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Hust (1930) ,
41 Zhu & Chen!® 12

s Patrick Reimer

[7—10]
Round, et al. R
, 1200 km,
2035 m )
, 500 mm (] Lang!'?!
Round, et al. ,
, 15
1
5 )
2004 7 2005 8 2005
10 2006 5 2006 7
25 ,
4%
30% s 90°C ,
5—7
Naphrax (13
Nikon ECLIPSE E800
, Nikon DXM1200
JEOL JSM-
6380LV , )

Photoshop 7.0 ,
[4—6, 14—33, 37]

Placoneis explanata (Hust.) Lange-

Bertalot in Rumrich, Lange-Bertalot & Rumrich 2000,

p. 207. 1:3—5
Basionym: Navicula explanata Hust. 1948

, 22—
25 pm, 8—11 pm ,

, 3—4

, 10 pm

10—12

, , , ; PH 6.4—
8.9

: 043119 043125 053131 053135
053137 053139 053198 053319 053320 053324
053326 053327 053343 053345 063117 063119
063120 063142 063153 063177 063179

Metzeltin & Witkowskil'"!
Placoneis explanata (Hust.)
6: 22—23),
etal. '

(1996, p. 44, Taf.

Rumrich,

Placoneis interglacialis (Hust.)
Cox; Antoniades, et al. 2008, p. 260, pl. 52, Fig. 20.

I 1—2
Basionym: Navicula interglacialis Hust. 1944
, , 16.3—
20.7 pm, 8—9.8 um s s
, 10 um  20—22
, , 10 pm 13—
15
, : , pH 6.6—
7.1

: 053340 053343 063145

Placoneis interglacialis ( )
Placoneis elginensis (Greg.) Cox,
Placoneis clementis (Grun.) Cox Placoneis con-

stans (Hust.) Cox ,
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36

[16]

Antoniades, et al.l'® s Hustedt
, 22 um, 9 pm, 10 pm
14 22—24 Antoniades, et al. "%

Cymbella subarctica Krammer

2002, p. 103, Figs 82: 7, 8; 105: 1—7. I 6—7
) ) 41—62
pm, 11—14 pm ,
1/3 , )
, 2—4 10 pm
8—9
b b b 9 pH
6.6—7.3
: 063104 063107 063109 063141
063153

Krammer 7!

Cymbella arctica (Lagerstedt) Schmidt
) Cymbella
cleve-eulerae Krammer

b

[17]

Cymbopleura florentina

(Grun.) Krammer 2003, p.100, Figs 125: 1—7, 13—15;

128: 1—3. I: 8

Basionym: Cymbella subaequalis var. florentina
Grun. in Van Heurck 1880.

> B
> i

54—56 pm, 10—12 pm ,

B

[T 2]

, 10 pm 13—15

; ,pH 5.8—6.4

>

1053189 053337 063363

E

Cymbopleura subaequalis (Grun.)

) [18] Cymbo-

Krammer (
pleura subaequalis ( ) )

E) E

Cymbopleura florentiniformis Krammer

Cymbopleura neoheteropleura
Krammer 2003, p. 32, figs. 49: 1—6, 50: 1, 2.
II: 16

>

110—126 um, 35—37 um ,
, , 172,
8—9 /10 um, 12—16 /10 um
; pH 4.8—6.2

1043142 043143 053154 053156

> >

Cymbopleura lata (Grun.) Krammer

(18, , Cymbopleura inaequalis
(Ehrenb.) Krammer Cymbopleura heinii
Lange-Bertalot & Krammer

s (90—190 pm),
1/4, s
; (30—32 um),
1/3,

Cymbopleura subcuspidata

(Krammer) Krammer 2003, p. 15, Figs 14: 1—6, 15: 1—

9,16:1—5,17: 1—5, (?)6, 18: 1—7. I. 10—11
Basionym: Cymella subcuspidata Krammer

20—27 pm ,
R 1/4—

63—88 um,
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1/3: 5 » pm, 11—16 pm ’ )
10 um &—10 , 10—14 , 10 pm 9 10—

) ) , ; pH 5.4—7.8 12
; pH 5.4—9.2

: 053378 063186 063364 063370
063372 063388 063396 063413 063425 063447

>

Krammer ['¥ s

“Taxa similar to Cymbopleura cuspi-
data”

mer

Cymbopleura cuspiadata (Kiitzing) Kram-

Cymbopleura subrostrata (Cl.)
Krammer 2003, p. 29, Figs 40: 1—4; 41: 1—5; 42: 1,
2. II: 17

Basionym: Cymbella heteropleura var. subros-
trata Cl. 1894.

