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Marine Plankton Diatoms
by C. H. Ostenfeld — Copenhagen.

The following list of marine Plankton Diatoms is the result of
an examination of the same 10 samples from which Johs. Schmidt?)
has published the Peridiniales. All the samples were obtained from
the surface of the Sea in the inner part of the Gulf of Siam and
were preserved in formaline.

This is a list of the samples collected:

No. 1. *5/12 1896, Strait between Lem Ngob and Koh Chang.
2. %1 1900. Between Koh Kahdat and Koh Kut.
3. 1 1900. S. of Koh Chang.
4. 161 1900. W. of Koh Chang, N. of Koh Savan.
5. 17/1 1900. W. of Koh Chang, S. of Koh Savan.
» 6. 1'%/11900. 8. of Koh Chang.
7. *"/1 1900. North End of Koh Kut.
8. %8/t 1900. 7 miles S. of Koh Kut.
9. 31y 1900. 18 miles W. of Koh Chang.
, 10. 213 1900. 1—2 miles S. of Koh Kram.

1) Johs. Schmidt: Peridiniales, in Flora of Koh Chang, Part IV, p. 129,
Reprinted from Botanisk Tidsskrift. Vol. 24, Aug. 1901.
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The sample No. 1 is rather rich, but the main part consists of
detritus and the few present diatoms are partly dead and broken;
the samples No.2 to No.7 also contain but few Diatoms and Nos. 8
and 9 nearly none, while they are rich in 7ichodesminm and
Heliotrichum; they are of a more oceanic character than the other
samples. On the other hand the sample No.10 (gathered in March),
is very rich in Diatoms as well in quality as in quantity, and it
looks to me as if the coast-water in the Gulf of Siam in the spring
produces a rich plankton, just as in our more temperate waters.

With regard to Plankton type in Cleve’s sense, I must admit
that most of the present samples ought to be classified among
»Tropical Neritic Plankton® ), except Nos.8 and 9 which belong
to ,Desmoplankton®. —

In the list the genera are arranged about as in F. Schiitt:
Bacillariaceae in Engler & Prantl, Natirliche Pllanzenfamilien, T,
1b, 1896.

Behind the number of the sample I have indicated in brackets
the frequency of the species by the ordinary plankton-symbols of
frequency, viz.:

¢ means piredominant

+ . rather common

kg et rare

rr,  wvery rare (only a few specimens seen),

Bacillariaceae.
A. Centricae.

Coscinodisceae.

Hyalodiscus Ehbg.
1. H sp

A very delicate Hyalodiscus without any visible structure is not rare
in the samples. :

2(r) — 3@) — 4(r) — 501) — 6(r) — T(rr) — 10 (rr).

1) P.T. Cleve: The Seasonal Distribution of Atlantic Plankton Organisms.
Goteborg. 1900, p.24. [In the list abbreviated to ,Atl. Plankt. Organisms*,},



Stephanopyxis Ehbg.

2. 8. Palmeriana (Grev.) Grun., Diat. Franz Joseph Land p. 38;
A. Schmidt, Atlas d. Diat. Kunde, Pl 130, f. 1, PI. 123, f. 41 (f. javanica
Grun.); Leuduger-Fortmorel, Diatomées de la Malaisie, Ann. du Jard. bot.
de Buitenzorg, XI, 1893, p. 45; Otto Miiller, Ber. Deutsch. Botan. Gesellsch.
1901, Bd. 19, p. 196, f. 1. Creswellia Palmeriana Grev., Trans. Microsec.
Soc. 1865, p. 2, Pl 1, f.9; Cleve, Diat. f. the Sea of Java, Bih. till K.
Svenska Vet. Akad. Handl. Bd. 1, 11, 1873, p. 8.

10 (rr).

Area: Neritic species, found in the Malay Archipelago, South China Sea,
Arvafura Sea, Australia.

Sceletonema Grev.

3. 8. costatum (Grev.) Cleve, Diat. of the Sea of Java, 1873, p.7:
Leuduger-Fortmorel, 1. ¢. p. 47; Van Heurck, Synopsis Pl. 91, f. 4; de
Wildeman, Prodrome de la flore algologique des Indes Néerlandaises, 1897,
p- 130; Lemmermann, Planktonalgen, Ergebnisse einer Reise nach dem
Pacific, Abh. Nat. Verein, Bremen, XVI, 2, 1899, p. 317 and 329; Cleve,
Atl. Plankton Organisms, p. 351; A Treatise of Phytoplankton, Upsala,
1897, p. 25; PL f. the Indian Ocean and the Malay Archipelago, p. 23
K. Sv. Vet. Akad. Handl. 35, No. 5, 1901 [1902].

1(4) — 2(rr) — 6 (rr).

Area: Baltic, North Sea, Coasts of British Isles, Ireland, Shetland to
Westmannad (South of Iceland). Gulf of Bengal, Malay Archipelago, Pearl Har-

bour at Oahu (Sandwich Islands). Certainly a neritic species of the temperate
and subtropical regions of all oceans.

?

Coscinodiscus Ehbg.

4. €. bengalensis Grun., Van Heurck, Synopsis, Pl. 132, f. 9; Rattray,
Coscinodiscus, Proc. Royal Soc. Edinburgh, vol. 16, 1888—89, p. 580;
Cleve, Pl f. the Ind. Ocean and the Malay Archip., p. 20.

I refer a small form with radially arranged rows of very fine markings
to this species.

2 (rr) — 3 (rr).

Area: Gulf of Bengal, Malay Archipelago.

5. (. excentrieus Ehbg., Abh. Berl. Akad. 1839, p. 146, Mikrogeo-
logie tab. 8. f. 32, tab. 21, f. 6; Van Heurck, Synopsis, Pl 130, f. 4, 7;
Leuduger-Fortmorel, 1. c. p.44; de Wildeman, 1. ¢. p. 143; Cleve, Atl
Plankt. Organisms, p.318; PL f. the S. Atlantic and the S. Indian Ocean,
Ofv. af K. Sv. Vetensk. Férhandl. 1900, No. 8 [1901], p. 930; PL f. the
Ind. Ocean and the Malay Archip., p. 20.



222 A

2 (rr) — 6 (rr).
Area: Found in all the Oceans, mostly along the coasts.

6. C. Jamischii A. Schmidt, Atl. d. Diat. Kunde, Pl 64, f. 3, 4.
Rattray, Coscinodiscus, p. 543 and v. arafurensis p. 544 ; Grunow, Denksch.
d. Wiener Akad. d. Wissensch. 1884, p. 76; C. arafurensis var. nov. Castr.,
Challenger Report, Botany, Vol.1I, 1886, p. 153, PL. 2, f. 4; C. craspedo-
discus Castr. ibid. PL 3, f. 5; C. Janischii Cleve, Pl. f. the Indian Ocean
and the Malay Archip. p. 20.

3(rr) — 10 (rr).

Area: Gulf of Bengal, Malay Archipelago, Arafura Sea.

7. (. nobilis Grun., Journ. Roy. Microsc. Soc. 1879, p. 687, Pl 1,
f. 1; Leuduger-Fortmorel, 1. ¢. p. 45; Rattray, Coscinodiscus, p.545; Cleve,
Pl. f. the Ind. Ocean and the Malay Archip. p. 20 and p. 563 C. papuanus
Castr., Challenger Report p. 154, PL 3, f. 3.

The form observed resembles very much €. papuanus Caslracane
l.c.; it is about 250—300 2 in diameter; and 1 am following Professor
Cleve in regarding C. papuanus as a form of C. nobilis. g

3(+) — 10 (rx).

Area: Great Britain. Gulf of Guinea, Malay Archipelago, Arafura Sea.
South China Sea.

8. €. oculus iridis Ehbg., Abhandl. Berl. Akad. 1839, p. 147; C.
centralis var. nov., Castr., Challenger, Pl 2, fig. 3.

A form which agrees very well with the that figured by Castracane
l. c., was found sparingly in one of the samples.

3 (rr).
Area: Found in all Oceans.

9. (. radiatus Ehbg., Abhandl. Berl. Akad. 1839, p.148, PL 3, f. 1 a-c.

Forms, which I refer to this species, were found rather sparingly in
most of the samples.

2(r) — 3(rr) — 4(rr) — 6(rr) — 7 (rr) — 10 (rr)

Area: Found in all Oceans,

Palmeria Grev.

_ 10. P. Hardmaniana Grev., Van Heurck, Treatise on the Diatomaceae
1896, p. 538, f. 286; Cleve, Pl f. the Indian Ocean and the Malay Archip.
p- 22 and p. 56.

The interesting form of which I have given some figures, belongs
to the genus Palmeria and 1 prefer identifying it with the only known
species P. Hardmaniana, although the figure by Van Heurck is rather
different. My specimens are very delicate, 500—650 p long and 250—
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300 g broad, the valves are semi-lunate with very fine radiating points,
hyaline central space and coarser points within the margins, but the more
robust strie which Van Heurck 1. c. p. 539 mentions, are only obscure
in my form. The girdle is very unequal, narrow on the straight side and
very broad on the curved side, so that the whole frustule resembles a
piece of an orange.

Curious is a curved fissure on the valves; in most specimens which
1 have seen, this fissure was a place of refuge for a little protist, probably

Fivi . Dalineria Fig. 2. Palmeria Hardmaniana Grev.
e : 5 i vella’s fix . 200
A aniang Cravi showing the Amphorella’s fixed to the scale. (_l_)

Cells in different views (212).

an Admphorella borealis (Hensen) Dad., var. nov.; the small, more or
less numerous, organisms were fixed to the inner side of the fissure.

Chromatophores are numerous, small, dispersed on the inner side of
the frustules; the nucleus is placed close to the one valve.

Professor Cleve 1. c. seems to take this large diatom as an assym-
metrical form of Coseinodiseus nobilis, but 1 am quite convinced that this
is not the case; on the other hand I believe, that the genus Palmeria is
close to Coscinodiscus, and that Schiitt in Engler & Prantl has made a
mistake in placing his Euodia (incl. Palmeria) among the Biddulphioideae,
remote from the Discoideae. 1 should prefer placing it close to the genera
Ethmodiscus and Coscinodiscus.

3(r) — 7(rr) — 10 (rn).

Area: Malay Archipelago, China.

Actinodisceae.
Asterolampra Ehbg.

11. A, rotula Grev. in Transact. Microse. Soc. 1860, p. 111, Pl 3,
f.5; Lemmermann, 1. ¢. p.317 and 319, Pl 2, f. 35; Ostenfeld & Schmidt,
PL f. the Red Sea ete., Vid. Medd. Nath. For. Kjebenhavn, 1901, p. 152;
Schréder, Phytoplankton des Golfes von Neapel, Mitteil. a. d, Zool. Stat. zu
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Neapel, Bd. XIV, 1900, p. 22; Cleve, Atl. Plankt. Organisms, p. 283; PL
£. the Indian Ocean and the Malay Archip. p. 17; A. Grevillei var. adriatica
Grun. in Van Heurck, Synopsis, Pl 127, f. 12.

2(xr) — 10 (rr). l

Area: Tropical Western Atlantic Ocean, Mediterranean, Gulf of Aden,
Indian Ocean. Pacific Ocean near the Sandwich Islands.

Asteromphalus Ehbg.

12. A. flabellatus (Bréb.) Grev., Quart. Journ. Microsc. Soc. 1859,
p. 160, PL 7, f. 4; Van Heurck, Synopsis, Pl. 127, .5, 6 (var. tergestina) ;
Cleve, Pl f. the Ind. Ocean and the Malay Archip., p. 17; Diat. f. the
Sea of Java, 1873, p. 5; Leuduger-Fortmorel, 1. ¢. p. 43.

7 (vr).

Area: Mediterranean; Malay Archipelago, South China and Japan Seas; in
Ginano from Peru and California.

Solenieae.

Corethron Castr.

13. €. criophilum Castr., Challenger Report, p. 85, P1. 21, f. 12, 14,
15; Cleve, Pl f. the S. Atl. and the S.Ind. Ocean, p. 929; Pl f. the Ind.
Ocean and the Malay Archip., p. 20; Ostenfeld & Schmidt, Pl f. the Red
Sea, efc., p. 156; C. hystriz Hensen, V. Bericht der Kommiss. in Kiel
1883, PL 5, f. 49; Cleve, Fish. Board for Scotland, 1896, p. 298, f. 15;
Atl. Plankt. Organisms, p. 315; Lemmermann, 1. ¢. p. 318.

10 (rr).

Area: Eastern part of Atlantic Ocean from Iceland southwards, Red Sea

and Gulf of Aden, Antarctic Ocean (S. Atlantic and S. Indian Ocean) 32° S.—45° S.
and 6° W.—91° E.. Pacific Ocean at Vancouver Island.

14. €. pennatum (Grun.) Ostf. ms.; Aetiniscus pennatus Grun. in
Van Heurck, Synopsis, Pl. 82 bis, f. 11, 12 Corethron hispidum Castracane,
Challenger Report, p.86, PL 21, f. 3,5; Lemmermann, l. c. p. 380, RI:3"
f.37, 43—46; Cleve, Pl f. the Ind. Ocean and the Malay Archip., p. 20;
PL f. the S. Atl. and the S. Indian Ocean, p.930; ?C. Murrayanum Caslr.
l.c. p. 86, PL 21, f. 4.

I should think that the fragment figured in Van Heurck’s Synopsis
as Actiniscus pennatus, is the same form as known as Corethron hispi-
dum Castr. (incl. C. Murrayanum which only differs from the typical C.
Tispidum in the smooth valves), and consequenlly the name pennatus has
the priority.

6 (rr).

Area: Antarctic Ocean (S. Atlantic and S. Indian Ocean), Pacific Ocean
at Vancouver Island.



Lauderia Cleve.

15. L. annulata Cleve, Diat. f. the Sea of Java 1873, p. 8, PL I, f.7;
Peragallo, Monogr. du Genre Rhizosolenia (Le Diatomiste Vol. 1, 1892).
p. 105, PL. 1, fig. 11; Castr., Challenger p. 89, Pl VIII, f. 7; Ostenfeld &
Schmidt, Pl. from the Red Sea, ete. p. 158; Leuduger-Fortmorel, 1. c.
p. 47; Gran, Nyt Magaz. Naturv. Krisliania, 1900, p. 109, PLIX, f. 1—4;
Cleve, Pl f. the Indian Ocean and the Malay Archip. p. 21; non Cleve,
Phytoplankton PL II, fig. 13—15.

