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Abstract: Based on 78 specimens and samples collected from six active travertine sites in Northwestern England
and North Wales. U. K., the present paper recorded 10 typical travertine bryophyte communities. The bry-
oflora of travertine consists of 14 taxa in 12 genera and 9 families. The phycgeographcial elements of the bryoflo-
ra include north temperate(64. 3% ). european temperate{14. 3% Yand cosmopolitans(21. 4%). The life-forms
are tall turfs(7.1%), cusion-short wurfs(42. 9% ), mats(14. 2% dand wefts(35. 8% ). Five ecological types of
the communities can be distinguished :bryophyte communities on spring tufa; bryophyte communities on water-
fall tufa;bryophyte communities on cave tufa;bryophyte communities on tufa under cliff and bryophtye commu-
nities on stream tufa. The travertine formation associated with bryophyte communities is very active at these re-

search sites.
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¥EAE (travertine) , R A K (Tufa) , I8 HF
MR K BRFAAKBEAOMERTREHNE
LR E YK ERS. AR, S9RE
MESErZHNERARBNT KSRAR,
WER . EE. S AM HERAR LB M
A A, PR Ey MR SAE S
CEMR AR AAENMRETEARTEENE
S

EHHMTE —BEBRKEAREKRELES
HEAM. ENARKERSONARBTEER
BOEMT —REBEEYEENEPSETT, KX
FERME 19985 10 AP EEEREMNEEEHZ
(Engtand) FALFHEF L (Wales) LB HH K
Er o BRI EE B BKRSE, U
APHBEEHAY KR . L& LAaicITHIER
HEMdt— S R R LR YRR,

1] HIRAEEHHERALHAR
VA
1.1 B4R IEENR

HREALTEEBILT, CEQEER AL
&P ity 78 1] B (Derbyshire) #1 g% 45 1 4k 88 4Y £ W HT R
(Gwynedd) 5SS EEE(Glwyd) . b B KH
53°04' ~53°18" N,1°32" ~4°04'W 2 5], B 35 X S 8%
FEBARFESEERTHSIKR.L ARE 3.5~5
°C,7 HIRE 15~16 *C.EHE F 10 C; B HE
5% KR 732~1 600 mm'”, FERXKNEL
PR T E R A &4 A KA (Carboniferous Lime-
stone) R WEBEBBRABFTRE EE K &8
B A ATNEBLESY., HPOBE
(Matlock Y 2 22 B 8 Bl R K 9 1R R S SE T B DX % L B

F1 RERERZHILSHIRRTLSEHAREERAAZFF R A

Table 1 Fieldwork sites of bryophyte associated with travertine formation in Morthwest England and Morth Wales, UK.

b | ' = T2 b L B Tt EEERY T = E=A NG
Items Province District Investigated sites Travertine type Altitrude(m} TInvestigated time
# i B HE Dynslel forest BMULFEHHT. RRSE 230
(53°09° N, I°32' W) Stream travertine
Em=  w0E L% Eﬂﬁii&ifﬁsﬁg;r:ﬂ BT =20 'O WA 110 1986-11-01
England  Derbyshire  Matlock 134 W) 4 Cave traverting ~11-02
BEBH Warmspring Wa- BHEBRBL(T=20"C)Warm 105
terfall (53°07° N, 1°34' W)  spring travertine
TAMEE S SV 2 BAE Dyserth Water- 3 % 8 % Warmspring wa- 37
Clwyd Dyserth fall(53°03' N, 3°2B" W) terfall travertine
. % e BLer¥ R The coast 5 %4, B K % % Spring f~a 1998-10-30
Wales B EE HEW R Tine (53°18' N, 4°04" W) travertine or dam travertine ~10-31
Gwynedd  Bangor P B M Naniporth(53°18 4 3 14 B¥ % 4 Chff traver
N, 404 W) 15~20

tine

J./ (Bangor) 2 3 R R AR 2 1 0 S8 45 £ 71 B
Rz —,

1.2 IR A

L2.18h otk (DL UERXEHEZHILEHN
BUR LA EF I HE R BN KR %, %
EESAYSETIERRRRN 6 N SESHB
FEMB S, P, % 2 WAL AR 48 10 BR ( Derbyshire) &
3 4 & #B 42 FE FE K (Dunslef forest). W /R 875 [ 2
7 (Berwent Gardens Cascade) 118 5 8 45 (Warm-
spring Waterfall), Bi/F L+ ENEFEN (Gwynedd) & 2
P R IR R (The coast line) ¥ B IE &
{(Nantporth) R SR EH (Glwyd) & 1 M S