> >

156—208 pum, 43—50 ym s R
, ’ 12 ’
10 um ’ 8—10 12 ’
; ,pH 6.3
: 06336.4
, Cymbopleura lata (18]

Encyonema elginense (Krammer)
Mann; Krammer 1997, T. 1, p. 111, Figs. 58: 1—8, 59:
1—9. I: 9
Basionym: Cymbella elginensis Krammer 1981, p.
136, fig. 23

33—60

: 043114 043124 043126 043139
053188 053190 053320 053324 063119 063120
063122 063401 063405

> >

Krammer!'”! R R

13 um,
; 2 ,
13.5—16 pm ,

Gomphonema anglicum Ehrenb.;
Metzeltin, et al. 2005, p. 518, pl. 136: 1—13, 37: 14—
15. I: 1—2

> >
B b >

34—A40 pm, 9—11 pm

; ,pH 7.6—8.9

: 043176 043186 063317 063322
063324

Gomphonema capitatum Ehrenb.
“o” , Gomphonema
batei Metzeltin, Lange-Bertalot & Garcia-Rodriguez

Gomphonema distans (Cl.-Eul.)
Lange-Bertalot & Reichardt in Lange-Bertalot &
Genkal 1999, p.238, Taf. 62: 15—17, p. 54. 1I:
3—4
Basionym: Gomphonema lagerheimii var. distans
ClL.-Eul.



500 36
, 38— Gomphonema capitatum Gomphonema
43 pum, 6.4—7.4 um s , italicum Kiitzing ,
) , 10 pm 6—
9 Gomphonema liyanlingae Metzeltin
; ,pH 5.6 & Lange-Bertalot; Metzeltin, et al. 2009, p. 52, pl. 169:
1—7, 170: 1—9. II: 8—9
: 063405 ; ; 49—83 pm,
10—12 pm R
Gomphonema lagerheimii CI. ’
( ) b ’ ?
Gomphonema lagerheimii Gomphonema > ’ >
angustatum (Kiitzing) Rabh.( ) ,
(201 L ange-Bertalot & ’ ’
Genkal®! : ; » 9—11
Gomphonema lagerheimii ( /10 pm
) s ;pH 7.8—9.2
: 043161 043162 053315 053377
Gomphonema distans ( ) 053383 053390 063189

>

Gomphonema khentiiense Metzeltin,
Lange-Bertalot & Nergui; Metzeltin, et al. 2009, p. 51,

pl. 166: 1—4, (7)5—17. II: 5—7
40—67 pm, 8.3—10.5 pm ,
10 um 7—10 “C”
, , , ; pH 5.8—
9.6

: 043114 043123 043124 043126
043127 043144 053129 053157 053158 053198
053205 053343 053344 053345 053346 053352
053378 053389 063108 063142 063183 063370
063371 063372 063373 063383

Reichardtt?!

(Schmidt, et
al. ! pl. 266/34) (Skvortzov 2% pl.
14/25) Schmidt, et al. >

pl. 266/34 ) ,
, Skvortzov P (pl.
14/25) , Gomphonema

lanceolatum Ehrenb.

Schmidt, et al. 123 [24)

Skvortzov

Gomphonema pala Reichardt in
Jahn, Kociolek, Witkowski & Compere (eds) 2001, p.

