n.v) ; Kamerling in Teysmanma 22 121,
129 19121 Boulenger Wodd 281 (n.v.), Hayata Icon PL Formos 1: 103 1912, Willis,
Rev. Catal Ceyllm 12 1911 Gagnepai in Lecomte Fl. gen Indochire 1: 483 1911
p.p.; Tardieu-Blot Suppl 1 (4): 41Q 194 (excl specim Poilare of Nui-han-he =
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Heritiera cordata ard Poilare from la Mere et 'Enfant = Pentace); Crab in Contr.
Aberde@ Un. Stud 57. 1912 FI. Siam Enum 1. 170 193% Dum & Tutche in
Kew Bull.,, Add. Ser 10 49 1912 Kawagi in Bull. Kagoshina Coll. Agr. For. 3:
160 1913 Gamble FI. Madras 1: 1C4 1915 Ind. Timb, ed 2. 98 1922 Schneider
Comm Woods Philipp. (Bull. 14, Dept Int., Bur. For. Philipp) 151 1916 Brown &
Fische in Bull. 17, Philipp. Dept Agr., Bur. For. t. 14 1918 Baker Hardwood
Austral 42 1919 Kanehira Formos Trees 81 1917 rev. ed 444 f. 400 1936 Anat
Char. Formos Woods 44. t. 8. f. 43 1921, Identif. Philipp. Woods by anat Char 11 1924
(Taihoky : in Tokyo bot Mag 45 328 1931 Enum Micron. Pl in J Dept Agr.
Kyushyu Imp. Univ. 4: 368 1935 FIl. Micronesi@ 228 f. 102 1933 Chevalier Premie
Invent Bois Tonkin 87. 1919 Wehmer Pfl. Stoffe 22 776 1921 Brown, Minor Prod
Philipp. For, Bull. 22, Dept Agr. Bur. Philipp. 1: 42 f. 14 192Q Usef PL Philipp.
2: 438 f. 205 195Q Haines Bot Bihar & Orissa 22 77. 1921 Foxworthly in Mai. Sci
Bull. (Mai. For. Rec 1) : 92 1921 Beckirg ¢ al. in Tectora 15 587-588 192 (wood
anatomy ; Parkinson For. Fl. Andaman Isl. 102 1923 Rendk in J Bot 62 Suppl
12 1924 Forbes & Hemsley Index Fl. Sinica 1: 90 (n.v.); Wind in Meded Boseh
bouwproefstat Buitenzog 9: 82 1924 Gongrip in id. 25: 81 1932 Setchdl in Univ.
Calif. Publ Bot 12 194 1926 Heyne Nutt. PL Ned Ind. ed 2, 22 1069 1927 ed
3, 1: 1069 195Q Domin in Bibl. Bot 89 (I) 3, Dicot 97Q 1928 Watsm in Mai. For.
Rec 6: 76 1928 Mildbread in Engl bot Jahrb 62 367 1929 Matthew Mangrowe
Swamgs in Br. N. Borned 8 (n.v) ; Philipp. Mangroe Swamp 36 (n.v.), Foxwortty
& Woolley in Mai. For. Rec 8: 13 1930 Sasaki Catal Gvt Herh Taihoku 343 193Q
Francs in Kew Bull. 193] pi. 3; Guillaumn in Ann. Mus Colon Marseile ser 2,
9: 105 191% in Bull. Soc bot Frane 76: 298 1929 in J. Arn. Arb. 12 230 193%
Wilder in Bishg Mus. Bull. 86: 75 1931 Villadolid & Sulit in Philipp. Agr. 21: 34
1932 Panshm in Philipp. J. Sci 48 (2) : 158-159 pi. 6. 1932 Pearsa & Brown, Comm
Timb. India 1: 157-159 t. 1932 Danike in Vierteljahrsschr naturf Ges Zurich 78
Beibl. 19 266 193 (Repr in Mitt. bot Mus. Un. Zurich 142 266 1933) Hosokava
in Bull. Biogeogr Soc Jap 5: 144 1934 id. 7: 195 1937 Rodger Handb For. Prod
Burma (39). 1936 Battiscombe Trees ard Shruls Kenya Colory 42, 1936 Burkill,
Diet. econ Prod Mai. Pen 1: 1140 1939 Dale Trees & Shruts Kenya Colory 42
1936 Corner Waysice Trees Mai. 1: 612 f. 224 194Q Adelbet in Backer Fl. Java
Nooduitg, Fam 107 29 1944 Keith, Timb. N. Borneo 32 1947 L. H. Bailey, Stand
Gycl . Hort. 1476 1947 Williams, Usef & ornam PL Zanziba & Pemla 294 1949
Brennan & Green way, Ched List For. Trees & Shruls Br. Emp no. 5 Tanganyila Terr.
2: 599 1949 Chittenden,Diet Garden. ed 2: 988 1950 p.p. (party H. fomes),
Howard Man Timb. World, ed 3: 246 1951 (excl sundri} Quisumbing Medic. PL
Philipp. (Bull. 16 Dept Agr. Philipp) 603 1951 Kraemer Trees W. Pacific Reg
244 f. 87. 1951 Petelof PL medic Cambodgelaos Vietnan 1: 117 1952 Erdtman
Pollen Morphology 420 1952 Walker, Import Trees Ryukyu Isl. 213-214 f. 131 1954
Browne For. Trees Saraw& ard Brune 327 1955

Heritiera minor Lam, Encycl 3: 299 1797 DC, Prodr 1: 484 1824 Roxburgh
Fl. Ind. 3: 142 p.p. 1832 G. Don, Gen Hist. 1: 548 1831 Wight & Arnott, l.e. 63;
Bojer, Hort. Maurit. 37. 1837 Steudel Nomencl, ed 2, 22 751 184Q R. Brown in
Bennet & Brown, l.e. 32 Voigt, Hort. suburb, l.e. 103 Hasskarl Tweee Catal,
l.e; A. Gray, l.e. 184 Walp. Ann. 4: 321 1857 Miquel, l.e. 180 Teijsmam an Binnend,
Catal, l.e. 197 Kurz in J As. Soc Beng 43 (2): 118 1874 Baillon in Bull. Soc
Linn. Pars 1: 487 1889 Haines Bot Bihar, l.e. 78 ‘(excl H. fomes).
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Amygdalusminor (Gaertn) O. Kuntze Rev. Gen PI. 1. 75 1891

Balanopterisminor Gaertner de Fruct e Sem 2 t. 98 f. 2. 1791, DC, Prodr
1: 484 1824 Roxburgh Fl. Ind. 3 (ed Carey) 142 182 (reprirt 506 1874) Steudel
Nomencl ed 2, 22 751 184Q Kurz in J As. Soc Bengd 43 (2): 118 (reprirt p.
80). 1874

Heritiera fomesWall, Catal 1138 p.p; Benthan in Hook, Londmn J Bot 2
211 1843 Mastes in Hook f, l.e. 363 Ridley in J Str. Br. Roy. Asiat Soc 33
53. 1900

Balanopteristothila Gaertner de Fruct e Sem 21 94 t. 99 1791 DC, Prodr
1: 484 1824 Masters l.e. 363 Steudel Nomencl ed 2, 2:751 184Q Walp. Ann.
4: 321 1857 Miquel, Fl. Ind. bat 1 (2) : 18Q 18® (as a syn of H. littoralis); Kurz
inJ As. Soc Beng4 43 (2): 12 (reprirt p. 80). 1874 Trimen Fl. Ceyln 1: 167 1899

Heritiera tothila (Gaertn) Kurz in J. Asiat Soc Benga 43 (2 : 118 (reprint
p. 80). 1874 ibid. 45 (2): 120 1876

Helicteris apetala (nan Jacq) Blancq Fl. Filip. 383 1837 Merrill in Bull. 27,
Dept. Inter, Bur. Gvt Lab. Philipp. 24 1905 Spec Blancoam 262 1918 Enum
Philip, fl. PI. 3: 58 1923 Ahern l.e 49

SterevliacymbiformisBlancq FI, Filip., ed 22 56 1845 ed 3, 3. 167 t. 341
1879 Merrill, Repot Invest Jawa 1902 39; in Bull. 27, Dept Int. Bur. Gvt Lab.
Philip. 24 1905 Spec Blancoama 262 1918 Enum Philip, fl. PL 3: 58 1923 Ahern
l.e. 49

Stereulia ambiformis Ahern l.e. 48

Sutherlandialittoralis J. F. Gmelin Syst 1027 1791

Amygdaluslitoralis (Ait.) O. Kuntze Rev Gen Pl 1: 75 1891

Samanduralittoralis Oken Allg. Naturgesch 3 (2 : 1205 1841 Merrill in J
Arnold Arb. 31: 284 1950

Atunus litorea Rumphius Herb Amboin 3: 95 t. 63 1743 Lamarck Encycl
4: 228 1797 Roxburgh Fl. Ind. 3 (ed Carey : 142 182 (reprirt 506 1784) Denstedt
Clavis Rumph 104 156 1833 Miquel, Fl. Ind. bat 1 (2): 18Q 1859 Hasskar
Schlusse Herb Amboin 196 186 {Atunu} Merrill, Interpr. Herb Amboin 365 1917

SamandaraRoxburgh Fl. Ind. 3 (ed Carey : 142 182 (reprint 506 1874)

Nagam Rheede Hort. Malah 6: 37, t. 21. 1686 Lamarck Eneycl l.e 228
Mastes in Hook f, l.e. 363 Dennstedt Schlusske 13 21, 32 1818 Roxburgh FI.
Ind. 3 (ed Carey : 142 182 (reprirt -506 1874) Miquel, Fl. Ind. bat 1 (2) : 180 1859

Tree 10—25 m tall, up to 60 cm in diam, low-branchegthe branche
thick, crooked horizontal crown dense ba® of bole buttressedthe but
tresse extendig far out waw (snake-like) thin, plank-like abou 30
cm high Bark grey-brown vertically superficialy fissured roughis or
smooth oute bak 3 mm, inng 6 mm, brownish-pink tough Sapwod
pale straw well-definel or mergirg into the redbrown hard truewood
which has ripple-marks Branchles rathe rough redbrown towards
ap adpresse lepidote Stipules aciculate 3—10 mm long, lepidote ca
ducous Leaves alternate coriaceouselliptica to ovate-elliptica (in yourg
plant la'nceolat with acue base) ba® roundel to cordate often oblique
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ape rounded mucronag to obscuref acuminate 5—15 x 12— cm
uppe surfae smooth glabrous glossy veins visible or invisible (in the
pinkish yourg leaves the silvery, scatterd scales are conspicuos on the
uppe led surface) lower surfa@ with a deng laye of minute fimbriate
silvery adpressg scales midrib prominent laterd nerves 8—10 (—15
pairs curved sometims irregular, very slender the loweg pair ascend
ant (subtriplinerved) secondar nerves paralle| obscure the lowes pair
(or pairg of laterd nerves startirg from the petioke insertion Petiok
rathe stout lepidoe 5—10 (—20 mm long

Inflorescencs axillary, paniculate up to 18 cm long the ba® of the
main pedunct ard lower ramificatiors lepidote the remainde densef
stellae pubescent Flowers dirty yellowish palke green a base towards
lobes flesh-colourd with grey hairs campanulateinside white a base
dak blood-rel in the middle the lobes with broal pinkish margin Male
flower 3—5 mm long, similar to the femak ones which are 3— mm
long, outsice dense} stellate-pilose inside a bag with strigo® hairs
which becone stellat ard shorte towards mouth of tube lobes 4 (rarely
5), ovate-lanceolateacute 1—25 mm long, androgynopha white, up to
2 mm rathe stou (towards ba® conical) glabrous the 8 anthe
theca (rarely 10 in aregula tube-like ring, surmountd by the minuteg
sterile ovaries torus convex coverel with white granula glands Pollen
subprolateabou 225 x 185 JA (Erdtman) Pedicé 0.5—1 mm, articulae
and as thick as the ramification to which it is attached Femaé flower
with sessile glabrows ovaries style conglutinate as long as ovaries
stigmas curved outwards sterile theca in 4 groups of 2 & ba® of ovaries

Fruit somewha woody, tough glosy light brown ellipsoid up to
9 cm usualy 5 cm long ventrd side flat with a hardly raisel ridge
dorsa side convex with a high ridge (5—7 mm) which apicaly ends in
a very shot rudderlike extensio (wing). Wal woody, fibrous 3—6 mm
thick, inside densef shortly pilose See semi-globosethe flat side turned
to the ventrd suture tesh (in ripe fruit) lightbrown thin, the seel
divided into two cotyledors by a verticd line perpendiculato the seed the
smal radick ard purplke plumuk are basal central

Distribution — Typicd for the transiem zore from mangroe to
fresh watea swamp rocky ard sang coasts behird mangrove often in
mangroe on drye places coas of E. Africa, W. ard S E. Indian Pen
insula S W. Burmg Siam Indochina Malaysia Hongkorg (northen limit),
Formosa Pacific region up to Hawai ard Nev Caledonia Tropicd Australia
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Vernac names— India: Sundri Sunde (Beng) ; SundrichandKol-
land (Bom Mar.); Chandmaa (Kan). Ceylon Etura (Singhalese)Choo
muntiri (Tamil) ; Burma Pinle Kanazg Siam Ngawn kai; Cambodia
Bey Sanleh Dong Chen Sprong Vietnam Huynh Cui, Long, Formosa
Hamagurumi Suogj Sakishima-suwpo Philippines Barit (Sul) ; Bau
(Sul.); Dogna (Bik) ; Dumdum (lbn.); Duman (Ibn., Neg.) Dungm (lbn..
Tag, Bik., Bis,, Lan) ; Dungon-daga(Bik.); Dungon-lali (Tag.,) Dungm
late (Tag, Bis., Sul.); Dungon-latia (Tag) ; Dungon-mang (C. Bis) ;
Magayai (lbn); Maladunge (Tag); Malarungm (Tag.) Palugapy
(Ibn.) ; Palungapb (llk.) ; Ryukyu Isl.: Sakishima-SuonokiHamagurumi
Shiiwagii; Umaru tani, Akajumigii, Daimyo-ki, Andaman Isl.: Mawtdg
Malaya Dungun Buah pele kambing Indonesia Dungwn (generdl with
varians as rungun rumun rorum etc; Lawananket (Alf.-Minahasa)
Atuna laut (Amboing ; Keko (New Guinea Sarala Isl. language) Wam
(New. Guinea Goaribar languagg; Brunet ltik-itikan (Dyak-Brunei)
Miri (Ngiri) bau (W. Sumatra; Kenya (Africa) : Msikundar (Swabhilj
Kenyd ; Mkukushu (Swaheli-Vangp; Mkokosh (Swabhili-Alini).

Balanoptensminor Gaertn was base on fruit collectel by ,,Her
manqg Professo Argentot' (probaby Joham Hermann 1738—1800 of
Strassbourp on the islard of Mauritius Dr. J Leandr (Paris) who
mack this supposition suggeste to me towrite to the faculty of Pharmag
in Strasbourg From there | receivel the informatian that the collection
which during World War |l had been pillaged by the Germans did not
contan the® fruit (ary more?) As it is na uncomma tha the
ventrd ridge of the fruit is lacking or even tha this sutue is more or
less sulcae (like in the drawing of B. minor) ard as moreover H, littoralis
IS the only specie ocurring in Mauritius | am convincel tha B. minor
IS conspecift with H. littoralis.

Roxburdh causd a lot of confusion as his H. minor represers a
mixture of H. fomesard H. littoralis. The Wallich numbe 113 has bee
kindly examinegl by Mr. L. L. Forman who informs me tha a leas
3 specimen are representg unde this number part of which are H.
littoralis, pat H. fomesard pat uncertain as only leaves are present
Without examinirg the specimesa personally | canna sa anythirg
definitely. The sterile (young specimes are often confuse with Brown-
lowia tersa (L.) Kosterm

Koordes & Valeton lLe mixed H. percoriaceawith H. littoralis
(cf. H. percoriacea).

Rumphits mentionel a form of H. littoralis found far from the sea
shore which he called the Bos Atun (Bost = forest) He suspecte this
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to be a differert species Koordes ard Valetan supposé it to be conspe
cific with H. littoralis. | believe tha it is eithe H. arafurensisor H. novo-
guineensis.Rumphiis stated however tha the fruit of the Bost Atun
are large which it na the ca® in the® two speciesPerhapg still another
undescribd specis is involved

Masters l.e. mixed the specis with H. macrophyllaard H. dubia,
which occu furthe inland ard Koordes confuse H. sylvatica,occurirg in
N. Celebs with it (Minahasal.e) :

Brown's plat suggest rathe H. globosathan H. littoralis. It is
quite likely tha the forme will be found in the Southen Philippines

According to Gaertne the Tothila of Hermam (l.e) is this; Trimen
found no specimea in Hermanrs herbarium ard states tha this Sin
ghaleg nane is propery applied to Oroxylum indicum.

The germinatio has bea studial by Boerlag (l.e.) from whos writ-
ings the following is extracted The fruit floating in sat wate by its hollow
wall is impermeal# to water It floats always with the cres upwards
Thrown on the bead it remairs in this sane position The base which is
rubbel ard moistend continuously weakels ard moistue penetrate (ank
malks that feed on the fruit alo help) Its is mainly the pressue of the
thick, had radicle which opers the had fruit. The primaly roat pene
trates deepy in the soil, but is alo abk to brant immediatey if the
soi is na deg enough Accordirg to Mueller, the fruit occasionajl ripers
two seeds

The charactes of the timbe hawe bea treatel extensivel by Pan
shin (l.e) ard by Pearsa ard Brown. The following is copiel from Pearsa
ard Brown pp. 157—159

"SUPPLIES W. A. Robertsa states tha supplies are difficult to
obtan from Tenassem owing to ladk of coastwie boa traffic. Rodge
is of opinion that 1,0® tons or more are availabé from the Delta foress
of Burma, while very considerald supplies are availabé from the Anda
mans Like the timbea of H. fomes,the questimm of extraction preserd
difficulties, which could however be overcone were a steag demawl to
arie ard fair prices be offered

GENERAL CHARACTERISTICS OF THE WOOD. Sapwod 2—3 1/2
in. wide, pak brown mergirg gradualy into the heartwoog heartwoal
light yellowish-rel to dak red or reddish-brown sometime faintly
streake with black dull, with the scen of old leathe but without char
acteristc taste heay (sp gr. approx 0.81) even ard straight or sone
wha interlocked-grained fine-textured.
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STRUCTURE OF THE WOOD. Growt rings faint, 8—10 pe in. Vesset smal
to mediun sized open for the mog part the orifices discernatd with the nakel
eye forming narrov vermiculag vesse lines alorg the grain solitaly or in linear,
for the mog patt radial rows of 2—6 (mosty 2—3), unevery distributed 0—19 per
mm?2 vessé segmert thickwalled 100—42@u long, truncae or shallowly oblique
and rarely abrupty short-tailel on ore or boh ends the larges 200—23% p, in dia
meter perforatiors simple horizontd or somewha obliqgue pits as in H. fomes,
tyloses absent yellowish or reddish-browm gumny deposis abundant occasionay
forming plugs completey obstructig the vessels more often in parietd globules
chalky deposis frequent

Parenchyra paratrachdaard metatracheal (g paratrachdaparenchym sparse
confined to the immediae vicinity of the vessels the maximun diamete 45—8) y;
( b) metatrachdaparenchyrma very abundant eveny distributed appearig punctae
a low magnifications storied longitudinally, (1) sparsel diffused (2) narrowly
zonate forming a reticulum with the woad rays ard (3) in broade tangentih band
(terminal) a wider but frequen intervals (2) parenchyra in ragged often inter
rupted often oblique sometime forking, uniseriaé rows which averag 15— pe
mm. radially, cells orbicula or broady oval the long diamete 25— p; crystab
occasiongl band of (3) parenchyra ragged 1—4 (mosty 1—2 seriate a intervak
of Y2 to 2 mm; yellowish or reddish-browm gumny deposis common

Fibres libriform, long attenuate 660—2,00 p long, 20—% (mosty 20u wide
wall 3—81 thick; pits sparse slit-like.

Rays fine, nat distina with the nakel ey 4—7 pa mm, of the sane colou
as the backgroud ard hene na sharpy distind on the radid surface somewha
variabke in siz on the tangentih surfae@ 1— (mosty 3—5 seriate the larges
65— P wide ard 25 plus cells of 600 plus yi high, the smalle abou the height of
the rows of camMfom parenchyra ard storied with them pits leadirg to vessed as
in H. forties; crystab absent reddish-browm gumny deposis very abundant com
pletely occludirg mary of the ray cells

Ripple marks present very inconspicuous traceabé to storiedl longitudind
parenchym ard the smalle woad rays 90—1D per inch

Gum canas vely rare in shot tangentid rows embeddd in parenchyma maxk
mum diamete 70—70Q; gum orange-brown

Summary Similar to H. fomes, but general slightly lighter in color ard
weight somewha coarser-textuie (large pores) ard with less copiots organc in-
filtration (gum)

MECHANICAL PROPERTIESWt. a 12 pa cent moistue contert
52 1h pe eft. A strong hard elastc timber. Gambé quotes the following
figures for strengh on experimerg carried ou by Professo Unwin,
F.R. S, for the Imperid Institug on Ceylan timber.

Shearig parallé to fibre 133 Ib. pe sq in.
Crushig oot SR OB tons per sq in.
Transvers strengh . s . : , 6.480
Coefficiert of elasticiy . = USSR 7372
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The transvere strengh of H. littoralis as compard with tha of
/l. fomesis therefoe as 14,40 Ib. is to 17,95 Ib. pe sqg In.

SEASONING The timbe is liable to develgp end-splis ard some
surfa@ cracking If goal resuls are to be obtained eithe carefd air-
seasonig or kiln-seasonig will be necessary

DURABILITY AND ADAPTABILITY TO TREATMENT. A vely
durabk timber, both on land ard in water No dat are availabé as to
its life when placel in varying conditions but it has a goal reputatio for
durability. It would nat be necessarto trea this timbe with antiseptis
to increag its durability.

WORKING QUALITIES. A had wood which, like H. fomes,saws
with sorne difficulty; it machine wel ard can be worked to a vely fine
surfa@ on a lathe taking a high finish sard polish W. A. Robertsa
says that it is more knotty ard twisted than sundrj ard therefoe more
difficult to work than tha species

USES PRESEN AND PROSPECTIVE Usda for similar purpose
as the timbe of H. fomes,but nat nearyy so well known in the market It
is usal for boat-building as knees ard as piles of bridges in Burma It is
a mog excellet firewood having a high calorific value In the Andamas
the buttresse are sometime usel whole for boa ruddes (W. A. Rob
ertsor) . It can be groupel with H. fomesfor marke purposesthoudh nat
sud a high-clas timber!'

The inflorescence hawe usualy almos solely mak flowers rarely

almog al femak flowers

Backe gives the pedicé lengh as 35 mm ard states tha it is
articulae nea the apex | conside only the pait abowe the articulation
as the real very shot pedicel

Baillon's figure of H. littoralis (fig. 88—94 is na of this species

The specima with lanceola¢ leaves mentionel by Koordes &
Valetn is na an aberrah one In seedling the leaves are lanceolag
ard this kind of leaves is very often fourd in matue trees too on sone
branches

Use — Baik contairs tannhn to the extert of 14 percen of the dry
matter or 154 pe cert (Wind), which is little. In the Philippines it
is usal for toughenig fishing nets The timbe is useal for masts rudders
canoes outriggers house-postsjoints, presses telegrafm poles whee
hubs boa ribs; it is possiby the toughes of Malayan timbers (Fox
worthy), moderatel durabé in the soil, resiss Teredq formerly usel in
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Malaya for building stockads to stq bullets ard the Malays raisal the
thwarts of their canos with it.