1(0r) — 3(+) — 4(r) — 6{r) — 10(1).

Areaq: Red Sea, Gulf of Bengal, Malay Archipelago, Antarctic Ocean.

Detonula (Schiitt) Gran.

16. D. delicatula (Perag.) Gran, Nyt Magaz. Naturv. 1900, p. 112;
Lauderia delicatula Perag., Monogr. Rhiz. p. 105, PL 1, f. 13; Cleve,
Phytoplankton, p. 24, Pl 2, f. 21; Schrioder, Neapel p. 23, PL. 1, f.9a,b;
Ostenfeld & Schmidt, Pl. f. the Red Sea, etc. p. 157.

A species of Detonula which 1 refer with some hesitation to D.
delicatula, has heen found in some of the samples.

1(rr) — 6(rr) — 10 (rr).

Area: Tropical Atlantic Ocean, Mediterranean, Red Sea(?).

17. D. Moseleyana (Castr.) Gran, Nyt Magaz. Naturv. 1900, p. 113;
Ostenfeld & Schmidt, Plankt. from the Red Sea, elc. p. 157; Lauderia?
Moseleyana Castr., Challenger Report, p. 90, Pl 24, f. 9; Monogr. Rhiz.,
p: 105, Pl 4, £ 10.

2(rr) — 3(rr).

Area: Red Sea, Arafura Sea.

Leptocylindrus Cleve.

18. L. danicus Cleve, Kanonbaaden ,Hauch®s Togter, Kjebenhavn,
p- b4 (1879); Bih. t. Sv. Vet. Akad. Handl. XX, 3, No. 2, p. 15, Pl 2,
f. 4, 5; Schrider, Neapel, p. 25; Cleve, Pl. f. the Red Sea, p. 1033; Pl
f. the Indian Ocean and the Malay Archip. p. 21; Atl. Plankt. Organisms
p- 332.

6(r) — 10 (rr).

Avca: Eastern temperate Atlantic Ocean from Ferdes and Norway south-
wards to Spain, Mediterranean, Red Sea, Malay Archipelago.

Dactyliosolen Castr.

19. D, antarcticus Castr., Challenger Report p. 75, PL. 9, f. 7; Pera-
gallo, Monogr. Rhiz. p. 104, Pl 1, fig. 7; Cleve, Atl. Plankt. Organisms

15
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p.323; PL f. the S. Atlantic and the S. Indian Ocean p. 932; Pl {. the
Indian Ocean and the Malay Archip. p. 21.

2(r) — 6(r).

Area: Eastern and Northern Atlantic Ocean, Antaretic Ocean, South Indian
Ocean at 42°—45° S, and 3° W, to 48° E.

20. D. mediterraneus Perag., Monogr. Rhiz. p. 104, PL 1, f. 8, 9;
Schréder, Neapel p. 24; Cleve, Pl f. the S. Atl. and S. Ind. Ocean p. 932;
Pl f. the Red Sea, Ofv. af K. Sv. Velensk. Akad. Férhandl. 1900, No. 9
[1901], p. 1033; Atl. Plankt. Organisms p. 324; PIL f. the Indian Ocean
and the Malay Archip. p. 21; Ostenfeld, Vid. Medd. Nath. For. Kjebenhavn,
1898, p. 428; Ostenfeld & Schmidt, Pl f. the Red Sea, ete. p. 157.

2(+) — 4(r) — 50r1) — 6(+) — 7(r) — 10(rr).

Area: Temperate North Atlantic Ocean, Tropical Atlantic at Puerto Ca-
bello, Southern Atlantic and Indian Ocean at 42°—44° S. and 3° W.—48° E,,
Mediterranean, Red Sea, Gulf of Aden, Gulf of Bengal, Malay Archipelago.

Lauderiopsis Ostf.

21. L. costata Ostf. in Ostenfeld & Schmidt, Pl f. the Red Sea, elc.,
p. 158, f. 10.

This genus forms a connecting link between Lauderia, Dactyliosolen
and Guinardia. -

2(r) — 6(+)
Area: Red Sea.

Guinardia Perag.

22. 6. flaceida (Castr.) Perag., Monogr. Rhiz. p. 107, PL. 1, f. 3—5;
de Wildeman, 1. c. p. 122; Schrider, Neapel, p. 24; Ostenfeld & Schmidt,
PL f. the Red Sea etc., p. 158; Cleve, Atlant. Plankt. Organisms p. 328;
PL. f. the Indian Ocean and the Malay Archip. p.21; Rhizosolenia? flac-
cida Castr. Challenger p. 74, Pl. 29, f. 4.

3(r) — 6(rr) — 10(rn).

Area: Temperate Atlantic Ocean from Norway southwards to 16° N., Me-
diterranean, Red Sea, Arafura Sea, Malay Archipelago.

Rhizosolenia (Ehbg.) Btw.

. 23. R, alata Btw., Micr. Journ. 1858, p. 96, PL 5, f. 7; Cleve, Diat.
f. the Sea of Java, 1873, p. 11; Leuduger-Fortmorel, 1. c. p. 36; de Wil-
deman, L c. p. 123; Grunow, Novara Exp. p. 28; Peragallo, Monogr. Rhiz.
p. 115, PL 5, f. 11: Schréder, Neapel p. 26; Ostenfeld & Schmidt, Red
Sea'p. 159; Cleve, Phytoplankton p. 24; Atlant. Plankt. Organisms p. 837;
Red Sea p.1034; Pl f. the Atlant. and Indian Ocean p. 934; Pl f. the
Ind. Ocean and the Malay Archip. p. 22.



2 (rr) — 10 (rr).

Area: Atlantic Ocean from N. of Iceland to 41° S., Mediterranean, Red
Sea, Indian Ocean to 33°S., Malay Archipelago, Pacific Ocean southwards to S.
of New Zealand.

R. alata Btw. var. gracillima (Cl.) Van Heurck, Synopsis, PL. 79, f. 8,
10; Peragallo, Monogr. Rhiz. p. 115, PL 5, fig. 12; Ostenfeld & Schmidt,
Pl f. the Red Sea, etc. p. 160; Cleve, Pl f. the
Red Sea p. 1034; Atl. Plankt. Organisms, p. 342;
Pl. f. the Indian' Sea and the Malay Archipelago
p. 23 R. gracillima Cleve, New Diatoms, K. Sv.
Vet. Akad. Handl. Bd. 18, 5, 1881, p. 26, PL VI,
f. 78; Phytoplankton p.24; Schroder, Neapel,

p. 26.
2(rr) — 4(rr) — 10 (v).
Area: Most parts of the Atlantic Ocean, Medi- Fig. 3.

terranean, Red Sea, Gulf of Aden, Malay Archipelago.  Rpizosolenia alata Blw.

\ ; ~ ; . var. indica (Perag.) Ostf.
R. alata Btw. var. indica (Perag.) Ostf. in Two cells with different

Ostenfeld & Schmidt, PL f. the Red Sea, ete. . 1605 girections of the ealyptra.
R. indica Peragallo, Monogr. Rhiz. p. 116, PL 5, 3.

f.16; R. alata v. corpulenta Cleve, Phytoplankton
p. 24, PL2, f.11; Atl. Plankt. Organisms p.340;
R. corpulenta Cleve, Pl. of the Ind. Ocean and
Malay Archip. p. 22; R. quadrijuncta Peragallo,
Monogr. Rhiz. p. 116, PL 5, f. 17.

Certainly the R.indica and R. quadiijuncta
of Peragallo belong to the same species and this
is further identical with the var. corpulenta of
CGleve. I have given two sketchs of the calyptre,
showing different directions of the upper part.

Ter) — 201) — 3(r) — 10(4).

Area: Tropical and Subtropical Atlantic, Red

Sea, Gulf of Aden, Indian Ocean, Malay Archipelago,
Yeddo Bay.

24. R, amputata Ostf., n. sp. (sect. Squa-
mosae Perag.).

Frustules large, 80—100 g broad; val-
ves (calyptre) long-conic; squams 5 in cir-
cumference; spine transversely cut off, with
an excavation at the apex and a cavity in
the {{)wer part. Chromatophores numerous,
small.

Fig. 4.
Rhizosolenia amputata Ostf.
a a whole cell (5%), b part

: of a cell (*3%), ¢ the apex
Allied to R. arafurensis Castr. (Challenger showing the form of the
- Report, p. 74, Pl 30, f. 12; Peragallo, Monogr. spine (*32).

15*
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Rhiz. p. 111, Pl 3, f. 6), from which it differs mainly in the form of
the spine.

10 ().

25. R. ealear avis Schultze in Miill. Arch. 1858, p. 339, P1. 13, f. 5—10;
Peragallo, Monogr. Rhiz. p. 113, PL 4, f. 9, 10; Cleve, Diat. f. the Sea of
Java, p. 11; Atl. Plankt. Organismus, p. 339; PL f. the Ind. Occan and
the Malay Archip. p. 22; Schrider, Neapel, p. 26.

The type has been found in a few specimens, which are quite like
the specimens from the North Sea, but commonly it is remplaced by the
variety, var. cochlea, mentioned below.

1(rr) — 10 (rr).

 Area: Along the Atlantic coasts of Europe, Africa and America; Mediter-
ranean, Malay Archipelago.

R. ealear avis Schultze, var. cochlea (Brun)
Ostf. ms.; R. cochlea Brun, Diat. foss. et pelag.
1891, p. 43, P1.19, f. 9; Peragallo, Monogr. Rhiz.
p- 113, PL 4, f. 11; Cleve, PL f. the Ind. Ocean
and the Malay Archip. p. 22 and p.56, P18, . 12;
Leuduger-Fortmorel, 1. c¢. p. 36; de Wildeman,
LiCapal23,

Cleve has figured a fragment of a frustule
showing numerous, small chromatophores grouped
in oblique or spirally twisted bands, but the
rather numerous specimens which I have seen,
had the small chromatophores in more or less

distinct longitudinal bands. I consider it a variety
of R. ealcar avis, corresponding to the var. indica

of R. alata.
Fig. 5. Rhizosolenia calcar - o L T
avis Schultze var. cochlea 2(rr) — 3(m) — 6(r) — 10(4).
(Brun) Ostf. (02). Area: Indian Ocean, Malay Archipelago.

Fig. 6. Rhizosolenia Clevei Ostf. (439



" - 999

26. R. Clevei Ostf., n. sp. (sect. Squamosae Perag.).

Frustules large, 175—200 p broad; squams 5 in circumference;
spine as in R, styliformis; lines of the connection-surface with two
thickened parts for the basal part of the spine; chromatophores
numerous, small.

This interesting species is allied to R. Debyana Perag. It is the only
species besides R. styliformis Btw., which includes the peculiar Richelia
intracellularis Schmidt (in Ostenfeld & Schmidt, Pl f. the Red Sea,
p. 146, f. 2). _

2(rr) — 5(w) — 7(-+) — 10{er).

27. R. eylindrus Cleve, Phytoplankton

L]
p- 24, PL 2, f. 12; Atl. Plankt. Organisms A
p. 341; Schrider, Neapel p. 26; Ostenfeld & yol
Schmidt, Pl f. the Red Sea, ecte. p. 160. T—. —
\..1:__\ | —
I have figured two frustules of a form | %] ~——
which 1 regard as R. eylindrus Cl., although i |
the annulations are not quite like those ] e
figured by Cleve. The chromatophores are Z: e ot
small. 3 ><i
10 1), (|
Area: Tropical Atlantic Ocean, especially ’
in its Western parts, Gulf of Naples, Gulf of Fig. 7. Rhizosolenia cy-
Aden. lindrus Cl. (',—5").

28. R. formosa Perag., Diat. de Villefranche p. 91, PL 6, f. 43,
Monogr. Rhiz. p. 110, PL 2, f. 2; Cleve, Pl. f. the Indian Ocean and the
Malay Avchip. p. 23; Schrider, Neapel p. 25.

3 (rr).

Avea: Mediterranean, Malay Archipelago.

29. R. hyalina Ostf. in Ostenfeld & Schmidt, Pl f. the Red Sea,
p. 160, f. 11; R. pellucida Cleve, PL. f. the Indian Ocean and the Malay
Avchipelago p. 23 and p. 56, PL 8, f. 4.

2(r) — 3(rr) — 10(+).

Area: Red Sea, Gulf of Aden, Malay Archipelago.

30. R. imbricata Btw., Microsc. Journ. 1858, Vol. VE, p. 95, PL 5,
f.6; Cleve, Diat. f. the Sea of Java p. 11; Van Heurck, Synopsis Pl 79,
f. 5, 6; Peragallo, Monogr. Rhiz. p.113, PL 5, f. 2, 3; Schrader, Neapel
p. 26; Ostenfeld & Schmidt, Pl f. the Red Sea etc. p.161; Cleve, Pl f,
the Indian Ocean and the Malay Archip. p. 23; R. striata Grev., Diat.
South Pacif. III, p. 334, Pl 3, f. 4; Peragallo, 1. c. p. 114, PL 5, f. 1:
Leuduger-Fortmorel 1. ¢. p. 36.
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1(r) — 2@) — 3(+) — 40r) — 6(r) — 7(r) — 10(+).
Area: Tropical Atlantic, Mediterranean, Red Sea, Gulf of Aden, Malay
Archipelago, South-Indian and Pacific Oceans.

31. R, robusta. Norman, Pritch. Infus. 1861, p. 866, Pl 8, f. 42;
Leuduger-Fortmorel, 1. ¢. p. 36; Cleve, Diat. f. the Sea of Java, 1873, p. 11;
Castracane, Challenger Rep., Pl 24, f.5; Peragallo, Monogr. Rhiz., p. 109,
PL 11, f.1, 1a, PL IIl, .1, 2; Cleve, Phytoplankton, p. 25; Atl. Plankt.
Organisms, p.345: PL f. the Red Sea p.1034; Pl f. the Indian Ocean
and Malay Archip. p. 23; Schroder, Neapel p. 25; Ostenfeld & Schmidt,
Pl f. the Red Sea, ete. p. 161.

1ar) — 2(r) — 30r) — 6(r) — 8(rr) — 10 (vr).

Area: Tropical Atlantic Ocean, Medilerranean, Red Sea, Indian Ocean,
Malay Archipelago, Pacific Ocean.