B (Dyserth Waterfal) RS EAFRAE 1.
CORF - ELE s MIRBE. KA 10emX10 cm
SR, REERNHHADEEAST 31 . F4 0
FICHEEERE R SEATERIE. OFIITHE
] : 1998-10-30~10-31 (B /R 1AL %6 ) #1 1998-11-
01~11-02(HEH = FILFR ),

Le2E2RIH (DEFEE ECEFESREL
txREMNEHSATERNITBRERAYT LR,
FHRBRRTET AR, M B ME, £k
BREMTHEEBHEYIRE . CQOBENT. B
ERESEHRFARTH Longron, REH BB RE K
M 2 [ W5 4 3% B (Life-form ) & # Magdefrau'™
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EHE SR B A EME E S # Schuster, RM. "™
#1 Tan,B C & Pocs, T &3 it R &8 5+ KR,

2 BELEHAWBEERE

2.1 FIER
RERNEAMRSR . BEXTABFES
HP IR 128 UM &R . AhEECRESE
BREAYHMER 0% . RIRBREEE
{ Letocolea furbinata (Raddi) Buch) (FH#L £) . WE R
B B8 ( Fissidens viridulus (Sw. YWahlenb. Y (F #1458,
A =5 E k8 ( Eurhynchivm swartzii (Turn, ) Curn. )
FHlZOY At 4 A B U 8 3 M (Cratoreuron com-

metatum { Hedw. ) Roth wvar. wirescers { Schimp. }

Richs. & Wall ) GRLE) HEESEEHEYX K
FioRF,

HER MAEERYT ERINBARE . &
WEARMMEFEMNTIRGEEN BEED AR 8
FOEMNBATEAREREXMERKKESHEER
HE. TEBEH B & (Anewa pinguis(LL. )
Dum. Y, & 1+ 3 A 8% ( Baréula tophacealBrid. YMitt},
3 5 BE ( Eucladium verticitlatum {With. )B. 8. G. ),
] B ¥ O BE (Gymnostomum recurvirostrum Hedw. ),
S DG, aeruginosum Sm. ). B e G
L2 (Rhynchostegium riparioides{Hedw. YRoth) ,
M 4= 4 BE (Cratoneuron commutatum (Hedw. } Roth)
4 FE(C. fil:lr:&mm(Hedw. ¥Spruce?

®2 AEEBIEFLTHARTIENBSEL NN RAN

Table 2 Bryophyte recorded from active travertine sites in Northwest England and North Wales, U, K.

#} % Family B £ Genus & Species

B E¥$ Lophoziaceaceae KB R Leivcotea FER R E (FHHE L. urbinare (Raddid Buch
1% £ | Pelliacene WY & Pellia B E P, endrmifotiz (Dicks. 1 Dum.

8 &¥ Aneuracene B HER Ancura HE A pinguis (L. ) Dum.

¥ & # Conocephalaceae BB Conocephalum BE C coniewm (L. ) Dum.

#h R #l Marchantiaceae HH BB Pressia HHE P aguadrata (Scop. ) Nees

H.RE# Fissidentacene
b #EF Pottiaceae

REMR Fissidens

A OE¥ER Burbula
MR Fucludium
O R Gymuostortum

R R G F, virtdulus (Sw. ) Wahlenb.

KAH OB B, tophacea {Brid. ) Mitt,
MM E. Verticiflaium (With. Y B. 5. G,
YO8 G recurvirostrum Hedw.