In the Molucca the extra¢ of the seel is usal for diarrho@a ard
dysentery The twigs are usel as tooth-brushesit may be that the tannn
does sone god to the gums The seed are eata (in the Molucca ard
Borneg with fish, when the true atun (Parinari glaberrima) canna be
obtained al® eaten in times of famine The recipe for preparimg is alreay
given by Rumphius

INDIA. Hort. Calcut, Griffith-Lemann 18'45 (CAL), labelal H. macrophylla.
BURMA. Bassem Distr.,, W. coast Apr., ster, Lace 3021 (SING) ; ibid., May, yourg
fr., Rogers s.n. (CAL) ; ibid, Bassem R, opposie Kann village, May, young fr.,
Rogers s.n. <(CAL); Peq cirele Apr., fl., sine coll. (CAL); Ceylon, fl., Thwaites
1US (BO) ; SIAM. Locality not indicated fl., Kerr 2100 <CAL) ; For. Dep. 986 (CAL) ;
Vanprik 98 (BKF); CAMBODIA, Kilom. 174 Roa of Srimbell Aug. young fr.,
Poilane 4.51 (P) ; Komparg Smach Nov., fr., Poilane 22925 (P) ; HONGKONG, ster,
Turet 49 (P); FORMOSA Kimpori-kaigan May, fr., Suzuki 3539(BO, TAIWAN) ;
loc. not indie, Fauri s.n. (P); PHILIPPINES Luzon, Cagaya Prov, Apr., fl.,
KlemmeF.B. 6659 (BO) ibid., ster, Bernardo F.B. 24262 (BO) ; ibid., AhemU3'5 (BO) ;
Prov. Tayabas Oct, fl., Manuel F.B.24759 (BO) ; Apr., fl. Duldulao F.B. 23851 (SING,) ;
ster, Curran F.B. 10345 (BO) ; Rizd Proy, Bosobosp Febr, ster, RamosF.B. 2137 (BO,
SING); Camarine Prov, Sept, fl., SimeonF.B. 28752 (SING); Pangasina Prov, Dec,
fr., Curran & Merritt F.B. 8391 (SING) ; ibid., Dec, ster, Curran & Merritt 8384 (BO) ;
Basil an, Oct, fl., Miranda, F.B. 18985 (P), Sept, fl., Reillo B. Sc. 16298 (BO);
M indaao, Lamea Distr, Kolambugan Sept, fl., Garcia F. B. 30606 (SING, UC),
ibid., June fl., Miranda F.B. 20625 (BO) ; Zamboanga July, fl., Babaran F.B. 26137
(BO); Lameo Distr., June fl., Miranda F.B. 20625 (BO) ; Mindoro, fl., BermejozB. Sc.
1524 (BO); Ficao I|sl1l, May-Jdune fl., Clark F.B. 1047 (SING); Guimaras
Isl., Nov. fr., Camill F.B. 108 (SING) ; Culion Isl., Dec, fr., Merrill 582 (SING) ;
MALAYA . Kedah, N. coast Dayarg Bunting Nov, fr., HendersonS.F.N. 29169
(SING) ; Langkawi Sept, fl., Curtis s.n. (SING) ; ibid., Sanatorium Nov., fl., Nauen
s.n. (SING); Perak, Matang July, fr., Wray 2495 (CAL, SING) et 2196 (SING);
P. Jarajah Sept, fl., fr., Kilnstler 4959 (CAL, SING); ibid., Apr., ster, Seimund

s.n. (SING) ; ibid., Nov. fr., F.D. 4953 (SING) ; Isl. Rumbig Mar., fl., Seimund s.n.

(SING); Pangstore fl., Scortechini 1041 (CAL) ; loc. not indie, Scortechini 58510
(CAL) ; Pahang Kuala Rompin July, fl., Evans S.F.N. 132371SING) ; Kuantan
Sept, yourg fr., F.D. 3707.(SING) ; P. Tioman Joama Bay, June fr., Burkill OSS
(SING); South Kemaman June fl., Comer s.n. (SING), Trengganuy P.
Kapas Apr., fl., Corner s.n. (SING); Penang, Nov, fl., Curtis 517 (P, SING);
Malacca, loc. not indie, Griffith anm 184 (CAL) ; Pulau Undan Febr, ster,
Alvins s.n. (SING); Johore Seminda R, ster (SING); Mengkaloh July, fl.,
S.F.N. 5829 (SING); Sg Tekong July, fl., Spare F. 791 (SING); Singapore
Tandjorg Staba fl., J.S.G. s.n. (SING); Tongkah fl., Hamid s.n. (SING) ; ibid.,
Aug., fl., Curtis' Coll. s.n. (SING) ; P. Jahat fl., fr., Ridley 2049 (SING) ; Sg Tengeh
fl., Ridley 3985 (CAL, SING); loc. not indie, Apr., fl., Hullet 537 (CAL, SING) ;'
INDONESIA. Karimata Isl., P. Pelaps Tiangbaly Mar. fl., Mondi 125 (SING) ;
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Sumatra Atjeh, P. Beras ster, Koorders 10575 (BO); Simaloer Aug., fr., Achmad
1341 (A, BO, K, L, P, U, US) ; Wegd Coast Djaga fl., Teijsmanns.n. (B.O) ; E. Coast
Langkat ster, bb.9382; (BO) ; P. Singkep ster, bb.3878; (BO) ; Belawan Labuan Deli,
Oct, fl., Lorzing 16919 (BO, K, L) ; Isl. Sela Pandjang fl., Bruinier 144 (BO); Isl.
Merbau fl., Bruinier 230 (BO) ; Isl. Tebing Tinggi, fl., fr., Bruinier 83 et 248 (BO) ;
Bengkalis, Oct, fl., Beguin 420 (BO); Serdang Rantas Pandjang ster, Lorzing, 3220
(BO, L) ; Enggamu Isl., Teluk Kiowa, Apr., ster, Lutjeharms 5206 (SING), Java
Weg Jawa P. Panaitan ster, B. Waalkes502 (BO, L) ; 755 (A, BO, K, L) ; P. Peutjang
seedlings Kostermans s.n(BO, L) ; Bay of Djakartg Edam Isl., Dee ster, Boschma,
264 (BO) ; Anamba Isl., Rana ster, van Steenis 131%BO, L, SING, U) ; Middelbumg
Isl., Aug., fl., Hoogerwerf s.n.(BO) ; Isl. Leiden yourg tree Leeuwen-Reynvaarr876
(BO); Antjol, Mar., fl., Zeylstra s.n. (BO) ; fl., fr., Forbes 1182(BO, CAL) ; Tandjorg
Priok, June ster, Hattier s.n. (BO) ; Pasi Putih, N.W. of Pesing W. of Djakartg
Febr, ster, Backer 32931 (BO, L) ; R. Tjitespong ster, Backer 17551 (BO) ; Pulau
Dua Isl., Deg fl., Backer 146 (BO) ; Sukabun Distr., Balekampung ster, Koorders
7695 (BO, CAL); S. Priangan Sandbay Aug. ster, Backer 25607 (BO) ; Centrd
Java Segaa Anak, R. Djagadanda May, fl., Backer 31464 (BO) ; ibid.,, R. Karang
Kobar, May, fr., Backer 31412 (BO) ; Nusakambanganfl., Koorders 7697-7699 (BO);
ibid., ster, Koorders 20297, 21958, 27009 (BO); ibid., fr., Kostermans & vanWoerden
62 (BO); Pekalongan Subah May, fr., Koorders 13539(BO); ibid., Koorders 11606
(BO, CAL, L) ; Djapara NgarenganJune fl., fr., Koorders 11605(L) ; Banjuma Res,
Tjilatjap, March, fl., 66. s.n. (BO); ibid., March, fl., fr., Wolff von Wiilfing 63 (BO,
L); ibid., fr., Meindersma34 (BO) ; Eag Java Nusa Barurg Isl., May, fl., Jacobs 4734
(A, BO, K, L, PNH, SING) ; Puger March fl., Zollinger 2743 (BO, P) ; ibid., Dec,
ster, Backer 18136 (BO) ibid., March, ster, Koorders 7700 (BO, L) ; ibid., Sept, fl.,
Koorders 7701 (CAL, L); ibid., Sept, fl., Koorders 7704 (CAL, US); ibid.;; June fr.,
Koorders 10242 (K) ; ibid., Dee fr., Koorders 12808 (BO) ; ibid., Jan, fr., Koorders
16243 (L); ibid., March fl., fr., Koorders29911 (L) et 29929 (K, L) ; ibid., March."fl",
Koorders 30076 (BO, L) ; Kediri, Prigi, Febr, fl., Backer 11786 (BO) ; ibid., fr.,
Lorzing 1058 (BO); Besuki R. Pangpang Sept, fl., Becking 13 (BO); ibid., Tratas
sand/ shore Nov., ster, Becking4l (BO) ; ibid., Pasirputih ster, Koorders 7705 (BO,
K, L) ; Banjuwangj Rogodjampj ster, Koorders 7702 (L) ; ibid., Koorders 7703 (BO) ;
Mt. Tjapil nea Gradjangan Dee fl., Clason 219 (BO); Java locality not indicated
ster, Blume s.n. (BO, CAL); fl., Horsfield s.n. (CAL); fl., Hasskarl s.n. (BO).
BORNEO. Brit. N. Borneo. Kudah Langkas R, March ster, San. A 3192 (BO,
SING); Elopura Sandakan Sepildkk For. Res, Dee fl., Kadir A 970 (BO, SING) ;
Aug., ster, San A 2624 (BO, K, SING) ;. ster, B.NJB.F.D. 10165 (BO, K) ; Jart., fr.,
San. A. 706 (BO, SING); Oct.-Dee fl., EImer 20C44 (CAL, DS, UC, SING) ; ibid.,
Sekorg Besar June fl., Apostol A 56 (SING) ; ibid.,, Sg Penang Jan fl., Mendoza
C.F. 4034 (SING) ; ibid.,, Sempurna P. Gaya ster, C.F. 5224 (SING) ; ibid., Kabili
R. banks May, fl., Castro B.N.B.F.D. 7188 (BO, K, SING) ; Semporna Pababg Isl.,
Aug., ster, F.D. 7339 (SING) ; village Ongkilam May, fl., Apostol F.D. 7203 (SING) ;
Sarawak Kayangera For. Res, Lawas June fl., F.N. 00085 (SING) ; ibid., Kalong,
riverbank fl., Haviland 1497 (SING) ; Telok Limo, Bake Nat. Park May, young fr.,
PursegloveP. 5084 (BO, SING) ; fl., Native Coll. 2303 (BO); IndonesianBorneo
Weg Borneq Kapua R., Pakungin fl., 66. 2117 (BO) ; Palqg fr., Becking 13 (BO, L) ;
Eag Bornea Sangkulirag distr, Susk R, June fl., Kostermans6179 (A, BO, K,
L) ; Mouth of Mahakan R, Sg Tiram, mangrove June fl., Kostermans9549 (A, BM,
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BO, CAL, CANB, L, LAE, NY); ibid.,, Aug. fl., Meyer 1044 (BO); S. Borneq Isl.
Pulu Laut, fl., Hombron s.n.(P) ; ibid., fr., 66. 1115 (BO); Celebes Kwandang
Titidu, Sept, fl., 66. 7499 (BO); Minahassa ster, Biedel s.n.(BO); Gorontalq ster,
66. 15126 (BO, K, L, U) ; Boalemq Sept, fr., 66. 17194 (BO); Amurang ster, Koorders
1U77 (BO); Ratatoka fr., Koorders 19453 <BO) ; Makassar ster, Teijsmann 12845
(BO); Isl. Mima, Laiworo, ster, 66. 32374 (BO, L) ; Raha ster, 66. 5427 (BO, L, P)
et 66. 21122 (A, BO, L); MOLUCCAS. Sula Isl., Sanana Kabouw Aug., ster,
66. 28888 (SING); Isl. Obi, fl., Atasrip 69 (A, BO, K, L, P); Laiwui, Kasm R,
Nov., fr., Nedi 587 (BO, L) ; Amboina, fl., Webb (Labillardiere) s.n. (P) ; fl. de
Vriese et Teijsmanns.n. (BO, L) ; Tanimba Ottimer, March young fr., 66. 243S3
(SING); ibid., March, yourng fr., Buwalda 4379 (A, BO, K, L) ; .Ternate fr., Beguin
929 (BO) ; Ceram fl., Eutten 20>16 (BO, L, U); Key Isl., Tual, fl., Jensen22 (BO) ;
Eag Flores ster, 66. 6996 (BO, L); Aru Isl., Dosinamalan P. Kobroor, June
ster, 66. 25396 (SING) ; ibid., Isl. Wokam May, fl., Buwalda 5029 (A, BO, BRI, K,
L, P, PNH, SING) ; NEW GUINEA. Wed New Guinea fr., Branderhorst131 (BO) ;
Merauke July, fl., Anta HO (BO, L); Mimika, July, fr., 66. 32927 (BO); Andai,
ster, Sugiyama 28 (BO); North. Territory, Finschhafen ster, Weinland 247
(SING); Papug West Div., Apr., fl., Brass 6439 (A, BO) ; S.W. of Miahi village
in Sago-swamp Gulf Distr., June fl., fr., Floyd e¢ Gray N.GF. 8013 (BO) ; Uppe
Wass Kussa R, Jan, fl. Brass 8608(A, BO, L) ; East Div., Balesam nea Sama
rai, Jan, fr., Jackson N.G.F.4107 (BO, LAE, SING); PACIFIC REGION. Gua&a
ham | si.,, Maria-Anna ster, Mertensin herb. Bunge'(Petrop, P), Agfayan Bay, Dec,
ster, Fosberg39276 (BO, US); M ariannas Saipan July, fl., Kanehira 2244 (P) ;
Hawaii, O a hu, fl., Fauri 301 (P); Caroline Isl., Palas group Urukthape Isl,
March, ster, Fosberg 32224(BO, US); Truk group Moen Isl., Nov., fr., Anderson 727
(BO, US); Fiji, Kandavy Oct, fr., A. C. Smith 187 (BO, US) ; New Caledoniag
fl., Deplanche427 (P); fl., Balansa457 (P) ; fl., Panchers.n. (P) ; Balade fl., Vieillard
142 (P). AFRICA. Kenya Colony, fl., fr., Eliot 885 '(SING) ; Zanzibar, Jan,
fl., fr., Saccleux 1127(P) ; AMERICA, {cultivated). Martinique, Plee s.n. (P);
Trinidad, fl., Herb. Sieber 144 (L, P).

2. Heritiera globosa Kosterm, spec nov.—Fig 3, 29¢ 31

Arbor ramulis denseminute lepidotis, ramissulcatis griseis, foliis
alternantibusrigide conaceisJate ellipticis ad ovato-elliptieis,basi acutis
ad subcordatisapiceobscurebrevissimeacuminatissupraglabrislaevibus,
subtusdenseadpresse minutissimiepidotis nerviis lateralibus utrinque
7—9, basalibusab insertionepetiole adscendentibus, petiol@ngo.

Inflorescentia axillaris permultifiora paniculata dense ferrugineo-
velutina, floribus campanulatugubo triplo quam lobis longiore. Fructus
opacus subglobosus.ala ventrali minima, dorsali paulo majus evoluta,
apicali triangulare plicataque.

Tree 20—3 m tall ard up to 1 m in diametey canoy dak brown
Bole usualy short buttresss 2.5—35 m, ridge-like snake-like extendimy
outwad for 2 to 4 m. Bak 1—2 mm, grey brown superticialy crackel
or smooth living bak 10 mm reddidhr or orange-red insice white,
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Sapwoa 2—7 cm, white, heartwod reddi®r brown Branche striate
sulcate grey, glabrous branchles densel adpressg lepidote scale
minute Leaves alternaé rigid coriaceous elliptica to ovate elliptical,
59 x 818 cm ba® acutish rounded truncaeé or subcordate ape
obscurely shorty acumina¢ or apiculate uppe surfae glabrous
smooth midrib ard primary nerves hardly prominent lower surfa@
coverel with a deng layeg of adpresse minut fimbriate scales
(drying aureos or coppery) midrib prominent laterd nerves 7—9 pairs
prominent rathe distant the loweg par originating from the petiok
insertion slightly ascendant secondar veins prominulos or invis-
ible. Petiok 2—4 cm long, slightly swollen a both ends Stipules lanceolatg
1 cm long, lepidote caducousleavirg distind transvere scas on eithe
side of the petiok insertion

Inflorescencs axillary, paniculate dense} rusty ferrugineously vel
vety pilose many-flowered 3—10 cm long Flowels red urceolate abou
4 mm long, tube somewha longe than the 4 erect lanceolate acuti$h
lobes inside pilose (stellae hairs) Male flower with filiform androgyn
ophoe 15— mm long slightly thickenel towards base basa pait with
long-fimbriake scales disc flat, 1 mm diametey coverel with transparen
granules (glands) anthes 4 (o 2 thec& each) arrange in a regula
cylinder abou 0.5—06 mm high; the sterile cylindricd gynaecim
protruding abou haf as long as the anthers Pedicé 5—8 mm long vely
slender coverel with long fimbriate scals (almog like stellag hairs)
Femae flower nat seen

Fruit subgloboseup to 45 cm long, 4 cm thick, dorsaly convex with
a smal ridge originating from the pedicé ard enlargirg to a keel-like
up to 1 cm high, always folded wing &t the apex ventrally less convex with
a smal ridge

Typus Teijsmam 1234% (BO).

The type specime beas a fangy numbe (123456) which is, however
retained to separag the shee¢ from othe Teijsmam specimens which
hawe neve an origind number but were numberd later in Boga (nat by
Teijsmann)

The speciesthus far known from Borneo only, grows as does Heritiera
littoralis, behird the tidal zore of the mangroe belt Of the specime
Endet 146/ it is stated tha it was collectel on the Djembaja R, which
is abou 70 km from the sea wheee the wate is always fresh but espe
cially in the rainy seasonthe area is twice daily inundatel becaus of the
tide which prevens the wate of the Mahakan R. to flow off. In sterile
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condition it may be distinguishe from the closey allied H. littpralis
by the longe petioles and the coppey lower led surfae (dried), in H.
littoralis the lower leafsurfae is always silvery (dried). The mak flowers
haw a slende androgynophore which is moreove in its basa part
coveral with longifimbria¢ scales in H. littoralis the androgynopha
is'thicker and glabrous the torus in H. globosais large than tha of
H. littoralis.

The fruit of H. globosais easiy distinguishe from that of H. littod
ralis by its globo® sha and the folded wing; it is not glossy

The specime seens in generd apperane similar to H. littoralis
and the snakelllike shap low buttresseswhich exterd to severh metres
from the tree base are likewise similar. This is perhag the reasm
why it has nat got mud attention It shoud be investigatd whethe it
occus alo outsice Bornea It is possibé (accordirg to the platg that
H.. littoralis, as describd by Brown (Minor Prod Philipp. Forests 1920
belong here

The timbe is not eay to work, very hard locally it is usel for
making ricelpoundig blocks and for native boats

BRITISH N. BORNEQ Sandakan Sagalit R, May, ster, Evangelista 711
(NY, SING) ; Betotan badk of mangrove Jan, buds ValeraB.N.B.F.D.36394{(KEP) ;
Brunei, Bukay Weston March, fl., B.N.B.F.D.2181 (BO, K); Klias, swamp March;
in bud Goklin B.N.B.F.D.3036 (BO, K) ; Momong Apr., fl., Maklin B.N.B.F.D.30400
(BO, KEP) ; INDONESIAN BORNEQ Wes Borneo Kapua R, fr., Teijsmannl23A5.6
(BO, K, L, UC) ; ibid., young fr., Teismann8392 (A, BO, CANB, K, L, SING) ; Mam
pawa yourg fr., Teijsmanm8718 (BM, BO, L) ; Kubu, Ambawang March, ster, bb.8033
(BO, L) ; Kubu, Terentang ster, 66 7847 (BO, K, L) ; Kubu, March fr., de Jong
68/W. = bb. 6340 (BO, L) ; Sukadana Febr, ster, 66. 9681 (BO) ; Kapuas Pakul
angin fl., 66 2117<B0, L) ; Eas Borneq Djembajm R, W. of Samarindaalt. 3 m,
June fl., Endert1467 (A, BO, K, L) ; ibid., fl., Endert 1419 (BO, K, L) ; Sg Klambu,
Sept, ster, 66. 9323 (BO); Tidung Malinay, alt. 10 m, June ster, 66 17857 (BO);
Souh Borneq Sampit fl., 66. 2046(BO) ; TerantangSampit Dec fl., 66 2086<BO, L).

3. Heritiera percoriaca Kosterm, spec nov.—Fig 4

Heritiera littoralis (non Aiton) Koordes & Valeton Bijdr. 2, Booms
Jaw in Meded Lands PI. Tuin Buitenzog 14: 171, 172 1895 p.p. (quoal
cit. specim Koordes 7699)

Foliis H. macrophyllisperaffinissedminoribus&rassioribusque Sall
mara globosalepidota, ala praedita.
' Tree 15 m tall, boke 7 m, diam 10 cm. Bark rough deepy fissured
dark Living bak thick, dak red.,Leave alternate coriaceos to stiffly
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coriaceousshape and nervatio as thos of H. macrophylla,up to 10 X 18
cm, usualy smaller Petioles up to 7 cm long

Samaa globose brownJor greyllepidat (scals minute) 35 cm diam
Wing triangular keelshaped15 cm long a ba® 2 cm wide. Fruit wal
thick.

Typus.—Kostermas 141® (BO).

Distribution.—Known only from type locality.

Valeton in his description of Heritiera littoralis (Meded Lands Pi.
Tuin 14 171—172 1895) mentionel a specimea from Nusakambanga
(Koordes 769 p) which differed by its longe petioles a characte
dismisseé by tha autha as being insignificant Ther was however
anothe remark which drew my attention According to Koordes there
shoutl be an inland form of Heritiera littoralis, which shoutl hawe a
straighte bole and had a different locd name (kau lawang in Nusakan]
bangan | was almo$ sure afte readirg this tha anothe specis was
involved

| spert almos a yea in trying to find the species of which the
Boga Herbarium had only one sterile she¢ (Koordes 76% P, from S. W.
Javg not mentionel by Koordes & Valetorn the Nusakambanga spél
cimen could not be found.) After trying in vain to find it in S. Bali,
Pasr Putih nea Probolingge Banjuwangi NusakambanganPelabuha
Raty Pengandaragnand Mount Hondg in S. W. Java | stumblel on two
trees nat far from the lighthou® of Java$ First Point (Tandjurg Lajar).
We found old fruit unde the tree which confirmed my idea that is was
different from H. littoralis. The specis is very cloe to H. macrophylla
from India and Indochina of which | hawe not see matue fruit, but ad]
cording to Kurz' and Curtis plate the wing of the fruit of H. macrophylla
is mudh narrowe than tha of our specis and differently shaped The
fruit (but for the wing) are similar to thos of H. globosaand novoguineen(]
sis, which are however less lepidote The "landCforni (BoschCAtuh des]
cribed by Rumphits from the island of Amboing which Valeton suspecte
to be the sane as H. littoralis, might, accordirg to me represenhH. arafu~
rensis, H. novoguineensigd. percoriaceaor an undescribd species

JAVA, S. W. Java Prov of Banten Udjung Kulon nea the lighthouse Nov. 1958
old, fallen fruit, Kostermans14[100(A, BO, CANB, K, L, P, SING) ; S of Labuan
Batuhideung TjemarallUdjungster, Koorders 7696 ft (BO).
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4. Heritiera novo-guineensiKosterm, spec nov.—Fig 5

Arbor, foliis alternantibus rigidechartaceisvel ooriaceis subovato-
oblongis,basirotundatis,apiceacutiusculis, suprglabris, subtus lepidotis,

petiolo longo. Fructussubglobosusglabrus, alaparva apicalibus.

Tree up to 25 m, up to 60 cm in diam; crown widely spreading
branchles densely minutely, adpresse lepidote Stipules 1 cm long, elon
gate-ovate acute deciduous Leaves alternate rigidly chartaceosi to co
riaceous subovate-oblongapex acutish ba® rounded up to 8 X 23 cm
uppe surfa@ glabrous smooth midrib flat, laterd nerves filiform, lower
surfae with a dene laye of minute fimbriate scales midrib strongly
prominent laterd nerves 11—M pairs slender prominulous smooth
secondar nerves hardly visible Petioe 254 cm, swollen a both
ends Infructescene 12 cm, stout unbranchegdstellate-pilosgapex swollen
angular Fruit subglobula or elongate depressed4—6 cm long 4 cm
thick, cover@l with minute scales ventrd ridge very low, dorsa ridge
2—3 mm high, thick, apicd wing broadly obliquely triangular up to
15 am long usualy folded a tip; fruitwall woody, 5—7 mm thick; coty
ledors flat-convex seed-cdathin.

Typus.—Salverd 73 = bb. 218& (BO).
Vernac name.—Gerem (Kamunda R.).

The specis is relatal to H. longipetiolata Kanehira The photo
grapht reproduction of the fruits of the latter, kindly placel & my dispe
sd by the Agriculturd College of the Fukuolka University, shows them as
having a shorte wing than thoe of H. novoguineensisUntil more ma
terid is available | prefe to keg the two specis separate

The fruit resemble tha of H. globosa, but is larger, the leaves
are mud large than thoe of H. globosaard resemi# thos of H. aras-
furensisard H. longipetiolata. The specie grows apparentl on inundatel
places (fresh water)

Jackso gives the following descriptimm on the labd of the specima
N. G. F. 2735 Leaves dak green above light brown below giving rusty
appearane to crown from below Bark fairly smooth lightbrown with
bright grean immediatey belov the oute bark 1—2 mm thick, inner bak
3 mm thick, yellowish pink, no exudation Sapwod pak strav colour,
clearly defined mary large pores 5 cm thick. True wod pink to red large
pored Fairly had to cut in matue trees Vernac name Tuap (Oriono
dialect) Usa for native building, has a reputation for durability.