32. R. setigera Btw., Microsc. Journ. 1858, p. 95, PL 5, f. 7; Van
Heurck, Synops. Pl 78, f. 6—8; Peragallo, Monogr. Rhiz. Pl 4, f. 15, 16,
non f. 12—14; Hensen, Fiinfter Ber. Komm. Deutsch. Meere in Kiel, 1887,
PL. V, f. 38a, b, ¢; Cleve, Fish. Board for Scotland 1896, p. 301, f. 12;
Grunow, Novara Exp. p. 28; Cleve, Diat. f. the Sea of Java p. I11; Atl
Plankt. Organisms p. 347; PL f. the Ind. Ocean and the Malay Archip.
p. 23; Ostenfeld & Schmidt, Red Sea, p. 171; Lemmermann, 1. c. p.317;
Leuduger-Fortmorel, 1. ¢. p. 36; de Wildeman 1. c. p. 123; R. japonica
Castr., Challenger p. 72, Pl 23, f. 7.

The specimens are rather thin and delicate, about 8—10 /. broad.

1(r) — 2(rr) — 6(r) — 7T(1) — 10(+).

Area: Atlantic Coasts of Europe and North of S. America. Mediterranean,
Red Sea, Indian Ocean, Malay Archipelago, Japan Sea, Pacific Ocean. — Nerilic
species.

33. R, Shrubsolii Cleve, New Diatoms, 1831, p. 26; Van Heurck,
Synopsis, PL. 79, f. 11—13; Peragallo, Monogr. Rhiz. p. 114, PL 5, [. 8,9;
Cleve, Phytoplankton p.25; Atl. Plankt. Organisms p. 347; PL f. the Red
Sea, p. 1034; PL f. the Ind. Ocean and Malay Archip. p. 23; Schrader,
Neapel p. 26; Ostenfeld & Schmidt, Pl f. the Red Sea, ete. p. 161;
?R. atlantica Peragallo, Monogr. Rhiz. p. 114, PL 5, f. 4—5.

Q(rr) — 6 (rr) — 10 (rr).

Area: Atlantic Ocean in the Eastern part from the Frerdes southwards,

Mediterranean, Red Sea, Gulf of Aden, Indian Ocean, Malay Achipelago, Yeddo
Bay.

34. R, Stolterfothii Perag., Diat. de Villefranche, p. 90, PL 6, f. 44;
Monogr. Rhiz. p. 108, PL 1, f. 17, 18; Cleve, Phytoplankton p. 25; Atl.
Plankt. Organisms p. 348; Ostenfeld & Schmidt, Pl f. the Red Sea, etc.
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p. 1615 Cleve, Pl f. the Ind. Ocean and the Malay Archip. p. 23; Schrader,
Neapel p. 25; Lemmermann, 1. c. p. 315.

2(r) — 3(r) — 6(r) — 7(r) — 10(-+).

Area: Northern Atlantic Ocean, especially in the North Sea and the English

Channel, Mediterranean, Red Sea, Gulf of Aden, Malay Archipelago, China Sea,
Yeddo Bay, Cook Strasse (S. of New Zealand). — Neritic species.

35. R. styliformis Btw., Micr. Journ. 1858, p. 96, PL 5, f. 5a,b,c,d;
Van Heurck, Synopsis Pl 78, f. 1—5, PL 79, . 1,2,4; Peragallo, Monogr.
Rhiz. p. 111, Pl 4, f. 1—5; Grunow, Novara Exp. 1870, p.28; Cleve,
Diat. f. the Sea of Java p.11; Atl. Plankt. Organisms p.349; Pl f. the
S. Atl. Ocean and the S. Ind. Ocean p. 935; PL f. the Red Sea p. 1034;
Pl f. the Ind. Ocean and the Malay Archip.; Leuduger-Fortmorel, 1. c.
p- 36; Lemmermann, l.c. p.315 and p. 317; Schrider, Neapel p. 26.

The type (about 25 . broad) is rather common in some samples,

but usually it is replaced by var. latissima, corresponding to the var.
indica of R. alata, and var. cochlea of R. calcar avis.

10 ().

Avea: Most parts of the Atlantic Ocean, Mediterranean, Red Sea, Indian
Ocean, Malay Archipelago, Pacific Ocean, Antarctic Ocean.

R. styliformis Btw., var. latissima Btw., Microsc. Journ. PL 5, f. 5 ¢;
R. styliformis var. polydactyla (Castr.) Perag., Monogr. Rhiz. p. 111, PL 4,
f. 7; R. polydactyla Castr., Challenger Report
p. 71, Pl 24, {. 2; Rh. styliformis var. lata
Lemmermann, L. c. p. 315 and 351.

Differs only from the main species in
the size (about 60—70 g broad).

1(er) — 4(rr) — 10(+).

Avea: Antarctic Ocean, Malay Archipelago,
French Pass at New Zealand.

36. R, Temperei Perag., Diat. Ville-
franche p. 91, PL 5, f. 40, Monogr. Rhiz.
p-110, P.2, 1. 3; Cleve, PL f. the Ind. Ocean
and the Malay Archip. p. 22. =

var. acnminata Perag., Monogr. Rhiz. p. 1,

Pl 3, f. 4; Schroder, Neapel p.25, Pl. 1, f. 6

(f. inaequalis); Cleve, Atl. Plankt. Organisms b e
p.*336; Limmerm. 1. c. p. 317; R. robusta Fig. 8. Rhizosolenia Temperei
v. recte (nom. nud.) Ostenfeld, Vid. Medd. Perag. var. acuminata Parag.

Nath. For. Kisbenhavn. 1898 497 a a whole cell (). b part of
ath. For. Kjobenhavn, 1895, p. 427. a cell (}3%). ¢ the apex, sho-
Only the var. acuminata Perag. has been wing the form of the spine

found and I should think it to be a distinct ).
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species, but 1 have never seen the true R. Temperei. 1 have figured a
frustule and a part of it, showing the form of the spine.

3(rr) — 10(r).

Area: Of the main species: Mediterranean, Malay Archipelago; of the var.
acuminata: Tropical Atlantic Ocean, Mediterranean, Pacific Ocean at Sandwichs
Islands.

Chaetocereae.

Bacteriastrum Shadb.

37. B. hyalinum Lauder, Trans. Micr, Soc.
1864, p. 8, PL. 3, f. 7a,b; Cleve, Atl. Plankt.
Organisms p. 286; Pl f. the Ind. Ocean and
the Malay Archip. p. 18 and p. 54; B. spirillum
ex parte and DB. varians var. princeps Castr.,
Challenger pp.83,84, PL 14, {.2, P1.29, f.1, 3.

This interesting species which Lauder has
* described and figured in 1863, has been forgotten

for long time; Cleve has now pointed out that

it is a distinct species and I am of the same opi-

\ nion. I think it must be the same species which
Castracane in his report on Challenger-Dia-

Fie.9. Bacteriasts toms has figured an.d named B. varians var.
18- 9. - paclenastrum 4,000 and also his figure Pl 29, f.1 of B.

hyalinum Laud. Part of a spirillum belongs hereto. The fig. 9 illustrate
chain with terminal cell; this species.

beneath a terminal cell in e ‘
side view, showing the 1(rm) —3(@) — 6(+) — 10(+).
terminal awns (‘—"ﬂ) Avrea: Malay Archipelago, South China Sea.

38.  B. varians Lauder, Trans. Micr. Soc. 1864, p. 8, PL 3, f. 1—6;
Cleve, Diat. f. the Sea of Java 1873, p.8; Grunow, Novara Exp., 1870,
p- 28; Leuduger-Fortmorel, 1. c. p. 36; Cleve, PL f. the Ind. Ocean and the
Malay Archip. p. 18; Schrdder, Neapel p. 26; Van Heurck, Synopsis, Pl. 80,
f.3—5; B.varians et var., B. brevispinum et var., B. spirillum ex parte,
B. Wallichii, var. hispida Castr., Challenger p. 82—84, Pl 15, I. 6, 8,
PL 19, £.2, PL. 23, f.1,3; Actiniscus varians Van Heurck, Synops. Pl. 82
bis, f.10; B. symmetricum Leuduger-Fortmorel, 1. c. p.36, PL 7, f. 1.

I regard all the species described by Castracane and Leudugel-
Fortmorel as belonging to the very variable B. varians.

1(+) — 2(r) = 3(r) — 4(r) —B(r) — 6(4+) — 7 (rr) — 10 (c).

Area: Mediterranean, Red Sea, Gulf of Aden, Indian Sea, Malay Archipelago,
South China Sea. A nearly allied form (var. borealis Ostenfeld, Nyt Magazin,
Kristiania, 1901, p.293, f.5) is common along the Coasts of Western Europe.
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Chaetoceras Ehbg.

39. (. anglicum (Grun.) Ostf. ms.; C. (furcellatus Bail. var.) angli-
cus Grun. in Van Heurck, Syn., Pl 82, f. 3; C. didymus v. longicruris
Cleve, Phytoplankton p.21, PL1, f.11, non f.17; Schrider, Neapel p. 27;
Cleve, Atl. Plankt. Organisms p. 301; PL f. the Red Sea, p. 1033; PL f.
the Indian Ocean and the Malay Archip. p.19; C. longicrure Ostenfeld
& Schmidt, PL f. the Red Sea p. 154.

There is no doubt that the figure in Van Heurck, Synopsis Pl. 82,
f. 3 represents the species which has been named longicruris by Cleve,
and consequently the older name anglicus must have the priority.

20r) — 6(rr) — 7(r) — 10 ().

Avea: Subtropical Atlantic Ocean, Mediterranean, Red Sea and Gulf of
Aden, Gulf of Bengal, Malay Archipelago.

40. €. Aurivillii Cleve, Pl f. the Ind. Ocean and the Malay Archip.
p. 18 and p. 54, P.8, f. 10.

10 (rr).

Area: Tropical Atla{xtic Ocean (7° N, 53°W.), Malay Archipelago.

41. €. breve Schiitt, Ber. d. Deutsch-Botan. Gesellsch., 1895, p. 38,
f. 4 a,b; Gran, Nyt Magazin Naturv., Kristiania 1900, p- 121; Ostenfeld,
ibidem 1901, p. 295, f. 6; Cleve, PL f. the Indian Ocean and the
Malay Archip. p. 18; C. didymus
var. Liemalis Cleve, Phytoplankton
p. 21, PL I, . 18; C. hiemalis
Cleve, K. Sv. Vet. Akad. Handl.
32, No. 8, 1900, p.25, f. 9; Atl.
Plankt. Organisms p. 304.
Professor Cleve to whom 1
sent my figure (fig. 10) thinks that
the form belongs to the C. breve
Schiitt, and I can agree with him.
It resembles striking small forms
of C. Lorenzianum but is easily
recognisable by the single chro-
matophore and the smooth awns.
2(rr) — 6 (1) — 7(rr) — 1011). /
Area: Along the coasts of
Europe from Westmannao at Island

southwards to the English Ghannel ; Fig. 10. Chaetoceras breve Schiitt (202).
Malay Archipelago. g 5

; 42. C. calvum Cleve, PL f. the Ind. Ocean and the Malay Archip.
p. 18 and p. 54, PL. 8, f. 11.
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With some hesitation I refer a form which 1 have seen in some of
the samples to the new described C. calvum Cl. or to C. tortissimum Gran
(Nyt Magaz. Naturv. Kristiania 1900, p. 122, PL 9, f. 25), those two spe-
cies only differing in the number of chromatophores.

3(rr) — 6(rr) — 10(rr).
Area: [of C. calvim] Malay Archipelago, [of C. tortissimum] coasts of the
Northern part of Norway.

43. C. clavigera Ostf., n. sp.

Cells solitary or two together, 8—10 ;. broad, mostly broader
than long, awns of the one valve shorter and more clavate than
those of the other valve; the thickened distal part of the awns with
twisted striations and short spines. Valves elliptic. Chromatophore
single, in front.

Fig. 11.  Chactoceras clavigera Ostf. (*3°).

This very characteristic species seems most allied to C. simplex Ostf.
from the Caspian Sea.

6 (+).

44. C. coarctatum Lauder, Trans. Micr. Soc. 1864, p. 79, P. 8, f. 8;
Cleve, Diat. f. the Sea of Java 1873, p-9. PL I, f. 10 a, b, ¢; Leuduger-
Fortmorel, 1. ¢. p. 37; Cleve, P {. the Red Sea p.1032; Ostenfeld & Schmidt,
PL f. the Red Sea, etc. p. 153; Cleve, Pl f. the Indian Ocean and the
Malay Avchip. p. 18 and p. 54; C. boreale, v. rudis Cleve, Phytoplankton
p- 20, PL I, f.5; C. rudis Cleve, Atl. Plankt. Organisms p. 308.

Chromatophores numerous, small. As Cleve (PL f. Ind. Ocean p. 54)
has stated, the chains are often set with vorticells.

2(r) — 8(r) — &(1) — 6(r) — 7 () — S (rr) — 10 (x).

Area: Tropical Atlantic Ocean, Mediterranean, Red Sea, Indian Ocean,
Malay Archipelago, Hongkong.

45. €. compressum Lauder, Trans. Micr. Soc. 1864, p. 78, Pl 8§,
f. 6; Cleve, Diat. f. the Sea of Java 1873, p. 8; Leuduger-Fortmorel,
L. c. p. 37; de Wildeman, 1. e. p.133; Ostenfeld & Schmidt, Pl f. the
Red Sea, cte. p. 153; Cleve, Pl f. the Indian Ocean and the Malay
Archip. p. 18 and p. 55; C. Kelleri Brun, Espéc. nouvell., Le Diatomiste
11, Pl. XV, f. 91, 92.:
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I regard the C. Kelleri Brun which
was found in oysters from Japan as
identical with the C. compressum Lauder,
and 1 have given a figure of the coarse,
tvisted awns of C. compressum in order
to show this identity.

T(r) — 2(r) — 3(er) — 6(rr) — 10(c).

Area: Red Sea, Malay Archipelago,

s . Fig. 12,
Hongkong. — Neritic species. 2y
2 g |

Chaetoceras compressum Laud.
Cell with twisted coarse awns,
46. € didymum Ehbg. (1845); in side view (*3°),
Cleve, Bih. t. Sv. Vet. Akad. Handl.
Bd. 20, 1, No. 2, 1894, p. 13, PL 1, f. 3, 4; Gran, Norske Nordhavs
Expedition, Protophyta p. 16, PL 1, f. 8—10 and PL III, f. 37, 38; Cleve,
Atl. Plankt. Organisms p. 301; Schréder, Neapel p. 27; C. protuberans
Castr., Challenger p. 76, PL. 8, f. 2, non Lauder.

10 (v).

Area: Along the Atlantic Coasts of Europe, Mediterranean, Japan Sea,
Puget's Sound.

