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1 000 m, 14 ,
2 2 2 2
s 245
2
: 2005 11 22- 30
122 £RTH
) (1) ;
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12 : nal of Bryology® {The Bryologist) §Joumal of the H at-
L 21 %514 tori Botanical Laboratory® {Cryptogan ie Biyobgie)
2 2
: (2)
3 14 s
2 2
13~ 16 .
; : I, (3) ( L ife-for ) M agdefrau
[ 14~ 16]
( ) : (4)
1
Table 1 Investigated karst waterfalls in sou thwest Guan gxi
/m
E106 43 421’ 70m, ~ 120m
1 362 2~ Tm
N 22° 51. 380 s Om
E106° 43 419’ 10 m, 6 Sm s
2 349
N22° 51 395 6m
E 106° 43 357 L. 2m, 45m
3 . 386
N 22° 51. 410 3~ 6m
E106° 51 135
4 . 238 Smo 45m
N 22° 49. 028 6m
E106° 51 (36
5 243 4 m, 52m
N 22° 49. 040 5 6m
E106° 51 039
6 . 246 3 5m, 4 m
N 22 49. 0520 40 m
E106° 50 717’
7 263 3, 15m, o m
N 22° 49. 073 37.8m
E106° 38 979’
8 256 3 15m, 64 m
N23° 01 301 03~ 0 6m
E106° 38 987’
9 . 241 16 5m, 3m
N23° 01 304 0.2~0 68m
E 106°39 185’
10 o 220 160m, 30m
N 23° 00. 978 1~15m
E 106 40 232
11 o 460 86 m, 62 m
N 22° 59. 689 6~8m
E 106> 29 421
12 621 42 m, 50m
N 23° 00. 1200 5~7.3m
E 107° 06 564
13 116 13 m, 12 m
N 22° 25. 154 2~4m
E 107° 06 552
14 110 5 1m, 40 7 m
N 22° 25. 150 15.2m
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; 2
5
P 5
. 21
P 5
(5) Pippo ( 1990), 14
Zhang& Chen( 2006)  Redfeam  (1996) "%, (Bryophytes) 11 19 36 2)
7 [21] (Liveworts) 3 4 6 (M osses)
2
Table2 Bryophytes at karst waterfalls in southwest G uangxi
Jungem ann iaceae Jungeamanna J. atrovirens Dum. 346 12
Pelliaceae Pella Pellia epiphylla (L. ) Card 9
M archan tiaceae M archan tia M. enarginata Reiw. 37 11
M archantia subintegra M itt 4
Madantia papillaia Raddi 711 12
subsp. grossibarba (Steph ) Bischl.
Dum ortiera D. hirsute ( Sw. ) Reiw. et al. 11
F ks identaceae F issudens Fissdens javanicus Doz etM ok 1
Fissidens gymn agynus B esch. 1
Fissidens tax folum H edw. 4
Fissdensp lag och loides B esch. 7
Pottiaceae G ym nostan um Gymnostomum clarem N ees etHomsch 1 4
Gymnostomum recurvirostre H edv. 1 10
H yd rog onium H ydrogonim m ajusculum (C. Muell ) P. C. Chen 13 14
H ydrogonum consguireum (Thwait etM itt ) H ilp 4 12
H ydrogonim gangetiam (C. Muell ) P C. Chen 5
H ydrogonim gracileutum (Mitt ) P C. Chen 1
H ydrogonim sordidum (Besch. ) P. C. Chen 11
H ydrogonim javanicum (Doz etMok. ) Hilp 1
var jawniam
H ydrogoniwm dwonanun P. C. Chen 13 1
H ydrogonwm w illiansii P. C. Chen 1, € 7
T richostan um Trichostanum cripubum Bruch 6
H yophila H yophila involuia (Hook ) Jaeg 4
Barbula Barbula wphacea (Brid ) M itt 7
Bryaceae Bryum Bryum fortifolium Brid 12
Bryum setsduw anicum Broth 1,45711 12
Bartran iaceae P hibnotis Philonotis wmeriana ( Schw aegr ) M itt 13
Philonotis cap ilfforn is Lou etW u 1,457
Mniaceae P lagian nium Plagiannum succuleutum (Mitt ) T Kop 9 10
Am b lystegiac eae Callierg onella Calliergonellh avp date (Hedw. ) Loeske 9
H ygrohyprum engyrum (B S G) Bwoth 11
Scompidium scap vides (Hedw. ) Limpr 11
Craoneuron C. canmutatm (Hedw. ) Roth 1
var falawm (Brid ) M onk
D rpanocldus D repanocldu s aduncus 10
var kngfii (B S G) M oenk.
Brachytheciceae R hynchosiag ium Rhyndosiagum rparoides (Hedw. ) Card 10
Rhyndhosteg um  oval folium Okan 7
Rhyndhosteg wum inclinaum (M itt ) Jaeg 7