H W Brachytheciaceae FE B Eurkynchium AFEEH E, swartzit (Turn. ) Cumn,
KB W Rhynchostegium Bl B (I BB DR, riparicides (Hedw, ) C. Jens
i ##F] Amblystegiaceae 4 B/ Cratonenron KM O, commutatum (Hedw. ) Roth
o o A B S T G 8 0C. commtatum
var. wirescens(Schimp. JRichs & Wall.
&8 C. filicmum (Hedw. ) Sproce
4 it Towl, 9 # 12 8 14 #

2.2 RERS

MEUHAEESIREN —-RES"NEE
TR E B SIS A ATEICR, A RE
EWZMBTFTAATEFLESEHEN S
FRX ZRBE A 3 Fh, BIR BN 2 Fh (Bu-
ropean temperate ), Jb B # 49 # F ( North
tempethure } FtH 7 7 2 4 7 & (Cosmopolitan) 3 #
R, HPRBHEHHRAE 9 M, SEBA 6. 3%,
B A A, K L H BRI A EES RATECH
FhAE 2 R oh OB 14. 3% IR TR EN K
M4 RERGTEMHHR HRE A, SEHN
2L AN ENRG AR .75 . s 8%,
2.3 £F 8 (Life-form)

ERAEEEEMERE BEF X EHA

AR KPSFEEER. B ESEYEFRNS
. AT AR R IR A — RIS AR . REH 2= Fg/R
THREEEEMERE TUI 4 FHEEER . &
AT (Tall turfs) 1 B, BN 7. 1% . ERER
JEBE iR 45 A B B (Cusion-short turfs) .6 F, & &
WK 42.9%. ENRRAE LT . REREE
B RIHO#. SRS U . REeEL. T8
(Mats), 2 #f, 5 BB 14.2% I EE MK
B G R (Wefts), 5 Fr. 5 B 2AY 35. 8%, B
BUEBE. OFEGE 4R 4R
W TR NE HBES,
HTFESSENEL S —RYBE . EH
M EMASMENT RERE AAENEE
B K ER . WS REA BB AMTHE L]
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7B 7000,

3 BMEXBDRESSAN

EITMEHTREBRZNAERLEFBER
MR ERREE 10D X EREERR.BH.E
EMEBRBNETFREHFER P XBURBE KK
ME R TS NESERNERIIRY.

REESEY TIPSR RRE ., TRRIER N
BRTESEDHENINNT 5 $EREBHE

31 RESETHSR

AR WEKT BRASE P U RAB KRR
EHEBAYHE. BRELIREIERTELS
A BT T AR,

ERPFLBRGERESHECTRLRY
BEXNEFLERAS . BRAENHEL 180~
200m WILFHRT HEAHREEREERK DK
BB .IHERPAI/HEREDER . TENH

EHGAE—4 B BE (Ancuro-Cratoneuretum) ,

HHl,

KMo f 8RR AE M B ¥ (Cratoneuretum) ,
2RI EEERZALHANFLLETESEAMBEEASHESR

Table 3 The main type and distribution of travertine-bryophyte communities in
Merthwest England and MNorth Wales. ,U. K.

mERR AR BERAELE EHREERS MHE(m) AL
Type Name Consist of species Habit and travertine shape Altirude Sites
REELENE L E L 1 Cratoneuron filicinum BRROCT=20°C), i 142 LK Matlock
Spring travertine Craloneuvetum ¥\ Aneuron pinguis + Pres- RFB. L 6o, 8 3.5 m, &
communities sia aguadrata 40 cm
WMBEERE Ev-  Eacladien verticiliatum BRERKTERERE . RE 15 BE %R Bangor
cladietum R.EIME1L5m,Xd0cm
KM RBR  Craonesron commutatum WEATORERE FAN 3.5  BELF Bangor