47. €. distans Cleve, Diat. f. the
Sea of Java 1873, p. 9, PLIL f. 11 a,b;
Leuduger-Fortmorel 1. ¢. p.37; de Wil-
deman, 1. c. p.133; Ostenfeld & Schmidt,
PL [. the Red Sea, ete. p. 154; Cleve,
Pl f. the Indian Ocean and the Malay
Archip. 1902, p. 18 and p. 55; non
Van Heurck, l.c. PL.82, f. 4; nec Cleve,
Planktonundersékningar, Bih. t. K. Sv.
Vel. Akad. Handl. B. 20, 111, No. 2, 1894,
PAASSPY ST XS0

The chromatophore is solitary, the
hoop rather narrow (se fig. 13).

1(H) —2(r) —4 (1) —5(r) — 6 (rr)
— 7(r) — 10(4).

Avrea: Malay Archipelago, Red Sea.

Fig. 13.  Chaetoceras distans Cl.
Chain with chromatophores.

48. €. diversum Cleve, Diat. f. the Sea of Java 1873, D0 RIS
f. #2; Leuduger-Fortmorel, 1. c. p.37; Van Heurck, I c. Pl 81, f.4; de
Wildeman, L e. p.133; Cleve, Atl. Plankt. Organisms, p.302; Plankt. f.
the Ind. Ocean and the Malay Archipelago p. 18; Plankt. f. the Red Sea
p. 1545 C. diversum v. tenuis Cleve, Phytoplankton p.21, PLII, f. 2; C.
diversum v. mediterranea Schrider, Phytopl. d. Golfes v. Neapel, Mitteil.
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d. Zool. Stat. zu Neapel Bd. 14, 1900, p. 27, PL I, f. 1; ?C. rude Leu-
duger-Fortmorel, 1. ¢. p. 37, PL VI, f. 1. :
The chromatophore is solitary and in front.
Rather common: 1(¢) — 2(¢) — 3() — &(xr) — 5(r) — 6(+) — 7(v)
10 (+).
: 3\rea: Tropical neritic form, noted from Atlantic Ocean, Mediterranean,
Red Sea, Indian Ocean, Malay Archipelago.

49. C. javanicum Cleve, Diat. f. the Sea of Java 1873, p. 10, PL 2,
f. 13; PL f. the Indian Ocean and the Malay Archip. p. 19 and p.55;
Leuduger-Fortmorel 1. ¢. p. 37.

Fig. 14. Chaetoceras javanicum Cl. Chain in frontl view, cell in side view (—'%9),

This species is, as Cleve has lately
stated, nearly akin to C. Sehiitii Cl., if not
identical ; I have found some spores belonging
to this species and they are about as the
spores of C. Schiittii, both valves being spini-
ferous. It has one chromatophore in front; the
terminal awns are diverging at an acute angle
and thickened; the other awns are thin and
turn off towards the ends of the chains; seen

Fig. 15.
Chaetoceras javanicum Cl. g e
Chain with ‘endospore in  from the valves they have a characteristic

front view (1), curvature as shown in the figure.
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1(r) — 6(rr) — 10(-+).
Area: Malay Archipelago.

50. € laeve Leud.-Fortm., 1. ¢. p. 38, PL6, f. 2.

Leuduger-Fortmorel has
(in his treatise on the diatoms of
the Malay Archipelago) described
and figured two species of Chae-
toceras, viz. C. rude and C. laeve.
The first of those is only a form
of C. diversum Cleve, but the latter
is a distinct species of which I
here give a figure; it is related
to C. diversum, but the thickened
intercalary awns are smooth and
of a characteristic curvature, first
being nearly parallel and then
abruptly turning off at a right angle.
Chromatophore a single plate in
front. Breadth of the cells 9—16 4.

1(+) — 6(rr) — 10 ().
Area: Sea of Java.

51. (. Lorenziamum Grun.,
Verhandl. d. k. k. zool.-botan. Ge-
sellsch., Wien 1863, p. 157, Pl. 14,
f. 13; Cleve, Diat. f. the Sea of
Java, 1873, p.9; Leuduger-Fort-
morel, 1. e. p.37; de Wildeman,
L. e. p. 134; Van Heurck, Synopsis
PL 82, f. 2; Cleve, Phytoplankton,
p. 21, PL 1, f.13—15; Schrader,
L. c. p.29; Cleve, PL f. the Red

Fig. 16. Chaetoceras laeve Leud.-Fortm.

)

Sea p. 1033; Ostenfeld & Schmidt, Pl f. the Red Sea, etc. p. 154; Cleve,
PL. f. the Ind. Ocean and the Malay Archip. p.19; Atl. Plankt. Organisms
p.306; C. cellulosum Lauder, Trans. Micr. Soe. 1864, p. 78, PL 8, f.19;
C. distans, forma setis evidentius punctatis Van Heurck, Syn. P. 82, f. 4.
Rather common: 1(+4+) — 2(rr) — 3 (rr) — 6(rr) — 10 (c).
Area: Atlantic from North Sea southwards, Mediterranean, Red Sea, Gulf
of Aden, Indian Ocean, Malay Archipelago, Hongkong.

» 52. (. paradoxum Cleve, Diat. f. the Sea of Java 1873, p. 10, Pl. 3,
f.16; PL f. the Ind. Ocean and the Malay Archip. p. 19 and p. 55; Leu-

duger-Fortmorel 1. e. p. 37.
2 (rr) — 10 (rr).
Area: Malay Archipelago.
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53. €. peruvianum Btw., Microsc. Journ. 1856, p. 107, PL 7, f. 16
—18; Cleve, Fish. Board for Scotland, 1896, p. 299, f. 7; Leuduger-Fort-
morel, 1. c. p.37; Cleve, PL f. the Indian Ocean and the Malay Archip.
p-19; PL f the S. Atlantic and the S. Indian Ocean, p. 929; Pl f. the
Red Sea p. 1033; Lemmermann I c. p. 317.

This species is very variable; several new species have been described
upon forms of it, but it seems incorrect to me to give them specific
range. 1 should think they are to be arranged in three groups after their
coarseness and size, Viz.:

f. 1, wolans (Schiitt), Rather slender, awns rather thin: (. volans
Schiitt, Ber. d. Deutsch. Botan. Gesellsch. 1895, f. 20. (. ciurrens Cleve,
Fish. Board for Scotland, p. 299, f.8. Arctic and northern Atlantic form.

f. 2, typica. Intermediate between 1 and 3; C. peruvianum Btw.
L c.; Cleve, l.c. p.299, £ 7; Schrider, Neapel p. 29, PL 1, f.4 (f. gra-
eilis). Tropical parts of the Oceans.

f. 3, robusta Cleve. Coarse and with coarse awns. C. peruvianum
v. robustum Cleve, Diat. f. the Sea of Java, 1873, PL 2, f.8; C. boreale?
Lauder, Transact. Microse. Soe. Vol. 12, 1863, PL. 7, f. 7; C. robustum Ostf.
in Ostenfeld & Schmidt, Pl f. the Red Sea, ete. p. 145; (. curvatum Castr.,
Challenger Report p. 78. Tropical and Antarctic parts of the Oceans.

£2: 1(rr) — 2(r) — 3(rx) — 6 ().

f.3:1(r) — 10(-+).

Area: Arctic and Atlantic Ocean, Mediterranean, Red Sea, Indian Ocean,
Malay Archipelago, China Sea, Pacific Ocean, Antarctic Ocean.

54.  C. psendocrinitum Ostf., Nyt Magaz. Naturv., Kristiania, 1901,
p. 300, f.11; C. crinitum Gran, Norske Nordhavs Expedition, Protophyta
1897, p. 22, Pl 4, f. 51, non Schiitt, 1895.

This little species which 1 have described from Danish waters and

which Gran has found on the Norwegian coasts, was also met with in
the Gulf of Siam, but sparingly.

10 (rr).
Area: Limfjord, Kattegat, Coast of Norway.

95. €. Ralfsii Cleve, Diat. f. the Sea of Java 1873, p. 10, PL I,
f. 15; Leuduger-Fortmorel, 1. ¢, p. 37; de Wildeman, 1. ¢. p. 134; Cleve,
Pl f. the Indian Ocean and the Malay Archipelago, p. 19 and p. 59; non
Van Heurck, Syn., PL 82 bis, f. 3.

The chromatophore is solitary and in front.

2(rr) — 6 (rr).

Area: Malay Archipelago.

56. €. rostratum Laud., Trans. Microsc. Soc. 18064, p= 795 Pl '8,

f.10; Cleve, Pl f. the Ind. Ocean and the Malay Archip. p. 19; Ostenfeld
& Schmidt, PL f. the Red Sea, etc., p. 155.

\
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This species belongs to the subgenus Phaeoceras Gran, which has
numerous small chromatophores, also in the awns.

10 (1).

Area: Red Sea, Malay Archipelago, South China Sea.

57. (. Schmidtii Ostf. in Ostenfeld & Schmidt, Plankt. f. the Red
Sea, ete. p. 155, f.8; ?C. Weissflogii Cleve, Pl. f. the Indian Ocean and
the Malay Archip. p. 15 and p. 55, non Schiitt.

This species which 1 have described from the Red Sea, occurs also
in the Gulf of Siam; and I suppose that it is the same which Cleve
I. ¢. has identified with C. Weissflogii with hesitation.

10 (x). '

Area: Red Sea, Malay Archipelago(?).

58. (. secundum Cleve, Diat. f. the Sea of Java 1873, p. 10, PLII,
f. 14 a, b; Leuduger-Fortmorel, 1. ¢. p. 37; de Wildeman, 1 c. p. 134; Van
Heurck, Synops., PL 82, f.5; C. curvisetum Cleve, Pl {. the Ind. Ocean
and the Malay Archipelago 1902,
p. 18 and p. 55, non Cleve, in
Kanonbaaden Hauchs Togter, Kjo-
benhavn, 1889, p. 55 with fig.

Professor Cleve supposes
(in his last paper (L ¢. 1902, p.55))
that the Indian C. secundum is
the same as C. curvisetium from
the Temperate Atlantic, but 1 can
not enter upon this opinion, as
the spores of C. secundum figured
by Cleve himself (1873, Pl II,
f. 14 a) are rather different from
the spores of C. curvisetum (see
Gran, Protophyta, PL 11, f. 22).

2(ry — 3 () — 4 (rr) — 5 (rr)
— 6(rr) — 10 (x).

Area: Malay Archipelago.

59. (. siamense Ostf. n. sp.

Chains straight, about 50 4,
broad; valves circular; fora-
mina lanceolate; hoop at least
a third part of the cell; chro-
ntatophores two, close to the
valves; awns all alike, rather
robust, undulated; the one
about in the sagittal plane, the
other diverging at a nearly Fig. 17. Chaetoceras siamense Ostf.,

1'ight angle. (hain in front view, cell in side view (2?0)
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I have seen but few chains of this large species, which has some
relations to C. eonstrictum Gran (the two chromatophores) and others to
C. teres Cl. and C. Weissflogii Schiitt (the form of the valves and the
awns).

10 (1r).

Obs. The undulations of the awns are not well drawn in the
figure.

6O. (. tetrastichon Cleve, Phytoplankton p. 22, PL I, f. 7; Schréder,
l.c. p.30; Ostenfeld & Schmidt, Pl. f. the Red Sea, ete. p. 256; Cleve,
Pl f. the Indian Ocean and the Malay Archipelago p. 19.

2 (rr).

Area: Tropical Atlantic Ocean, Naples, Red Sea, Malay Archipelago.

61. (€. Vanheurckii Gran, Norske Nordhavs Expedition, Protophyla,
p. 18; C. Ralfsii Van Heurck Synopsis, Pl 82 bis, {. 3, non Cleve.
I have found a form which 1 identify with the C. Vawnheurekii,

described by Gran in his excellent paper on the Norwegian species of
Chaetoceras. My figures of a part of a chain and of the spores agree

Fig. 19.  Chaetoceras Van-

hewrckid Gran. Chain with

Fig. 18. Chaetoceras Vanhewrckii Gran. Chain  endospores in front view
in front view, cell in side view (122). (235).

rather well with the “description by Gran; the chains arve straight, fora-
mina lanceolate to narrow-elliptic, hoop about a third part of the cell
with constricted sutures; chromalophore one; awns straight, seen from the
valve diverging at a right angle; spores about in the middle of the cells,
primary valve arcuate with numerous spines, secundary valve humped
with longer spines on the humpe; further both valves possess along the
margins a wreath of parallel, straight apiculi.

10 (v).
Area: Yeddo Bay.
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Biddulphieae.

Schmidtiella Ostf. n. gen.

Frustules in chains. Valves broadly elliptic with undulate
surface, most elevated at the
sagittal plane, cohering one to
another by two minute processes
at the sagittal plane. Frustules
in a front-view rectangular. No
structure seen. Endochrome coc-
cochromatic.

Allied to Graya Brun & Grove
[see Van Heurck, A Treatise on the
Diatomaceae p. 458, f. 187] and per- a b e
haps forming a connection between
the Chactocereae and the Biddul- — Fig. 20. Schmidtiella pelagica Ostf.
phieae. a chain of two cells in front view, D in
sagittal view, ¢ cell in side view (222).

62. 8. pelagica Ostf. n. sp.
Characters of the genus, frustules in front view 80, broad, in
sagittal view 40, broad.

I have only found one chain of this interesting dialom which I name
in honour of the Danish botanist Johs. Schmidt who made those rich
collections in Siam which he is publishing in the ,Flora of Koh Chang*.

Eucampia Ehbg.

63. E. biconcava (Cl.) Ostf. ms.; Climacodium biconcavum Cleve,
Phytoplankton p. 22, P1. 2, f. 16, 17; Atl. Plankt. Organisms p. 314; Pl
f. the Red Sea, p.1033; Pl f. the Indian Ocean and the Malay Archip.
p. 19; Bucampia hemiauloides Ostf. in Ostenfeld & Schmidt, Pl f. the
Red Sea p. 157, f. 9.

According to a letter from Mr. Cleve his Climacodium biconcavum is
identical with my Eucampia hemiauloides, and consequently his species-
name has the priority, but as shown in my paper it must be an Eucampia,
with the same structure as the other species of this genus.

2(r) — 3(r) — 4(rr) — B(r) — 6{r) — 7(r) — 10 (rr).
Area: Tropical Atlantic Ocean, Mediterranean, Red Sea, Gulf of Aden,
Malay Archipelago.