11 19 36
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8§ 15 30 , 3) 7 , 19 44%,
M archant+ Gymnostonum calcareum N ees etH omsch
aceae(1 3 ); Pottiaceae Fissidens javanicus Doz etMok
(5 12 ) Amb lystegiaceae(1 4 ) Barbula wophacea (Brid ) M itt ;
Fissidentaceae ( 1 4 ) 14 38 8%, H ydrogont-
Brachythechceae (1 3 ) um majuusaulum (C. Muell ) P G Chen
36 H ydrogonwm cnsguireum (Thwait etM itt ) H ilp
, 7 H ydrogonium gangetium (C. Muell ) P
3, Jungem an- C. Chen Hydrogonum gracilew tm
niaceae Jung em annia atrovirens Dun.  ( (Mit) P C Chen H ydrogonium sordi-
4 ) M archantiaceae dun (Besch ) P C Chen H ydrogonum
M archantia enarginaia Retw. ( 3 ) javanicum (Doz etMok ) H ih
M achantia papillata Raddi sub- ; 5, 13 8% ,
sp. grossibarba ( Steph. ) Bischl ( 3 ) Pellia epphylla (1. ) Card
4 Bryun setsdhuw anicun ; 10 ,
Bwth ( 6 ) Philonotis capilt- 27 1% Plagionnim sicavlen—
fom is Lou etW u( 4 ) wm (Mit) T Kop Calliergonella cupt-
C. canmutatun (Hedv. ) Roth var falcawm date (H edw. ) Loeske
(Bril ) Monk ( 5 ) Scorpdum  scapioides (Hedw. ) Limpr
Hydrogonwm dixonianum P. C. Chen( 3
) H ydrogoniwm w tllian sii P. C. Chen ,
( : ) [ 18~ 20 22~ 24]
, 3
25 Tabk 3 The Life-form s of aquatic bryophytes at

Dumortiera hirsute( Sw. ) Reiw. et al

F issidens javanicus Doz etMolk
Gynnostanum recurvirostre H edw .
(C Muell) P C

Hydrogonium consguireum (Thwait

H ydrogonium majusculbim
Chen
etM it ) H ilp
(G Muell ) P C Chen
gracilewwm (M itt ) P C Chen
gonwm sorddum ( Besch. ) P C. Chen
etMok ) H ilp

H ygrohypnum engy-
Barbula tophacea

Hydrogonwm gangeticun
H ydrogonium
H ydro-

Hydrogonium juwanicum (Doz

ram (B. S G) Broh

(Brd ) Mitt Rhynchostag wun  rpariod es
(Hedw. ) Card Rhynchosteg um  ovalt-
folium Okam

22 ( Life-fom s)

B

( Short turfs) (Tall wrfs)

(M ats) (W efls) 4 (

karst waterfalls in southwest Guan gxi

Mo
( Short wrk) 7 19 440
(Tall urfy 14 38 89%
(W efts) 10 27 T8
(M aty 5 13 89
23
Cosmopo litans, North Tean—
perate elamen ts Tropical Asia ele-
ments EastA sia elen ents En
demic to China 5 ( 4)
) 13 36 11
% , Trichostonum
crispu bam Bch Rhyncho-

steg um rparioides( Hedw. ) C. Jens ;
5, 13. 8%,
6 )