The sterile specima bb. 224& represers a yourg branch the petioles
are up to 55 cm long, the tree is stat@l to be 50 m high with a diamete
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of 80 cm, locd name warasay the sane locd nane is use for anothe
sterile specima bb. 32660 which is a tree of 25 m height
The Bras specimea (8207 has leaves of 12 X 30 cm with 45 cn

long petioles

There are severd sterile specimenswhich canna be identified prop
erly; ore is from Misod isl., Waigama collectel by Teijsmann it has
the leaves of H. novo-guineensishut narrower two othe specimea bb.
3329 ard 3347 from Wed New Guinea are eithe H. arafurensisor H.
novoguineensisr anothe unname species They might belorg to the sane
species as the following sterile specimen from Celebes bb. 32484 from
Manadq Koordes 18053 180%! from Manad ard Cel/V-28 from Ma
lili and Teijsmam 1274 from Celebes

NEW GUINEA. — Weg N. Guinea Wermudea R, R. Kamundan alt. 50 m,
Dec yourg tree of 10 m with detachd fruit, Salverda73 = 66 21866 (BO) ; Westen
Distr. of Papua Oriano R. nea Wuroi, Deg ster, N.G.F. 2735 (BO, LAE); Inan

watan Warasa Distr., May, ster, 66. 32660 (A, BO, L, SING ; Lowe Fly R, Eag
bank opposie Sturtevam Isl., Oct, fr., Brass 8207 (A, BO).

5. Heritiera longipetiolad Kanehira.—Fig 32, 33

Heritiera longipetiolata Kanehia in Trop. Woods 29 4. 192 (in
observ) ; in Bot Mag Tokyo 46:. 487. 1932 FI. Micronesa 229 fig. 103 1933 in
J. Dept Agr. Kyushyu Univ. 4: 369 1935 — Kanehia 108 (FU) ; paratype Iro
108 B (FU). :

Tree up to 15 m high, 100 cm in diameter Branches stout densef
lepidote Leaves chartaceousovae to ovate-rhombicba® truncate obtue
or subcorda (in leaves of yourg specimenswhich may be up to 26 am
long with up to 15 cm long petioles the ba® may be acutish) apex obtus
to acutish abou 10 x 14—2 cm, uppe surfa@ obscurgl reticulate veins
flush with surface lower ore densef silvery lepidoe with darker points
midrib prominent broal laterd nerves 6—12 pairs rathe irregular
prominulous & ba® 2 pairs of laterd nerves originating from the
petioke insertion secondar nerves lax, prominulous Petioe 4—7 cm
lepidote glabrescent Stipules ovate-acute 5 mm, caducous

Inflorescene ard flowers as in H. littoralis. Fruit subglobos to ovoid
5 cm long 4 cm in diamete with a smal keel-like ridge pericap thick,
woody.

Distribution — Micronesia

Through the courtey of the Directa of the Dept of Botary of the
Fukuola University, | hawe bea abk to examire a flowering specime
(Kanehia 2274 ard a picture of the fruit (Irobe 106 B).
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In Leiden a sterile brand is conserved collectel by Hallier, which
is likely to belorg here

The specis is closey allied to H. novoguineensisput differs by
the smalle ked of the fruit. The leaves of Halier's specima are mud
large (up to 15 X 24 cm) ard hawe shorte petioles

MICRONESIA. Mariana Isl., Tinian July, fl., Kanehira F.N. 1060 (= SUO)
(FU, BISH) ; ibid., Jan, yourg fr., KanehiraF.N. 1730' (= 4029 (FU) ; ibid., July,
fl., Kanehira F.N. 2274 = 5581) (FU) ; Saipan Febr, ster, Uno s.n.(TOFO ; ibid.,
Aug., yourg tree, Kanehira F.N.3580 (= 7838) (FU) ; Carolira Isl., Nanmatd Isl.,
Matalanm Distr.,, low, ster, Fosberg 26383 (BO, US) ; Metalaa R. nea Lossnes
Upperland Aug. ster, Hallier s.n. (L); Guam Ritidian Point roudh limestone alt.
166 m, Dec yourg fr., Fosberg39268 (BO, US) ; ibid., fr., Thompson9l (BISH) ;
ibid., Aug. fl., Moran 4647 (BISH), UC) ; ibid., ster, Moran 4636 (UC) ; Merizo, low,
ster, Fosberg25404 (BO, US) ; North End of Anao Mat. Conserv Res, alt. 10 m,
Dec, fl., Fosberg39202 (BO, US).

6. Heritier a fomes Buch.-Ham.—Fig 6, 31

Heritiera fomes Buchanan-Hamilto in Symes An accoun of an Embasyg
to the Kingdam of Av.a ed 23 : 319—320 18® (ed gall. 3: 100} Illustr. t. 28 180Q
Willdenow, Spec PL 4: 972 1805 Lamarck-Poiret Encycl, Suppl 5. 30 1817 DC,
Prodr 1: 484 1824 Sprengel Syst Veg 3. 70. 1826 G. Don, Gen Hist. 1: 518 183L
(sphalm fomas); Wallich, Catal n. 1189 pp. 1832 Wight & Walker-Arnot{ Prodr 1:
6S 1834 Walp. Ann. 4: 321 1857 Repert 5. 106 18454 (as a syn of H. littoralis
Ait.); Steudel Nomencl ed 2: 251 184Q Asa Gray, U.S. Explor. Exp. 1. 184 1851
(quoal nomen sphalm Heretiera); Mastersim Hook f, Fl. Brit. Ind. 1: 363 184
(excl. B. minor Gaertn.; excl cit. Silhé e Borneq ; Kurz in J Asiat Soc Beng
43 (2 : 118 1874 (reprirt p. 80 (as a syn of H. minor Lam) ; Mason Burma 2: 621
1883 (as a syn of H. minor; sphalm Junes); Watt, Diet econ Prod Ind. 4. 223 189Q
K. Schuman in Engl & Prantl Nat Pfl. fam 3 (6); 99 1893 Balfour, Cyclop 2:
30 (n.v); Brandis Ind. Trees 701 1906 Troup Silvicult. Ind. Trees 1. f. 64 66
1921, Pearsa in Ind. For. Bull. 29 195 (n.v.), Gamble Ind. Timb,, ed 2: 97. 1922
Pearso & Brown, Commer Timb. India 1. 154—157 tab. 1932 Burkill, Diet eeon
Prod Mai. Pen 1: 1140 1935 Rodger Handb For. Prod Burma (36). 1936 Howard
Identif. Timb. 48 f. 527 1942 Timb. World 246 1951, Bor, Man Ind. For. Bot 161
1053 Nordlinger Holzschn VI (n.v.), Pearson Commerc Guide For. Econ Prod
Ind. 56 Troup Ind. Trees 153 Ind. Woods 163 Winn, Timb. 93 (n.v, cited by Pearsao
& Brown). — Tah 28 of Buch.-Ham (K).

Heritiera minor (han Lam) Roxburgh Hort. Beng 50 1814 FI. Ind. 3: 142
182 (reprint 506 1874 (excl Balanopteris minor Gaert, Atunus litorea Rumph) ;
Masters l.e; Kurz in J, Asiat Soc Benga 43 (2 : 12Q 184 (reprirt p. 80 ; Prelim
Rep Peg 31 1875 Troup Ind. Woods 163 1909 Foxwortty in Philip. J Sci 4
500 1909 Gamble Man, l.e. 97, p.p; Trotter, Comm Timb. Ind. 82 1929

FometicapunctataRafinesque Sylva Tellur. 75 1838 Merrill, Index Rafin. 167
1949 -

Amygdalusminor (Lam) O. Kuntze Rev Gen PI. 1. 75 189 ‘(quoa synom)
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Tree Buttresse present innumerabé blind rootsuckes unde the
trees abou 1 ft high. Woad brownis to darkred had ard cloe grained
Branchles cover@l with very minute adpressednon fimbriate scales
Branches rough pale-brown Leaves alternate stiffly coriaceous ellip-
tical to lanceolate3—9 x 7—18 cm, top taperirg or rounded mucronulate
bae somewhatapering rounded pseudo-peltateuppe surfa@ glabrous
smooth midrib ard laterd nerves levd with the surfa@ or midrib slightly
impressed lower surfa@ with a tightly adpressg laye of very small
hardly fimbriate aureog scales midrib prominent laterd nerves very
slendey 9—15 pairs prominulous reticulation faint or obscure lower
pair of laterd nerves more ascendanthan the others Petiok rathe
stout lepidote 7—15 mm

Inflorescene axillary, laxly paniculate 2—11 cm long, dense} pake
brown stellae pubescentramificatiors very slender Flowels campanulate
orange-coloure (Masters) dense} stellate-pubescend—5 mm long; lobes
4, reflexed ovate 1—15 mm long; inside of flower stellate-pilosetowards
ba® the stellae hairs longer mak flower with a convex torus depresse
in the centre cover@ with white granula cells androgynopha 1 mm,
glabrous the 8 theca@ in a regula ring (tube) toppel by the minute
sterile ovaries Femae flower somewhathicker, ovaries glabrous sessile
1—2 mm; styles very short glabrous stigmas recurved a ba® of ovaries
the smal sterile theca in groups of two; torus convex

Fruit abod 4 cm long ard wide dorsa side flat without ridge
ventrd side convex with a wel developd ridge which broades into a
8 mm high ridge towards apex athird ridge girdling the fruit horizontaly
(slightly obliquely)

Distribution — Fores$ of the Sundarbansthe Ganges-Brahmapur
delta chiefly in thoe of the Khuma district, ea$ of the Raimaga R;
coas foreg of Burmain the Irrawadd/ delta

)Vernac names Ye-kanap (Burmg ex Masor) ; Pinlay kanao (Rog
ers

The specis is restrictel to the guf of Beng4 ard the adjacen coast
it does nat occu in Borned nar in Silhet as stat@l by Masters who confuse
it with H. dubia ard H. littoralis. Mastes gives the colou of the flower
as orange-ref as he mixed a leag two speciesthis has to be confirmed

The fruit are vely characteristi by their transvers horizonta ridge,
which does nat occu in othe Heritiera species

Wight ard Arnott cited H. fomesas a synonyn of H. littoralis. As
they did na examire specimensthey base ther opinion appareng on the



REINWARDTIA [vOL. 4
492

remak of Buchanan-Hamilto concernig a Rumphiws plart (Her Amb.
3, t. 63), to the effed that the Rumphis specie represent@ H. minor
of Lamark of which Buchanan-Hamilto gawe an accouh unde Heritiera
fomesin Syme$ Journ to Ava ard which tha authe alo considerd
to be conspecift with Balanopterisminor Gaertner The descriptio of
the flower, accordilg to Buchanan-Hamilto refeis to a Niota (= Brown-
lotvia), which in Bengd ard Ava is known by the sane nanme ard which
Buchanan-Hamilto proposd to nane Niota polyandra-.

Mastes considerd H. fomesa prope species Kurz was the first to
refer H. attenuatato Broionlowia lanceolataBenth

According to Brands the Sunde or Sundr (Benga) tree forms neary
pure foress of large extent Mastes was wrong tha H. littoralis occus
in this regian (cf. Prain ; Mr. L. L. Forman wrote meg tha Wallich 118
is a mixture of H. fomesard H. littoralis.

" Ther is a plate (no. 1199 a Kew, which shows leaves as thoe of
H. fomes,bu the fruit figured is smooh with apparentl a groowe down
ore side Mr. Forman informs me tha all fruit of H. fomesin Kew are
nat smooth but knobly ard hawe the additiond ridge which girdles the
fruit.

The sundr tree gives its nane to the Sundribansi.e. waste of the
Sundri of the delta of the Gangs ard is als found extensivey down the
coass of Burma ard Tenasserim

Woad redbrown very hard close-graind elastt ard durable It
makes goal charcod ard supplis mud of the firewoad of Calcuta
(Pearson)

The starcly se@ is usal in times of famine provided the tannn is
first removel by treatmen with cold wate (Puraa Singh in Rep Boad
Sd Adv. Ind. for 1912—13 p. 26).

The tannn conterh makes it the secod in importane of the tannn
materiab of the Gangett delta

The following is copiel from Pearsa ard Brown, p.p. 154—157

"TRADE AND VERNACULAR NAMES. Sundri VERN. Beng
Sundri Sunder Burm. Pinle kanazg ye-kanazp Arak. Razo

HABIT AND DISTRIBUTION. A large tree from 3 ft. to 6 ft. in
girth ard over, in favourabé localities Trees ove 6 ft. in girth are often
faulty. It grows from 50 ft. to 80 ft. in height the roa systen is na deep
but a peculiariyy of this specis is tha it send up perpendicula shoos
from its roots (pneumatophoresky foot or more in length which appea
as points when the forest are submergd at high tide, ard as innumerable
peg in the grourd & low tide. Sundr occus throughot the reserve

1959 A.J.G. H. KOSTERMANS The Genus Heritiera 493

foress of the Sundarbansespecialf in the Khulna Bagirha forests as
narrav strips alorg the Chittagomy tidal forests ard ove large area in
Arakan betwea the mout of the Mayu ard Kaleindaug Rivers the mog
importart foreg beirg in the Kyaukpy District. The tidd or delta for-
est of the Bassan Division of Burma contan large areaof sundrt
forests ard the® are probaby the mog importart from the point of view
cf supplies On the Tenassem coas$ sundr is fourd fringing the mary
islancs ard tida creeks especialf in the Mergu District.

SUPPLIES Fores$ Bulletin No. 29 of 1915 may be consultel for
detaik of supplies The Sundarba forest of Benga yield large quantt
ties of smal siz material neary al large trees havirg bea exploited
in the past A surve of the Arakan forests carried ou by J. D. Hamilton
showel tha there existal 3% squae miles of sundr forests the red
being eithe mixed sundr ard mangroe or pure mangroe forests Basel
on enumeratia plots in the 3% squae miles it was found tha 580,00@
sundr trees ove 5 ft. in girth were available In the Bassan or Delta
foress of Burma the tree is large than elsewherg ard large supplies
are available From an estimaé mack basel on a few sampé plots the
numbe of matue trees was put a 1,152,00 stems Quite recenty an
extensie aerid surve/ has been carried ou ove this area from which
more accura¢ dad will be available The difficulty in exploiting this
valuabk suppl of sundr from the Delta foress of Burmais great due to
the deng natue of the foress right down to the edge of the tida creeks
The Burmans however take out enormos quantities of this timbe in
billets as fuel. On the othe hard the netwok of creels may be the savirg
factar in the problen of extraction as is the ca® in the Bengd Sundarbans

GENERAL CHARACTERISTIC OF THE WOOD. Sapwod pak red
dish-brown ; heartwod dak re¢ to reddish-brown sometime faintly
streake with black dull, without characteristi odou or taste heay (sp
gr. approx 0.84) even ard somewha interlocked-grainedfine-textured

STRUCTURE OF THE WOOD: Growt rings faint, irregula in contour delim+
ited by darke zones of massd libriform fibres 6—10 pe inch

Vesseb smal to mediun sized open for the mog part the orifices na discernibé
or scarcey visible with the nakel eye forming narrov vessel-ling alorg the grain
which glisten in places (gumg by reflectal light, solitary or in linea or doubk radid
rows of 2—5 (mosty 2—3), unevery distributed 0—I18 pe mn?; vessé segmers
thick-walled 140-3D n long, truncae or shallowly oblique ard rarely abrupty short
tailed a ore or boh ends the larges 150-15 ,u in diametey perforatiors simple
horizontd or somewha oblique pits leadirg to contiguos vessels minute crowded
with minute roundel orifices occasionall confluert forming pseudo-spirals pits
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market a trial consignmehwas sent sone yeas ag from the Bassen
Division in Burma to Calcutta ard the cog of extraction conversion
transport dok dues sak charges &c, only cane to 49 pea cenf of the
timber fetchal in the market

INDIA: Cultain Hort. Calcutt, fl. Pierre 3768 (P); fl., Schouw182i (= Wallich)
(BO) ; Herh Wallich, fl. (na 173 (BO, P) ; Wallich s.n. ex Mus. Brit., fl. (SING ;
fl.', Wallich 1139 (DS) ; ster, culta Calcuta (BO) ; Along Gangs E., June fl., Pierre
3768 (P) ; BURMA. Moulmein fl., Falconer s.n. (BO) ; Bassen Distr, May, youry
fr., Rogerss.n. (Ca) ; ibid. Kuda Chaung Apr. in bud Lace 3006 (Ca) ; ibid., Thit
yaung Apr., fl. Lace3019 (Cal), TenasserimSi-daw Thayd Choung Jan, fl., Manson
7U8 (Cal), Tenassem Circle, Oct, fl., Manson89 (Ca) ; ibid., Maunglow March fl.,
Meebold1U02 (Ca) ; ibid., fl. Heifer 60U (Cal); Pegy Rangoonfl., Kurz 123U (Cal)) ;
ibid., fl., herb Kurz (Ca) ; Moulmein Febr fl., Falconer 87 (CAL) ; Irrawad R,
Bassen Distr., May, ripe fr., Rogers s.n.(Ca) ; Tavoy, Apr., ster, Meebold H.073
(Cal); Mergui, Puttan Isl., Jan, ster, RogersU1S M (Cal).

7. Heritiera dubia Wall. ex Kurz.—Fig 7

Heritiera dubia Wallich ex Kurz in J. Bot 12 65 1874 cum fig.; Pran
in Ann. Roy. Bot Gard Calcuta 9: 8, plate 11 1901 Brandis Ind. Trees 87. 1906
Kanijilal, Pl. Assan 1 (1) : 156 193t — De Silva (Icon in Herh Calc).

A tree leaves oblorg or oblong-lanceolat or elliptic-oblong 10—15
cm X 4—8 cm, ba® cuneat or obtuse apex obtu® or acue or acuminate
when yourg sparingy coverel with tawry hairs but soo quite glabrows
above densel silvely lepidoe ard sparingy brown-puncta beneath
Petioke rathe stout lepidote 12—2 mm long

Panick axillary, mud shorte than the leaves pubescenwith longish
rusty hairs Flowers small urceolate-campanulatdrownish-green ped
icel slendey 4 mm long, calyx 5 mm long, puberulog externaly ard
internally, shorty 4 lobed lobes obtug or subacute stamin& columm
consideraly shorte than the calyx tip slightly angled anthes 7—1Q
sessile matue carpes compressedcuneate-oblong4 cm long, thickly
winged towards the tip on ore side smooth brown

Distribution.—Khasa Hills a low elevations

The descriptim ard figure are copiel from Prain's The specime
Gallaty 367 (na seef seems to differ consideraly from tha depictel
by Wallich ard | douli whethe it belong here As statel by Kurz, the
specis shows mud likenes to H. littoralis Ait.

.INDIA. Khasha Hills a low elevations fr., de Silva (icon in herh Calcutt, nmn
vidi) ; fl., Gallatly 367 (9 (n.v.).
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8. Heritiera catappa Kosterm, spec nov.—Fig 34

Arbor ramulis rugosis foliis cdternantibusrigide coriaceis elliptico-
lanceolatisusquead elliptico-oblanceolatidasi rotundatisapice obscure
acuminatis supra glabris laevibus subtus perdenseadpresseminuteque
lepidotis nerviis lateralibus utrinques—9, basalibusadscendentibugpe-
tiolo longo. Infructescentiaxillaris lepidota fructuobliqueovoideo glabro,
ruguloso,subcornpressaala subobscurarentroapicequeevoluta, basan-
gustata.

Tree 25 m tall; branchs grey, rathe rough Leaves alternate rigid
coriaceouselliptical-lanceolat to elliptical-oblanceolatel2—2 x 4—6 cm,
bas abrupty rounded apex obscurgl acuminate uppe surfa@ glabrous
smooth midrib ard primary nerves slightly impressedthin; lower surfa@
with a deng laye of adpressedminute fimbriate scales midrib strongy
prominent laterd nerves 6—9 pairs rathe erect the two lower ones
starting immediatey abo\e the petiole ascendantPetioe 2—25 cm long,
slendey thickenel a both ends

Infructescene laxly paniculate 3—8 cm long, lepidote man pedun
cle rathe thick, ramificatiors few, distant Fruit obliquel ovoid laterally
compressedroughish glabrous 3.5—5 cm; ba® with a conspicuos neck
dorsally hardly winged straigh or slightly convex ventraly with a smal
wing-like accrescencethe fruit ressemblig remotey tha of Terminalia
catappa.

Typus.—Sa 167% (SING).

The fruit resemble that of H. elata, but the leaves hawe a differert
shape the fruit resembls still more tha of H. arafurensis,bu has a
longe nek ard is more compressedlIt is possibé tha the specima is
merey avariety of H. elata Ridley.

BRITISH N. BORNEQ Sipitang Ulu Mendalong 6 miles S.S.E of Malaman
alt. 400 m, Sept, fr., Wood,San 16756(A, BO, BRI, K, KEP, L, SING).

9. Heritiera elata Ridley—Fig 8, 35

Heritiera elata Ridley in J. Asiat Soc Str. Br. 500 112 1908 FI.
Mai. Pen 1: 28Q 1922 Holttum in Gard Bull. S.S 11: 142 194Q Burkill, Diet. econ
Prod Mai. Pen 1. 1140 1935 — Ridlley 60155 (SING).

Large tree up to 40 m tall, 60 cm in diam Buttresss large up to
25 m high, concave ou 15 m. Bark grey to yellowish flaky. Living bak
10 mm, lightbrown Sapwod 10 cm, white; heartwoal darkred very hard
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Branchles cover@ with a dene laye of adpressedvery minute non
fimbriate scales branche dak grey, smooth glabrous Leaves alternate
rigid coriaceous ellipticd to obovate-elliptical 38 (1) x 6—13
(—22 cm ba® rounded pseudopeltateapex shorty acuminag or obtuse
abowe smooth midrib ard the filifor m laterd nerves almos levd with the
surface lower surfa@ coverel with a deng laye of adpressedgrey to
coppery vety minute shortly fimbriate scales midrib strongl prominent
laterd nerves 6—8 (—9 pairs prominent slendey the lowes par slightly
ascendantsecondar nerves numerous prallel, somewha prominen or
inconspicuousPetioles stout 5—25 mm long, lepidote

Inflorescence axillary, laxly, broad} paniculate 2—10 cm long, the
lower ramificatiors ard pedunct adpressg lepidote the ultimat ramr
fications rusty stellate-haired Flowers white, thin, campanulate dense}
stellate-haired-lepidotglabrescentd mm long; lobes 5, ovate acute 1 mm
long; tube inside almog glabrous but for tips of lobes which hawe scat
terad stellae hair-like scales Androgynophoe in make flower slendey
glabrous 1 mm theca in a regula ring; ovaries hardly visible; torus
glabrous convex depresse in the centre Femag flowers not seen

Samaa almond-shapedglabrous 3—5 an long 2.5—3 om across
dorsa ard ventrd ridges wel developed Apicd wing subtriangular up
to 15 am long or sometime small

Distribution.—Malgy Peninsula Borneo

The specis represerd apparentt a rare tree it was describd ori-
ginally from a specime in the Singapoe Botanicd Gardens which is
still alive

The led siz is extremey variable In the (old) Singapoe tree the
leaves are 2—5 X 4—8 cm, but a flowering brand (Nur s.n) has leaves of
up to 8 x 13 cm apat from the smal leaves The specima Corng s.n
S.F.N 3773 has vely broal leaves (9 x 14 cm). The Penag specime has
smal leaves of which the reticulation of the lower led surfae is hardly
visible. The specima Kostermas 1262 from Borne has leaves up to
11 X 24 cm bu alo leaves of 3 x 6 cm The flowers of this specime
matd thos of the Singapoe specimen The singke fruit, found on this
tree is bigge than usud ard has a les developd wing. The sterile speci
men bb. 1108 has the obscue reticulation of the Penag specimen it
has smal ard large leaves The specima bb. 2028 from Souh Borneo
conforns in its flowers with the Singapoe specimenthe leaves are rathe
damagd ard are similar to thoe of the Penag specimen The petioles
differ enormoust in length Cf. Note unde H. catappa.
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MALAY PENINSULA Isl. Penang Waterfall Sept, fr., Haniff S.F.N. 12571
(BO, SING), Kemanan, B. Kajang Nov, ster, Corner s.n. (SING), Johore,
Sg Sedili (Sept, ster, Ngadiman s.n.(SING). Singapore Gardens Febr, fl.,
Nur s.n. (SING) ; ibid., nea Carpentes shed Febr, fl., yourg fr., Ridley 6015 (CAL,
SING); ibid., March fr., Kostermanss.n. (A, BM, BO, B, CANB, CAL, K, LAE, L,
MEL, NY, P, PNH, SING), Bukit Tima, Mar, ster, Corner s.n.'(SING), Manda
Road Aug., fr. Corner S.F.N.S77S1(BO, SING). BORNEQ Eag Borneq W. Kutei,
Tundjurg Platea nea Djohan Asa alt. 10 m, periodicaly inundatel soil, Aug. fl.,
fr., Kostermans12612 (A, BO, BRI, CANB, K, L, LAE, NY, P, PNH, SING ; S
Borneq Kuala Kapuas Aug, fl., Abar bin Adan, bb. 2028(BO, BZF, L) ; Puruktjag
village Kelapeh alt. 200 m,, ster, bb. 11028 (BO, L).

10. Heritiera arafurens Kosterm spec nov.—Fig 9

? Bosch-atun,Rumphius Herh Aboin. (stb Atunuslitorea) 3: 95 1743 Runun
Laumuri

Arbor ramulis adpresseperdense minutequiepidotis, squamulisvix
fimbriatis, foliis alternantibusrigide chartaceisvel coriaceis ellipticis ad
obovato-ellipticisbasi rotundatis apice obscureacuminatissupra glabris
nervo mediano costisquesubplanis, subtus perdenseadpresselepidotis
squamulisminutis vix vel non fimbriatis, nervo medianovalde prominen-
tibus, costis utrinque 7—9 distantibusprominentibus,basalibus subad-
scendentibusperviis secundariis gracilidaxis prominulis. Fructus ob-

lique ellipsoideus f errugineo-lepidotus, squamulis adpressis minutis, carina

dorsalis vix evolutis,ventralis deestapicalia parva; basi nucdferabreve
angustata.