64. E. cornuta (Cl.) Grun. in Van Heurck, Synopsis Pl 95 bis, f. 5;
Cleve, Pl f. the Red Sea p. 1033, PL f. the Indian Ocean and the Malay
Avchip..p. 21; (?) Atl. Plankt. Organisms p. 326; Malleria cornuta Cleve,
Diat f. the Sea of Java 1873, p. 7, PL 1, f. 6; Leuduger-Fortmorel, 1. c.
p. 47.

6 (rr) — 10 (v).

16
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Area: Red Sea, Malay Archipelago; a very small form occurs in the sub-
tropical N, Atlantic Ocean (Cleve).

65. E. zodiacus Ehbg., Kreideth. p. 71, PL 4, f. 8; Leuduger-Iort-
morel, 1. ¢. p. 40; Cleve, Diat. . the Sea of Java p. 7; Atlant. Plankt.
Organisms p. 326; Pl f. the Ind. Ocean and the Malay Archip. p. 21.

10 (rr).

Area: Neritic species found along the coasts of West-Europe, Malay
Archipelago, Yeddo Bay in Japan, Puget’s Sound.

Climacodium Grun.

66. €. Fraunfeldianum Grun., Novara Exp. 1870, 102, PL 1 a, [. 24;
Ostenfeld & Schmidt, PI. f. the Red Sea, ete. p. 156; Cleve, Atlant. Plankton
Organisms p. 314; C. Fraunfeldii Cleve, Pl {. the Red Sea, p. 1033;
Cleve, Pl f. the Ind. Ocean and the Malay Archipelago p. 19; C. Jacobi
Cleve, Phyloplankton p. 22, Pl 2, f. 18; Climacidium Fraunfeldii Van
Heurck, Synopsis Pl. 106, f. 5.

2(rr) — 3(r) — 7(r) — 10 (1),

Area: Tropical Atlantic Ocean, Red Sea, Indian Ocean, Malay Archipelago,
Pacific Ocean.

Streptotheca Cleve.

67. 8. thamensis Cleve in Shrubsole, Journ. Quekett Microsc. Club,
1890, IV, n. s. p. 259, PL 13, f. 4—6; Phyloplankton p. 25, PL 2, f. 19;
Atl. Plankt. Organisms p. 353; Van Heurck, Treatise on the Diatomaceac
p. 463, f. 194; Ostenfeld & Schmidt, Pl f. the Red Sea, ete. p. 161;
S. mawxima Cleve, Pl. f. the Indian Ocean and the Malay Archip. p. 23
and p. 57, PL 8, f. 5.

I am unable to see any difference of specilic value between the North
Sea species and the S. maxima described by Cleve from the Malay
Archipelago, but the details given by Cleve indicate the correciness of
Van Heurck in placing the genus in the neighbourhood of Climacodium
and Bucampia.

2(r) — 3(+) — &(rxr) — 6(rr).

Area: Along the coasts of West Europe, N. Atlanlic Ocean (rare), Red
Sea, Malay Archipelago.

Ditylium Bail.

68. D. Sol (Van Heurck) Leuduger-Fortmorel, 1. ¢. p.39; De Tohi,
Sylloge Algarum, Vol. II, p. 1018; Cleve, ‘Atl. Plankt. Organisms p. 325;
PL f. the Indian Ocean and the Malay Archip. p. 21; Zyiceratium Sol
Van Heurck, Synopsis PL 115, f.1 (1881); A. Schmidt, Atlas d. Diatom.
Kunde Pl 152, f. 4, 5, 7-9.
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2(r) — 3(¢) — d(r) — 6(rr) — 7 (rr).
Area: Atlantic Ocean at 10° N, 53° W., Gulf of Bengal,
Malay Archipelago, China Sea.

Biddulphia Gray.
69. B. chinensis Grev., Trans. Microsc. Soc. 1866,
p. 81, PL 9, f. 16; Leuduger-Fortmorel, 1. ¢. p.39; Cleve, e
Diat. f. the Sea of Java 1873, p.6; Ostenfeld & Schmidt, e
Pl. f. the Red Sea, ete. p. 152, f. 6; A. Schmidt, Atlas der e o o

Diat. Kunde Pl 122, f.22—24, ﬁ
I have given figures of this species and of the following  [~="= -

showing the different direction of the processes and the |77 "7

spines. e

3(+) — 5(r) — 10 (rr).
Areca: Red Sea, Malay Archipelago, South China Sea.

70. B. mobilensis Bail., Am. Journ. Sc. 1845, p. 336,
Pl 4, f. 24; Van Heurck, Synopsis Pl 101, f. 4, Pl 103,
f. A; Cleve, Atlant. Plankt. Organisms, p.288; Schroder,
Neapel p. 30; B. Baileyi Smith, Brit. Diat. II, p. 50, Fig. 21.
Pl 45, f. 322, PL 62, f. 322; Leuduger-Fortmorel, 1. c. Biddulphia
p. 385 Denticella mobiliensis Grun., de Wildeman, 1. c. chinensis Grev.
RNENE G

.‘l(r) — 30r) — 4(r) — d(rr) — 6(rr).

Area: Along the Coasts of West-Europe and North-

America, Mediterranean, Indian Ocean, Malay Archipelago,
Pacific Ocean. Neritic species.

Cerataulina Perag.

71. €. Bergonii Perag., Monogr. du genre Rhizoso-
lenia, Le Diatomiste vol. I, p. 103, Pl 1, f. 15, 16; Schro-
der, Neapel p. 30 (var. elongata); Cleve, Bih. t. Sv. Vet.
Akad. Handl. Bd. 20, 3, 1894, No. 2, p. 11, PL 1, f. 6;
Atl. Plankt. Organisms p. 288, PL f. the Red Sea, p. 1032;

Ostenfeld & Schmidt, Pl f. the Red Sea, etc. p. 152; Fig. 22.

Zygoceros (?)  pelagicum Cleve, Kanonbaaden ,Hauch®s Biddulphia

Togter, Kjobenhavn (1889), p. 54. mobilensis Bail.
6 (rr) — 10 (rr). (332

Area: Temperate N. Atlantic Ocean, Mediterranean, Red Sea, Gulf of Aden.

72. €. compacta Ostf. in Ostenfeld & Schmidt, Pl f. the Red Sea,
1901, p.153, f. 73 Rhizosolenia (Guinardia 2) recta Cleve, Pl f. the Indian
Ocean and the Malay Archipelago 1902, p. 23 and p. 57, PL VIII, f. 7a,b.

: 16*
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There is no doubt that this species having two processes on each
valve belongs to the genus Cerataulina, and Cleve has also indicated
two in his figure 7a, so that I do not understand his reasons for taking
it as a Rhizosolenia.

2(rr) — 3(+).
Area: Red Sea, Malay Archipelago.

Hemiaulus Ehbg.

73. M. chinensis Grev. Ann. Magaz. Nat. Hist. XVI, p. 5, PL 5, f. 9,
1865; H. Heibergii Cleve, Diat. f. the Sea of Java, 1873, p. 6, PL 1, f. 7;
Leuduger-Fortmorel, 1. ¢. p. 41; Cleve, Pl f. the Red Sea, p. 1033; PL f.
the Indian Ocean and the Malay Archip. p. 21; Atl. Plankton Organisms
p. 329.

Professor Cleve informs me in a letter that his I7. Heibergii is
identical with H. chinensis of Greville.

6 (rr) — 10(4-).

Area: Tropical Atlantic Ocean, Red Sea, Indian Ocean, Malay Archipelago,
Arafura Sea, Japan and China Seas.

B. Pennatae.

Fragilarieae.

Thalassiothrix Cleve & Grun.

74. 1. Fraunfeldii Grun. in Cleve & Grunow, Arctische Diatomeen,
K. Sv. Vet. Akad. 17, No. 2, 1830, p. 109; de Wildeman, L ¢. p. 104;
Castracane, Challenger Report p. 54—55, PLXIV, {. 7,8 (incl. 7. cureata
Castr., Pl. XXIV, f. 6); Schroder, Neapel p. 31; Cleve, Phytoplankton p. 25;
Atl. Plankt. Organisms p. 356; Ostenfeld & Schmidt, Pl. . the Red Sea,
ete. p. 162; Van Heurck, Synopsis Pl 37, f. 11 —15; Asterionella Fraun-
feldii Grunow, Verh. zool.-bot. Gesellsch. Wien 1863, p. 140, Pl 14, f. 18;
(Cleve, Diatoms of the Sea of Java 1873, p. 12.

I should think that all the specimens belong to the var. javanica
Grun. in Van Heurck, l.c. f. 13.

1(+4) — 2@) — 3(r) — 6(r) — 7(r) — 10(+4).

Area: Atlantic Ocean, Mediterranean, Red Sea, Indian Ocean. Malay Ar-
- chipelago, China Sea, Japan Sea, Pacific Ocean. ) 5

75. . longissima Cleve & Grunow, 1. ¢. p. 108; Ostenfeld & Schmidt,
Pl. f. the Red Sea, etc. p. 162 (f. gracilis Ostf.); Cleve, Phyloplankton
p. 25; Atl. Plankt. Organisms p. 357; Pl f. the S. Atlantic and the S.
Indian Ocean p. 935; Pl f. the Red Sea, p. 1035; Pl f. the Indian Ocean



97 ’ 245

and the Malay Archip. p. 24; Synedra Thalassiothriz Cleve, Bih. K. Sv.
Vet. Akad. Handl. 1, Nr. 13, p. 22, PL 4, f. 24; Synedra sp., Chun, Aus
den Tiefen des Weltmeeres, Jena 1900, p. 206, f.2, 3.

Most of the present specimens are very delicate (f. gracilis Ostf.),

but also the main species has been met with.
2(r) — 4(r) — 6(r) — 7(rr) — 10(+).

Areca: Arctic and Northern Atlantic Ocean (especially in the Irminger Sea),
Antarctic Ocean from 20°W. to 91° E.; Red Sea, Gulf of Aden, Indian Ocean
from c. 40 8. to 45° 8., Malay Archipelago, Bering Sea. It is a bipolar species
which often predominates in the samples from the Subarctic regions.

Naviculeae.

Navicula Bory.

76. N. membranacea Cleve, Phytoplankton 1897,
p- 24, PLII, f. 25-28; PL f. the Red Sea p. 1033;
Atl. Plankt. Organisms p. 333; Pl f. the Indian Sea
and the Malay Archipelago p.22; Lemmermann I. c.
p 315.

As supplement to the figures by Cleve (Phyto-
plankton) 1 have given two figures of a frustule in
valvular and in zonal view. No structure visible.

2(rr) — 3(rr) — 6(rr) — 10(rr).

Area: Subtropical Atlantic Ocean (rare), Red Sea, Malay Archipelago, Cook
Strasse at New Zealand.

Fig. 23. Navicula
membranacea Cl.
Side view and front
-3 Ww 200
view (120),

Nitzschieae.

Nitzschia Hass.

77. N seriata Cleve, Diat. of Vega, Vega-exped. velensk. iakttagelser
PL 38, . 75; Atl. Plankt. Organisms p. 335; N. fraudulenta Cleve, Fish.
Board f. Scotland 1896, p. 300, PL 1, f. 11; Pl f. the Indian Ocean and
the Malay Avchip. p. 22; Schrider, Neapel p. 32

1(r) — 2() — 6(r) — 10 (rr).

Area: Arctic Ocean, Northern Atlantic Ocean southwards to Azores, Me-
diterranean, Malay Archipelago.

4 — 8 — 1902,



Freshwater Diatoms

by E. Ostrup — Copenhagen.
(With plate T.)

The following list of freshwater Diatoms has resulted from the
examination of 33 samples collected by the Danish expedition to
Siam (1899—1900). Of these 33 samples two only contained no
Diatoms; the localities of the remaining 31 samples are:

Koh Chang: Klong Son ........... 2 samples
3 HemsDant s Sl 16 o
- Klong Munsé ......... b) .,
. Klong Majum......... ) .
. Kilong “Rrao . oerds i S8 1 5
i Klong Sarlakpet....... 1 5
Naval station opposite Koh Kong ... 1 4
S G TS E I h b oo et o e e 1 -
L emiNGOD i et B B s LS

Total. .. 31 samples,

Placochromaticz.

Caloneis Gl. Syn. I, p.46.

1. (. faseiata Lgst.? tab. nostr., fig. 1.

L. 0,028 mm., B. 0,006 mm., striee in the middle at least 25 in
0,01 mm. denser towards the apices.

Striee radiate. The apical area dilated towards the middle
and here forming a transapical fascia.

Solitary in a sample from Lem Dan.

With some doubt I have referred this small form to Cal. fase. Lgst.
because the striee are more radiate and because I am not sure, lhat |
have seen the longitudinal lines.

Area: Cal. fusc.: ubiquitous.
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Neidium Pfitzer (1871), Cl. Syn. I, p. 67.

2. N affine Ehr. var. genuina Cl. forma minor. A.S. Atl. tab. XLIX,
fig. 23.

Lem Dan (7 samples).

Area: the main species: ubiquitous, f. minor: Spitzbergen, Europe, Au-
stralia.

3. N, Hitcheockii Ehr. A.S. Atl. tab. XLIX, figs. 35—36.

Klong Son, Lem Dan (7 samples).

Usually with oblique strize, forming an angle of about 75° to the
apical axis.

Area: North America, Europe, Bengal, Australia, New Zealand.

Frustulia Ag. (1824), Cl. Syn. I, p.121.
4. I, rhomboides Ehr. V.H. Syn. tab. XVII, figs. 1—2.

Found in many (20) of the samples. In some of them e. g. from Klong
Munsé and Lem Dan not rare.

var. saxonica Rabh. V.H. L c. fig. 4.

Mixed with the main species.

Area: the main species and tlie var. saxonica: America, Europe, Asia,
Australia.

Stauroneis Ehr. (1843); cnfr. Cl. Syn. I, p. 141 Navicule
microstigmatice.

5. Stauroneis anceps Ehr. var. hyalina Br. & Perag. Hérib. Diat.
Auv. tab. III, fig. 19.

Solitary in two samples from Lem Dan and Lem Ngob.

Area: Europe (fossil), Australia.

In a sample from Lem Dan I have found a Stawroneis, in its oul-
ward form like St. anc. Ehr. var. amphicephala Ktz. (V. H. Syn. tab. 1V,
fig. 5) but without any visible striation.

Cymbella Ag. (1830), Gl Syn. L, p. 156.
6. € graeilis Rabh. cnfr. A. S. Atl. tab. X, fig. 39; tab. nost., fig.3.

