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HFRERERUURES WEEFEmMER, A, 7Edb4: 30° DI B . R
XEAMN—ESBRA(ERELRTS . E4ERERENTERE . FAAREEKRY
FiiEmAfTEEEA)RE D, NERED MR, LHFHRE, AL LHREE
HH 205 % FNBERE 27.4% HEBEDHAEXBX (& Do AR ENWHAZHET
ZHX ST, W R E B T R B Dhr R L R 2, R ER RN F S E
AT H X B M5 IR,

Bl RELSHEERGHEYREMTEE

LB 2RMK; 2.WRAA; 3. 40 FSH
%; A BRANEHAS: 5. EEFZ.

#£1 BESHS2EEHEHHY. R FHBHTEE
® # B # F 54

2 H| BRERIRSM | 2 B | BREZBR.UERASH | 2 B | BR.%8.IRTH
E % 45 22(48.8%%*) 128 45(35.2%) 647 133(20.5%)

£ H

#® % 63 46(73.09%) 366 160(43.79%) 1534 421(27 .4%)

=B it 108 68(63.0%) 494 205(41.5%) 2181 554(25.4%)

* HRERAWLER, P OESRSHNEHEY.
* R S52EEEFBNE LB HRIFH.

—. REDNHRE XEREYH — L ERER
AR B R A Y L 260 R S 2 A PRI 10% 5K SRS A

* AXGEEBETEPRAERLE RERSEE HER EXRIERESRAZFEAHELZREL, RERR
EERETEEL . AXABABRBEX EEW-SRENEH4E . &5 AERD. SR E BT KX
HAXE ENESAESEFHRENS, BHHRARMEETENFREHEYT, HERT GH EHE
YE IR BEEREEAE XL ERZREHBET TFE. ElE—HREOHR.
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£, ZHXEHEDHR. B, #o35ESEEEDR. B, 0 958%, 80.1% &
73.7% (% 2)o REESGHERIPEE 2), mPABBGH, RISLEERA 100 KE
A i LU Rk 5000 KL b BRI L, BIE-DREWRS BEHELD , RUWRTME
X AR WM, EAFEEBX B AERAELEEEDX RS KESHHOEE, BT
SFEEE 3000 KDL RGHIT B BE YR MR EE SRR ILILMRER, AXUWE
MR DR R ERBX IR 800—2500 RAELAWEEE Y (800 KRLATHATH & i
MAE), HEIBERARMBEL EEARUEFRNEER HEMEE,

2 BRSHEEEEESHEDHE. R HPHEOHNEE

% 5 # ¥ = B i 4
POEY BELVER.URSH | E K| BNEE.URSH | A B | 2H.2R.UREH

&5 % 23 22(95.79%*%) 48 45(93.8%) 146 133(91.1%)

g % 48 46(95.8%) 208 160(76.9%) 606 421(69.5%)

A i 71 68(95.8%) 256 205(80.1%) 752 554(73.7%)
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4200m f
S A Dicranaceae
rz; ;};iﬁ‘ i f?‘ 5y Dittichaceae
THERY Pottiaceae
3700m Grimmiaceae’
Hypnaceae
£ia] bl Thuidiaceae
Aty Brachytheciaceae
2%0m Polytrichaceae
Frullaniaceae
B e e Scapaniaceae
W& #iY Thuidiaceaa
2300m Mbpoiaceae
N—— Lejeuneaceae Neckeraceae
\HL‘ ﬁ% " ;,;,‘ Porellaceae Meteoriaceae
biﬂ;{?;;@ ) Frullaniaceae  Trachypodaceae
HE Plagiochilaceae  Thuidiaceae
1100m Cr yphaeacea.c ’
Lejeuneaceae Hypopterygiaceae
T ) . R
‘m?,fﬁﬂi*a’j Marchantiaccae * Rhacopilaceae
R Meteoriaceae  * Lembophyllaceae
200m Pterobryaceae  * Phyllogoniaceae ]
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ARB=RZEAFBHRIANABEEE Lejeuneaceac) . BH-ERL (Frullaniaceae) ME
Bl (Plagiochilaceae) , BESXHE B R R L YA BRI, BRI HE,ERF L
WERHBHXEREY,. NEDRREEBX A ZELMHEREY; N, EoHETR
RBE (Sphagnum) F1& R EERL (Polytrichaceae) ¥ M, BIFIHRBHBEHE AT S
EUENSES TN

2. $ls TR FAHTRR &

ERE, R FERE TR RS EE Y BRI B A 18055 (Lepidoziaceae)
BB R (Redulaceae), JeEEBR (Porellaceae)y HM-EBERL (Frullaniaceae), HBHEF
(Lejeuncaceae) HEREER} (Leucobryaceae). BBl (Prerobryaceae), FAM-BERL (Trackypo-
daceae) EEERL (Meteoriaceae) . SLHERt (Neckeraceae), DI R FLEER (Hypopterygiaceae)+
TIgER (Thuidiaceae) T REER (Polysrichaceae) HIH5T BRI, HRELRERERL
X B BB S, _ERAR B BRER B R SRR AN, L4 R R E R A
FrERER BB RINGE3), HEER . UASHINE —E5H. PEREFDTE
bR RE S B A LA TR AR E . B & Fi.