F issidens javanias

16 67,
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Doz etMok

; T,
19. 44% , Philonotis mmeriana
( Schwaegr ) M itt P lag iom num succu leu—
wn (Mit ) T. Kop F issidens gymnog—
ynus Besch ; 5
13. 8%, Fissdens taxjolium
Hedw. Dumortiera hirsute (Sw. ) Reinw. et
al 6 s

4

Table4 The phytogeographical elan ents of the bryoflora

at karst waterfalls in southw est G uangx i

Mo

5 13. 89%
13 36. 1%
16. 6%
5 13. 89%
7 19. 44%
2 4 (Reproductive system )

(Dioec bus), ( Synoecious)
(Autoecous) 3 (95
Fissdens
lax ffolium Hedw. 1 13. 89 %:;
Calliergonells  cwpidate
(H edw. ) Loeske P lagionnum  succu leu—
wm (Min) T. Kop
Rhynchostegium inclinatum (M itt ) Jaeg
5, 4 35%; 30
, 83 3% ,
Bry-
un fortfolium Brd

5
Table5 The Reproductive systans of the bryoflora

at karst waterfalls in southw est G uangx i

Po
30 83.33
1 2.78
5 13. 89

3
(Travertne or tufa),
[[1~10]
, (A quatic bryophy tes),
(M osses),
[1~7]
4
5 (2) : CO,
CO2 2
: (3)
; (4)
4 12
( 6)
31 Spring w aterfall travertines

B

311 &A#HSE Hydogonium-avertine
Pottaceae H ydrogo-

num
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6
Table 6 The ecological depositing types and subtypes of aquatic bryophytes at karstwaterfalls in sou thw est G uangxi

*

E cobgical E colog ical d epos iting
Consit of species Environment Substratum Sies

depositing types sub types

H ydrogonium dixoniamum
Bryum setschw aniam + s
Mardantia emarginata
H ygrohyprum engyrium
Scorp dim  scap ioides
Callierg onella avp idate
Pellia e phy lla + 89
P lagion nium s cavlewum
H yd rogonium majusalum
— P hilonotis turneriana + R 1 13 14
H ydrog onium gra cilewtum
H ydrogonium dixoniamun
+ Bryum setsdw anicum
Fissidens jawniaus
H yd rogonium w il liam sit
+ Gym nostanum  recurvirostre
Philonotis cap iljform is
H ydrogonium javaniam
+H yd rog onium w il liam sii
Cratonewron canmu ta tum
var. falaum
Aneura p inguis
M archantia enargnaia
— + Bryun setschw aniamm
Gym nostanum calcareum
Barbula tphacea
Fissidens plagiochlod es+
H yd rog onium con guireum + 4367
H yd rog onium gang etiaun
Jungem annia atrovirens +
— F issidens waxjolum 4567
Gym nostanum calcareum
Gym nostanum  recurvirostre

Fissdens gyn nogynus

H ydrogo- Amblystegiaceae
nwn dwonianum P. C. Chen H ydrogont Calliergonella
un williansi P. C Chen H ydrogonium ,
majuscawhim (C. Muell ) P C Chen

Bryum setschw anicum M archantia enarginata )
Calliergonella cuplate (H edw. ) Loeske

Pellia epphylla P lagionnum succulew tm
312 BFE#EME Calliegonellatravertne
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3 13 K& #454 H ygrohypnum—travertine

Amblysteghceae
Hygrohypnun
H ygro-
hypnum engyrium, Scorpd iun scap ioides
32 R iver waterfall travertines
321 ARk HFE—FHSE Hydrogon im—Philonotis-

travertne

H ydrogonium majusculum — Philonotis turne-
riang, Hydrogonwm gracilewtum
322 BRE—-ALHFSE Hydrogon im-B iyum trav-
erthne

Bryaceae
Bryun
Hydrogonwm dxonunum
Bryum setschwanicun

323 REFME Fissidens-travertne

Fissdentaceae Fis
sdens
F issidens javanicaus Doz et
M olk Fissdlens gymnogynus Besch

Fissdens tax folium H edw. Fis

sdens plagiochlodes Besch H ydrogont
un willian sit Gymnostanum recurvirostre
324 #F#H%5% Philonotis-travertne