Tree 205 m, bok to 20 m, clear straight somewh& angula
35— cm in diamete abowe the buttressesthe latter up to 5 m
high, ou 3 m. Bark brown 2—5 mm, peelirg off a little in grey, large
patches (2X2 cm) ; living bak 56 mm, light red Sapwod 3—7 cm
pak yellow for 1—2 cm the inner pait redbrown heartwoal darkbrown
Branchles with a deng laye of adpressed minute hardly fimbriate
scales Stipules lanceolate 5 mm, acute caducousBranche grey, rough
Leaves alternate rigid chartaceos! or coriaceous ellipticd to obovate
elliptical, 59 X 11—21 cm ba® contracte into petiok or roundel or
truncate apex obscurely shorty acumina¢ with shap tip; uppe surfa@
glabrous man veins hardly prominulous flattened lower surfa@ coverel
with a dense tightly adpressg laya of tiny, na or hardly fimbriate
scales midrib strongl prominent laterd nerves 7—9 pairs often irreg
ular, distant prominent slightly curved the loweg pair slightly ascen
dant (a parr of shot nerves belov the ascendanones almos marginal)
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seconday nerves lax, rathe irregular prominulous Petiok lepidote
2—b5 am long, slender

Fruit compressedobliquely ellipsoid 3—35 am long, 25 cm in dia
meter coverel with the sane indumentun as the led surface rusty, ba®
narrowel into a shot neck dorsa ridge faint, ventrd ore almog absent
apicd wing 5 mm long, rudderlike thick, mergirg into the nut

Typus.—Begun 229 (BO).

Distribution.—Celebes Easten Moluccas Newv Guinea (?), Lesse
Suna islanas from Lombdk to Timor.

Vernac names.—Korum (Halmaheira) Rorum (Morotai).

Inflorescencs laxly paniculateyusty pilose up to 10 cm long Flowers
suburceolate2—3 mm long, tube slightly longe than the 4 ovate-lance
olate acutish a tip explana¢ lobes inside pilose Androgynophog of
malke flower slendey 1 mm long glabrous bearirg the 4 anthes (of 2
theca each in a regula ring, surmountd by the knob-like minut gy-
naecium torus rathe flat, (after the specimen Jaher 344 which may
represeh a distind species)

The leaves resemb¢ thoe of H. macrophylla, but are smalle ard
hawe less regula secondar veins The fruit resemble tha of H. catappa,
but has a shorte neck In atree of 15 m there were no buttresses

| collectal the specis sever&times in Morota whele it is quite com
maon ; it was possibé to obtan only seedling with the seel still attached
thee agree exacty with those of the type specimen The variation of
led sizz ard shag is enormous

Rumphiis alrea¢ differentiatel the Bosch-ata (= Forest-Atui
from the Sea-atunthe formea hal a differert nane (Rumwn Laumur)
ard was atree with alonge ard straighte bole Rumphiws thought tha
it was a variety of the comma H. littoralis with its crookel bole Rum
phius statemenis cited in Heyne Nuttige Pl. Ned Ind. 2. 1069 1927
The leaves of H. arafurensishawe longe petioles ard are usualy more
chartaceousthe fruit is smalle ard has a differert shape Rumphiws
states that the Bosch-atu is sad to hawe a large fruit, which does not fit
with the descriptio of H. arafurensis.

The vernacula name in Amban (Rumun Laumuri) Morota (rorum
and-n Celebs (rumun are similar. Of course they may represehonly a
variation of the nane dungun useal in the Westen pars of Indonesia

1959 A.J G. H. KOSTEEMANS The Genus Heritiera 501

MOLUCCAS. Halmaheira W. Pitu, Nov, fr., Beguin 2250 (BO, K, L),
type; Weda Tillope, Apr. ster, 66. 24-862 (BO, K, L, NY, SING); Morotai Isl.,
Tobelqg ialt. 60 m, July, seedlings Kostermans 232A = 66. 33902 A (A, BO, K, L) ;
ibid., July ster, Kostermans 224= 66. 33894 (BO, K, L); ibid., alt. 30 m, June ster,
Kostermans209 = 66. 33882 (A, BO, BRI, K, L, MEL, SING) ; ibid., ster, Kostermans
218 (BO), epicormt leaves of 3 X 16 cm; Sangow K., alt. 150 m. May, ster, Koster-
mans 962 {A, BO, K, K, L, SING); ibid., ster, Kostermansl1424 (A, BO, K, L, SING);
Tobelg Mt. Tutuhu alt. 75 m, March, ster, 66. 24575 (BO). CELEBES M e na do,
Kwandang ster, 66. 750% (BO).

Ther are severa sterile specimesn in the Boga Herbarium which
canna be attributel with certainly to this speciesthey are from N. Cele
bes (bb. 32484 31884 ; from Centrd Celebs (Cel/\V-278 Teijsmam s.n) ;
from New Guinea (Bras ard Verstee@ 13588 ard from the islands of
Buru (Teijsmam s.n.) Tanimba (bb. 24260) The flowering specime
Jaher 34 (BO, K, L) from the Key island is eithe this specis or an
undescribeddistind one

11. Heritiera cordaa Kosterm, spec nov.—Fig 36

Heritiera littoralis (nan Aiton) Tardieu-Bld in Lecomte Fl. gen Indochine
Suppl 1: 41Q 1945 p.p. (quoa spec Poilare 4950)

Arbor mediocris ramis ramulisquecrassis foliis aiternantibus sub-
verticillatis crasse coriaceis late ellipticis obtudigsi cordatis supragla-
bris nitidis subtusdenseadpresseureo-lepidotis, petioldongo. Infructes-
centia axillaris paniculatadense ferrugineo-lepidotdructu immaturoala
galeata.

Tree 8 mtall, 70 cm in diam with a deng crown ard shert thick
grey branches Stipules lanceolatg acute 5—8 mm, thick, caducous The
branchles very short thick, lepidote bearirg large rourd led scars
Leaves alternate subverticillate rigid coriaceousellipticd to ovate-elliptica
or mote or less rectangulawith roundel edges18—2%5 X 4.5— 11 cm, sub
acutih or roundel or emarginate bag cordae ard quasipeltate abowe
glabrous smooth midrib ard laterd nerves slightly impressedlower surfa@
with a dene layea of adpressedsmall aureous fimbriate scales midrib
strongy prominent laterd nerves 5—9 pairs prominent straight curved
nea margin the lower 2—3 pairs startirng from the sane point, secondar
nerves prominulous Petiok up to 12 om long lepidote cylindrical,
rathe stout slightly swollen a base

Infructescene axillary, broady paniculate dense} lepidote 9—14 cm
long with very thick man pedunct ard distant thick ramifications The
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immatue fruit densgl rusty lepidoe (scals like stellae hairg with
a galeat wing; stipe 1—=2 mm stout

Typus.—Poilae 493 (P).
Distribution.—Annam

The specis is characterize by the broady elliptical, cordaé leaves
on the thick branchles ard the lepidoe (pilosg fruit with with a shot
wing.

The ultimate branchles of the inflorescence na bearirg fruit, are
very thin, they enlarg considerably when the fruit sets.

ANNAM. Nui Han heo nea Nhatrang Oct, yourg fruit, Poilane h950 (BO, P).
ANNAM. Nui Han Heo nea Nhatrang Oct, yourg fruit, Poilane i950 (BO,
P, UC).

12 Heritiera macrophyla Wall, ex Kurz.—Fig 10

Heritiera macrophylla Wall, Catal no. 1162 1832 Hasskarl Tweea
Catal Lands PI. Tuin Buitenzog 203 184 (nomen ; Voigt, Hort. suburb Calc 103
1846 (nomen) Kurz in J. Asiat Soc Bengd 42 (2 : 61 1873 ibid. 43 (2 : 118 184
(reprint p. 80 ; ibid. 45 (2 : 120 1876 Prelim Repot Peaq: 31 1875 in J. Bot 12 66
t. 141, f. 7. 1874 Fores Fl. Br. Burma 1: 141 1877 Teijsmam & Binnendijk Catal
Hort. Bogor. 197. 1866 Hooke f. in Curtis Bot Mag t. 7192 1891 Gard Chron set
2, XXV: 80, 111 16 188 (n.v.); Sten in Gartenfl XXXV: 117-118 18% (n.v.), La-
nessanPl. util. Colon franc 292 1886 Mason Burma 2: 621 1883 Pierre Fl. for.
Cochinch, fasc 13 t. 204 A, B, f. 1—9 1889 Watt, Diet econ Prod Ind. 4. 225
189Q J. Lugud in Jardn VI: 51 189 (n.v) ; King in J. Asiat Soc Bengal 60 (2 ; 80
1892 J. Gerone in Jardn VIII: 160-161 183 (n.v.); Pranh in Ann. Roy. Bot Gard
Calcutt 9 (1): 9. 1901 Brandis Ind. Trees 86. 1906 Gagnepai in Lecomte Fl. gen
Indochire 1: 485 f. 46, 1—5 1911 Tardieu-Blot Suppl 1: 411 194 (quoa nomen)
.Kanjilal &'Das, Fl. Assan 1. 155 1934 Merrill in Lingnan Sci J. 14 38 1935
Chittenden,Diction. Garden. ed 2, 2 988 195Q Bor, Man Ind. For. Bot 161 1953

Trochetia ? contractaWall. Cat 11& ex Hook f. in Curtis Bot Mag l.e; King
in J. As Soc Bengd 60 (2 : 85 1892
Amygdalusmacrophyllus(Wall, ex Kurz) O. Kuntze Rev Gen PL 1. 75 1891

Medium sized tree branchles rathe stout with a dense aureos
layer of adpressedminute fimbriate scales Stipules lanceolate acue
6—25 mm long, lepidote caducousLeaves alternate chartaceosi to rigid-
chartaceousellipticd to ovate-elliptical 4—18 X 8—5 (—40 cm ape&
acumina¢ with a shap tip, leafblacc aboe ba® often narrowed ba®
itself rounded pseudo-peltatesometime truncae or pseudo-auricledup-
per surfa@ som glabrous midrib flat, laterd ard secondar nerves slern
der, prominulous lower surfa@ with a deng laya of silvery, ad
pressedfimbriate scales midrib strongy prominent large laterd nerves
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8—10 pairs prominent curved nea margin often irregular secondar
nerves paralle| filiform, prominulous na horizonta] lowes pair of
laterd nerves startig from the petioke insertion Petiok rathe stout
lepidote 2.5—10 cm long

Inflorescencs axillary, nea ape of branchlets broadly laxly py-
ramidal up to 12 cm long, denseg) rusty stellate-hairedPedicet filiform,
3—5 mm long Flowels campanulatewhite, cente crimson dense} stellae
pilose inside ard outside 4—6 mm long. Calyx lobes 5, lanceolat or ovate
reflexed 1—15 mm long Male flower slightly smalle (less broad than
femak one androgynopha 1 mm long, glabrous anthes in an irregula
globo® clump ovaries abortive disc with a sunke& centrd part glabrows
or cover@ with white granules Femaé flower with sessile densef lepk
dote 0.5 mm long, laterally flattened sessi ovaries the lepidoe styles
0.75 mm long, conglutinaé with kneelike laterally flattenel stigmas which
are bert outwards ba® surroundd by minute reducel sessié anthers

Samaa coverel with a deng laye of stellate-hair-like scals ard
corky warts the nut slightly oblique ellipsoid ventrelly with a distinct
dorsally with an obscue ridge apicd wing long falcate

Vernac name Tepop-ponk (Abor); Thing-andi (Kuki).

The leaves are characterize by ther silvery under-surfacethe leaves
from the lower pat of the branchs often hawe an acut base wherea
thoe nea the inflorescene are often truncate | had no opportuniy to
examire matue fruit. The specis is cloe to H. cmgustataPierre the
leaves are bigge ard lack the horizontd paralléd secondar nerves nea
the leaf-base which are typicd in H. angustataard are na triplinerved
the latter, moreovey has glabrows samarasThe tree grown in the Botantc
Garders in Boga is leafles for a shot periad one a year The yourg
pink leaves have somewha droopirg petioles ard hangirg leaves at right
angles with the petioles Accordirg to Kanijilal the flowers are pink; the
statementha the calyx is clett to the ba® is wrong

According to Kanjilal it is a large treg widely buttressd a the ba®
when old.

King, l.e statel in 1891 tha Heritiera macrophylla Wallich was
originally namel Trochetia contractaby Wallich (Catal no. 1169 ard
that sone authos (Master$ thouglt it to be conspecift with H. littoralis;
accordimg to King it was differert from H. littoralis. It is queer that King
was not acquaintd with Kurz descriptios of H. macrophyllaard H.
acuminata(Wallich 7836)
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The specima Lau 243 from Hainan mentione by Merrill, represerd
possiby H. angustata the specima coud na be examiné by me

The ripe samaa is sad to be globose almog 4 cm acros with an ob
liquely set narrov winged be& abou 4 cm long ard 1 cm broad The
timber is sad to be had with distind annué rings ard uniform medullay
rays joined by fine transvers lines it takes a fine polish it is usel for
posts Kurz says tha there or 5, rarely 7 lobes | fourd a femak flower
with 4 ard mak ore with 5 lobes

INDIA. Cachar ster, Herbh Hooke & Thompsa (SING), Botanicd Garden
Calcutta June yourg fr., King s.n. (BO) ; ibid, ex Herb Hooker March fl. (CAL) ;
Botanicd Garde Singapore Lawn O, My, fl., Noor s.n. (SING), ibid., March fl.,
Nur s.n.(BO, SING) ; nea Plart Hous no 10, Sept, ster, Noors.n. (SING) ; ibid., Apr.,
fl. (SING), ANNAM, on Mekorg R. nea Chaude ard Soctrang Aug. fl., herh
Pierre 2769 A (P) ; Botanc Garden BOGOR May ster, Kostermans s.n(BO, L).

13. Heritiera angustat Pierre.—Fig 11

Heritiera angustat Pierre Fl. forest Cochinching fasc 13 t. 204
C. 1889 Gagnepai in Leeomte Fl. gen Indochire 1: 485 1911 Notul. Syst Pars
3: 3. 1914 Tardieu-Blot Suppl 1: 411 t. 47, f. 1—5 1945 — Harmand Herh Pierre
289 (P).

Amygdalusangustata(Pierr§ 0. Kuntze Rev. Gen PL 1: 75 1891

Heritiera annamensisLeeomeé in Notul. Syst Pars 3 3—6 f. 1—10 1914
Tardieu-Blot l.e. — Eberhard s.n (P).

Heritiera macrophylla (nan Kurz) Gagnepain l.e. (quoa Balans 3845 ; (han
Kurz) Tardieu-Blof l.e

Tree or shruh up to 9 mtall ard up to 50 cm in diameter branchles
rathe slendey adpresse lepidote branche rathe rough brown Stip-
ules small Leaves alternate rigid chartaceouysnarrowl oblorg to lan
ceolate 157 x 6—24 cm ba® rounded apex acue or subacuminate
uppe surfae smooth glabrous primary ard laterd nerves visible, fili-
form; lower surfae coverel with a deng laya of adpressedminute
fimbriate scales midrib prominent laterd nerves 8—12 pairs rathe
erect rathe straight prominent the loweg par from the petiok insertion
slightly ascendant secondar nerves prominulous thoe on both sides
of man rib on the basa pat of the led usualy horizonta) parallel
Petioe 1.5—35 am long slendey lepidote

Inflorescene broady paniculate 5—9 cm long, with sparse minute
stellate-hai like scales Flowers campanulate4 mm long, pilose out ard
inside,'lobe 1 mm long, lanceolatg acute In mak flower androgynopha
glabrous 0.5 mm long, anthes in an irregula glomerule ovaries abortive
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disc glabrous sunkae in the middle femak flower slightly broade with
glabrous sessile 1 mm high ovaries ard distinct conglutinous glabrots
styles with kneelike stigma bert outwards sterie sess# anthes at
ba% in 5 groups

Infructescene stout lepidote 5 cm, hardly branched Samaa gla-
brous glossy nut ovod or ellipsod 2.2—35 cm long 18—2% mm in
diamete with a smal ventrd ridge dorséa ridge hardly developed apica
wing 1.5—3 am long 8—15 mm wide, stiff, the two sides almog parallel

The species allied to H. macrophylladiffers by its narrowe subtr
plinervad leaves with horizontd secondar veins the lax tomentun of the
inflorescence the glabrows ovaries ard samara ard the glabrows andre
gynophore

The Poilare ard Balang specimensincorporate by Gagnepai ard
Tardieu-Bld in H. macrophylla,belorg here

Tardieu-Blot'sdrawirg of the anthers-theais wrong they are placel
irregulary ard na in two regula tiers

It is possible tha Merrill's H. macrophylla(Lau 243 from Hainan
(Merrill in Lingnan Sci J. 14: 38 1935 represergthis species

ANNAM. Cd des Nuages nea Tourane ,alt 30 m, rocky soil, Sept, fr., Poilane
7865 (P ; Thua-Lw betwea Tourare ard Hue fl., Eberhardt s.n. (P ; type of
H. annamensid.ee Linh Chien June fl., Poilane 1589 (P, UC) ; CAMBODIA, alorg
Mekorg R. nea Cratieh Mar, fl., Harmand,Herh Pierre 3851 (P) ; TONKIN, valley
of Langkok Mont Bavi, Nov, fr., Balansa3845 (P).

14. Heritier a burmensis Kosterm, spec nov.—Fig 37

Arbor ramulis crassisdense adpresse minuteqlepidotis foiiis ri-
gide coriaceisellipticis acutis basi rotundatis supranitida glabra, subtus
dense minutequelepidotis nerviis lateralibus adscendentibus. Infructes-
centia vix vel non ramosalepidota fructuovoideo alis brevibus galeata
indumentapulverulentoobtecto.

Tree branchles stout densef coverel with an adpressa deng layer
of tiny scalesLeaves alternaterigid coriaceouselliptical, 13— X 4.5—8
cm, ba® roundel or obscuref caudate ape acute uppe surfae glabrous
smooth glossy nerves flat; lower surfae with a dense adpresse: layea of
tiny, fimbriate scales midrib prominent laterd nerves 10— pairs,
rathe erect slightly curved disappearig towards margin Petiok 1.5—4
cm, stout slightly swollen a apex Infructescene hardly branched 13 cm
lepidote Fruit obliquely ovoid 35 cm long 25 cm in diametey coverel
with a laye of rusty, tiny, long-fimbriae scales bag narrowel into a
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nek of 7 mm ape& with a rudder-like wing (2 cm long 5 mm wide in
the middle) coverel with a deng laye of rusty stellate-hai like scales

Typus.—Lae 513 (CAL).

The specis is allied to H. macrophyllafrom which it differs by its
led shag ard the large fruit with rusty indumentum

BURMA, Katha Distr., Mokujin Reserve alt. 30 m, Febr, fl., Lace 5134 (CAL).

15. Heritier a pterospermoides Kosterm, spec nov.—Fig 12

Arbor ramulis dense adpresse minutequéepidotis ramis cinereis
verrucosis, foliis alternantibus rigide chartaceisblongis vel obovato-
oblongisacutiusculisbasisubcordatis supragiabris laevibus subtusiense
adpresse lepidotis, squamulisfimbriatis, nerviis lateralibus utrinque
10—12, basalibusadscendentibus, petiolreve.

Panicula axillaris densestellato-pilosa,floribus rubris elongato ur-
ceolatis utrinque pilosis, lobis lanceolatisapice explanatistubo Vz dimi-
diantibus, androgynophorosn floribus mascuiisminuto filiforme glabro,

antheris4 (bithecis)in glomerulairregularo dispositis, gynaecio abortivo

producto.

Tree 15—2 m tall, up to 40 cm in diameter Branchles coveral with
a deng laye of minute adpressedhardly fimbriate scales branche grey,
rathe rough Stipules lanceola¢ up to 9 mm long, acute caducouslLeaves
alternate rigid chartaeeoysoblorg to obovate-oblong3.5—8 x 9—17 cm
ap& shortly acuminate bag subcordateuppe surfa@ glabrous smooth
nerves filiform, slightly impressed lower surfa@ coverel with a deng
adpresse laye of fimbriate scales midrib strongy prominent laterd
nerves 10—13 pairs erect-patent curvel nea margin prominent the
lower par startirg from the petiok insertion ascendantsecondar nerves
paralle] prominulous Petiok 5—7 mm, thick, lepidote

Panicles axillary, densg) stellat pubescenup to 6 cm long, broad
main pedunct rathe stouf ramificatiors distant rathe stout Pedice$
filiform, 1—2 mm Flowess dak clard inside ard out pilose elonga¢
urceolate up to 5 mm long the 4—5 lanceolate acuti$ lobes explanate
abou 13—4 the tube length Androgynophoe in mak flower filiform,
hardly 1 mm long glabrous bearirg a its ape a glomerué of 4 anthes
(ead with 2 thecag irregularly placed toppeal by the rudimen of the
gynaecium Torus flat, white.

Typus.—Kings Coll. 70% (CAL).
Distribution.—Malgy Peninsula Sumatra
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The specis resemblse H. macrophylla, but has vely shot petioles
A specimen collectel from a yourg tree collectel by Corneg & Naue in
Kedah G. Baling, nov, ster (L, SING), belong perhag here the shag
ard texture is similar, the leaves are mud large with longe petioles
which, however is commam in yourg trees Anothe specimen appareng}
belongirg to this specis was collectel in Sumatra Sibolangit alt 500 m
by Doctes van Leeuwa 770 (BO).

_ MALAY PENINSULA Perak Duisega limestore hills nea G.M, alt. 100—20@
in, King's Coll. 7056 (CAL, L).

16. Heritier a kiinstleri (King) Kosterm, comb nov.—Fig 13 338

Tarrietia kiinstleri King in J. Asiat Soc Benga& 60 (2 : 77. 1891 Ridley, Fl. Mai.
Pen 1. 279 1922 — King's Coll. 758L (CAL).

Tarrietia rubiginosa Kosterm, New ard crit. Mai. PL 3. 27, f. 13 1955 — bh
1252 (BO).

Tree 25—3 m tall, 50—1® cm in diameter Buttresse up to 2 m
high, ou 50 cm rathe thin. Bark reddish rathe smooth 1—15 mm
thick. Living bak 10 mm, lightred inside white. Sapwod 4 cm, white;
heartwoa red hard Branchlets petioles ard infructescene coverel with
brown minut stellak hairs branche glabrous smooth cylindrical, rathe
slender Leaves alternate stiffly chartaeeoysellipsod to subobovate
ellipticad (34 59 x 5—18 cm obtu® or obscurg) acuminate often
emarginate ba® roundel or subcordatequasi-peltate uppe surfa@ gla-
brous smooth man nerves filiform, slightly impressed lower surfa@
sparsely minutely, ferrugineoust stellate-pubescentglabrescent midrib
strongy prominent laterd nerves 6—I10 pairs erect-patent rathe
straight slender prominent secondar veins parallé ard irregular, lax,
prominulous Petioe 15—25 cm long somewha thickenel a& both
ends Flowers unknown Infructescene 3—8 cm long hardy or na
branched Samaa red (fresh) brownidh stellatey pubescentnut ellipsod
25 am long 15 am diam, ape with a25 mm long, 10 mm wide, pubescent
falcae wing; wing with parallé laterd margins bag of nut showirg a
shot nek of 5 mm taperirg into a thick 1 cm long petiole

Distribution.—Malgy Peninsula North Sumatra

Apparenty the specis is rare It has neve been recollectel agan in
the Malay Peninsula Tarrietia rubiginosa Kosterm differs only by its
leaves beirg smalle than those of the type specima of T. kiinstleri. The
specima bh. 6248 was na collectal in the Palembag region as wrongly
statel in my paper but alo in the Karo lancs in E. Sumatra its leaves



508 REINWARDTIA [VOL. 4

shav a lax indumentm of rusty stellae hairs which have more or les
completey disappeard in the specime bb. 12522 the type specima of
H. kunstteri has practicaly glabrows leaves but traces of the forme
stellak indumentm may still be found

MALAYA . Perak Larut Mt. Bobg alt. 200—3® m, Mpy, fr., King's Coll.
7581 (BO, K, SING); SUMATRA, Eag Coast Karo Lands For. Res G. Salet Ku-
tabangun alt. 900 m, Jan, ster, 66. 6U8 (BO, K, L) ; Lao Penguly Dec, fr., bb. 12522
(BO, U, WAG.).

17. Heritier a impressinervia Kosterm.—Fig 14

Heritiera impressinervia Kosterm, New and erit. Mai. Pl. 3: 29
f. 14 1955 — Suhaile F.D. (Brune) 370% (KEP).