187—224. II: 10—11
R 20—38 pm, 8§—12
pm > ,
, 3—4 ,
, 10 pm 9—
12 13—15
; pH 5.8—8
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: 043168 053390 063359 063360
063364 063370 063371 063372 063373 063439
063440

Gomphonema italicum

Gomphonema pala ( )
[25]

, Gomphonema italicum
“Cc” (Levkov, et
al. *® pl. 165: 7), Gomphonema pala ( )
“cr (Reichardt™®),
Tafel 11: Fig. 4—7)
Gomphonema pseudopusillum
Reichardt 1999, p. 48, pl. 59: 1—5. II: 14—15

> >

20—40 um,  4.6—7.6 pm
, 1—3
, , 10 pum 11—13
, pH 6.7—

7.6
: 053205 053340 063336
Reichart®”! McLaughlin &

Stone*”! (Fig 92)
pusillum Grun. ,

Gomphonema acuminatum var.
Van Heurck ¥ (pl.

23/19) Gomphonema acuminatum var. pusillum
Reichart?®” (Tafel 54: 1—10)
Gomphonema acuminatum var.
pusillum “c” ,

Gomphonema sagitta Schumann;
Lange-Bertalot & Metzeltin 1996, p. 246, Fig. 64: 1—

3; Metzeltin & Witkowski 1996, p. 74, Fig. 21: 11—13.

II: 12—13

44—46 pm,  6.6—

7.4 um s ,
10 um 9—10 , 12—13
; ,pH 6.7—7.1
1053205 063186
3
Placoneis (
, Mereschkowsky
Navicula Bory de St.-Vincent ( )
B2l coxl

>

Placoneis gastrum (Ehrenb.) Mereschkowsky

Navicula ( ) Cymbella ( )

[32]

, 130
331 Mereschkowsky, et al.
[34]
[32]
Round, et al. ! ,
Encyonema ( )
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, Gomphonema ( )
) Cymbella ( ) Gomphocymbella ( ,
) Encyonema ( ) Brebissonia

, Anomoeoneis Pfitzer( )

Staurophora Mereschkowsky  Rhoicosphenia Grun.

( )
Cymbella( )
Cymboplerua( ) Encyonema( )
, Cymbella(
) Cymbella( ) ,
Clevel” Heiberg
Cymbella ( ) Cocconema Ehrenb.
Encyonema ( ) ,
Cymbella ( ) Krammer?®®
, : Encyonema (
); , Cymbella
( ) Cymbopleura ( )
Krammer®”! Amphora Ehrenb. &
Kiitzing ( ) (Cym-
belloid taxa) s
) 8
, : Encyonema ( ) Pseuden-
cyonema Krammer ( ) Encyonopsis
Krammer ( ) Cymbellopsis Krammer(
) Cymbella ( ) Cymbopleura (
) Navicella Krammer  Gomphocymbella (
) Cymbopleura sub-
genus( ) Cymbopleura ( ),
, 1999 B

, Cymbopleura (Krammer)
Krammer ( ), Cymbella (Cym-
bopleura) subaequalis Grun. in Van Heurck
Krammer™”  Round, et al.l" Encyonema (
) Cymbopleura ( )

Encyonema Kiitzing 1833:

B >

Cymbopleura (Krammer) Krammer
1999: , ,

>

Gomphonema ( )

b >

Gomphonema ( )

>

>

Gomphonemopsis Medlin, Gomphoseptatum Medlin
(1

>

Gomphonema ( )
B8 Dawsont?” s
Gomphonema ( )
Gomphonema ( )
: Gom-

> >

phonema parvulum (Kiitzing) Grun. (

), Gomphonema angustatum ( ),
Gomphonema gracile Ehrenb. ( )
Gomphonema ( )
Reichardt?" ! Gompho-
nema ( ) ,
Gomphonema affine Kiitzing ( )
Gomphonema insigne Greg. ( )
Gomphonema angustatum ( )

Gomphonema micropus Kiitzing (
)  Gomphonema acuminatum Ehrenb. (
) Gomphonema truncatum (
) Gomphonema capitatum, 30
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Tab. 1

Species of Cymbellaceae and Gomphonemataceae in Great Xing’an Mts

Cymbellaceae

Encyonema Kutzing

Placoneis Mereschkowsky

Placoneis abiskoensis (Hust.) Lange-Bertalot & Metzeltin
Placoneis explanata (Hust.) Lange-Bertalot & Metzeltin
Placoneis interglacialis (Hust.) Cox

Placoneis placentula (Ehrenb.) Heinzerling
Placoneis sp.