Bartraniaceae Philonotis

Philonotis twrneriana ( Schwaegr ) M itt
P hilonotis cap ilform is Lou etWu
H ydrogonwm javanicum H ydrogon wm w illiam—
St
325 A #5%E Craloneuron-travertne
Amb ystegiaceae

Cratoneuron

)

Cratoneuron canmutatum (Hedw. ) Roth var falcawm
(Brd ) M onk

33 Dam travertines

33 1 HAER—HEFHSE M archantiaB ryum—travertne
Amb lystegiaceae
M archantia

Bryaceae Bryun

”

M archantia enarginata B ryun
setsclwan icum Gym nosio-
mum calcareum
332 420 #4554 Barbu la-travertne

Pottiaceae Barbula
) Bar-
bula tophacea (Brid ) M itt Fissdens
plagiochlodes H ydrogonium consguireun  H ydrogoni-

un gangeticun

333 8 —RAEHMHE Jungemann iaF issidens-
travertne

Jungem anniaceae
Jungemannu Fissdentaceae

Fissidens
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)
Jungem annia atrovirens
Dum  Jungemannia atrovirens + Fissidens taxjoliun
, Gymnostoanum calca—

reum

34 W aterfall cave-travertines

341 #92 #4554 Gymnostan um—travertine

Pottiaceae Gymnosto-

mum

,
,
,

Gymnosto-
mum calcareun N ees et Homsch Gym~—
nostanum recurvirostre H edw. Fisst

dens gymnagynus
B R ONITIE K 5 0 ek LR 24280 4 A
KA ST TG AR, AF R A B E

(References)

1 EmigW H. M osses as ock builders The Bryologist 1918, 21: 25-27

2 Albiges P Les associatsus vegelales du vetis Franch Rev genede
Botanique Paris 1921, 33 481-544, 589-652

3 Edwad, S Travertine deposits near Lexinglon, Virginia Science
1934 80 162-163

4 Parhar N S & Pant G Bryophytes as rock builders ( I)—bryophytic
canm unities associated w ith travertine fom ation at Sahasradhara, De-
hraDun (A). In Nautiyal D D, ed Phyta Studies on Living&
Fossil bnts PlntCanm. (C), 1982 277295

5 WeijemarsR, Mulder-BlhnkenCW andW iegers ] Growth rate obser
vation fran the moss-builtCheca travertine terrace centralSpain Gee
bgicalM agazme 1986 123 279-286

6 M ichaelH Field PlhntM acrofossils fran the Lov er ChamelSed i ents
at Marsvorth Buckinghanshire New Phytologist 1993 123 (1):
195-201

7 Pentecost A, Zhang ZH. The travertne fora of Juizhaigou and M un+
gou China and its rehtionshipw ith calcim cabonate deposition. Ca
ve Kamst Science 2000, 27(2): 7H78

8 Pentecost A, Zhang ZH. A review of Chinese travertines Cave Karst

Science , 2001, 28 1528

9 Pentecost A, Zhang Z H. Biyophytes fran sme travertine deposiing
siles n France and the U. K: relatonships with clinate and water
chen istry Joumal of Bryology 2002 24: 233-241

10 PentecostA and Zhang Z H. R esponse of bryophytes to exposure and
water availbiliy on same European travertines Joumal of Bryobgy
2006 28 2126

11 R , 1988[ Yuan
Daoxian and Cai Guihong The Science of Karst Envioment
Chongqing Chongqing Publishing House 1988]

12 R , 1983, 2
147150[ Li Datong and Luo Yan. M easuranent of cathonate rcks
distrbution area in China Carsologica Sinica 1983, 2 147-150]

13 Zhang I, Corlett R T. Phytbgeography of Hong Kong bryophytes
Joumal of B bgeography, 2003 30: 1329-1337

14 Zhang Z H. Biyoflora and sane speleothans of kamst caves n
Guihoyu S W. Chma Swizerlnd, Proceedings of 12" intematon

alCongress of Speleobgy, Vol 3: Biospeobgy, 1997 297300

15 s ,

, 196, 15 224231 [ Zhang Chaohuj W ang Zhhui
and ZhuAn A prelm mary study on bryokarst of caves in Huanggu-
oshuA rea Carsologica Siica 1996, 15 224-232]

16 R

, 2002 220 359-367[ Zhang Zhaohui and Penie-
costA . The fbristics of the bryophytes and Karst Depostion in K arst
Caves Enghnd A cta Botanica Borealioccidentalia Sinicg 2002
22: 359-368]

17 Zhang Z H. A study on the bryophytes at Fly ngD ragon cave of
Guthou Chenig 2002, 7 9194

18 Pippo S Annotated catlogue of Chmnese H epaticae and A nthocero-
tae  Joumal of H attoriBotanical Laboratory, 1990, 68 1-192.