Tree,40 m tall ard 80 cm in diameter Baik grey. Branchles dense}
coverel by aureous-brownminute scals ard hairs buds sub-globosg
branche glabrous sulcate rough grey. Leaves alternate rigid coriaceous
uppe surfa@ glabrous lower ore densef coverel with aureous minute
scales obovate obtuse ba® rounded uppe surfa@ with slightly raisel
midrib ard sunkeé primary ard secondar veing makirg the led a little
bullate lower surfae with strongy prominern midrib ard primary (5—6
pairg nerves ard prominulows secondar nerves Petiok slendey coverel
with scales 2—25 cm long Inflorescene axillary ard extra-axillay nea
ap« of branchletsslender 4—8 am long Pedices filiform, 1—4 mm long
Flowers ureeolate 3—4 mm long, abou 2—3 mm in diamete with scat
terad fimbriate scals ard stellae hairs outsice ard a margin inside
with few stellake hairs lobes 4—5 abod 1 mm long, broady triangular
ovae acutish (Male) Flowers with a semi-globos discus androphoe
abou 1 mm long, slendey glabrous anthes 5 (eat with 2 paralle] oblorg
thecag in ore ring, glabrous,.sessildardly 0,5 mm long

Distribution.—On¥y known from type locality.
By the shap of the leaves ard the impressd nerves the specis is-
easily distinguished

BORNEQO. Brunei; 145 miles Tutong Road State Land on hill, 17 March
1938 fl., Suhaile, F. D. Brunei 37055 (KEPONG)

18 Heritier a parvifolia Merr.—Fig 15

Heritiera parvifolia Merrill in J. Arnold Arb. 6: 137 1925 — Tarrietia
parvifolia (Merr) Merr. & Chwun in Sunyatserd 2: 281 t. 60. 193%{/in Lir}%an Sc
Journ '5: 128 1927 Erdtmann Pollen morphol 420 1957 . & 418
(Nanking).
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Tree 5—3) m tall; branchle$ sulcate rathe slender coverel with
adpressedminute non fimbriate coppey scales branchs rough grey,
glabrous Leaves alternate coriaceous lanceolate-oblap or lanceolate
15—-35 X 6—10 cm ba® rounded apex acuminag or acute uppe Sur
face glabrous midrib ard laterd nerves filiform, often slightly impressed
lower surfa@ with a dene laya of adpressedcoppery small fimbriate
scalesmidrib prominent later nerves (3—) 5—8 (—38), slendey prominent
the lowes pair somewha ascendan (subtriplinerved) reticulation ob
scure Petiok slendey 1—2 am long

Inflorescece axillary, rathe narrowl paniculate,up to 5 cm long
densegy coveral by minute stellate-hailike scales pedices filiform, 3 mm
Flowers white or yellowish broady cup-shape or campanulate3—4 mm
long, dense} stellae pilose inside ard outside lobes rathe large 1—25
mm long, acute Male flowers with a glabrous 1 mm long androgynophore
the 10 anther-theca in a regula tube toppel by the reduced sterile
ovaries torus convex pilose pollen subprolate 20 X 17 u (Erdtmann)
Femak flower with sessile pilose ovaries ard conglutinagé styles with
hookel stigmas Ifructescene 4 cm densely shortly stellag pilose Sam
ara densg} lepidoe (scals minute fimbriate) ; nut obliquely subglobos
or ellipsoid 1.5—25 cm long often with a shot nek & base dorsa ard
ventrd ridge developedwing 2.5—5 cm long, up to 25 cm wide, rudder
like.

Distribution.—Hainan

The specima Warg 348% (P has abnormal large leaves (up to
6 X 13 cm), in othe resped it is identicd with the othe specimens
is has bea identified by Merrill as H. macrophyllawhich it certainy is
not The specis is vely cloe to H. papilio Bedd ard might prowe identical

HAINAN. Po Ting, alt. 400 m, July-Aug, fr., How 7344 (A, BO, SING) ; ibid.,
July, fr., How 73319 (A, BISH, SING); ibid., May, fl., How 72630 (A, SING) et
72361 (A, SING); Yaichow, young fr., How 71047 (A, NY, P); Nga Distr, Young
Ling Shan June fl., Lau 54 (A, NY, P, UC) ; locality not indicated fl., Wang 34885
(P); N. W. Slope of Five Finger Mountain June fl., Woon YoungChun 2100 (A).

19. Heritiera sylvatica Vid.—Fig. 16 30a

Heritiera sylvatica Vidal y Soler Rev. PL vase Filip. 66. 1886 Sinops
Atlas t. 103 14 1883 Ahern, Most importart Timb. Trees Philipp. Isl. 47, tab. 1901
(Manila), p.p. (silvatica); Merrill in Philip. Bureau Foresty Bull. 1: 38 1908 (as a
syn. of Tarrietia sylvatica (Vid.) Merr.); Enum Philip, fl. Pl. 3: 57. 1923 Perkins
Fragm Fl. Philip. 116 1904 (as a syn of T. sylvatica Merr.). — Tarrietia sylvatioa
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(Vid.) Merrill, l.e. 38; in Philip. J. Sci 1, Suppl: 4. 1906 Enum.,l.e. 57, Foxwortty
in Philip. J Sci Bot 4: 502 1909 Perkins l.e, Sasaki Catal Herh Taiholu 345
193Q K,anehira Ident Philip. Woods (13). 1924 — Vidal (K ?).

Heritiera papilio (han Beddomg Vidal, Sinops 14; Indice Atlas XIV Resea 3

(n.v.).
Sterculianobilis (non R. Br) F. Villars, Villars, Nov. App. 27. 1880 Ahern l.e;

Merrill, l.e. 38, Vidal, Revista l.e. 66.

Tree branchles slendey sulcate lepidote branchs slendey roughish
glabrous brown Leaves alternate rigid chartaceoysovate-elliptich or
elliptica to lanceolate-elliptical 2—6 8 X 6—15 (—17 cm ba®
rounded pseudo-peltateapex acue or acuminate uppe surfa@ glabrous
smooth the filifor m laterd nerves slightly impressed lower surfae ad
pressd lepidote scals minute fimbriate silvery, midrib prominent
laterd nerves 8—12 pairs vely slende reticulation prominulos or
inconspicuousPetiok slendey lepidote 1—5 am long

Inflorescence axillary, laxly paniculate 6—13 cm long coverel with
minute stellate-hai like scales Pedice$ ard ultimate branchles filiform,
4 mm; peduncle ard man branche adpressg lepidote Flowers cup
shaped 4—5 mm long, pilose inside ard outside lobes 1—2 mm, ovate
acute mak flower 3—4 mm with glabross 1—15 mm long andragyne
phore anthes in an irregula mass torus convex pilose Femaé flower
5 mm lobes 2 mm, ovaries sessile lepidote 15 mm long styles short
lepidote ba® of ovaries surroundd by the sessi sterile anthes in grous
of 4 betwea the ovaries Samaa lepidote nut obliquely ellipsoid 1—15
cm long wing 3—5 cm up to 2 cn wide, ba® of nut often with a neck
ventrd ard dorsad ridge of nut hardly developed

Distribution.—Philippines Celebs (?), New Guinaa (?).

Vernac names.—ParonapirParanipin Palonapin Palogaping Pa
lonapoy Paranapio(lloco, Pang, Sul Philipp) ; Dungon Dungol
Dongm (Tagalog Philipp.).

Aherns plat is vely crude the leaves hawe na mud likenes to
those of H. syvativa,the fruit are entirely differert ard ressemld those
of H. littoralis. Ahem stated tha the plate was mace after living material
On pag 48 he mentione Sterculiaambiformis,apparentt a misprirt of
cymbiformis, which is H. littoralis. Although the sterile specimes bb.
33277 ard 3329 (BO, L) from New Guinea (Wes New Guinea Ransikj
S. of Manokwar) ard Teijsmam 1274 (BO, L) from Baleh-angien
Celebes Cel/V-278 (BO) from Malili (Celebes ard Koordes 1802 (BO,
L), 1803 (BO, L) ard 1803t (A, BO, L) from Manadg Pinamoronga Mts.,
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Celebes reseml# closey H. sylvatica, | cannd guarante this identifi-
cation (cf. H. arafurensis).

PHILIPPINES Luzon llocos Su Prov, May, fr., Paraiso F.B. 24147 (A, BO) ;
Camarines fl., Ahern's Collector88 (UC) ; Rizd Prov, Antipolo, Febr, fl., Ahern's
Collector 20 (A, BISH, DS, UC); Rizd Prov, fl., fr., Ahern 885 (BO) ; ibid., March
fl., Ahern'sCollector F.B. 2703 (BO, SING); ibid., Montalban March fl., Loher 12860
(UC) ; Bataa Prov, Jan, young fr., Curran F.B.5966 (SING); ibid., Nov.-Deg fl.,
Pascual F.B. 28786 (BO) ; Lagura Prov, Sana Maria Navitaz Febr, ster, Curran
F.B. 10098(BO); Maquiling Nat Park Apr., yourg fr., Sulit s.n. (A, DS ; ibid., May,
fr., sine coll. (TOFQ ; Gagaya Prov, June Bernardo F.B. 15203 (BO); Mindoro,
Iriron, Febr, yourg fr., Merritt F.B. 8829 (BO, SING) ; Mariduqte Isl., Apr., ster,
Rosenbluth.B. 12167 (BO) ; Mindanag Misams Prov, March fl., Quimpo F.B.30222
(A, UC).

20. Heritier a papilio Bedd.—Fig 39

Heritiera papilio Beddome Flora sylvatia t. 218 1872 Mastes in Hook
f, FI. Brit. Ind. 1: 363 1874 Pierre Fl. forest Cochinching fasc 13 t. 204 (text);
Watt, Diet. econ Prod Ind. 4: 223 189Q Pran in Ann. Roy. bot Gard Calcuta 9:
9. 1901 Brandis Ind. Trees 87. 1906 Troup Ind. Woods (1909 16 (as a syn of
H. acuminataWall.); Gamble Fl. Madres 1: 104 1915 Man 3: 23; Ind. Timb. 99
1922 Erdtmann Pollen morphol 420 1952 — \Amygdaluspapilio '(Bedd) O. Kuntze
Rev. Gen PI. 1. 75 189% Bor, Ind. For. Man 161 1953 — Major Beddone 204 (K).

Heritiera vespertilio Kurz (sphalm) in J of Bot 12 65 184 (nomen)

Heritiera acuminata Wallich ex Kurz in J of Bot 12 65 t 141 f. 1—3
1874 Voigt, Hort. suburb Calcut 103 184 (nomen) King in J. As Soc Benga 60
(2): 80 1891 Prain l.e; Brandis l.e. 86, Gamble Man Ind. Timb, l.e; Kanijilal,
Fl. Assan 1: 155 1934 Troup Indian Woods 163 1909 — Wallich 78% (K).

Large tree Branchles stellatey tomentos (Beddome) Leaves coria
ceous lanceola¢ or ovate-lanceolate7.5—125 x 3—5 cm, ba® obtuse
gradually obscurg acuminate,uppe surfa@ smooth glossy som gla
brous (when yourg densef coverel with fugaciols cloe sd scales cf.
Beddome) midrib ard laterd nerves slender prominulows lower sur
face with a dense tightly adpresse laye of tiny silvery, fimbriate scale
(the cente darke in dried specimens)midrib prominen; the few (4—5
pairs of laterd nerves rathe erect the loweg par ascendan (subtriplk
nerved) the secondar nerves rathe obscure lax, paralle| often more or
less horizontal Stipules small ovate-acute deciduous Petioles slender
lepidote 1—25 am long

Panicles axillary, lax, broad 4—5 cm long the basa pait lepidote
towards the ultimate ramificatiors rusty stellae pubescent Male flowers
cream-colouré (Beddome) dense} rusty stellae pubescenexteriorly ard
interiorly, broady campanulate4—5 mm long the 5 (sometime 4, cf.
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Beddomé broady ovate acutid lobes abou as long as the tube Andro

gynophoe short slender glabrous anther-theca 5 pairs arrangd in a

regula cylinder, pollen sub-oblateabou 20 x 23 p, (Erdtmani) ; ovaries

entirely abortive torus convex surk in its centre covere with papillae

Femae flower similar to make one 5—6 lobed (Beddomg with 5—6 sessi

ovaries sparingy coverel when yourg with stellag scales som quite

glabros (Beddome) a ba® in betwea the ovaries pairwie arrange

anthe thecae styles recurvel (Beddome) Samara glabrous 7 cm long,

consistirg of an ellipsod nut of abod 2 cm lengh with a membranaceau
wing with fan-like strorg reticulation

Distribution.—Tinnevelly Travancoe (Beddomg; N. E. Benga
(Silhep ; Cachar Narainda Punji, Juhi Gat lower Lusha Hills
(Prain)

Vernacula names.—Akha(Cachay ex Prain ; Soundalgt unru (Tin-
nevelly ex Gamblé ; Thing-phelen (Kutri) ; Thing-saiplo (Tipp)) ;
Rashwe (Synt) ; Chingren (Nagg ; Bondonthupag (Kach.)

The specis which is close) relatel to H. parvifolia was named but
nat describd by Voigt in 1846 as Heritiera acuminataWall. mscr Kurz
describd the specis afte the specime Wallich 783% ard afte a drawing
(which thus far has not been located) na beirg awae tha it had been
alread describe by Beddone as H. papilio (which Kurz cited erroneousi
as H. vespertilio). Throudh the courtey of the Directa of the Kew
Garders ard with the mud appreciatd hep of Mr. L. L. Forman | had
the opportuniy to stud/ fragmens of the specime Wallich 78% ard
of Beddone 204 (a fragmen of the latter is represent in the Pars
Herbarium) togethe with photograpk of the specimea Wallich 7836
originating from Silhe ard identified (by Wallich?) as Rottlera, of Major
Beddone no. 204 collectel in Dec 1871 ard of Coloné Beddome collected
in Tinnevely in 1872

Comparisa with Beddomes plate (no. 218 revealed tha the draw
ing was mack from par of the specime Beddone 204 which consequenyl
represert the holo-type Beddone stated tha the plate was mace after
fresh specimens this seerms to apply only to the analyticd sketchs
of flower ard fruit. The fruit was drawn apparentl afte the Tinnevelly
specimen which is hene considerd the paratype

Volume | of Beddomes Flora sylvatia (which contairs plate 218
is markel 1869 this dae mug be wrong as the plate was drawn from
a specimen collectel in 1871 This specima was collectel by Major Bed
dome the para-tye by Coloné Beddome As in volume | Beddone gives
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himsef the rark of Major, this volume mug haw bee issuel after
Decembe 1871 ard before the erd of 1872 the collectirg dak of the para
type as | presume tha Beddone will hawe indicatel his promotio in
rank as som as possible This deductim confirms Steams dae as
cited in van Steenis Flora Malesiaa 4 (1), whee it is given as 1872

Apparenty the specis was describd aftee Beddomes Forestes
Manud hal been issued accordig to Beddomes remark "it has only
recenty bee discoverd ard shoutl be adde to the Manua a page 33"

This implies that the Fores Manua antedats the Flora sylvatica
In his descriptio Beddone statel tha the tree flowers in Augud ard
Septembe (na that it wasin fruit). It is possibé tha the flowers which
were describd from living materia were collectel in Augug or Septem
ber, the yourg fruit were apparengl from the specime Beddone 204
from the figures 3 ard 11 ore shout ge the impression that the flowers
are glabrows internally, but figure 1 shows a flower with the inside of
the lobes pubescent

Pran enumerate severd othe specimenswhich | had no oppor
tunity to examine

Heritiera attenuateNVal Cat 114Q Brown, PL Jav rar. 237, Mastes
in Hok f. FI. Br. Ind. 1. 363 187 is a specis of Niota.

Hooke in Hodk f, Fl. Br. Ind. 1. 517 1974 states Niota is nov
mergel in Samaderain SimarubaceaeWallich's plart may be certainy
identified with Brownlowia lanceolate/Benth Steudé (Nom, ed 2. 196
1848 quotirg from Wall. Cat p. 157 the Mscr. nane Niota? polyandrahas
misrea the authoriy H. Ham (Herh Hamilt) as Wight & Arnott, ard
has furthe referrel the plant to Vitmannia polyandra Steudel (cf.
Excluded species)

INDIA. Silhet Wallich 7836 (K); Travancoe (9 fl., yourg fr., Dec Maj.
Beddome2®4 (K, P.); Tinnevelly, Col. Beddomes.n. anro 1822 (K).

21. Heritiera macroptera Kosterm, spec nov.—Fig 17

Arbor magna ramulis gracilibus squamulisvix fimbriatis minimis
perdenseadpressequebteetis,foliis alternantibus chartaceis ovatisasi
rotundatis supra mox glabris (nervo medzanoexcepto)nitidis, sublaevi-
bus, nerviis vix conspicuis, subtus squamulis minutis breve fimbriatis
adpressisdenseobteetis petiolo gracile longo.Samaraellipsoidea glabra
apicein alam magnam producta.

Large tree up to 50 m tall with dense darkgrea canopy clea bole
up to 25 m, up to 80 cm in diameter Buttresse up to 3 m, thin, ou 2—3 m.
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Bark hard smooth brownish-grg with orang spots whete it has peelel
off; living bak red 10 mm inne laye yellow; sapwod 2 cm;, pak
yellowish brown heartwod red cente vely dak ard hard Branche
grey, rathe smooth branchles slendey coverel with a deng laye of
adpressed minute na or hardly fimbriate scales Stipules lanceolate
2 mm, acute deciduous Leaves alternate chartaceoysovate top acute
ba% roundel or subcordate2.5—6 x 4—10 cm, uppe surfa@ som gla
brous (bu for the lepidoe midrib), glossy smooth veins faintly visible;
lower surfa@ coverel with a dense adpressg laya of minute shortly
fimbriate scales midrib prominent laterd nerves abou 10 pairs vely
slendey slightly arcuate prominulous secondar nerves hardly visible
Petiok slender 1.5—25 cm thicken& a both ends

Samaa lepidoe with an ellipsod nut, abou 15 cm long ard 12 mm
diam, slightly compressedsurroundd by a thin smal wing, which en
larges towards ape into a vely broad 4 cm long ard broad rudderlike
wing with a straight slightly thickenel uppe ard a thin oute part, veins
fan-shaped

Typus.—Kostermas 138D (BO).
Distribution.—Borneo
Vernac names.—Simgdu(Bassap-ManduDyak), Mengkebari (Bas

sap-Mapulu)

The leaves ard samara of this specie resemk@ thoe of H. parvi-
folia, of which the leaves hawe fewe laterd nerves ard of which the
samara are lepidote The tree reachs an enormos size but seers to be
rare it grons in moigd places The leaves of a yourg tree of 10 m
are lanceolate-elliptical acumina¢ ard taperirg a ba® with thick peti
oles they are up to 8 x 27 cm The nanme mangkebami means provided
with buttresse ard simpu is equaly a nane nat to be trusted

INDONESIA. Borneo. E. Borneqg Berouw Mt. Has Bungaan limestore ard
clay, Nov, fr., Kostermansl3820 (A, BO, BRI, BM, CAL, CANB, K, KEP, L, NY,
P, SING).

22. Heritiera simplicifolia (Mast) Kosterm, comb nov.—Fig 18 2%

Tarrietia simplicifolia Mastes (basionym in Hook f, Fl. Brit. Ind. 1. 362
1874 Maingay in Kew Bull. 1890 116 King in J Asiat Soc Benga 60 (2) : 78 1891
Ridley in Agric. Bull. S S & F M. S, New Ser 1: 50 1902 in Bull. Kolon. Mus.
Haarlam 27: 16 1903 Fl. Mai. Pen 1: 278 1922 Burkill & Hendersa in Gard Bull.
S.S 3 351 1925 Henderso in Gard Bull. S'S. 14 225 1926-29 Foxworthy in
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Mai. For. Rec 3: 145 plate 1927 Foxwortly ard Woolley in Mai. For. Ree 8 22
1930 Burkill, Diet. econ Prod Mai. Pen 2: 2126 1935 Watsm in Mai. For. Rec
6 (3): 76 95 101, 188 1936 Trop. Woods 48 38 1938 Howard Man Timb. World,
Sd ed 365 1951 Browne For. Trees Saraw& ard Brune 331 1955 A Handbo&
of Hardwood (Dept sci & industr ResearchLondor) 15Q 1956 — Maingay s.n [K],
Tarrietia javanica (nan Bl.) Desch Man Commerc Timb. C. 10 1951

Large tree up to 50 m high ard 40 cm in diam; buttresse large
(Up to 3 m) ou up to 2 m, thin. Bark a yellowish-orang with darker
spots 2—3 mm, fissure or smooth peelirg off in strips (3 x 20 cm) ;
living bak 5—8 mm pink to brown Sapwod 3—5 cm, yellowishi heart
woad light brownred Twigs densely microscopicalf lepidote branchles
grey, sulcate Stipules lanceolate acute up to 15 mm long, caducous
leaving conspicuos transvers scas a eithe side of the petiole Leaves
alternate more or less confinal to the uppe patt of the branchlets rigid
coriaceousbroady ellipticd or somewha obovae elliptical, (3.5— 45 —.
10 (13 x (6—) 7.5—I7 cm top obtuse truncat or emarginat (the
midrib protrudirg as a shot mucro) ba® subacutg uppe surfae gla
brous microscopical pitted midrib somewharaisal in a groove laterd
nerves flush with the surfa@ or slightly sunk the numeros paralld
seconday veins vely slender hardly raised lower surfae dull, covera
with scatteredtiny, star-like scales midrib strongy prominen ard like
the (12—19 pairs of ratheg patent prominen laterd nerves dense}
coveral by minute stellak scales margina part of laterd nerves arcuate
seconday veins numerous prominulous paralle] almog at right angles
with the laterd nerves the lower par of laterd nerves as a rule mo
re ascendig as compare to the others Fallen leaves leawe conspicuous
raised circula scars Petiok vely long 2.5—6 cm thickene&l a ape
and base densely minutely stellat lepidote Young leaves up to 13 x 23
cm; in avety yourg stag the uppe led surfae coverel with a deng laye

of scales

Inflorescencs axillary, densegl ferrugineoust pilose (indumentmn
of microscopich stellae scales) paniculate 3—9 cm long, man pedunct
stout ramificatiors distant slendey the bas& ones up to 2 cm long; the
secondary etc branchs very shot ard slendey rathe dense Flowers
violet, densgl shortly grey-pilose 1.5—2 mm long, bell-shaped calyx
05 mm long, urceolate the 5 ovate acute thick lobes abou 0.5—1 mm
long, a anthess explanate inside densgf pilose (hairs long white) ; tube
inside almog glabrous Male flowers with a vely shot (14 mm) andre
gynophore bearirg a comparativel large globula irregula clump of
anthers torus convex cover@ with papilloe glands Femaé flower as
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large as mak ore with sessile lateraly compressa ovaries glabrows at
base stellate-pilos towards apex the vely shot styles a right angles

(horizontal)

Infructescene up to 10 cm long, densegl coverel by stellag scales
Samaa greenish-red glabrous the nut obliquely ovoid smooth up to
15 mm long ard 12 mm in diam; ventrally ard dorsaly with a very smal
ridge, which enlarges to a wing up to 9 cm long ard 3 cm wide at its
broades part The fruit similar to tha of H. javanica,ard H. aurea.

Distribution.—Mala Peninsula Sumatra ard Borne from 0—3M
m altitude It is widely distributel but occus always scatterd on well-
draina soils

Vernac names.—MengkulangMengkeluag (Malay Peninsula) Te-
raling (Sumatra) Mempata putih (Bangkd ; Tabajalg (Bassa Dyak),
Kara (Sandakan-Bornep)Serikap (Sangkulirang-Borneg) Pangaita
(Dusun-Dyak)

On atree of 8 m high ard 20 cm diam growing in Eag Borneo
(Kostermas 9879 ard ore of 10 m (Kostermas 6147) | found that the
lower branche had still digitate leaves (5—64 oliolate) the middle branch
es had leaves with 2—3 folioles, wherea the apicd branche had unifolio-
late leaves mixed with 2—3-foliolaie leaves The folioles in this stage
were still lanceolatgacute up to 40 cm long with up to 30 cm long petiok
ules The swollen apica part of the unifoliolate leaves represerd the
origind petiolule

The tree flowers at the beginnirg of the rainy seasonbut na evey

ear
; Foxworthys statemen (in Bull. 1, Dep For. Brit N. Borneq p. 64),

that the fruits can be usel againsg fever, refels to Scwphium macro-
podumard notto H. simplicifolia. Browne mixed it with Heritiera aurea.

Use.—Tle timbe is of the sane quality as tha of H. javanica. It
is much exportel from the Riouw Archipelag to Singapore the gran
is medium fairly hard but splitting slightly in drying. It is na very
durabk (sampls buried in the sol were destroyd in two ard a haf years)

MALAY PENINSULA, Pahang Temerloh Belinga Sept, 11, C.F. 2691

(SING); 6 miles Pulau Manis July, fr., SohorF.D. 6607 (SING) ; K uantan, Apr.,
buds F.M. 6659 (SING) ; Trenggany 23d mile Trengganu-BesuRd, Bela@a
For. Res, July, ster, S.F.N. 39927 (BO, SING), ibid., ster, Sinclair & Kiah

S.F.N. 39927 '(BO, SING); Ke maman, Bukit Kajang Nov., ster, Corner s.n.