Klong Prao, Klong Majum, Klong Munsé, Lem Dan.

I have figured this form because it differs somewhat from the type
by its gibbous ventral margin.

Avea: Cymb. grac.: Greenland, Europe, Tasmania, New Zealand; according
to Cleve (L c. p. 169) especially in alpine regions.

7. 0. japonmica Reichelt. Kunze Rev.lll, p. 391.

Klong Prao, Klong Majum, Klong Munsé, Klong Son, Lem Dan. (7 samples).

Area: Japan.
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Gomphonema Ag. (1824), Cl. Syn.I, p. 178.
8. G parvalum Ktz. V.H. Syn. tab. XXV, fig. 7.
Klong Sarlakpet.
var. micropus Ktz. V. H. . c. figs. 4—

Klong Majum, Lem Dan.
Area: the main species ubiquitous, var. mieropus: Europe, America.

Obs. In a sample from Lem Dan I found specimens of G. parvulum,
which are nearest to var. mbcapztuta (V.H. L ec. fig. 11), but propor-
tionately broader. In V. H.'s figure the rate between length and breadth
is 13:3; in the present form it 1s 14:5.

9. G gracile Ehr. forma major V. H. Syn. tab. XXIV, fig. 12.

var. naviculoides (W.Sm.) Gran. V.H. L c. figs. 13—14.

Klong Prao, Klong Munsé, Klong Son, Koh Samit, Lem Dan. (15 samples.)
Area: Europe, America, Java, New Zealand.

10.  G. entolejmm Ost. sp.nov. tab. nost. fig. 4.

L. up to 0,065 mm., B. up to 0,00 mm. Striee 10 in 0,01 mn.

Striee short, marginal. Unilateral stigma present, but hardly
visible. By its marginal strize and consequently large area this very
characteristic species reminds of G. Brasiliense Grun. (V. H., Syn.
tab. XXV, fig. 17) and @&. Puiggarianum Grun. (V. H., L. c. fig. 13)
and perhaps it might be considered an intermediate form between
those two species, provided they also possessed an unilateral stigma.
But as this is discernible only with difficulty in G. entolejum, its
presence in the two mentioned species is still conceivable.

Klong Prao, Klong Munsé, Klong Majum, Klong Sarlakpet. (5 samples).
In some of these samples not rare.

Anomoeoneis Pfitzer (1871) Cl. Syn.II, p. 5.
11. A, brachysira (Bréb.) Grun. V.H. Syn. tab. XII, figs. 8—9.
Klong Prao, Klong Son, Klong Munsé, Lem Dan. (9 samples).
Area: Greenland, Europe.

12. A, exilis (Ktz.) Grun. V.H. Syn. tab. XII, fig. 1.
Lem Dan (4 samples).
Area: Greenland, Europe.

Navicula Bory (1822).
Orthostiche Cl. Syn. I, p. 107.

13. N cuspidata Ktz. var. lanceolata Grun. enfr. O. Mill. El Kab
tab. XII, fig. 18; tab. nostr., fig. 2
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L. 0,04 mm., B. 0,007 mm.

Valve narrow lanceolate, attenuated towards the apices. Central
pores distant. Striee fine, at right angles to the apical axis. By
slighter enlargement the striation, especially in the central part
presents an irregular longitudinal undulation, nearly as in _dno-
noeoners.

This form probably must be referred to N. cusp.; it is nearest
to var. lanceolata.

Solitary in two samples from Klong Prao and Lem Dan.
Area: Nav. cusp. lanc.: El Kab.

14. N. Stodderi Greenl. var. insignis Grun. Cl. Syn. 1, tab. III,-fig. 13.-
Solitary in two samples from Lem Dan.
Area: Bengal.

Mesolejee Cl. Syn. I, p. 127,
15. N, Pupula Ktz. V.H. Syn. tab. XIII, figs. 15—16.

Lem Dan (7 samples).
Area: ubiquitous,

Bacillares Cl. Syn. I, p. 136.

16. N, Pseudobacillum Grun. V.H. Syn. tab. XIll, fig. 9.
Solitary in a sample from Lem Dan.
Area: Europe, Japan, Australia, New Zealand.

Lineolatee Cl. Syn. II, p. 10.

17. N, eryptocephala Ktz. var. exilis Ktz. V.H. Syn. tab. VIII, fig. 2.
Lem Dan (3 samples).
Area: Europe.

I8. N. radiosa Ktz var. tenella Bréb. V. H. Syn. tab. VII, figs. 21—22.
Klong Majum, Klong Sarlakpet, Lem Dan. (5 samnples).
Area: Greenland, America, Europe, Japan, Tasmania, Australia.

19. N. eincta Ehr. var. siamensis Ost. var. nov. tab. nostr., fig. 5.

L. 0,036—0,05 mm., B. 0,005—0,007 mm., striee 20 in 0,01 mm.,
finely transversely lineated.

Valve narrow lanceolate, somewhat attenuated towards the
apices. Striee in the middle radiate, alternately longer and shorter,
towards the apices convergent. Central area narrow.

Klong Majum, Lem Dan.

I have considered this form a variant of N. cincta Ehr., although it
differs somewhat in its outline and in its closer stri. Possibly it is
nearer to N. Bottnice Grun. (V.H. Syn. tab. VII, fig. 33).



Leevistriate Cl. Syn. 11, p. 66.
20. N. Yarrensis Grun. A. S. AUl tab. XLVI, fig. 2. tab. nostr. fig. .

Lem Dan (5 samples).

Only in one of the samples a single specimen of this species agreeing
with the figure by A.S. (I. ¢.) has been met with. Smaller forms agreeing
tolerably well with those from V. Heurck’s types No. 542 (from Yarra-Yarra,
fossil) only with their apices a little more attenuated and thus reminding
of the variety ,simbirskiana® (Pant. 1, tab. XII, fig 16) are much more
common in the collection.

Area: Europe (Kiel), Hungary (fossil). America, Africa, Asia. Australia.

21. N, bicontracta Ost. sp. nov. tab. nostr. fig. 7.

L. 0,028 mm., B. in the middle 0,0085 mm., at the constriction
0,0055 mm. Strie 12—13 in 0,01 mm.

Valve biconstricted, with greatest breadth in the middle and
with cunecate apices. Striee radiate in the middle with a single
short stria inserted, towards the apices at right angle to and nearly
reaching the apical axis. Central area narrow, apices slightly curved.

The systematical place of this small species is doubtful. Perhaps it
is related to a ,fragliche Form* from New Yersey in A.S. Atl. tab, CCXII,
fig. 2, which seems to approach to Caloneis Egena A.S. (Cl. Syn. I, p. 66).
As 1 think 1 have seen a slight trace of a transversal lineation of the
striee, 1 dare not refer it to ,Pinnularie®.

Lem Ngob. Only one specimen met with.

Pinnularia Ehr. (1843), Cl. Syn. II, p. 71.
Capitate Cl. 1. c. p.T5.

22, P, Braunii Grun. V.H. Syn. tab. VI, fig.21. A.S. Atl. tab. XLV,
figs. 77—178.

Naval stalion, Lem Dan, Lem Ngob. (9 samples).

Rather variable, especially in size. The greatest length observed by
me is 0,086 mm.

Area: Europe, America, Bengal, Australia.

\
=2

23. DI interrupta W. Sm. A.S. Atl. tab. XLV, fig. 7
Klong Munsé.
Area: Europe, America, Asia, Australia.

24. P, microstauron Ehr. V. H. Syn. tab. VI, fig. 9.  A. S. Atl.
tab. XLIV, fig. 35.

Lem Dan, Lem Ngob.
Area: Spitzbergen, Greenland, Kamtschatka, Europe, N. America, Australia.
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Divergentes Cl. 1. c. p.77.
25. P, divergentissima Grun. V. H. Syn. tab. VI, fig. 32.
Solitary in two samples from Lem Dan.

Area: Spitzbergen, Greenland, N. Europe, Canada, New Zealand. According
to Cleve (l.c. p.77) an arclic and alpine species.

2G. P, divergens W. Sm. var. elliptica Grun. Grun., ¥z Jos. Land
tab. 1, fig. 19.
Solitary in a sample from Lem Dan.

Area: Franz Joseph-Land, Greenland, Europe, America, Africa, Australia,

Tabellariee CI 11, p. 81.

27. P, stauroptera Grun. Donk., Brit. Diat. tab. XII, fig. 3.
Klong Prao, Klong Son, Koh Samit, Lem Dan. (6 samples).

var. interrupta Cl. V. H. Syn. tab. VI, figs. 6—7.

Lem Dan.

Area: the main species: Europe, America, Australia. var. interrupta:
Franz Josef-Land, Europe, America, New Zealand, Hawaii.

28. P, stomatophora Grun. var. ormata A.Cl A.ClL Lule Lappm.
fig. 3.

Solitary in two samples from Lem Dan and Koh Samit.

The present form is somewhat larger than that figured by A. Cleve.

Area: Lule Lappmark.

Brevistriate Cl 1 c. p. 85.
29. I, brevicostata Cl.  A.S. Atl. tab. XLIII, figs. 26—27.

Lem Dan, Koh Samit.

Avrea: Europe, Bengal.

30. P. parva (Ehr) Grun.  A.S. Atl. tab. XLIII, fig. 21.
Lem Ngob.
Area: Europe. America, Java, Australia, New Zealand.

Complexce Cl. 1 c. p.91.
31. D, viridis Nitzsch. A.S. Atl. tab. XLII, fig. 14.

Lem Dan (4 samples).
var. intermedia Cl. A.S. Atl. tab. XLII, fig. 9.
Lem Dan.

Avea: the main species ubiquitous. var. #ntermedia: Europe, Congo, Java,
Australia.
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32. Pinnularia sp. tab. nostr., fig. 8.

L. 0,049 mm., B. 0,00 mm. Striee 10 in 0,01 mm.

Valve rectilinear with rounded apices. Terminal fissures comma-
shaped. Apical area narrow. Striee parallel, at right angles to the
apical axis, absent in the middle, so that a transapical area arises.

As | have seen but one specimen of this small form, I dare not

regard it as a distinct species. It seems to be nearest to Pinn. macilenta
(Ehr.) CL

Amphora Ehr. (1840). CL Syn. I, p. 99.
33. A. acutiuscula Ktz. V. H. Syn. tab. I, fig. 18.

Solitary in a sample from Lem Dan.
Area: Greenland, Spitzbergen, Europe, Madeira, New Zealand, Samoa.

Achnanthes Cl. Syn. 1I, p. 163.
Actinonets Cl. 1 c. p. 185.
34, A oblongella Ost. nov.sp. tab. nostr., fig. 9.

L. 0,057 mm., B. 0,006 nun.

Epitheca: apical area narrow, 10 striee in 0,01 mm., fincly
transversely lineated. Hypotheca: striaze very fine, slightly curved.
Central area narrow.

Hypotheca of this small species highly reminds of Navicula
Roteana Grun. var. oblongella Grun. (V. H., Syn. tab. XIV, fig. 21).
But as I have seen both valves in situ, 1 am quite sure it is an
Achnanthes.

Klong Majum.
In the same sample where Ach. oblongelle occurs 1 found a small
form, which 1 have figured in tab. nostr., fig. 10.

Valve oblong elliptical, L. 0,018 mm., B. 0,007 mm., striee 10 in
0,01 mm., somewhat shortened so that an apical area arises. In
specimens mounted in styrax it was impossible to see any raphe,
but in a dry specimen I could catch a glimpse of a such one with
distant central pores. As to the structure of the valve all the spe-
cimens examined were identical. Thus I dare not decide if the
present form is an Achnanthes or a Navicula.

Microneis Cl: 1.c. 11, p. 187.
35. A, minutissima Ktz. V.H. Syn. tab. XXVII, figs. 37 —38.
Klong Majum, Klong Munsé, Lem Dan. (4 samples).
var. cryptocephala Grun. V. H. L ec. figs. 41 —44.
Klong Prao, Klong Munsé, Lem Dan.

Area: the main species: Greenland, Europa, Mongolia. var. cryptocephala
according to Cleve (l. c. p.188) Finland. I have found it in the Fero Islands
and in Denmark.



36. A microcephala Ktz. V.H. Syn. tab. XXVII, figs. 20—23,
Klong Majum.

Area: Europe, Bandong.

37. A linearis W.Sm. V.H. Syn. tab. XXVII, figs. 31 —32.
Klong Majum, Klong Muns¢, Lem Dan. (5 samples.)

— — — var, pusilla Gran. V. H. L c. figs. 33 —34.

Klong Majum.

Area: the main species: Europe, var. pusilla: also in Greenland.
38. A exilis Ktz. V. H. Syn. tab. XXVII, figs. 16—19.
Klong Majum (two samples).

Area: Europe, Abyssinia,

39. A, affinis Grun. V. H. Syn. tab. XXVII, figs. 39— 40.

Klong Majum, Klong Munsé.
Area: Europe, America, Tasmania.

Achnanthidium Cl. 1. c. p. 191.
40. A, rostrata Osl. n. sp. tab. nostr., fig. 11.

L. 0,012 mm., B. 0,006 mm. Strize 10 in 0,00 mm. The outline
of both valve identical: elliptical with rostrate apices. Epitheca
with an unilateral horseshoe-shaped mark, Hypotheca: central pores
approximate, unilateral central area.

This small species is obviously nearest to A. lanceolata (Bréb.) Grun.
var. dubia Grun. (V. H. Syn. tab. XXVII, figs. 12 —13).

Klong Sarlakpet.

41. A baceata Leud.-Fortm. CL Syn. 1I, tab.lll, fig. 3. Leud.-
Fortm. Ceylon tab. I, fig. 5.

In a slide from Klong Prao I found a specimen thus situated, that
it was quite agreeing with the figure by L.-F. quoted above, which is
referred with some doubt to A. baccata by P.T. Cleve (l. c. p- 195).

Klong Prao, Klong Majum, Klong Sarlakpet, only in samples labelled: in
waterfall“.
Area: Ceylon.

Epithemia Bréb. (1838). V. H. Traité p. 294.
42. K. Argus (Ehr.) Ktz. var.
Klong Prao, Klong Majum. Rare.

o« As the present form differs from the type by its pronounced curva-
tion I have figured it in tab. nostr., fig. 12.

Area: the main species: Europe, Java.