Cymbella Agardh

Cymbella cf. arctissima Metzeltin

Cymbella aspera (Ehrenb.) Peragllo

Cymbella australica (Schmidt) CI.

Cymbella cymbiformis Agardh

Cymbella dorsenotata Ostrup

Cymbella hantzschiana Krammer

Cymbella lanceolata (? Agardh) Agardh

Cymbella neocistula var. lunata Krammer

Cymbella proxima Reimer

Cymbella stigmaphora @strup

Cymbella subarctica Krammer

Cymbella subcistula Krammer

Cymbella subleptoceros Krammer

Cymbella tumida (Bréb.) Van Heurck

Cymbella turgidula var. venezolana Krammer
Cymbella weslawskii Krammer

Cymbopleura (Krammer) Krammer

Cymbopleura anglica (Lagerstedt) Krammer
Cymbopleura apiculata Krammer

Cymbopleura florentina (Grun.) Krammer
Cymbopleura flueminea (Patrick & Freese) Lange-Bertalot & Krammer
Cymbopleura hercynica (Schmidt) Krammer
Cymbopleura linearis (Foged) Krammer
Cymbopleura neoheteropleura Krammer
Cymbopleura oblongata Krammer

Cymbopleura stauroneiformis (Lagerstedt) Krammer
Cymbopleura subaequalis (Grun.) Krammer
Cymbopleura subcuspidata (Krammer) Krammer
Cymbopleura sublanceolata Krammer

Cymbopleura subrostrata (Cl.) Krammer
Cymbopleura tynnii (Krammer) Krammer
Encyonopsis Krammer

Encyonopsis amphioxys ( Kiitzing) Liu et Shi

Encyonema cespitum Kiitzing

Encyonema elginense (Krammer) Mann

Encyonema latens (Krasske) Mann

Encyonema lunatum (Smith) Van Heurk

Encyonema minutum (Hilse in Rabh.) Mann

Encyonema paucistriatum (Cl.-Eul.) Mann

Encyonema silesiacum (Bleisch in Rabh.) Mann
Encyonema vulgare Krammer

Gomphonemataceae

Gomphonema Ehrenberg

Gomphonema acuminatum Ehrenb.

Gomphonema acuminatum var. coronatum (Ehrenb.) Smith
Gomphonema acuminatum var. elongatum (Smith) Raben.
Gomphonema acuminatum var. pantocsekii CI.
Gomphonema anglicum Ehrenb.

Gomphonema augur Ehrenb.

Gomphonema brebissonii Kiitzing

Gomphonema constrictum Ehrenb.

Gomphonema distans (Cl.-Eul.) Lange-Bertalot & Reichardt
Gomphonema khentiiense Metzeltin, Lange-Bertalot & Nergui
Gomphonema lagerheimii Cl.

Gomphonema liyanlingae Metzeltin & Lange-Bertalot
Gomphonema longiceps Ehrenb.

Gomphonema micropus Kiitzing

Gomphonema pala Reichardt

Gomphonema parvulum (Kiitzing) Kiitzing

Gomphonema pseudopusillum Reichardt

Gomphonema sagitta Schumann

Gomphonema sphaerophorum Ehrenb.

Gomphonema ventricosum Greg.

Gomphoneis CI.

Gomphoneis olivaceoides (Hust.) Carter

Didymosphenia Schmidt

Didymosphenia geminata (Lyngbye) Schmidt
Didymosphenia sp.

Reimeria Kociolek & Stoermer

Reimeria sinuata (Greg.) Kociolek & Stoermer
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NEWLY RECORDED SPECIES IN CYMBELLACEAE AND GOMPHONEMATACEAE
FROM GREAT XING’AN MOUNTAINS, CHINA

LIU Yan', FAN Ya-Wen' and WANG Quan-Xi*

(1. College of Life Science and Technology, Harbin Normal University, Harbin 150025, China; 2. College of Life and Environment
Science, Shanghai Normal University, Shanghai 200234, China)