(SING), Negri Sembilan Kopis For. Ees, Apr., fl., C.F 1860 (SING)
G. Angs For. Res, Dec¢ yourg fr.,, Osman & Tachon S.F.N. 23762 (SING);
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S. Menyah For. Res, May, fr., Whitmore291 (BO, K, L, SING); Malacca Siku
keling, July, fr., Holmberg 829 (CAL, SING); Bukit Senggh For. Res, fl., fr., C.F.
2066 (SING); Merlinay Compt 3, March fl., F.D. 25215 (SING); ibid., Apr., ster,
Holmberg 703 (SING), Bukit Sedama For. Res, Apr., fl., fr., C.F. 2060 (SING);
Paya Keladi Sg Udang Sept, fl., Holmberg 825 (SING); ibid., fr., Holmberg 865
(SING); Merlimau For. Res, March fl., Kep. 25215(BO, KEP); locality nat indi-
cated herh Kurz, fl. (BO);, fl., Miller s.n. (BO, P, SING); fl., in herh Pierre
3779 (P); fl., Griffith s.n. (CAL); fl., fr., Mainga.y 1720= Kew Distr. 231 (BO,
CAL); Johore 14th mile Jemaluag Rd, May, fl., Corner S.F.N. 37026 (A, BO,
SING); Jerangay Sg Dungun Aug., fl., fr.,, Kep. 16671 (BO, KEP); Kluang
For. Res, Oct, fl., Kep. 71307 (BO, KEP); Mersing Nov., ster, Kep. 74155 (KEP);
Singapore Garde Jungle June fl., Nur 1026 (BO, SING), SUMATRA. Riouw
Archipelago, Pulau Singkep Sg Mar&k Tua Jan, ster, Amat 20 ard 32 (BO;
L); Sg Raya alt. 5 m, Sept, ster, 66. 4057 (BO); Djaga alt. 35 m, July, ster,
66. 3944 (BO); Bakung Dec ster, Kassim10 (BO); ibid., May, ster, 66. 2044 (BO);
ibid., Aug., ster, 66 22942 (A, K, L, NY, BNH); Sg Aer Tawar, alt. 50 m, ster,
66. 2069 (BO, L); ibid., Jan, ster, 66 20 (BO, L) ; Tdg Sembilan alt. 30 m, Febr,
ster, 66. 2699 (BO); Manggu March ster, 66. 4073 (BO, L, P); Bukit Aer Igan
alt. 50 m, Aug. ster, 66 22943(A, BO, L, SING); Lingga Langkap alt. 25 m,, Nov,,
ster, 66. 26537 (BO, BRI, P) & 26536 (A, BO, K, L, NY) & 26538 (BO, B, BISH,
BM, CAL) e 26539 (A, BO, L, LING, NK, U, H); Pulau Selajar alt. 100 m, July,
fr., 66 13669 (BO, L); Bangka Lobdk Besar Sept, fl., Kostermans 143= 66
34214 (A, BISH, BO, L, LAE, NY); ibid. Kostermansl30 = 66. 34067 (A, BO, K,
L); ibid., Sept, fl., Kostermans328 (A, BO, K, KEP, L, LAE, P, PNH, SING, SYDN) ;

Perlang alt. 10 m, Sept, fl., Kostermansl87 = 66 34121 (A, BO, K, L); G. Padirg
nea Lobdk Besar alt. 20 m, Sept, fl., Kostermans1003 (A, BO, K, NY, P, PNH,
SING) ; G. Maras alt. 200 m, Oct, fl., Kostermansl1345 (BO); Sg Liat, G. Maras
alt. 30 m, March ster, 66. 1956 (BO, L); Muntok Aer Limau, Dec ster, 66. 7830
(BO); Djebus ster, TeijsmannH.B. 7243 (BO); G. Mangkol Sept, fl., Kostermans
808 (A, BO, CANB, K, L, LAE, PNH, SING). British N. Borneo, Sandakan
Kabili-Sepildk For. Res, July, buds Castro A 818(SING); ibid., Nov,, fr., Sav A 619
<SING); ibid., July, yourg fr., SanA. 1689 (BO, K); ibid., ster, F.D. 4115 (KEP) ;

ibid., Nov, ster, San 17265 (A, BO, BRI, K, KEP, L, SING); ibid.,, Gemantung
Sept, fl., CuadraA 2115 (SING) ; ibid., Compt 15 Sept, fr., B.N.B.F.D.10631 (BO,

K); ibid., July, fl., fr., B.N.B.F.D. 10445 (BO, K); ibid., June fr., B.N.B.F.D. 7138
(BO, K); Beaufort 1 mile N.E. of Beaufot Township Aug., fr., Saw 16839 (A, BO,

BRI, K, KEP, L); Indonesia Borneo Weg Borneo Sg Landak alt 12 m,

Nov., ster, 66. 14796 (BO) et Dec ster, 66 14817 (BO); Sg SambasParig Limus,

alt. 200 m, Aug. ster, 66 7071 <BO, L); E. Borneq Tidung nea Pam Ihong

Aug., ster, 66 17838 (BO); Malinau July, ster, 66 17818 (BO, L) ; Berouw Inaran

alt., 25 m, Apr., ster, 66. 18439 (BO, L) (this might al®o represet H. borneensis);
ibid., Betemuan May, ster, 66. 19025 (BO, L); ibid., June ster, 66. 19095 <BISH,

BO, BRI); Sangkulirag Distr., Sg Susuk treelet Kostermans6174 (BO, K, L) ;

id. Kostermanss668 (BO, K, L) ; ibid., June ster, 66. 31718 (BO, L) et 34718 (BO,

K, L) ; ibid., July, ster, 66. 34741 (BO, K, L) & 34757 (BO, K, L), ibid., July, ster,

66. 14796 <BO), Wes Kutei, Balajan R, Muara Antjalong March ster, 66 16549
(BO, BRI, SING); Sebuly Oct, ster, 66. 15804 (BO, L); Kembamy Djangut Oct, ster,

66. 15652 (BO, K, L); Long Bleh alt. 30 m, Nov, ster, 66. 16095 (BO, BISH, P)
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et 16108 (BO, NF) ; Long Puhus Telen R, alt. 10 m, Nov, fl., Endert 48A5<BQ, K,
L). Eag Kutei, Loa Djanan W. of Samarindatreelef Kosterthans9879 (BO, L);
Balikpapan Distr., Sg Wain, alt. 50 m, Oct, ster, 66. 34332 (BO, L) ; Souh Borneq
Sampt Distr., Tekang alt. 12 m, July, ster, 6b. 10219 (BO).

23. Heritiera aurea Kosterm, spec nov.—Fig 40

Tarrietia simphelfolia(non Mast) Browne For. Trees Saraw& ard Bruneé 331
19% (p.p, quoa descript.)

Arbor ra/mulis sulcatisperdense minutissimeelutino-lepidotis, squa-
mis profundelaciniatis, laciniis erecto-patentibus, ramigerrucosis; foliis
alternantibusapice ramulorumversumconfertis,rigide coriaceis,ellipticis
ad obovato-ellipticis, apice emarginatis basi rotundatis, supra glabra
(nervomedia/noexcepta)costisvenulisquevix prominulisgracilibus, sub-
tus perdenseadpresse aureodepidotisquamisfimbriatis, minimis, nervo
mediano costique utrinque 12—15 prominentibus,nerviis secimdariis
supparalellisprominulis,petiololongo, lepidotaSamaraglabra ellipsoidea
apexin alam longum producta.

Tree up to 30 m tall with 20 m clea bole 50 cm in diam Buttresse
large 1—2 m high, ot 1 m, rathe thin; crown open Baik reddis brown
with grey patches irregularly, longitudinall ifissured peelig off in
elongatd pieces abou 1—6 mm tick; living bak reddish 8 mm finely
fiborous. Sapwod lighter coloural than heartwood 1 cm; heartwoa light-
red Branchles sulcate densely ferrugineoust pilose the coverirg con
sisting of minute long-fimbriae scales of which the fringe is turned
in all directions Branche grey, rough with large round protrudirg leaf
scas with a horizontd line on ead side of the leaf-scay representig
the sca of the stipules The latter lanceolate acute up to 1 cm long,
som deciduousLeaves alternate groupel nea the apex of the branchlets
rigid coriaceousellipticd to obovate-ellipticgl 5—8 x 7—11 cm (in yourg
trees 16 x 28 cm), ba® rounded ape roundel or emarginag (in the latter
ca® the midrib protrudirg as a smal mucrg ; uppe surfae glabrous
but for the midrib, which shows the sane indumentmm as tha of the
branchlets midrib, laterd ard secondar nerves slender slightly promk
nulous lower surfa@ coverel with a dense adpressg laye of minute
aureous long-fimbriake scales midrib stout prominen; laterd nerves

12—15 pairs prominent rathe straight curved nea margin secondar
nerves paralle] prominulous Petiok stouf 3— 5 (—10 in epicormc
leave$ cm long swollen a both ends
Fruit a glabrois samara nut ellipsoid up to 2 cm long 15 cm
in diam, ventraly ard dorsaly with a low, thin ridge which enlargs

Aol A.J. G. H. KOSTERMANS The GenusHeritiera i

a the ape into a wing (to 10 cm long), with almog straight thick-
enal bak ard thin, rudderlike ventrd side veins fan-shapeg stipe 6—8
mm long slightly bent

Typus.—Fores Dept Sarawé 374 (KEP).
Distribution.—Borneo

red) Vernac name.—Papungmerd (Bulungan dubiots name merd =

The type specima has leaves probaby taken from an epicormec shod
as is alo the cag with the specima bb. 21221 of which the leaves are
16 x 28 cm with 10 cm long petioles Normd leaves as representa in
the specime bb. 11271 are elliptical, 58 X 7—I11 cm with a roundel
or slightly cordae base a roundel or emarginag apex the petioke abou
3 cm long Browre (For. Trees Sarawé ard Brune 331 apparentl con
fused it with H. simplicifolia.

The leaves are similar to thos of H. simplicifolia, but for their indu-
mentum The samara are like thos of H. simplicifolia ard H. javanica.
It is stated that the tree is common

BORNEQ Sarawak Semengb Fore$ Reserve 1st Div., Oct, fr., For. Dept.
374 (KEP); ibid., Nov, fr., Yacoup 8908 (BO, SAR), Indonesian Borneo.
Eag Borneq Bulungan Salimbaty R. Rumabh alt. 19 m., Apr., ster, 66 11271 (BO);
Souh Borneq Puruktjahy Muara Djoloi, alt. 200 m,, July, ster, bb. 21221(BO, L, B).

24. Heritiera borneeng (Merr) Kosterm, comb nov.—Fig 19, 20, 3(b

Tarrietia borneensisMerrill ﬁbasionyrm in Philip. J Sci Bot 13 84 1918
Enum Bornea PI. 381 1921 — Villamil 3 (A).

Tarrietia unifoliolata Ridley in J Asiat Soc Str. Br. 82 173 192Q Fl. Mai.
Pen 1. 279 1922 — Derty s.n, Malaca (K).

Tree up to 34 m tall, up to 60 cm diameter Buttresse nore or small
Bark 1 mm thick, reddish deepy fissured living bak 3 mm, white.
Sapwoa 3 cm white, heartwoa red Apex of branchles with adpressed
very minute fimbriate scals (pulverulent) som glabrous branche
glabrous smooh or rough grey Leaves alternate consistig of ore to
three folioles rigid chartaceosi to coriaceous glabrows (or rarely midrib
and petioke with the sane powderlike layer of scales as the branchlets)
pitted unde the lens lanceolat to elliptical, 2.5—9 X 7—19 cm, top acue
or acuminate,sometime somewha blunt ard mucronulate bag acute
obligue Uppe surfa@ rathe smooth the filiform man nerves visible,
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lower surfa@ with prominet midrib ard filiform 12—18 pairs of pro-
minulous laterd nerves which are abruptly curved nea margin secondar
veins paralle] numerousfaintly visible. Petiolue 3—15 mm long, usualy
glabrous petioles slendey usualy glabrous 2—9 cm long, thickena&l a
both ends in unifoliolate leaves the thickenel apicd pait represers the
petiolule

Inflorescence axillary, laxly paniculate up to 18 cm long mary
flowered the man ramificatiors with a powdey laye of scalestowards
the ultimate branchles interminglel with scatteredlonge hairs Floweis
very smal (2 mm), densel pulverulent-lepidote campanulate lobes 5,
abou 1/3 —14 the tube length ovate acute reflexed Othe charactes as
thos of H. javanica. The stigma-arms slightly longer

Samara similar to thos of H. javanica, perhap the nut more trans
verse

Distribution.—Malgy Peninsula Sumatra Borneq ? Celebes

As Ridley alrea¢ stressedthe specis is vely nea to H. javanica,
from which it may be distinguishd by the presene of unifoliolate leaves
(or bi- or trifoliolate), in H. javanicathey are neve unifoliolate The scales
are smalle than thos in H. javanicaard the specis lacks the hairs in
the axils of the laterd nerves The inflorescene is less pilose The flowers
are similar ard so are apparent the samarasMerrill's remark tha the
laterd nerves are fewe in number than those in H. simplicifolia coud
nat be confirmed The Bukit Timah specimen differ by their lanceolate
acuminate,acuk leaflets but as broade ones occu too, this discrepang
is probaby attributabé to the stage of developmen (leaves nda the in-
florescene always differ).

MALAY PENINSULA — Pahang. Mentakab Febr, ster, F.D. 7933 (KEP);
Pond& Tandjong Aug., ster, F.D. 37376 (KEP) ; Kedah Kubarg chendoy Dec
ster, F.D. 7742 (KEP) ; Kluang Kluang For. Res, alt. 70 m, Sept, ster, Kep. 71327
<KEP); Trengganu 514 mile Kuala Trenggan Besu Rd, G. Telu For. Res, Sept,
ster, Sinclair & Kiah S.F.N.40796 (A, BO, K, L, SING ; Jo hore East Mersing
G. Arong For. Res, Nov, ster, Kep. 35952{KEP) ; Singapore Bukit Timah
Res, fr., Ngadimcms.n. (Tree n 37 (SING), id, Deg fl., Ngadiman S F. N.
34617 (SING); INDONESIA. Sumatra Atjeh, Tamijarg Distr., village Perupuk
May, ster, 66 979,5(BO, L) ; ibid,, Singkd Distr., alt. 19 m, ster, 66 9314 (BO) ;
Tapianuli Barus 25 m, Oct, ster 66. 29530 {A, BO, L); ibid., Sihorhg Nov,
ster, 66. 26398 (BZF); Riouw Arch. Isl. Karimun Telk Sidjambu] alt. 50 m,
June fr.,, 66 21528 (A, BO, L) ; Wed Coast Lubuksikaping Tandjory Bungq alt.
3/ m, Aug., ster, 66 5984 (BO) ; BORNEQ W. Borneq Kubu, Ambawang Sept,
ster, 66, 7147 (BO, L) (leaves 20 X 22 cm); E. Borneq Tidung Lands Kalunsajan
alt. 14 m, Jan, ster, 66 18290<BO, L); W. Kutei, Munjup, alt. 35 m, Aug. ster,
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66. 16828 (BO, BRI, CANB) amd 16831 (BO, L); Kembam Djangut Oct, ster,
66. 15680 (BO, K, L) ; Berouw alt. 35 m, Apr., ster, 66 18439 (BO, L) (this might
represeh H. simplicifolia); Tidung alt 40 m, Jan, ster, 66 182290 (BO, L);
S. Borneo Tewa Baru Lower Dayak alt. 40 m, March ster, 66 8175 (BO, L);
SULA ISL., Samana alt. 19 m, Aug., ster, 66 28872 (A, L, SING (leaves
12 X 20 cm) (identif. uncertain)

25. Heritiera javania (Bl.) Kosterm, comb nov.—Fig 21, 22 29h 41

Tarrietia javanica Blume (basionym) Bijdr., Fl. Ned Ind. 5e stk 227 1825
Rumpha 3: 19 (in adnot) t. 12 C, f. 1. 1847 . Hasskar| Tweee Catal Lands PlI.
Tuin Buitenzog 226 184 (slb Sapindaceag)Aanteekening Nut 82 184 {quoad
nomen) Steudel Nomencl, ed 2, 2 664 184Q Miquel, FI. Ned Ind. 1 (2 :179
1859 Teijsmam & Binnendijk Catal Hort. Bogor. 197 1868 Chevalie in Ann. Jard
bot Saigon fasc 2 (Catal) 84 1878 LanessanPL utiles Colon franc 292 1886
Koordes & Valeton Bijdr. Boomsoort Jawa 2 in Meded Lands Pl. Tuin Buitenzog 14
166 1895 Atlas 3: tah 419 1915 Moll & JanssoniysMikrogr. Holz. 1: 444 1906
Hcchreutine in Ann. Inst bot Buitenzog 19 23 1904 PL Bogor exsicc IV. I.
54. 1904 Backer Schoolfl 139 1911 Foxwortty in Philip. J Sci Bot 3: 171 t.
1—3 1908 id. 4: 502 1909 in Bull. 1 Dept For. Brit. N. Borne 64 (n.v) ; Koorders
Exkurs Fl. Jawa 20 599 1912 Merrill, Enum Philip, fl. PL 3: 57. 1923 Gagnepai
in Lecomte Fl. gen ladoch 1. 478 f. 45 191Q Tardieu-Blof Suppl 1. 41Q 1945
Craib, FI. Siam Emm. 1. 17Q 1912 Kanehira Identif. Philipp. Woods by anat
charact (13). 1924 Sasaki Catal Gvt Herh Taihoku 345 193Q Valenca in Philipp.
J. Sci 18 490 192.1 Heyne Nuttige PL N. Ind., ed 2, 22 1068 1927 Rodger Handb
For. Prod Burma (15). 193 (quoal nomen) Melville in Kew Bull. 19368 195 Adel
bert in Backer Fl. Java Nooduitg, Fam 107 27. 1944 Kraemer Trees Weg Pacific
Regim 25Q f. 249 1951 Howard Ident Timb. 55 f. 571 1942 Man Timb. World,
ed 3. 281, 313 1951 Mangendt in Bull. Jard bot Bruxelles 27: 652 1957 Bois
tropicawx (Plaguet document. edite par le Cente techn for. trop. Francé 51 1957
Hout 1: 115 (no date)

Tarvietia cochinchinensidierre Fl. for. Cochinch. fasc 13: t. 205 1889 Gagne
pain le 48 t 45 f. 68 (as a doubtfu syn of Tarrietia javanica); Craib I.e;
Chevalier Catal Jard bot Saigmm 18 1919 Foxwortlty in Philip. J. Sci Bot. 4,
l.e; Merrill, l.e. 57, Melville, I.e; A Handbo& of Hardwood (Dept Sci & industr
ResearchLondor) 76 1956 Recedi Fiches anatom Dala (without page ard date) —
Pierre s.n (P). :

Tarrietia sumairand (nan Miguel) Koordes & Valeton le e f. 418 (quoa

specim & Java ; (nan Mig.) Koorders Exkurs FL, l.e 599 (non Mig.) Backer
Schoolfl, l.e. 139 (han Mig.) Adelbert l.e. 27.

Tarrietia riedeliana (non Oliver) Merrill in Philipp. J. Sci Bot 21 424 1907
Enum l.e 57

Distribution.—-Siam Vietnam Malay PeninsulaJava Sumatra Bor-
neq N. CelebesPhilippines

Vernac names.—Cga huyrh (Vietnan) ; Chumpr& (Siam) ; Dungm
(Sul.), Gisarg (Sul.) Lumbaya (Sub, Sul.), Lumbaya bat (Sul)
(Philippines) Mengkularg (Malaya)
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Tree up to 45 m tall ard 80 cm in diametey buttresse 1—2 m high,
out 15 m, thin, hard Bark eithe smooh or usualy fissured beige to
lightbrown, strips 2 cm wide, 3 mm thick. Living bak 5 mm, reddish
Sapwoa 5—10 cm brownish Heartwoa dak beey red fatty to the
touch Branchles powdery densel pilose branche with conspicuos
rourd protrudirg leafscars Stipules lanceolate acute densef pak brown
powdey pilose up to 15 mm long caducous leavirg large transvere
scars Leaves alternate digitate Petioe 5—10 cm, slightly enlargel
at base swollen a apex densely minutely pilose glabrescentpetiolules
1—2 om long slender swollen & base folioles 5—7, stiffly chartaceous
elliptica or obovate-elliptical 3—5 (—8 x 8—13 (—19 cm ba® acue
or cuneate often unequal apex shorty acumina¢ or rounded uppe
surfa@ glabrous glossy minutely areolate nerves slightly prominent
lower surfa@ more dull, midrib prominent laterd nerves 12—16 pairs
slender prominulous seconday veins filiform, hardly prominulous
the lower surfa@ of vely yourg leaves with a deng laye of brown hairs
in olde leaves glabrous but for characterista tufts of hairs in the axils
of the secondar nerves Young leaves up to 13 x 25 cm with up to 23 cm
long petioles

Inflorescence axillary, paniculate grey pilose or lightbrown up to
13 cm long, mud branched mary flowered pedunct rathe stout bran
ches distant the lower ones up to 6 cm long, ramificatiors filiform.
Flowers campanula 1—15 mm long; lobes 5, ovate acute erect stellate
haired outside densegl pilose inside tube slightly longe than lobes
sparsel stellate-haird inside densel pilose outside Androgynophos
in mak flower 0.1—02 mm long, thick, coverel with papillee ard a few
stellae hairs toppel by an irregula clump of thecae which surroum
the minute sterie ovaries Femaé flowers with sessg ovaries with
horizontaly bert styles Pediced mergirg into the filiform ultimate
branchlets Samara glabrous consistirg of an ellipsoid nut up to 2 cm
long with a large veinal wing up to 10 cm long ard 5 cm wide.

Distribution.—Malg Peninsula Sumatra Borneq Java Philippines
Sula Islands North Celebes Indochina

The ki tarriei of Hasskarl Nut, represerd probaby a specis of
Lithocarpus. The statemeh of Foxwortly (in Bull. 1, Dept For. Brit.
N. Borneq p. 64 tha the fruit is usel agairt fever, refeis to Scaphium
macropodum,nat to Heritiera javanica.
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The woal is redbrow with violet tinge somewha fatty to the touch
sot ard semi-heay (0.63—0.8 a 12 percem moisture) elastc ard
easiy bent when heated

The Javanes specimens enumeraté by Koordes amd Valetm as
belongirg to Tarrietia sumatrana,are actualy H. javanica. They were al
collectal from immatue trees Backe alrea¢ suggeste ther prope
identity in H. javanica.

The samara may differ consideralyl in size The tiny flower, the
filifor m branche of the inflorescene ard the tufts of hairs in the axils
of the laterd nerves on the lower led surface are typicd ard 0 is
the shot ard broal androgynophore

Male flowers are far more comma in the inflorescene than femak
ones

The vernacula names as enumerate by Backer are of no value a
all; the tree is too seldon used to hawe a vernacula name

MALAY PENINSULA Pahamg Tembeling July, fr., HendersonS. F. N. 21807
(BO, SING) ; Kedah Langkawij Apr., ster, F. D. 67855 (KEP); Pap Besar Dec
fl., F.D. 42281 (KEP);, Sel angor. Sg Bulan For. Res, Pebr, ster, F.D. 14848
(KEP); ibid., fr., /. G. 1425 (CAL); Ulu Gomb& For. Res, Nov, fl., SymingtonF. D.
49802 (KEP); Sg Lalang Nov, ster F.D. 53640 (KEP);, Kepong Nov,, fr., Syming-
ton F. D. 24809 (KEP);, Kuala Lumpur, Sg Lalang Apr., ster, F. D. 63539 (KEP) ;
ibid., Sept, fr., F.D. 66623 (KEP), Perd& ljoh For. Res, Febr, ster, F.D. 4.8635
(KEP); Bulu For. Res, July, buds SpeldewindeF.D. 16748 (KEP); B. Arang For.
Res, June ster, F.D. 35952 (KEP), Trengganu. P. Laut Tengah June fr.,
Barna F. D. 30960 (KEP);, K e lantan. Bukit Tualarg Pelam ster, Walton, F. D.
32738 (KEP); Chabag Tungkat Deg fr., F.D. 52907 (KEP); Johore N. Kluang
Mar., ster, F.D. 69772 (KEP); Kuala Kangsan Pah Lasah fr., F.D. 8842 (KEP);
G. Raya For. Res, Nov, ster, F.D. 66430 (KEP), INDONESIA. Sumatra In-
deragiri Peranapalt. 40 m, Sept, ster, 66 30115<(A, BO, L); Eag Coast Simelungun
Bosa Maligas alt. 50 m, Febr, fl., bb. 26838 (BO, L); ibid., Jan, ster, bb. 26607
(BO, L); Palembag Res, Lematamy Hilir, G. Megang Tj,aban For. Res, Sept, ster,
66. 35185 (BO, K, L); ibid. Sept, fr., Kostermans 12069A, BM, BO, K, L); ibid.,
July, ster, bb. 32272 (A, BO, L); ibid., Aug. ster, 195 T. 3 P. 942 (BO, L); sane
tree Febr, fl., (BO, L); ibid., Apr., ster, 195 T. 3 P. 573 (BO); Bengkuly Kur.otidur,
ster, bb. 7349(BO); Lamporg Districts Sukadaa R, Febr, ster, 66. 32543 (A, BO,
L, SING); locality na indicated buds Forbes 2829 (L); Islard B angka, Perlang
alt. 60 m, Sept, buds Kostermans 154= bb. 34088 (A, BO, K, L); Lobdk Besar
Sept, fl., Kostermans& Anta 857 <A, BISH, BO, CANB, K, KEP, L, LAE, NY, P,
PNH, SING, SYD); Rindik, ster, 66. 12715(BO, L); G. Maras treeld of 4 m, Koster-
mans1349 (BO); Bitung, Mt. Menumbing ster, Teysmanrs.n. (BO, L); Java Wed
Java Depok ster, Backer35232 (BO, K, L); ibid., July-Aug, ster, Koorders 31070
(BO, L) e 33434 (A, BO, K, L); Janlapp nea Bogor, Oct, ster, Ja. 10402 (BO); et
Ja 6444(BO, L); Bogor, June-Julyster, Koorders 3040930411 (BO, L); Labak March
ster, Ja. 4068(BO, L); Pelabuhanratufl., Koorders 7964 (BO, CAL, L); ibid., road
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of Tjisolok to Tjisaruwg May, 11, Koorders 7963 (BO); July, ster, Koorders 7965
(BO, L); Banten Mt. Hondje young tree Kostermanss.n. (BO, L); Batuhideung
S. of Labuan June ster, Koorders 7916 (BO, L) ; ibid., July, ster, Koorders 7913 (BM,

BO, K, L, PNH, UC) ; ibid., Aug., ster, Koorders 791k (BO, K, L) ; ibid., June ster,

Koorders 7912 (BO, K, L) ; ibid., Aug., ster, Koorders 7915 (A, BO, L, P, UC) ; locality

not indicated fr., Blume s.n. (BO, L), type; fl., de Vriese s.n. (CAL); culta in Hortus
Bogorienss sub X D 8k, fl. (BO, K, V); IV | 5k et a, fl., fr. (BO, SING); July, fl,,

Kostermans11005 (A, BO, L). BORNEO Brit. N. Borneo, Sandakan mile 6,

Jan, fr., B.N. B. F. D. 275k (BO, K); Elopura Batu Lutung For. Res, Mar., ster,

San \A 3196 (SING); Indonesian Borneo. Wed Bornea Melawi, Tjatit, Mt.