43. E. gibberula (Ehr.?) Ktz. var. producta Grun. V.H. Syn. tab.
XXXII, fig. 12.
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Solitary in a sample from Lem Dan.
Area: the main species, Europe, America, Java. var. productq: aceording
to de Toni (Syll. p. 786) ,,cum specie hinc et inde®.

Eunotia Ehr. (1837). V. H. Traité p- 298.
44. E. nmjoi' (W. Sm.) Rabh. var. octoundulata Grun. Grun. Banka,
tab. 1, fig. 8.

Lem Dan (two samples).
Area: Banca.

45. K. parallela Ehr. Grun. Banka tab. I, fig. 3a.
Lem Dan.
forma angustior V. H. Syn. tab. XXXIV, fig. 16.

Lem Dan.
Area: Greenland, Europe, America, Banca.

46. E. pectinalis (Ktz.) Rabh. var. stricta Rabh. V. H. Syn. tab.
XXXIII, fig. 18.

Lem Dan (3 samples).

var.? minor (Ktz) Rabh. V.H. Le. figs. 20—21.

Klong Son, Lem Dan (5 samples).

forma eurta. V.H. L c. fig. 15.

Lempn Dan.
Area: Europe, America.

var. undulata (Ralfs) Rabh. in Grun. Banka, p. 4, tab. I, figs. ba—e.
Lem Dan (11 samples).
I found forms agreeing with the figures by Grunow quoted above

and with W. Sm. Syn. tab. XXXIII, fig. 281 a, but not with V. H. Syn.
tab. XXXIII, fig. 17.

Area: England, Banca.

47. K. prerupta Ehr, var, bidens Grun. cnfr. V. H. Syn. tab. XXXI1V,
fig. 20.

Lem Ngob.

Only one small specimen observed (L. 0,04 mm.), in its shape quite
agreeing with the quoted fig. by V. H., but 1 was not able to see any
sculpture on its strie. -

Area: Type arctic and alpine.

48. K. robusta Ralfs var. bigibba Ost. var. nov. tab. nost., fig. 13.

L. 0,06 mm., strizz along the ventral margin 10 in number in
0,01 mm., towards the apices closer, finely transversely lineated.
Terminal nodi somewhat removed from the apices.



Klong Majum, Klong Munsé. (3 samples).

With hesitation 1 regard this form as a variant of &. robusta. It
is not identical with E. »ob. Papilio, nor with K. Diodon as far as-1
can judge.

49. E. Diodon Ehr. forma minor V. H. Syn. tab. XXXIII, fig. 5.

Lem Dan.
Avrea: the main species: Europe.

50. E. lunaris (Ehr.) Grun. var.? alpina (Neegeli) Grun. V. H. Syn.
tab. XXXV, fig. 5. Grun. Banka tab. I, fig. 9.

Klong Munsé, Klong Son, Koh Samit, Lem Dan. (6 samples.)
Area: Europe, India, Java, Banca.

51.  E. Camelus Ehr. genuina Grun. Grun. Banka tab. I, figs. G a
and b. §

var. denticulata Grun. Grun. I c. fig. 6d.

Lem Dan (7 samples).

Area: Burope, America, Banca.

52. K. costata Ost. nov. sp. tab. nostr., fig. 14.

L. up to 0,09 mm., B. up to 0,007 mm., costee 5 in 0,01 mm.
Valve arcuate with parallel dorsal- and ventral margin, terminal
nodi on the ventral side, a little removed from the rounded apices.
Costee prominent forming denticuli on the dorsal margin. The
frustule rectangular with finely striated connecting zone.

Klong Prao, Klong Majum, Klong Munsé, Klong Son, Koh Samit, Lem Dan.
(8 samples). Nol common in any sample.

Desmogonium Ehr. (1848). Grun. Banka p. 5.
53. D, Rabenhorstianum Grun. . Grun. Banka tab. I, fig. 1.
Lem Dan (3 samples).
Area: China, Banea.
var crassa Ost. var. nov. tab. nostr., fig. 15.

L. 0 mm., B. 0,008 mm. Striee 14—16 in 0,01 mm. Denticuli
7—8 in 0,01 mm.

Naval Station, Lem Dan (3 samples).
Shorter and broader than the type. Apices somewhat inflated.

Synedra Ehr. (1831). V.H. Traité p.307.
54. 8. Ulma (Nitzsch) Ehr. V. H. Syn. tab. XXXVIII, figs. 9, 12
and 14.

Klong Prao, Klong Majum, Klong Munsé, Klong Sarlakpet, Lem Dan. (7
samples).
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In some of the samples not rare.

Varies somewhat (but with connecting forms), usually the apices are
more capitate than figured by V. H. I c.

Area: Europe, America, Java.

In a sample from Klong Prao there cccurs a smaller, slightly curved
form (L. 0,074 mm., B. 0,005 mm., strie 9 in 0,001 mm.) with unilateral
central area which is neavest to var. amphirhynchus (V. H. L c. fig. 5). 1
have figured it in tab. nostr., fig. 16. :

Surirella Turpin (1827). V.H. Traité p. 368.
55. 8. linearis W. Sar. var. comstricta W. Sm.? ecnfr. A. S. Atl.
tab. XXIII, fig. 8.
L. 0,09 mm., B. in the middle 0,014 mm., costee 2—3 in 0,01 mun.
Klong Munsé, Lem Dan. Rare.

As the present form differs somewhat from the above fig. by A. S.
1 have figured it in tab. nostr., fig. 17.

Area: the main species scattered, usually in alpine and subalpine regions:
var. constricta: cum specie passim (de Toni Syll. p. 568).

56. 8. angusta Kiz.? A.S. Atl. tab. XXIII, fig. 40.

Klong Prao, Klong Majum.

This form agrees with the figure by A. S. which has been referred
by him with some doubt to S. angusta.

Area: Europe.

57. 8. siamensis Ost. nov.sp. tab. nostr., fig. 18.

L. 0,026 mm., B. 0,00 mm., costee 4 in 0,00 mm. Valve oval,
costee alternant, reaching the apical axis, striee fine.
Solitary in a sample from Lem Dan.

This Swrirella seems to me, in spite of its small size, to approach
most closely to S. bifrons Ktz.

Hantzschia Grun. (1877). V.H. Traité p. 380.

58. I amphioxys (Ehr.) Grun. V.H. Syn. tab. LVI, fig. 1.

Solitary in a sample from Lem Dan.
Area: Ubiquitous.

Nitzschia Hassal (1845). V.H. Traité p. 382.

Tryblionella (W.Sm.) Grun. V.H. L c. p.384. .

.+ 59. N, Tryblionella Hantzsch. var. Lewidensis W. Sm. V. H. Syn.
tab. LVII, fig. 16. )

Lem Dan (3 samples).
Area: Europe.
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: Scalares V. H. 1. c. p.391.
60. N, sealaris W. Sm. cnfr. V. H. Syn. tab. LX, figs. 14—15.
Lem Dan (5 samples). In two of the samples not rave.
Area: Europe, Australia.

The size of the present form agrees with Grunow's var. minor (Cl. &
Grun. arct. Diat p. 83) found in Delaware river and in lagoons at Samoa.

Obtuse V.H. l.c. p.397.
61. N obtusa W.Sm. var. nana Grun. V. H. Syn. tab. LXVII, fig.3.
Lem Dan (4 samples).

Area: the main species: Europe, America, Japan; var. nana only in
Haverfordwest (England) enfr. V. H.'s types No. 399.

Lanceolatee V. H. 1. c. p. 400.

62. N Palea (Ktz.) W. Sm. forma major. V.H. Syn. tab. LXIX,
fig. 22 e.

var. minuta Bleisch. V. H. L e. fig. 23.

var. tenunirostris Grun. V. H. ). c. fig. 31.

var, debilis (Ktz.) Grun. V.H. L c. figs. 28—29.

Lem Dan (4 samples), Koh Samit,

Area: the main species: Greenland, Euvrope, Abyssinia, Japan.

63. N. intermedia Hantzsch. V. H. Syn. tab. LXIX, fig. 10.
Koh Samit.
Area: Europe.

Nitschiella Rabenh. 1864. V. H. Traité p. 404.
64. N. longissima (Bréb.) Ralfs. V. H. Syn. tab. LXX, fig. 8.
Lem Dan. A fragment only.

Area: Greenland, Europe.

Coccochromatice.

Fragilaria Lyngbye (1819). V.H. Traité p. 323.
65. F. siamensis Ost. sp. nov. tab. nostr., fig. 19.
L. 0,06—0,08 mm., B. in the middle 0,003—0,0035 mm., striee ‘_{0 in
0,00 mm. Valve constricted in the middle and before the capitate

apteces. Strie parallel, obscure, absent in the apices. I am not
able to see any pseudoraphe.

This characteristic form occurs in chains as Diatoma and Gramma-
tophora. The endochrom is granulary.
Klong Munsé¢, Klong Son, Lem Dan. (5 samples).
-} Y ]
17
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Denticula Kiz. (1844). V.H. Traité p.351.
67. D, Van Heurckii Brun. Brun. esp. nouv. tab. XIII, fig. 8 and
tab. X1V, fig. 10.
Solitary in a sample from Lem Dan.
Area: Java.

Cyclotella Ktz (1833). V.H. Traité p. 445.
68. C. Meneghiniana Ktz. A.S. Atl. tab. CCXXII, fig. 25.
Solitary in a sample from Lem Dan.
Area: Europe. :

Coscinodiscus Ehr. (1838). V.H. Traité p.525.
69.  C. lacustris Grun. var. australiensis Grun. Grun. Fz. Joseph-L.
tab. 1V, fig. 31.
Lem Dan.
Area: China, Australia.

The malerial examined by me is not particularly rich neither
in individuals nor in species and a few samples only make an
exception from this. More important genera ave: Frustulia, Gom-
phonema, Eunotia, in some samples also Synedra.

In samples from inland waterfalls in Koh Chang 1 especially
found small Achnanthes and Cymbella gracilis var., then Synedre
and Eunotice.

In samples from riverbeds or pools Anomoeconeis ewilis is
predominant. :

The samples from ricefields at Lem Dan are distinguished by con-
taining some forms usually belonging to brackish water viz. Nuvicula
Yarrensis, Nitzschia scalaris var., Nitzschia Tryblionella var. and
Coscinodiscus lacustris australiensis. The two Nitzschia however may
also be met with in freshwater. Also two marine forms have been
found in the same samples viz. Amphora acutiuscula and Nitzschiella
longissima. As the shallow ricefields .at Lem Dan are situated close
upon the seacoast it is fairly explicable that such forms belonging
to brackish water (and even a few marine forms) occur in the
freshwater collections, but on the other hand is the presence of
Achnanthes baecata, which I have only seen in samples from
waterfalls, more difficult to understand. This species is pre-
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viously known only from Ceylon where Leuduger-Fortmorel
has found it in a sample ,recueillie . . . . sur ancre d’'un navire
mouillé, par huit brasses d’eau, a Colombo, sur les cotes de
Ceylan“. Certainly there is nothing to prevent that, at Colombo
it might have been carried out into the sea with freshwater;
however the whole habit of this species does not at all agree with
Achnantheae from freshwater, but much more with marine forms
such as Ach. brevipes. Perhaps the examination of the marine
Diatoms collected by the Danish Expedition will prove that it also
occeurs in the Gulf of Siam, but its presence in elevated inland
waterfalls is nevertheless very strange.

As to the general character of the flora so far as we can
judge from the present samples of freshwater Diatoms, we must
say that it is less pronounced by the present than by the wanting
forms. Most of the species observed occur scattered round the
world, a few have previously been recorded only from more adja-
cent localities e. g. Naviculu Stodderi (Bengal), Stauroneis anceps
hyalina (Auslralia), Cymbella japonica (Japan), Eunotia major octo-
undulata (Banca), Desmogonium Rabenhorstianum (Banca and China),
Denticula Van Hewrckii (Japan) but none of those species occurs
in such a quantity that it might be said to characterize the collec-
tion in its entirety. The following genera are however either very
sparingly represented or they occur in not typical species: Cymbella,
Epithemia, Cyclotella, Surirella, Fragilaria, Denticula and wanting
are: Plenrosigma, Rhoicosphenia, Cymatopleuwra, Tabellaria, Diatoma,
Meridion, Melosira.



Dipterocarpaceae
by F. Heim — Pauris.

Pour ne pas rompre ’homogénéité d’allure de la publication,
consacrée a la flore de Koh-Chang, nous nous sommes imposé¢ de
ne pas faire intervenir, dans la détermination des types de celte
famille, les caracteres d’ordre anatomo-histologique. Nous donnerons,
dans un travail ultérieur, la diagnose anatomo-histologique des
espéces nouvelles, et préciserons certains points de la structure des
especes déja connues, mais que nous avons pu étudier, dune
maniere particulicrement favorable, sur les échantillons en alcool,
rapportés par M. Schmidt.

Dipterocarpus Gaertn. f.
Sect. Sphaerales Dyer.
1. D. Schmidtii Heim sp. nov.

Rami novelli, petioli, ramulique floriferi, pilis brevibus, sericeis,
applicatis, fusco-griseis obtecti; eisdem pilis paginae margina apice
ciliata, nervus medius supra nervique secundarii subtus vestiti. Rami
adulti, glabri, nigrescentes, sparsim cinerescentes, lenticellis parvis,
longitudinaliter linearibus, vix conspicuis.

" Stipulae mox caducae. Petioli longi (long. 20—25 mm.), supra
non canaliculati. Folia, coriacea, in sicco fusco-pallida, obovata,
basi cuneato — attenuata, apice obtusa, vel brevissime apiculata,
nec nitida, margine leviter undulata (90—100 mm. long., 40—55
mm. lat.)) nervo medio supra vix prominulo, nervis secundariis
(12—14 utrinque) subtus prominulis, margine arcuatis, nervis ter-
tiaviis, transversalibus, tenuiter villosis, vix prominulis. :

Racemi 5—6 floriferi. Flores magni, subsessiles; calycis tubus
coriaceus, infundibuliformis (14 mm. long. — 11 mm. maxim. lat.),
laciniis: 2 majoribus linearibus, tubum aequantibus (12 mm.long. -—
3 mm. lat.), 3 brevibus (3 mm. long.) reflexis; corollae tubus sub-
cylindricus, apice subglobose dilatatus (10 mm. long. — 12 mm. max.
lat.), lobis latis (32 mm. long. — 12 mm. lat.); antheris angustatis
(5 mm. long. — 0,6 mm. lat.), connectivo subulato, antheram aequante.
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Fructus immaturus, stellato-pilosus, turbinatus, alarum nervis vix
prominulis. Fructus maturus, sphaericus (diam. 14—18 mm.), laevis,
glaucus, apice pruinosus, calycis lobis 2 accrescentibus, coriaceis,
glabris, parum inaequalibus, linearibus-oblongis, e basi brevissime
angustatis, apice paulum attenuato-rotundatis (130—133 mm. long.,
larg. 20 mm.), nervis primariis 3, subtus prominulis, ditissime ra-
mosis, calycis lobis 3 non accrescentibus, aequalibus, obtusis (10 mm.
long., 6—7 mm. lat.).