Abstract: Cymbellaceae and Gomphonemataceae were established in 1833 by Greville and 1844 by Kiitzing, respec-
tively. But in preliminary study, both families were put into Diatomaceae by Smith 1872 or into Naviculaceae (subfam-
ily Gomphocymbelloideae) by Hustedt 1930. Until 1960—1970s, Patrick & Reimer gave these two families the same
status as Naviculaceae, belong to Biraphidinales. Round, et al. established a new order — Cymbellales in 1990, based on
the structure of diatom valves in SEM, including Rhoicospheniaceae, Anomoeoneidaceae, Cymbellaceae and Gompho-
nemataceae. Cymbellaceae include: Placoneis Mereschkowsky, Cymbella Agardh, Brebissonia Grun., Encyonema
Kiitzing and Gomphocymbella Miiller. Krammer seperated Cymbopleura subgenus from Cymbella, Cymbopleura
(Krammer) Krammer were established in 1999. Gomphonema Ehrenb., Didymosphenia Schmidt, Gomphoneis Cl.,
Reimeria Kociolek & Stoermer and Gomphopleura Reichelt & Tempére belonged to Gomphonemataceae.

Great Xing’an Mts. locats in northeast of China with a large area of wetland. During the investigation of diatoms
from Great Xing’an Mts., species that belonged to Cymbellaceae and Gomphonemataceae preferred habitats with pH
values ranging from 6 to 9. In total, we observed that 5 genera and 44 taxa belong to Cymbellaceae and 4 genera and 24
taxa belong to Gomphonemataceae. The Chinese name for Placoneis was firstly used among these genera. The detailed
description for the genera Placoneis Mereschkowsky, Encyonema Kiitzing and Cymbopleura (Krammer) Krammer were
given. For many years, Placoneis was within Navicula sect - Lineolatae, but it is much closely related to Cymbella and
Gomphonema with a single, large elaborate plastid which is divided into two X-shaped plates lying against each valve,
connected by a broad column which contains a large flat pyrenoid; Striae uniseriate, containing small round poroids
closed by volate occlusions; Internal central raphe endings hooked towards the primary side of the valve; External cen-
tral endings slightly expanded; External polar endings hooked towards the same or opposite sides. Encyonema and
Cymbopleura share some features with Cymbella as cells dorsiventral, valves asymmetrical along the apical plane etc.,
but Encyonema was seperated from Cymbella by its raphe system parallel to ventral margin, terminal fissures curved
towards ventral margin and without apical pore field. Cymbopleura was seperated from Encyonema and Cymbella be-
cause its terminal fissures are dorsally deflected, without stigmata, stigmoids and apical pore fields.

In this paper, 15 taxa were reported as newly recorded species in China. They are Placoneis explanata (Hust.)
Lange-Bertalot, Placoneis interglacialis (Hust.) Cox, Cymbella subarctica Krammer, Cymbopleura florentina (Grun.)
Krammer, Cymbopleura neoheteropleura Krammer, Cymbopleura subcuspidata (Krammer) Krammer, Cymbopleura
subrostrata (Cl.) Krammer, Encyonema elginense (Krammer) Mann, Gomphonema anglicum Ehrenb., Gomphonema
distans (Cl.-Eul.) Lange-Bertalot & Reichardt, Gomphonema khentiiense Metzeltin, Lange-Bertalot & Nergui,
Gomphonema liyanlingae Metzeltin & Lange-Bertalot, Gomphonema pala Reichardt, Gomphonema pseudopusillum
Reichardt, Gomphonema sagitta Schumann. The morphological differences with other similar species are given. The
habitats of these taxa in Great Xing’an Mts. and around the world were also discussed.

Key words: Cymbellaceae; Gomphonemataceae; Newly recorded; Great Xing’an Mountains
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1—2. Placoneis interglacialis; 3—5. Placoneis explanata;
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1—2. Gomphonema anglicum; 3—4. Gomphonema distans; 5—7. Gomphonema khentiiense; 8—9. Gomphonema liyanlingae; 10—11.
Gomphonema pala; 12—13. Gomphonema sagitta; 14—15. Gomphonema pseudopusillum; 16. Cymbopleura neoheteropleura; 17. Cym-
bopleura subrostrata. LM Bar=10 pm