Bansag alt. 400 m, Nov., ster, 66. 26352 (A, BO, L) et 26kkk(SING).;. Eag Bornea

Sangkuliram Distr., June fl., fr., Kostermans5531 (BO, K, L); Weg Kutei, Telen R,

Long Hut, Aug., buds Endert 2656 (BO, K, L); Kembang-Djangut Belajan R., Oct,

ster, bb. 15656 (BO, L) ; 66. 15836<BO) et 15838 (BO); Segad R. June fr., Kostermans
9678 (BO); Ead Kutei, S,amarind region Loa Djanan Apr., fl., Kostermans 6590
(A, BO, K, L, PNH); ibid., Apr., buds Kostermans6575 (A, BO, BRI, CAL, K, L,

NY, P, PNH, SING); Balikpapa region Sg Tiram, alt. 30 m, Apr., buds Kostermans
26 = 66. 35037 (A, BO, K, L, SING); Pe& of Balikpapan (G. Beratus) alt. 700 m,

July, fl., Kostermans7395 (A, BO, K, L) et 7571 (A, BO, BRI, CAL, K, L, LAE, NY,

P, PNH, SING); Sout Bornea Martapura Djungur, alt. 350 m, Sept, ster, 66. 10k02
(BO); Tana Bumbuy Kp. Bary, alt. 25 m., Jan, ster, 66. 13381 (BO); Pleihari Asam

asan Djorong, Nov., ster, 66. 9507 (BO, L). PHILIPPINES Mindanao, Zamboang
Prov, Naga-nagaDec, fl., F.B. 27399(A, SING) ; ibid., May, fl., Colinario F.B. 303k9
(UC); ibid., Dec, fl., F.B. 2k962(A); ibid., Sept, fr., F.B.229U0(A, BO, L, SING, UC) ;

ibid., May-June fr., Foxworthy, Demesa& Villamil F.B. 13790 (L) ; Prov, Misamis

May, fr., KlemmeF.B. 19550(L) ; locality not indicated Febr, ster, Makil F.B. 29k31
(A, UC); Basil an, S. Fabiawan June fl., MendocaF.B. 272k7 (A, SING); ibid.,

Oct, fr., F.B. 26ki8 (A); Olutana Isl., June fl., F.B. 2U68 (A); Moluccas Sula
Isl. Mangoli, Kimakol Lampay Oct, ster, 66. 29886 (A, BO, L) ; Isl. Taliabu Oct
ster, 66. 2994 (A, BO, L) et 29958 (A, BO, L); Celebes Manad Prov, Boalemq
Batumotoluhy Sept, ster, 66. 15713 (L) et 13828 (BO) ; Posq Kalora alt 15 m,
Aug., ster, 66. 28730 (A, BO, L) ; INDOCHINA. Annam: nea Hue Badk Ma,
Poilane 29980 (P) ; Cambodia Kamput Mt. Camchay Apr., fr., herh Pierre 1k55
(P). SIAM. Chanburj Makhan Put 37k (BKF); Surat Nasan Khlang Khot, Mang-
korn s.n. (BKF). -

26. Heritiera sumatrana (Mig.) Kosterm, comh nov.—Fig 23, 24

Tarrietia sumatranaMiquel (basionym) Fl. Ind. Batav, Suppl Sumata 16
et 401 (descr.) 186Q Koordes & Valeton Bijdf. Booms Jawa 2 in Meded Lands PI.
Tuin Buitenzog 14 168 18% (quoa nomen tantum specim exclud) — Teijsmam
s.n, PalembangMuara dua (U).

Tarrietia perakensisKing in J. Asiat Soc Benga 60 (2 : 77. 1891 Curtis in
J. Str. Br. R. As. Soc 25 83 1894 Ridley, Fl. Mai. Pen 1. 278 1922 Burkill &
Hendersa in Gard Bull. Str. Settl 3: 351 195 ‘(sphalm Tarretia) ; Hendersa in id.
14: 225 1926—29 — King's Coll. 318 (CAL), type King's Coll. 34® (CAL), para
type

Tarrietia eurtisii King, l.e. 78 CUI’IIS l.e; Rldley, l.e; Dlspersa Plant 84 t.
5.1930 — Curtis 14 (GAL). : SR
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Tree up to 45 m tall, up to 70 cm in diameter Buttresse up to 3 m
high, 2 m out thin. Bark reddid brown superficialy fissureq 1 mm
thick; strips 2—3 cm wide, inside white, peelirg off; living bak 10 mm,
light brown Sapwod 1—5 cm, white to pake red mergirg into the brown
red to red heartwood Branchles with a deng rusty tomentum branche
brown smooth Leaves digitate alternate rigid chartaceousfolioles 3—5
(usualy 5, in yourg trees up to 7), elliptical, the middle ore mud larger
than the others 2—6 (—9 x 4—12 (—17 cm ba% contractd into petiole
ape obscurgl acuminag or mucronate both surface pitted unde the
lens uppe surfa@ glabrous laterd nerves filiform, flat; lower surfa@
with sparg stellae (especiall on nerve$ ard simpk hairs with long
arms glabrescentmidrib strongy prominent laterd nerves 12—M4 pairs
straight prominent slendey secondar nerves filiform, parallé or hardly
conspicuous petiolules varying enourmousl in size 4—7 (—30 mm,
densey tomentulosgglabrescentpetioe 2—5 (—11) an long tomentosge
often glabrescentthickenel a both ends

Inflorescencs axillary, congestd belov the apica led bud 6—15
cm long paniculate densegl hirsute dull dirty red with white hairs
(fresh) peduncat stout final ramificatiors very slender Pedicé filiform,
5 mm Flowess red dense}f hirsuk inside ard outside urceolaé or cam:
panulate abou 4 mm long lobes five, —2 mm long, lanceolatg acutish
Male flower hardly smalle than femak one with a 0,5 mm long gla
brous rathe thick androgynophorebearirg at its top an irregula clump
of anthers ovaries obsolete Femaé flower with sessile 1 mm long gla
brous ovaries nea ap« pilose with conglutinaé shot styles ard laterally
flattenad hook-like stigmas ba® surroundd by minute sterile anthers

Infructescene thick, glabrescentramificatiors thick, bearirg a their
mud thickenel apex 1—3 samaras Samaa glabrous usualy glossy
nut ellipsod to ovoid-ellipsoid dorsaly ard ventrally flattened 2.5—3 cm
long, 2 cm diam with hardly developd ridges dorsaly ard ventrally,
apicd wing 3—5 cm long, 1—15 cm wide with a straigh ventrd margin
venation fan-like; stipe thick, 1—2 mm long

King's key to the specis of Tarrietia is rathe mixed up. T. penangi-
ana (in the key), which does nat exist would accordig to the charactes
mentionel in the key be T. perakensis,wherea T. perakensisin the
key actualy represerg T. curtissi. Ridley copiel the key verbatm
only changig T. penangianainto T. eurtisii, not beirg awae tha the
charactes of the two were still mixed up.

According to a note unde T. eurtisii of which King- sav a singke
specima (Curtis 1427) the man differene betwea T. eurtisii ard



5% KEINWARDTIA [VOL. 4

T. perakensisis to be fourd in the tomentun of the lower led surface
persistentstellae hairs in the former, as opposd to the deciduous simpke
hairs in the latter. The othe differentid charactes (siz of leaflets etc)
fall within the range of variation From the examinatio of the numeros
specimensit becane evidert tha on al leaves stellak ard simpk hairs
occur, the forme are more restrictel to the nerves The leaves may ulti-
matel) becone completey glabrous

The type specima of T. sumatranaMiqud consiss of leaves only,
apparent picked from a very yourg tree The folioles (7 on ead lea
are up to 32 cm long; they show however alreag the characterist stet
late hairs interminglel with simple hairs A Boga iso-type sheé (markel
H.B. 3602 consiss of 4 loox leaflets

Koordes ard Valetsn mistok Javanes specimenspicked from yourg
trees which resemb# in siz and shag thoe of yourg H. sumatrana,
leaves for he latter speciesActually the® spcimes represenH. javanica,
which is proved by theirr tomentun of scale-lile stellae hairs Receny
| Collectel mysef leaves of a yourg specimea of H. javanica, growing
unde the matue tree (in SW. Java) they matd Koordes ard Valetons
materid perfectly Apparenty H. sumatranadoes not occu in Java

The nut of the samaa is mud large than that of H. javanica ard
is differently shaped (flattenal dorsaly ard ventrally, like the nuts of
H. littoralis) ; the wing shows awide range of variation it is eithe narrov
ard sword-like or broad apparentl different trees produ@ different
fruit, the® might be considerd differert varieties

The first leaves of the seedlig are almog orbicula with cordae
bae ard emarginat apex they are cover@ with simple hairs

There are no prope vernacula names for this tree those enumerate
in the List of vernac tree name of the Fore$ Researi Inst Bogor, are
all referabé to fantay of the tree finders The timbe is rarely usel
ard then apparentt for "lesurg (= pestle for rice pounding only.

MALAY PENINSULA Penarg Isl., alt. 800 m, July, fl., Curtis 2229 (CAL,
SING) ; ibid., May, fr., Curtis s.n. (SING); Moniots Rd, alt. 300 m, June fr., Curtis
1427 (CAL, SING), ibid., s.n.,May, fr. (SING); ibid., June fr., Haniff 3773 -(SING),
narrow-wingel samaraswing 5 X 05 cm ibid., July, fr., Burkill and Foxworthy S.F.N.
3302 (SING, UC) ; Penaa Bukit, Pebr, fl., Forest Guard 12713(BO, SING); ibid.,
June fr., S.F.N. 21447 (BO, KEP, SING), Gvt Hill, June fl., Curtis 1327 (CAL,
SING); ibid., Febr, fl., Curttis 2229 (CAL, SING), accordirg to Curtis from the sane
tree as Curtis H27; betwea Aer Hitam ard the Balik Pulau Rd, March yourg fr.,
Haniff 3429 (SING) ; Botanc Garden behird Office, Sept, ster, Noor s.n.(SING) ;

Muka Head Apr., yourg fr., Curtis 1427 (CAL, SING) ; Kedah, Baling Distr.,, Tela
For. Res, Kep. 66393 (KEP); Per ak, Dindings Simpam tiga manong- Kep. 77617
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(BO, KEP); Larut, Aug, fl., King's Coll. 3184. (CAL, SING); ibid.,, Oct, yourg fr.
King's Coll. 3439 (CAL, SING); ibid., fr., King's Coll. 3719 (CAL) ; loc. nat indicated
fr., Scortechinis.n. (CAL, UC); Selangor Publc Gard Kuala Lumpur, Jure fr.,
Foxworthy2367 (SING) ; ibid., June fr., C.F.2367(KEP) ; K em am an, Bukit Kajang
alt. 19 m, Nov, ster, Corner s.n. (SING), Johore North, Kluang March ster,
F.D. 69762 (KEP); Sg Sedili July, ster., Corner s.n. (SING); SUMATRA, A tjeh,
Langsa Distr., G. Caoutchoua Estate Jan, ster, 66. 2580 (BO); Palembang ster,
Teijsmanns.n. = H.B. 3602 (BO, L, U), type PalembangLematary Hilir, G. Megang
alt. 75 m, Dec fr., 112 T. 3 P. 110 (BO, K, L, SING ; fr., 112 T. 3 P. 110 (BO,
SING); ibid. Oct, ster, 112 T. 3 P. 110 (BO, BZF) ; ibid., Jan, fr,, 12 T. 3 P. 110
(A, BO, K, L, SING); ibid., Aug., fl. buds T. 110 <BO, L), ibid., ster, Gmshoff1136
(BO, L); Padang, Lufok Minturun, alt 23 m, Aug., ster, bb. 17696(BO, L, SING).
BRITISH NORTH BORNEQ Sandakan Kabili Sepilk For. Res, Jure fr., F.D.
41269 (KEP) ; ibid., March ster, F.D. 41161 (KEP) ; ibid., March ster, F.D. 7026
(SING); ibid., June ster, F.D. 7134 (SING), Sipitarg Distr., Ulu Mendalong 6 miles
S.S.E of Malaman Oct, fr., Wood San 16806(A, BO, BRI, K, KEP, L, SING),
BRUNEI, Bukit Ratan July, fr., B.N.B.F.D. 48128 KEP); INDONESIAN BORNEQ
Eag Borneq Nunukan Isl., yourg tree Kostermans8640 A (A, BO, K, L) ; Bulungan
Mensapaalt. 2 m, July, ster, bb. 26249(A, BO, L) ; Kabiran alt. 10 m., Aug., ster,
66. 11742 (BO, L); W. Kutei, Telen R, Long Puhus alt. 10 m, Nov, ster, Endert
5021 (BO, L) ; Souh Borneq Puruktjahy alt. 140 m, June ster, 66. 9952 (BO). SIAM.
Nakhawn Srithamarat Chawang Khuan Thiag Thawornmas 6(BKF).

27. Heritiera albiflora (Ridley) Kosterm, comb nov.—Fig 25 26

Tarrietia albiflora Ridley (basionym in Kew Bull. 1938 225 — Ha
viland 22& (K).

Tree up to 30 m tall, bole up to 17 m, diam up to 40 cm Buttresss
up to 45 m high, ou 130 cm thin. Baik smooth reddi$ to dak brown
with grey spots 0.5—2 mm thick; living bak 4—6 mm yellowish to
yellow-red Sapwod 1—3 cm yellow to pink; heartwod dak brown
Top of the younges branchles ard stipules of termind bud covera with
lightbrown scale-lile stellae hairs som glabross amd then sometims
with an opage white film; branche glabrous glossy striate Leaves
alternate palmatey pinnate groupel nea the apex of the branchlets
trifoliolate; folioles usualy unequal som glabrous rigid coriaceous
obovate-elliptich to oblanceolate(1.5— 3—4 (6 x (4—) 68 (—12
cm ba® cuneate apex shorty acuminag to roundel ard mucrolunate
uppe surfa@ smooth laterd nerves filiform, impressed lower surfa@
smooth midrib prominent laterd nerves 9—13 pairs paralle| curved
nea margin slendey prominent secondar nerves na visible Petioluk
abou 5 mm wrinkled, often swollen petiok (2—) 5— cm rathe slender
swollen a base coverel with scale-like minute stellat hairs



528 REINWARDTIA [VOL. 4

Inflorescene narrowl paniculate axillary, dense} stellatey tomen
tose 6—13 cm long; ramificatiors distant short Pedicé 1—3 mm pilose
Flowers white, malodorous tomentos outsice ard inside campanulate
up to 5 mm long, lobes 4—5, lanceolate acute explana¢ a apex ore
third to ore haf the lengh of the tube Male flower with a slender gla
brous 05 mm long androgynophorebearirg the 5 (eat with 2 thecag
anthes of 05 mm lengh in a regula cylinde a its top. Femaé flower
with 5 sessile conglutinate semi-ellipsail carpets with recurved shot
stigmas ard 5 abortive anthes a ther base . .

Infructescene rathe slendey pilose yourg samara similar to those
of H. javanicu,glabrous nut obliquel ellipsoid wing large

Distribution.—Borneo

A sterile specimen bb. 26441 (A, BO, L, SING), collectel in Weg
Indonesia Borneo (Melaw district), althoudn closey related differs in
leat shapetexture ard ead led has 5 folioles It represers an undescribd
species

BORNEQ Brunei, Badas Mar, yourg fr., B.N.B.F.D.3U21 <KEP) ; Sara
wak nea Kuching Jan, fl., Haviiand 2262 (L). Indonesiaa Borneo W.
Borneq Mempawa Mandor, alt. 5 m, June ster, bb. 15339(BO, L); Landak alt. 10 m,
Apr., ster, bb. 6372(BO); Souh Borneq Muara Teweh June ster, bb. 29210(BO, L).

28. Heritiera trifoliolata (F.v.M) Kosterm, comh nov.—Fig 27, 3Qc

Argyrodendrontrifoliolatum F. v. Mueller (basionym) Fragm 1: 2. 1858 id.
2: 177 1860—61 9: 43 185K <z a syn of Tarrietia trifoliolata F. v. M.); Walp.
Ann. 7. 421 1868 Baillon, Hist. PL 4: 61 187 (in nota 2) ; Pierre FI. for. Cochinch
13, t. 195 1889 Boas Comm Timb. Austr. 227. 1947 Francis Austr. Rainfores Trees
294 f. 177, 178 (2). 1951 (cun var.). — Tarrietia trifoliolata F. v. Mueller, Fragm
9: 43 1875 First Censs 15 1882 Secod Censg 27. 1889 F.M. Bailey, Synops
Queensl Fl. 37. 1883 Queensl FL: 14Q 1899 Moore Censs PL N.S. Wales 8. 1884
Francs in Proceed Roy. Soc Queensl 36 30, t. 4. 1925 — W. Hill (Brisbare R)
and F. v. Mueller (Pire R) (? Melbourne)

Tarrietia argyrodendronBentham Fl. Austr. 1. 230 1863 p.p. (cum var. grandi-
flora, l.e. 231} Walp. Ann. 7: 421 1868 F. v. Mueller, Fragm 6: 173 1868 id.
9: 42 1875 First Censs 15 1882 Secod Censs 27. 1889 F.M. Bailey, Synops
Queens| Fl. 37. 18S3 Queensl Woods 15 1888 Repot Gvt sci Exped Bell.-Ker
32 1889 Cat PL Queensl5. 1890 Queensl Fl. 140 1899 Moore Censs PL N.S.
Wales 8. 1884 Handb FI. N.S. Wales 63 1893 K. Schuman in Engl & Prant|
Nat Pfl. Fam 3 (6): 97, f. 4 E. 1893 Proceed Linn. Soc N.S. Wales ser 2, .7
(3): f 5. 1838 (cum var. typica); Boyd in Queensl Agric. J 2: 154 1898 Guilfoyle,
Austr. PL 315 1911 Baker Cabiné Timb. Austral 25 pi. I. 1913 Hardwood Austr.
44, pi. 4, XXI. 1919 Maiden Fores Fl. N. S. Wales 7: 326-27 t. 255 1921 Domin
Bibl. Bot 89 (5): (419 97Q f. 168 1929 Francs in Queensl Agr. J 51: 271 193
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(Pamphlé 60: 22 1939) Austr. Rainfor Trees 294 1951 (as a syn of A. trifolio-
latum); Howard Ident Timb. 34, f. 300 1941 Man Timb. World 161 1950
Sterculiafoetida (han L.) Bentham l.e. 226 p.p. (quoa specim Beckle of Has
tings R, cf. F. v. M., Fragm 6. 173 1868)
Tarrietia carroni Moore Censs PL N.S. Wales 8. 1881 (nomen) Handb FI.
N.S. Wales 63 1838 (diagnosis) Domin, l.e. (41§ 97 (as a syn of T. argyrodendron,
var. typica.

Tarrietia riedeliana Oliver in J. Linn. Soc 15 98 18% (1877) Koorders Mina-
hassa 364 1898 — Riedé¢ s.n (Dresden)

Tarrietia amboinensis(Teijsman) Hochreutine in Bull. Inst bot Buitenzog
19: 22 1904 PI. Bog.or exsicc 11 1904 (cun forma trifoliolata, typica et cuprica) in
Ann. J. Bot Buitenzog Suppl 3, 22 824 — ArgyrodendronamboinensisHaberlandt
Bot. Tropenreis 91 1893 — Il C 2, Hort. Boga (BO).

Tarrietia argyrodendron,var. typica Domin, Bibl. Bot. 89 (5): (416 97Q 1929

Tarrietia argyrodendron,var. trifoliolata (F. v. M) F. M. Bailey, Catal 29
QueenslFl. 140 1899 Compreh Catal Queens|PL 62 1909 Franckin Proe Roy. Soc
Queensl 36: 30, t. 4. 1925

Tarrietia argyrodendron,var. grandiflora Bentham l.e; Bailey, Queensl FI.
140, Compreh Cat Queensl PL 62 1909 Francis l.e. 294 1951 — Argyrodendron
trifoliolatum, var. grandiflorwm (Benth) Burtt-Daw in Trop. Woods 51: 19 1937

Tarrietia argyrodendron,var. angustifolia Bailey, Cat Queensl Woods 29 b;
Occ Papes on QueenslFl. no. 1. 1886 Compreh Catal QueenslPL 62 1909 Francis
l.e. — Agyrodendrontrifoliolatum, var. angustifolium(F. M. Bailey) Burtt-Daw in
Trop. Woods 51: 19 1937 — Bailey, Endeavou R. (Melbourne?)

Tarrietia argyrodendron,var. macrophyllaBailey, Botary Bull. IX, 5, Compreh
Catal Queensl PL 62 1909 Francis l.e

Medium sizad tree 20—3 m tall, 1 m in diametey butresse large
Bark grey to brown roudh in fairly long tesselat lines in large trees
there is a tendeng to scaliness Woal with large conspicuos rays
Branchles dark sulcate glossy lepidoe or glabrous termind leafbud
small covere@ by ovate acute caducouslepidoe or almog glabrows scales
Leaves alternaé nea apex of branchlets digitate as a rule 3-folioled
(in younge plans up to 5-folioled nea inflorescene sometime 2 or
even 1-folioled ; folioles rigid coriaceos or coriaceouslanceolag to sul
oblanceolate sometims very slende (15 x 8 cm), 153 x 6—14 cm
(in yourg trees up to 45 x 15 cm), top acuminag to obscurel acuminate
bas tapering uppe surfae glossy densel areolate midrib eithe pro-
minert or impressed laterd nerves impressd or prominulous lower sur
face dense} coppey or silvely lepidote midrib strongly prominent laterd
nerves numerous paralle| straight prominulous curved nea margin
reticulation prominuloss or obscure Petiolue 8—10 mm, slender
channeld on the uppe side lepidoe or almog glabrous Petioles slendey
2—7 cm long (in yourg trees up to 20 cm long), lepidoe or almog glabrous
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Panicles axillary, loose mary flowered densel adpressg silvery
lepidote up to 15 cm long; unbranchd partt of man pedunat 3—4 cm long,
branchles rathe stout Flowers whitish, inside yellowish white, a ba®
green rotate-campanulateabou 10 mm in diametey tube rathe shallow
shorte than the triangular-ovate acutish up to 3 mm long lobes inside
of tube ard lobes sparsel stellate-hairedmargn of lobes densel woolly
stellak hairy. Androgynophoe in mak flower slende 3 mm long, swollen
in the middle pilose bearirg the large anthes in a rathe irregular
globo® clump inside the anthes the rudimentay ovaries on a short
thick stalk torus flat. Femaé flower with almog sessile pilose ovaries
surroundd by the large anthers stigma pilose bert downwards

Samaa densgl coppey lepidote consistig of an almod globo®
nut (up to 5 mm in diam) ard avety large thin, broadwing, 5 cm long,
2 cm wide; ridges on nut smal or absent

Distribution.—Fran Celebes Amboina ard Ceran to New Guinea
ard Tropicd Queenslath ard N. S. Wales from sa levd to 200 m;
rathe comma in Australia

Vernac names.—Crowfaoelm; comma or silvery-leavel stave wood
rumo (Pade@ languag Malili, Celebes)

Ther is no reasom to maintan Argyrodendron (as advocatd by
Burtt-Davy), the samara are exacty like thoe of the otha Heritiera
species

In yourg trees the folioles are up to 7 x 20 cm, with up to 20 cm
long petioles The® yourg specimen haw as a rule 5-folioled leaves re-
duction stars in old trees ard especiall nea the inflorescence

The different varieties recognize by led shape are accordimg to
me, not wel tenable In all Heritiera specis the variability of the leaves
is enormous on the sane specima ard alo during developmentPerhag
they may be recognizd as forms but only afte thoroudn investigation
The lengh of the petiok varies on the sane plant as is demonstrate on
the specima White s.n from Theebing whete the folioles of the yourg
plart are very short of the matue tree very long

The colou of the lower led surfae is eitha coppey or grey, this
characte is of no specifc value We do not know yet to which caug
this differene in colou is attributable It occus in practicalyy all specis
with scay surface Durio , Aglaia,etc.)