A spec. affin.: Dipterocarpo turbinato Gaertn. f. differt foliis brevio-
ribus, e basi cuneiformibus, nervis secundariis, numerosioribus, pilosis
nec scabris, fructu sphaerico nec ellipsoideo, nervisque alarum lateralibus
VviX conspicuis.

Jungle near Lem Dan, a very tall tree with bare stem (n°518 a).

2. D. angustialatus Heim sp. nov.

Rami novelli compressi, puberulo-grisei. Rami adulti mox
glabri, fusco-grisei, multis lenticellis punctulati. Stipulae gemmae
acutae, angustae, fulvo-pilosae. Petioli longi, supra minute canali-
culati, pilis fulvis, adpressis, obtecti (25—40 mm. long.).

Folia chartacea, in sicco fusca, obovato-oblonga, basi cuneato-
attenuata, apice attenuata, breviter acuminata (130—160 mm. long.
— 60—80 mm. larg.), margine leviter undulata nec nitida, in pagina
superiore pilis adpressis fulvis fugacibus, praecipue in nervo medio
el margine, ciliata, in pagina inferiore eisdem pilis nervus medius,
nervi secundarii (utrinque 12—15) prominuli, margine arcuati dense,
nervique tertiarii transversales, sparsim obtecti.

Racemi, glabrescentes, nigrescentes, 5-floriferi. Flores?

Fructus maturus sphaericus, apice paulum turbinatus, laevis,
apice leviter pruinosus (diam. 20 mm.), calycis lobis majoribus
accrescentibus 3, chartaceis, glabris, aequalibus, longis, linearibus,
angustis, basi vix altenuatis, apice paulum attenuato-rotundatis (140
mmn. long., 45 mm. larg.), nervis primariis 3, utrinque prominulis,
ditissime ramosis, calycis lobis non accrescentibus 3, subaequalibus,
obtusis (40—43 mm. long., 7—9 mm. larg.).

Spec. affin. Dipterocarpo wvestito Wall., cujus fructus ignotus, differt
praecipue fulvo-pubescentia nec stellato-canescentia.

Jungle near Klong Son, a tall f{ree (n®686a). The native name of this
tree is ,ton yang®.
Sect. Alati Dyer.
3. D. alatus Roxb. Hort. Beng. (1814) 42. FL Ind. 11, 614.

Jungle near Klong Sarlakpet (n® 742).
Avea: Pegu, Tenasserim, Siam, Cambodia, Cochinchina.

4. D, parvifolius Heim. sp. nov.

Rami novelli compressi, fulvi, dense tomentosi. Rami adulti
mox glabri, nigrescentes, rugosi, lenticellis non conspicuis. Stipulae
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mox caducae, gemmee breves, conicae, fulvo-villosae. Petioli sat
breves (10—12 mm. long.), fulvo-villosi, supra minute canaliculati.
Folia chartacea, in sicco ochracea nec nitida, ovata, basi plus minus
attenuata, apice brevissime acuminata (45—75 mm. Jong., 32—40
mm. larg.), in margine minime undulata, in pagina superiore glabra,
in pagina inferiori stellato-velutina; nervus medius supra vix pro-
minulus, nervus medius nervique secundarii (utrinque 9—10), margine
arcuati, infra paulum prominuli; nervi tertiarii sub-transversales.

Racemi fulvo-sericeo dense tomentosi, 3—4 floriferi. Flores?

Fructus maturus subsphaericus (diam. 10—13 mm.), tenuissime
granulosus, pruinosus, ad angulos costis sub-aliformibus, angustis
(1—2 mm. lat.), calycis alis 2, chartaceis, glabris, subaequalibus,
oblongis, e basi paullulum angustatis, apice rotundatis (60—70 mm.
long. — 18—20 mm. lat.), nervis primariis 4, utrinque prominulis,
ditissime ramosis; calycis lobis non auctis 3, aequalibus (5 mm.
long. — 6 mm. lat.) obtusis, 1 nonnunquam paulum accrescente
(30 mm. long. — 10 mm. larg.).

Species Dipt. glanduloso Thw., incano Roxb., praccipue artocarpi-
folio Pierre, insularigue Hance affinis; a glanduloso, vamulis &—5 floriferis
calycisque alis latioribus; ab ineano foliis basi allenuatis nec rotundatis
vel subcordatis, ramulisque pauciflor.; ab_insulari foliis fructusque alis multo
brevioribus, calycis {ructiferi tubo non piloso sat distincta.

Jungle near Lem Dan, a moderate sized tree (n® (20 a).

Anisoptera Korth.

5. A Cochinchinensis Pierre. (in Lanessan — Pl utiles colon. frang.
(1886) 298. — Flor. forest. Cochinch. fase. 15 (1890), t. 235 A).

Avea: Cochinchina.

Lem Dan, Klong Prao in the jungle (nos 225, 405, 713a). The Siamese
name of this tree is ,ton tabak-.

6. A, marginatoides Heim sp. nov.

Rami, racemi, flores? Folia coriacea, supra glabra, subtus
tenuiter villosa, ovata, e basi rotundata, apice abrupte brevissimeque
acuminata (140 mm. long. — 75 mm. lat.); costa supra concava,
subtus proeminens, nervi secundarii (utrinque 20—24) subtus pro-
minuli, margine arcuati, nervi tertiarii transversales. — Fructus
(immaturus, sterilis) breviter pedicellatus, receptaculo sub-hemis-
phaerico (diam. 6 mm.), tenuiter punctulato-villoso; stamina persis-
tentia, filamento brevi (0,3 mm. long.), antherarum loculis inaequalibus
(in st. major. 1 mm., in minor. 0,7 mm. anther. long.) connectivo longe
aristato (in st. major. 2mm., in st. min. 1,5 mm. long.); stylopodio
breve, ovoideo (4mm.long. — 1,5 mm. lat.) stylo tridentato; calycis
alis 2 papyraceis subglabris, lincaribus, basi valde angustatis, apice
ovato-rotundatis (70—75 mm. long. — 10 mm. max. lat.), nervis
primariis utrinque prominulis, alis minoribus, non auctis, 3 brevibus,
triangulare-acutissimis (8 mm. long. — 1,5 mm. lat.).
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Species Anisopterae marginatae Korth. affinis; foliorum nervis secun-
dariis numerorioribus, pagina villosa, antheris brevioribus, arista longiore
differt.

Jungle at Klong Munsé, a tall tree (n° 508 ().

Shorea Roxb.
Sect. Eushorea Pierre.
7. 8. obtusa Wall. (List. (1828) n® 966).
Var. Koh-changensis Heim var. nov.

Foliae pagina inferior non cinerea sed glabra, in axilla nervorum
secundariorum pauciorum glandulae nullae; fructus obsphaericus
nee lanceolatus, basi alarum omnino tectus.

Klong Sarlakpet in the jungle near the sea, a very tall tree (No.726 ().
Area of type: Birmania, Cambodia.

8. 8. robusta Goertn. f. (Fruct. 111 (1805), 48, t. 186).
Var. Schmidtii Heim. Var. nov.

Fructum solum vidi, valde majorem (27 mm. long.) quam in
typo, cotyledone placentar. multilobulato. Forsitan potius S. vulgari
Pierre. cujus fructus ignotus, referenda.

Jungle at Klong Son (n°3508 e).
Area of type: Cochinchina.

Sect. Hopeoides Heim.
9. 8. hypochra Hance (Journ. of Bot. XIV (1876), 242).

Klong Munsé, Klong Son, in the jungle (Nos 279, 508 d, 818).
Area: Cochinchina.

10. 8. Henryana Pierre. (in Lanessan — Pl utiles colon. fran¢. 1886,
2. — Ilor. forest. Cochinch. fase. 15 (1890), t. 229).
Var. rigida Heim var. nov.

Folia rigida, glabra. Sepala petalaque breviora. Stamina 20
nec 25, connectivo non ciliato.

Jungle near Lem Dan, a small tree.
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Area of type: Cochinchina.

Pentacme A. DC.
11. P suavis A, DC. (Prodr. XVI, pars 2 (1864), 520).
Var, laevis Pierre (Flor. forest. Cochinch. fasc. 15 (1890), t. 225).
Klong Prao, on rocks in the jungle (No. 706 a).
Area: Birmania, regnum Siamicum, Cochinchina.
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Var. obtusifolia Heim var. nov.

Flores? Rami novelli, foliae¢ue glabri; folia minora, basi apiceque
obtusa vel ob-cordata, papyracea. Fructus immaturus, basi alarum
longiorum ommino inclusus.

Klong Majum, alt. 700 ft., on rocks in the jungle; a small tree (No.?H95).

Hopea Roxb.
Sect. Fuhopea.

12, H. Schmidtii Heim sp. nov.

Rami, racemi, flores? Folia (in specimine unica) papyracea,
glabra, in sicco pallida, ovata, ¢ basi attenuata, apice abrupte
breviterque acuminata (100 mm. long. — 50 mm. lat.), costa supra
tenuiter concava, subtus velutino-villosa, nervi secundarii (utrinque 19)
tenuiter prominuli, arcuati, demum intramarginales, nervi tertiarii
transversales, ditissime ramosi.

Fructus maturus, ovoideus (13—14 mm. long. — 8—9 mm. lat.),
calycis basi inclusus, apice liber. Pericarpium crustaceum; calycis
alae 2 magnae, glabrae, nitidae, acquales, lineares, arcuate, basi
laeviter angustatae, apice rotundatae, nervis primariis (7—9) utrinque
tenuiter prominulis, nervis tertiariis transversalibus tenuiter ramosis;
calycis lobi non aucti 3, breves, subaequales, ovato-rotundati (60 mmn.
long. — 50 mm. lat.); embryo ovoideus, carnosus (20 mm. long. -—
21 mm. lat.), cotyledonibus inaequalibus; cotyl. exteriore, emarginato,
profunde bilobato, cotyl. placentar. duplo brevioris, lobis liberis.

Jungle near Klong Son (No. 508 a).

Sect. Dryobalanoides Miq.
13.  H. siamensis Heim nov. sp.

Rami, ramuli, folia, flores? Fructus (maturus) parvissimus,
breviter pedicellatus (1 mm. long.), ovoideo-conicus (7 mm. long. —
5 mm. lat.), acumine brevissimo (1 mm.), acuto, stylopodio vix con-
spicuo, glaberrimus, calycis lobis basi inclusus, apice liber; alis 2
laeviter inaequalibus (36—38 mm. long. — 7—8 mm. lat.), attenuatis,
apice rotundatis, glabris, nervis primariis vix conspicuis: 7; calycis
labis non auctis, ovato-rotundatis, brevibus (5 mm. long. — 5 mm.
lat.), cotyledonibus carnosis, cotyl. exteriore apice emarginato, con-
vexo-concavo, cotyl. placentar. profunde bilobato, triangulare-pyra-
midato, radicula fere inclusa.

Species H. Treubii Heim affinis; ab hac specie fructus exiguitate
sat distincta.

Jungle near Klong Son (No. 508 ¢).

Sect. Hancea Heim.
14. M. avellanea Heim nov. sp.

Rami novelli compressi, cinereo-nigrescentes, glabri. Folia parva,
glaberrima, in sicco avellanea, chartacea, margine revoluta, ovato-
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lanceolata (45—55 mm. long. — 15—26 mm. lat.), acumine breve
spatulato (4—6 mm. long.); petiolus brevis (4—5 mm. long.), supra
minute canaliculatus; costa supra tenuiter concava, subtus valde
proeminens; nervi secundarii numerosissimi, supra Vix conspicui,
subtus alteri prominuli, arcuati, demum intramarginales, alteri
alternantes, paralleli, vix conspicui, nervi tertiarii transversales, non
bene conspicui. Racemi tenuissimi, ut videtur multifloriferi. Flores?
Fructus maturus (in specimine unicus) parvissimus (7 mm. long. —
5 mm. lat.), breviter pedicellatus (1,5 mm.), breviter ovoideo-acumi-
natus (1 mm.), stylopodio nullo, basi calycis omnino inclusus, alis 2
aequalibus, glabris nec nitidis, basi valde attenuatis, apice attenuato-
rotundatis (33 mm. long. — 6 mm. lat.), calycis lobis non auctis 3:
1 subaliforme (7 mm. long.), 2 brevibus, ovatis (5 mm. long. — 4 mm.
lat.). Pericarpium crustaceum. Embryo (immaturus) Hanceae, co-
tyledonibus valde inaequalibus, radicula exserta.

Species H. grisew Brandis affinis; ab hac specie petioli laminaeque
exiguitate sat distincta.

Klong Munsé, branches and fruit shot down from a very tall tree in the
jungle (No. 420).
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Explanation of Plate L

. Calonets fasciata Lgst.?.......covuvineiiiiniiinniiininine.n.

Navicula cuspidata Kiz. var. lanceolata Grun. ............ .. .. ..
Cymbella graeilis Rabh. - Ao v line ot e .
Gomphonema entolejum Ost. sp. nov............................
Navicula cincta Ehr. var. siamensis Ost var. nov........... ...
Navicula Yarrensts GIUnh o v s i s s aitiene s b b s o obbide.,
Navicula bicontracta Ost. sp. nov. .............................
T3 L T R N R et R e N et S
Achnanthes oblongella Ost, sp. nov. ............................

i Achnanthes 2 (vel Navicula@). oo i siats ari ot b,
. Achnanthes rostrata Ost. SPS IOV b et o S R R T

Fipithemia Argus (Ehr.) Ktz. var. ......ocoiee o imos moms tn ot v
Eunotia robusta Ralfs var. bigibba Ost. var. nov. ...............
Funotee- costata. D5ty D NOVE S srriis b e e s e oo
Desmogonium Rabenhorstianum Grun. var. crassa Ost. var. nov. .

Surirella siamensis Ost. sp. nov........... ..o ..
Fragilaria siamensis Ost. sp. mov. .............................

All the figures are magnified 660 diameters.
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