19  Zhang Z H, Chen J K Marchantiophyta and Anthocerphyta in
Guihou province P. R China Joumal of Bryobgy, 2006 28 170-
176

20 Redfam PL, JrB C. Tan SHe A newly updated and annotated
chedkl1st of China mosses Joumal of Hattori Botanical Laboratory,
1996 79 163-357

21 R . . : ,
1984 Wu Pengcheng Lou Jianxin and W angM ezhi. A G bssary of
Tems and Nan es of Bryophytes. Beijing Science Press 1984 ]

2  Zhang ZH, W ang ZH, Ran JC andLingH. A prelin hary sudy on
bryophytes fran three Black L eafM onk ey s Reserves in Guizhou and
GuangxiProvince SW. China Guhain 1997 17 331337

23 Wang ZH, Zhang ZH. Notes on the bryophytes of the kamst caves in
GuangxiProvince Chenin 2002, 7 9599

4 s s s

: ( R ). , 2004 23 154
157 [ Zhang Zhaohui LiX kona Pen Taq Zhao Chuanhai New re-
cords of im nous lvewors fran the karst caves of Guangx iprov ince
P. R. China Cyahodium cavemanm Kunze and C smaragdim
Schiffin exKessiler( Cyathodiaceage Hepaticae). Carsobgica Sinica
2004 23, 154-157]



4 : 611

25 s s , . . Kum ing area in Yunnan provincg P R. China CamsobgicaSiica,
, 2005 25: 107-111 [ Zhang Zhaohui Zhao Chuanhaj Li 2004 23 229-233]

Xiaonag etal A study on the bryophytes of karst caves threshold at

Biodiversity and E cological D epositing Types of Aquatic B ryophytes
atKarstW aterfalls n Southw est Guangxi

ZHANG Zhao-hui > CHEN Jia-kuan'
(1M i stry of Education K ey Laboratory for B bdiversity Science and Ecobgical Engineering and Institute of
B iodiversity Science School of L ife Sciences Fudan University Shanghai200433
2. Guizhou ProvincialLaboratory for M cuntainous Enviromm ent School of G eography and Biology
Guizhou NomalUn iversity Guiyang 550001)

Abstract 245 specmens and sanples of aquatic biyophytes were collected fran 14 karst waterfalls in southw est
Guangxj P.R. Chna inNovenbeyr 2003 The characieristics of bryologcal b bdiversity as folbws (1) It consists of
36 bryophyte taxa n 19 generaand 11 families Among them, 30 moss taxa n 15 genera and 8 fam ilies w ere founded
while 6 lvemwort taxa in 4 genera and 3 fam ilies were recorded ( 2) The life-fom s are Tall wrfs (38 8% ), Short
urfs (19. 449% ), Mats (13 8% ) andW efts (27 78% ). (3)The phytogeographical elements include Cosnopol+
tans ( 13 5Pb ), North Tenperate elaments ( 36 11% ), Tropical Asia elements( 16. 670 ), East Asia elaments
(19 449 ) and Endemic to Chna(13 8% ). (4)The reproductie systems consist of three types D ioec bus taxa
is 83 33%, Synoecious is 13 8% while autoecious 2 78 %. A ccording to he feature of environm ental factors and
key biyophyte species 4 ecological types ( strean w aterfall deposition riverwaterfall depositbny  dam deposition and
cave depositon) and 12 subtypes of biokarst depositbns assoc nted w ith biyophytes can be distngu shed

Key words aquatic biyophytes biod wersity, ecological depositing types southw est Guangxi