The fruit wing is vely characterist (roundel apex ard contracte
a base) Therwe is mud variation in the size of the nut, thoe cultivated
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in the Boga Botanc Garde are abou 1 cm in diametey those of Queens
land only 05 cm In the large fruit the constriction is not so conspicuos
as in the smalle fruit. In gener& outline both types of samara are
exacty the same

The Clemers specime from Jarrama has differert flowers the ca
lyx is deep urceolag ard the lobes small This is likely to represeh an
otha species Whethe it is H. peralata, | an not abke to decice for the
moment as the materia)] availabé for examination is too scanty

Wodd light-coloured close-grainedtoudh ard firm; may be usel as
a substitué for English beech

INDONESIA. Celebes Malili Distr, Kawatg alt. 400 m, July, ster, Cell
V-362 (BO, BRI, L) ; ibid. CellV-363 (BO, BRI, SING) ; ibid. CellV-364 (BO, CAN-
TON) ; ibid. Cel/V-365 (BO); ibid. Cel/V-259 (BO) ; ibid., Jan, yourg fr., Waturan-
dang Cel/V-365 (BO) ; Malili Distr., Tawakq alt. 600 m, Mar. ,ster, bb. 24096 (A,
BO, L) ; Manado Posg Dong alt. 30 m, Mar., yourg fr., 66. 31857 (BO, L) ; Manadg
Boalemg Bilatto, alt. 300 m, Dec ster, 66 15046 (BO) ; Manadg Rataha nea
Liwutang, alt. 330 m, Mar, ster, Koorders 194.60(BO); Manadqg Ratatotok Mar.,
ster, Koorders 18085-18086-18087 -18088(BO, L) ; Bonthain Loka alt. 12® in,
Mar., ster, 66. 5162 (BO, K, L); Kendarj Batusangaalt. 70 m, July, ster, 66 2499
(A, BO, L); Island Muna alt. 20 m, Deg fl. buds 66. 21701 (A, BO, L); Gorontalg
fl., Riedels.n. (BO, P), type of T. riedeliana Oliv.; Amboina, ster, TeijsmannH.B.
5558 (BO, K, L); fl., Binnendijk14617 (BO, L, UC) ; Saleie Islands Lembang
Lembang alt 230 m, June ster, 66 22945(BO, K, L) ; Djampeaalt. 25 m, Apr., ster,
66. 24116 (A, BO, L) ; Ceram Mannuh lamg tanén gugur on the way to Hoak
Pass Deq fl., Eyma2357 (A, BO, K, L, SING ; W. New Guineg ldenbug R,
Bernhad Camp alt. 79 m, Apr., ster, Brass & Versteeghl3504 (A, BO) ; Terri-
tory of New Guinea East Highlands Okam Patro| alt 200 m, Febr, ster,
K. J. White N.G.F. 9578 (BO, LAE); Papua Laca R, alt. 15® m, Febr, fl., Carr
15704 (BO); Java Boga Botanc Garden Culta VI | 52 a, Oct, fl. (BO); id., Apr.,
fl., Kostermanss.n. (BO, K, L, PNH); id, Nov, fr., Kostermans 11088A, BISH,
BM, BO, CAL, CANB, K, L, MEL, NY, P); IV | 71, fl., Winkier 1051 (BO) et ster.
BO); IV | 64 ster (BO); Il C 2, Dec fl. (BO), type of T. amboinemsisHochr.
AUSTRALIA, Queensland Benarkin 62 miles N.W. from Brisbane May, fl.,
Bick & Francis s.n. (SING), Mt. Lindsay border of N. S. Wales ard Queensland
Oct, yourg fr., White s.n. (A) ; S. E. Queensland Robers Plateay Nationd Park
May, buds White 6076 (A) ; Theebine Nov, fr., White s.n. (A) ; Springbook alt.
10 m, Sept, yourg fr., White 6260 (A) ; Athertan Tableland alt. 500 m, Lake Barring
Nov., fl., Kajewski 1353A, DS, SING); Bunya Mts, Mar., fl., M.S. Clemen#43901 (A);
Yarraman For. Res, alt. 500 m, Aug, fl., M.S.Clemenss.n. (BO, BISH, UC) ; Clarene
R, fl., Mueller s.n. (BO); Pott Mackay fr., Mueller s.n. (BO) ; Rockinghan Bay, fr.
(BO); Moretan Bay, fl., Mueller s.n. (P); New South Wales Whian whian stae
Forest June fl., White 12845 (BO) ; Lismore Oct, fr., Herb Maiden91 (A); Tweel
R, fl., Mueller s.n.(BO) ; Bot Garden Sydney fl., Camfield s.n. (UC) ; ibid., May,
fl., Tate s.n.(A); Bellinga R, Apr., fl., Swains.n. (UC) ; Casing July, fl., Auliffe
s.n. (UC).
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28a Heritiera peralata (Domin) Kosterm, comh nov.

Tarrietia peralata (basionymy Domin, Bibl. bot 89 (5 : (41§ 97Q f. 18 dexter
1928 Howard Man Timb. 424 1950 — Argyrodendronperalata (sphalm. perasatal)
(Domin) "Edling", Boas Comm Timb. Austral 228 1947 — Bailey (?).

Tarrietia trifoliolata, var. peralata F.M. Bailey, Occ Papes Queensl Fl. no.
1. 1886 Secod Suppl Syn Queens| Fl. 10 1888 Rep Gvt sci Exp. Bell.-Ker 32
1889 Catal Queens| PL 5. 1890 Queensl Woods 21. 1889 in Queensl Agr. J. 28
195 1912 J. F. Bailey in Queens| Agr. J. 5. 392 1899 Domin l.e. 90 (as a syn
of T. peralata Dom.)

Tarrietia argyrodendron,var. peralata Bailey, Occ Papes no. 1; Catal 29¢
Queensl Fl. 40. 1899 Compreh Catal Queens|PIL. 62 1909 Domin, l.e. 416 (as a syn
of T. peralata Dom) ; Francis Austr. Rainfor. trees fig. 266 1951 Jolly in Foresty
Bull. 1, Dept Public Lands Queensl fig. 43 1917

Argyrodendrontrifoliolatum, var. peralatmn(Bailey) Burtt-Daw in Trop. Woods

51: 19 1917

Of this specis | sav only ore specimen Kajewski 1036 from Gad
garra Atherton The only differene betwea this ard H. trifoliolata, is
that the leaves may be 1—3-foliolate Apparenty the man differene lies
in the samaraaccordimg to the name but | had no opportuniy to examire
a fruiting specimen

29. Heritiera actinophyla (Bailey) Kosterm, comb nov.—Fig 28

Tarrietia actinophylla F.M. Bailey (basionym) Synops Queens| Fl. 37. 1883
QueensIWoods 16. 1888 id. 21 1899 Catal QueenslPIl. 5. 189Q QueenslFIl. 1. 141
1899 in Queensl| Agr. J. 28 195 1912 Compreh Catal Queensl Pl. 62 1913 J H.
Maid, Usef nat PI. Austr. 604 1889 C. Moore Handb FI. N.S. Wales 63 1893 Baker,
Hardwood Austral 47. 1919 Maiden For. FI. N.S. Wales 7: 442—A43 t. 267. 192%,
Francs in Proc Roy. Soc Queensl 36: t. 4. 1925 Austr. Rainfor Trees 269—271
i1919; 291 1951 (as a syn of Argyrodendronaetinophyllum) Domin Bibl. Bot 89
(5): (416 97Q 1938 ‘(s a syn of T. argyrodendron,var. actinophylla); Dadswel &
Eckersy in Bull. 90 Counc sci ard industr Researk 57, f. 45 (Melbourng 1955 «—
Argyrodendronaetinophyllum(Bailey) H.L. Edlin in New Phytologi$ 34: 10 1936
Boas Comm Timb. Austr. 227. 1947 Francis Austr. Rainfor. Trees 294 f. 179 18Q

1951

Tarrietia argyrodendron,var. actinophylla F. v. Mueller, Fragm 9: 42 1875
Domin, l.e, f. 168

Tarrietia argyrodendron,F. v. Mueller, l.e, p.p.

Argyrodendrontrifoliolatum F. v. Mueller, Fragm 1: 2. 1859 p.p; Domin l.e

Tarrietia actinodendro-nGuilfoyle, Austr. Pl. 91 1911 (sphalm cf. Index Lon-
dinensis)

Tree Leafbuds ard tip of branchle$s coverel with long-ciliaie scales
Stipules lepidote ovate acute 5 mm, caducouslLeaves alternaé congestd
nea ape of branches digitate glabrows (only in initial stage with
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scatterd scales) Folioles 3—9 chartaceosito subcoriaceoysoblanceolate
2—6 X 8—19 cm ba® tapering top obscurel acuminate both surfaces
glossy dense} reticulae with prominen midrib ard laterd nerves the
latter numerous slendey often forked towards margin Petiolules 2—30
mm long, slendey somewht alate petioless 3—14 cm long slender cy-
lindrical.

Inflorescence axillary, loose paniculagé with a long pedunct with
Scatterd scales Flowers thin, campanulatedense} lepidoe (scals almos
like stellak hairs) 56 (—10 mm in diameter Calyx lobes ovate abou
as long as the tube Femaé flower with sessile dense} lepidoe ovaries
with large recurvel stigmas a ba® with conspicuos anther-thecae

Samara 2.5—5 om long including the wing, which is from 1.5—25
cm broal (Bailey).

Distribution.—Australa in the jungle brushe from Gloucester New
Souh Wales northward into southen Queenslandore of the mog fre-
guert specis in the mountan foress souh of Brisbane

Names.—BlIub tulip oak Blad jack Tulip oak Ironwood

Use.—Ths ard othe timbers of the genws are beirg usal increasingy
in panelling flooring, interior fitting, plywood cabin¢ work, etc Woadl
lightbrown, mottled on the quarte by darke colourel rays nea pith
mud darker almog red moderatel heay in weight appr 51 Ib./cuh
foot, airdry; grain straigh or slightly interlocked texture medium to
coarse wodd fairly fissile radially; pleasimg figure on back-saw surfa@
due to band of sot tisste (Dadswdl & Eckersley)

Note | coudd ony examire a few specimensThe flowering ore has
conspicuousl domatiferos leaves (axils of laterd nerves on lower sur
face) The specis is easiy distinguishd from H. trifoliolata by its non
lepidoe leaves

AUSTRALIA. N. S Wales Conea Distr, Febr, fl., Fraser & Vickery s.n.
(A, UC); S E. QueenslandMistake Range Oct, ster, White s.n. (A); Brisbane
Botan Gard, Apr., fl., Boorman s.n(A); Bot Gard, Sydney fl., Boorman s.n(UC);
Adelaida Bot Gard, Jan, fl. (A).

30. Heritier a densiflora (Pellegr) Kosterm, comh nov.

Tarrietia densiflora (Pellegrir) Aubreville e Normard (basionym in Bull. Soc
bot Frane 104 459 t. 1, f. 3—4 19% (Jan 1958) — Tarrietia utilis Sprague var.
densifloraPellegrn in Bull. Soc Bot. Frane 88 380 1941 (descript gall.); Aubreville
et Normand l.e. — Rabourd s.n (P).
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Tree Leaves simpke or palmatey 3—5-lobed Scals of lower led
surfa@ na contiguous hene the leaves are more greenif (fresh) as
compard with those of H. utilis.

Distribution.—Gaba (Africa).
Vernacula name.—Ogoogl

| had no acces to the specimen cited by Aubreville & Normard ard
| hawe copial here the charactes differing from those of H. utilis, as cited
by the® authors

31. Heritiera utilis (Spragug¢ Sprage

Heritiera utilis Sprage in Kew Bull. 1909 348 Chevalier Explor.
bot Afr. oce frang, Pat 1, Enum PI. recoltes 83 192Q Aubreville e Normand
l.e; Thompson Rep For. God Coas t. 3. 1910 — Triplochiton utile Sprage in Kew
Bull. 1908 257 Aubreville e& Normard in Bull. Soe Bot Frane 104 495 t. 1,
f. 1—2 195 (1958) as a syn of Tarrietia utilis Sprage — Tarrietia utilis (Spragug
Sprage in Kew Bull. 1916 85; Chipp Fores$ off. Handb Gold Coas$ t. 3. 1922 Hut-
chinso & Dalziel FI. W. Trop. Afr. 1: 257 1928 Trop. Woods 27: 49. 1931, Burtt-
Daw ard Hoyle Draft first descr Checklis Gold Coas 141 1937 Pellegri in Bull.
Soc foot Frane 88 380—381 1941 Michelson Trois Essence interess du Kivu
(Etudes for., Comm nat Kivu, Nouv. ser 2) 5—26 1952 Knuche| das Holz 402 1954
E. Schmidt Uberseeholzeno. 20, 4 plates 1951 Normand Atlas Bois Cot d'lvoire 243
pi. 105 1955 Meniaud J., Nos Bois colon (Exposit intern Pari§ 258—2® (no date)
Hout, p. 209 t. 117 (no date) Handb Hardwood (Dept sci industr ResearchLondon)
162—164 1956 Bois tropicax (Plaquett documentaireedit, par le cente techn for.
trop., Francg 65 1957 Aubreville & Normand l.e. — Thomsa 1 (K.).

Cola proteiformisA. Chevalier Veg. util. Afr. trop. franc. 5. 25Q 19® (descript
gall.); ibid. 6: 60, f. 9. 1911 Sprage in Kew Bull. 1916 85, Aubreville & Normand
l.e. — Chevalie 1622 (P.).

Tarrietia utilis, var. laxiflora Pellegrn in Bull. Soc bot Frane 88 381 1941
(descript gall) ; Aubreville et Normand l.e

Tree,up to 30 mtall ard up to 1 min diam The roots intermediag¢
betwea curvel buttresse ard prap types resembliig the forme in being
flat ard the latter in tha they raise the tree clea of the ground Heart
woad pak pink to reddidr brown na cleary demarcaté from the pale
coloural sapwoog which is commory abou 3 cm wide; the grain is
commory interlocked Branchles lepidote branche grey, sulcate Leaves
alternate coriaceous 1—5-folioled folioles elliptical, 59 x 12—2 cm,
bag acue or cuneate top slende acuminag with a shap tip, both
surfaces laxly obscurgl reticulate uppe ore areolaé unde the lens
main nerves slendey slightly impresseg lower surfa@ densel adpressa
lepidoe (scales ciliate), midrib strongl prominent laterd nerves 14—16

S
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pairs slendey curvel nea margin Petiolue 5 mm thicken& at base
petioe 1.5—4 cm thickenel a base Stipules 4—5 mm long caducous

Panicles lax, pyramida) up to 23 cm long man pedunct lepidote
branche stellae pubescentrathe short bracs large densel pubescent
ovate acute caducousFlowels broadly campanulatena seen

"Samara densg} lepidote nut ellipsoid compressed2.5—3 cm long,
the wing almog & right angle up to 8 cm long ard 3 cm wide with far
like veins Seel pendulous test papery hilum 6—7 mm cotyledors
foliaceous nervose sane siz ard shag as the envelopig endospernti.

Distribution.—Gotl Coas ard Ivory Coas (Africa).
Vernac name.—NiangonNiankom De-orh Nyanwe (Aowin, Gold
coas} ; Nyanwure (Nzimg Goldcoast);Attabin (Ashanti)

In yourg trees (Coope 253 the leaves are 12 X 30 cm with 5 cm
long petioles The folioles hawe a long drawn-ou acumen which is abseh
in Aubreville ard Normands drawing but distind in Chevaliess plate
Simple ard pluri-folioled leaves occu on the sane tree simpke usualy
on seedling ard flowering twigs; otherwi® digitate

A valuabe reddis timber, floats exportel as "mahogany:

AFRICA. God Coast Dec fr., Krukoff SO (UC); Ivory Coast Kaumas Alepe
ster, Krukoff 60 (UC).

Heritier a specis nova no 1

Isl. Buru, Kajeli-Angusta ster, Teijsmanns.n. (A, BO, CANB, K,
{PD),

In led sizz ard shag similar to H. novoguineensishut leafbags ard
texture are different

Heritier a species nova no 2

Isl. SumbawaBukit Dulang alt 79 m, ster, bb. 14048 (BO); Weg
Lombok Bentek Panamapalt. 70 m,, ster, bb. 21400(BO, L).
Resemblig Heritiera sylvatica,but with mud large leaves

Heritier a species nova no 3

Westcoas Sumatra Painan Barung-barug belantaj alt 63 m,
ster, bb.6130(BO, K, L).
Resemblig Heritiera speciesnova 2, but with shot petioles
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Heritiera specis nova no 4

Westcoas Sumatra Ophir, Bates Tjibudak alt. 110 m, ster, bb.
5180(BO, K, L).
Resemblig H. pterospermoideshut with mud longe petioles

SPECFESw EXCGHUDENDAE

Heritiera attenuataWallich, Catal 1140 1832 Wight & Arnott,
Prodr 63 1834 Bennet & Brown, Pl. Jav rar. 237 184Q Walp. Rep
5: 106 1845—46 Steudel Nomencl ed 2, 1: 750 184Q Kurz in J. As.
Soc Beng 42 (2): 62 1873 Syn: VitonanniapolyandraSteudel l.e. 778
Brownlowia, lanceolataBenth in J. Linn. Soc Bot 5, Suppl 57. 1861
Niota polyandraWight & Arnott (nat valiadly publishel in Prodr 1. 63
becaus W. & A. had no intention of publishirg a nev name) Glabraria
tersal., Mantisa 2. 276 1771 p.p. (descript quoa specim typ. Syn
exclud) = Brownlowia tersa (L.) Kosterm, comb nov.

Glabraria tersa L. has been a puzzk for a long time. Generaly acceptd as
being synonymos with Litsea, it has been referral to that genws as Litsea tersa
(L.) Merrill (in Philipp. J Sci Bot 1, Suppl 57. 1906) In 1917 the type specime
was examinel by Gambé on Merrill's reques (Merrill, Interpret Herb Amboin 235
1817) who identified it as a specis of Boschia(Bombac) Receny | askel Mr. J E.
Dand/ to inspet the type specimen he wrote me as follows:

"Under Glabraria, tersa Linnaets cites a descriptim ard plate by Eumphius
but it is clea from the detailel descriptim given on p.p. 276—277 Mantissa Alt.
(for the species ard p. 1% (for the genws Glabraria) that Linnaews was dealirg with
materid othe than publishel by Rumphius Nevertheles the descriptim is certainy
composie as on p. 1% he quotes the statemerg abou the fruit amd seel as from
Rumphius

There is no specime in the Linnaews Herbarium name Glabraria by Linnaets
himself but there is ore (she¢ no 938/) name Glabraria tersa by Smith (cf.
Savage Linn. Herb 21§ which agres largely with Linnaeus generc descriptiomm of
Glabraria; ther cen be no douli tha the specime is the primaly bass (obviols
lectotypg of Glabraria, the Rumphia plarnt beirg a syntype

The specime in the Linnaews Herbariun is Brownlowia lanceolata Benth!

Heritiera fischeri Rgl. e Rach Ind. Sem Hort. Petropol 45 1858
Walp. Ann. 7: 188 = ?

Heritiera grandis Fisch ex Steudé (nomen) Nomencl, ed 1. 400
Walp. Ann. 7: 421 18@8 = ?

Heritiera lanceolataA. Gray, Botary United States Explor. Exped
1: 184"(lapsl = Brownlowialanceolataex Index Kew.).
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Heritiera spectabilisBaillon, Hist. PL 4: 62 1872 = Octolobs spee
tabilis.

Heritiera tinctoria Blancq FI. Filip. ed 1: 653 183 = Pteroeymbim
tinctorium (Blancg Merrill.

Tarrietia barteri (Mast) Hochr = Hildegarda barter (Mast)
Kosterm

Tarrietia erythrosiphon(Baill.) Hochr = Hildegarda erythrosipho
(Baill.) Kosterm, comb nov. (basionym Stermlia erythrosiphonBaillon
in Bull. Soc Linn. Pars 1. 486 1885)

Tarrietia perrieri Hochr (in Candolle 3: 147 192§ = Hildegarda
perriei (Hochr) Kosterm, comb nov.
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Fig. 1. — Heritiera littoralis Ait.
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Fig. 2. — Heritiera littoralis Ait.; seedlings
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A.J. G. H. KeSTERMANS The GenusHeritiera

Fig S — Heritiera globosaKosterm; after b.b 634 (BO).
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Pig. 5. Heritiera novo-guineensigosterm; type

Fig. 4. _Heritiera percoriaces

osterm
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Fig. 8. — Heritiera elata Ridley.

Pig. 9. — Heritiera arafurensisKosterm; type
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Heritiera angustataPierre after Harmaml 285L (P).

A.J.G H. KOSTERMANS The GenusHeritiera
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Heritiera macrophyllaWall, ex Kurz; after King s.n (BO).

Pig. 10
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¥ig. 12__* Heritiera pterospermoideosterm; type:

Fig. 13 — Heritiera kiinstleri (King) Kosterm
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after How 73440 (BO)

Fig. 15 — Heritiera parvifolia Merr.

Fig. 14 — Heritiera impressinerviaKosterm




558

REINWARDTIA VoL 4

Fig. 16. - Heritiera sylvatica Vid.; afte Pa
fruit after Ahem 8

i (B%c)uh F.B. 287& (BO);

—

A.J G. H. KOSTERMANS: The GenusHeritiera
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Figh. 19 — Heritiera borneensigMerr) Kosterm

Fig. 18 — Heritiera simplieifolia (Mast) Kosterm; after Nur 105 (BO).

P
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Fig, 20 — Heritiera borneensis

gMerr. Kosterm; uppe afte S.F.N 34617 lower
a

ter S.F.N 40796

Fig. 21. — Heritiera javanica(Bl.) Kosterm; after Kostermas

— - |.‘J‘. =
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Fig. 22 — Heritiera javanica (Bl.) Kosterm; after B.N. B.F.D. 2751 (BO).

A. J. G. H. KOSTERMANS : The Genus Heritiera 565

Fig. 23 — Heritiera sumatrana(Miq.) Kosterm; after Pulau Penang Penam Bukit
- 1271 (BO). J




e SLLERY A RDTIA P4 A.J G.H. KOSTERMANS The GenusHeritiera 567

Fig. 25 — Heritiera albiflora 1Rid|ey) Kosterm; after Haviland 22& (L) ;
the broa foliole after bh. 63722 (BO).

Pig. 24 — Heritiera sumatrana(Mig.) Kosterm; after Kunstle (CAL).
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emmm— ETH |

l{“‘- By

ig. 27. — Heritiera trifoliolata (F. v. M.) Kosterm; after living- material

g

Fig. 26. — Heritiera albiflora (Ridley) Kosterm; after Flemmidh F.D. Brund 34421
(KEP); the broad leafles after bb. 372
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Ifig. 29 — a Heritiera simplieifolia (Mast) Kosterm; b. H. javanica (Bl.)
Kosterm; c. H. globosaKosterm
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Fig. 300 — a Heritiera sylvatica Vid.; b. H. borneensis(Merr.) Kosterm;
c. H. trifoHolata (F.v.M) Kosterm

A. J G. H. KOSTERMANS The Genus Heritiera

lfig-. 31 — Fruit of H. fomesBuch.-Ham (uppe left), H. globosaKosterm

573
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Fig. 33 — Heritiera longipetiolataKan.

Fig-. 32 —= Heritiera longipetiolataKaneh
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Fig. 34 — Heritieru catap-pa Kosterm — Type.
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Fig. 36. — Heritiera cordata Kosterm — Type

Fig. 37. —. H'eritiera burmensisKosterm — Type
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Fig. 38 — Heritiera kunstleri (King) Kosterm — Type

1959

A.J.G. H. KOSTERMANS The Genus Herifgjra

Fig. 39 — Heritiera papilio Bedd — After Beddome
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Fig. 40. — Heritiera aurea Kosterm — Type

VOL. 4

1959

A.J. G. H. KOSTERMANS The GenusHeritiera 583

Pig. 41 —

Heritiera javanic
kambangan pho

5 K

l) Kosterm left standiy in cut ove forest Nusa
ostermans (heigh of tree abou 40 m.).
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