¥ Cratomeure-
reem

REEEnyg WEBRE Cne R Cowcrphalon comicum,
Waterfall  traver- cephaletum { . Fissidens viridufus+ Eu-
tine communities rAynchium sunartzii
#Hl O B8 Berbula tophacea+ Euctadi-
BB Barbulo-  wm verticillatum
Euctdietum
FAGEERR NMEERE Ev L. Evcladium verticiliatum
# Cave travertine cluadietum £ .Cratonexron filicinum
communities
EEsagn BHBE-XB  Ewledivm verscitiaum +
# CLUfl cravertine & B ¥ Eucla-  Lefocolea turbirata
communities div-Leiocoletum
B OB %E Gymnostomxm receaviro
Gymnostometum  strum
BiE R E BARE 4+ A Ansuron pmguis + Cratoneu-
Stream travertine B BE B Aneno-  rem commutatum
communities Cratoneureturn
EMHERER Crameron commutatun
BT P B ¥ var virescems
Cratoneuretum

ﬁ%ﬁiﬁ am'lﬁ 1.5 m.ﬁ
30 cm

BRAEBI2m.E2m, HHE
B 4.5 m gbWEEE

MABRSHEE(T=20"
C),EBERFH10m,H .2

BREEFAHE25 m i,
BHA

AT T MR THER
%!EEE“!& 2 l'l'hﬁ 0-5
m.E 1 m

FEMHP s m HUET e
*!5&&4& 1.2 m.ﬁO-B
m. K Gém

W4T P B3 70 K il
FEETE . 250 m RAF

WHTHEERBEAT 20
~ 40 co F5HETLE

27 O =B H

Dyserth waterfall

115 SHEERWS

Warmspring Wa-
terfall at Marlock

O % Madock

18 PN
Nantporth

15 MM
Nantporth

227 MEXEHRH

Dunslef forest

225 MEXZRH

Dunslef foreat

. {h={E35F Domiant species, =4 F Associated species,

3.2 ARGEEHHE
1553 A5 FE W 7O O AT B 9 o A T LK IR R
BHEEHYBE, AABESERSLBR
B EE AT RS R R S,
BRI A SEEH S REART
DEEME AR E-BRERRSENTE N

B.ER 118 m. WEA 1.4 m, BERAR O REE
B A . ZEE e T ENBEE
BB (Eucladietum) ,

3MABEEHIE
BAHERBIETHEE, DR GEE, Bh
ERLREREBFETRRABRRENERHEY
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BTN KGEEHEREEARERZNETR
LEHEAG.EEPFROEBEELREN, I8E
BREGTHNHEXRERABRAIE. LT EHHEY
6. ERXMRERKEER FROBEEHOE
— ¥ § BE 1 P ( Burbulo- Evcladietum ) #HE & ( Coro-
ve phaletum) Bk,
31 IS EERE

MR ETEE F THRREAREEDY
BEMYEE. BA LB FRYREmRINE
AR msdginig.

HEERTAXLABEITER T LHBHL
HE,EEREATATIE ~15m B AKEIHE
EWHEENBREE, AHAHEEERBERER
KRR EERAHERKRETHERY. X
MEBHTERIWSERESEHYRERS DN
& (Gymnostometum) FIRE B BE B35 ( Eucladietum) .
IS REERERE

o REm KR HERRE D &KILMIE
TR AKRES N ESHYHEE, B sl
AT RREEANER R,

REEBEHECESRERKER ZNSH. K
YRR R A DI (Matlock town) [t 35 H9 0] I,
WEUHRB A, ESBREEFENRE, 20 EFF
ZEZHRRERREN 20°C £H: EHRYAERH
AFETERSE S S AREIHELR B ST £ ER
AR Bl A AR 0 S LI TR R AR o K R ER S T A L AR
HYBH—KERRN. IHERTUSFEETRTH
B & BB (Cratoneuretum) 1 B B ( Aneure-
tum ) BETEFNIH LB BE YR (Euctadietum) 3

BERIERE, AELDHRA I HHE(The
Natural History Museum ) & £ 4 3% 47 A £ . Le Ellis
¥ 1. Alan Harrington # + 4 Angeca E. Newton #
4+, 27 £ % (University of Reading)R. E. Longton
W+ 2 4 £ X # (King's College London) ¥ # 5 %
EHARIHARARBEHANSFAENE LTS,
A ¥ {5 — 3 St
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