£3 SR ERWFMBIEE

B RFH = B o X
B %
B 4 b # b
WEER Porellaceae 1 24 3 58
HMBH Frullaniaceae 1 8 2 46
ML FL Lejeuncaccae 13 29 37 148
-8R Trackypodaceae 5 9 5 17
& # Fl Meteoriaceae 12 35 12 60
F #% B Neckeraceae 6 10 10 54
FLEBER Hypopterygiaceae 3 4 4 15
T 8 F Thuidiaceae 11 28 19 65
& B#F Polytrichaceae 8 26 9 55
J! it 60 173 101 518

M EFRA X 9 MRHE BB BB U ASHYFTHERCEAREREHE I HHE
B 59.4%, BABER 13 BARBERERLEHX BB 1/3 5b, R,
BRWBEGA 60% , HHBH EHR L FLEMH ., &R#RPIERHBLFHRNT 5
WX, MAEEE (Porella) MEMEBRE (Frullania) BRAREDSAREEEBX LA
Ko

3. i EE LK EY

EBEBABRAHMERE, XERBEINBBXA TR, AEAFHAHEER
(Lejeuneaceae) By 10 |8 24 Fh, R E BB (Redulaceae) REL I (Redula) T 2 Fho BEZE,
— B IEH AR, W RES (Heteroscyphus argutus) EIR/REHE (Frullania
nepalensis) A1 X & S Hy78 LA 50 T & AR BB B/ NNOF - FE DR REEH E . B
BRI AN B Fh 43 F g 50, B PR T 2K 2300 REL T A1,
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4. %HEE

EMF KT ERTUHXERI 32 MEER, BNEES BT UMK RS HA
S, EhBEMHNERNESGRERERNNERET, MREGERGSNR. E8. LR%E
o, HARY 1500 SEHABNBX D, DRARTVEEEE 134 G4, ENZHERDLN
BE,.

5. 5iHR

REERH . EEBRBXZATRMEREFIANE: MWEHHEE (Powc'llm) g
W5 828 (Porotrichodendron), RIEMEBE LM R 3 #, KR WEIEBE [P. australis
(Hamp.) Broth.] P REEMEIBRARIW , M- HIEMEE (P. acutifolia Broth.) LR T H S
2, SETREGEEBHRAGUENEE (P. involurifolia Mitt.), FEMNNTIEELES
(HE 3)o

B3 44E
LB R Powellia; 2.0}§X8EE Porotrichodendron,

W EBESMERAE 12§, HdXiE# (Porotrichodendron mahahaicum:(C. Mill.)
Fleisch.) A TIFERMERG RREERBHMXS, K& 1 HEPIHTHE
FEWALS: 15° ZE%s 25° Z /A (B 3),

MR T ERSHBX SREMNAD EE RS SR EREOX R,

T, BRI R X A R X A IR R B

MIEBASERBEEN LA REEFi, RERE S =CME ik, ARLH K
WAREEHRHT o BEZELXH,AHARERARTSE, BUR LEAEEMEHEN,
BHENEVERALET RN, 2F T ARE—ZHELHRKE, TRERSLEZ
B RR AL, MK BRI, e R R BERL (Sphagnaceae) EMRIHITo #AH
ELRHER (Jungermannioles) HHFIREEABETE, EALUNE, €EZLRESE
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=0, XERE (Metsgeria)s PNBIE (Plagiochila)s &WHERE (Scapania) TR T8
B (Neckeraceae), IR} (Thuidiaceae), UR—EBAHMWERWEHERE (Frul-
lania) BREER (Roduls) FIGEEE (Lejeunea), ERWKIEE AR ST, BOE
BRI EERIOAETEH, MiXEEBaNNSIHTRE, UREEX, Hit
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M4 EERNMRK SHERXAH AL BREENHE
1. Radula acuminata, 2. R. platyglossa, 3. Cheilolejeunca imbricata, 4. Rhaphidole-
jeunea foliicola, 5. Leptolejennea elliptica (BBMMEEESENITR), 6. Microlejeunca
punctiformis, 7. Cololejeunea floccosa, 8. C. tenella, 9. C. spinosa, 10. C. pseudoflo-
ccosa (BERRAMMEAEZHETHRGITR)s 1. Piychanthus striatus, 12. Leptocolea
dolichostyla, 13. Pedinolejeunca formosans, 14. P. himalayensis, 15. P. aoshimensis (¥
TR AT SR AR EHREAIER ).
a. REFGEKBLG, b. REZHEANRAN, c RESBEN, d EﬂEEEﬁEE’J(U\mE
AEMIER)> o BHAFHH(LEBSIEHIEBENIER).
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R =L N SRR AR SRR RREEEN, XENE S REL R aE
22 rn

R R, A R B BB R R B R A il AL 58, 48 = 40 RS B4R T M
AT SREDR R ILNNERL, BLERNR, BIhH LA 5 /E R 206 L B M
BHEVEAMRRES T HEBENE A, Bl KEDH TR B S B sa Yy
B S-SR ET R AEM AN R EEMNEEN TSR E S, - IR
BR53% 45% , TALE 30% , RBRXEEIEFBREMTERN, EWHESEERM
SHEERE (Powellia) RHH%#EE (Porotrichodendron) FEVEE BIE I, HBIE IH R
PR TR HEERENETEMH, B85 7000 FEKK PR, BT HHED
RBENIR, b ESNRE RS HEYR R R TR EM, X T EHE Dhr
e L F R R A2 Y

A—NRBERHHRESEABESNREEEHBROS 6, REREDR ML LT
HIEH? BATNA . EERMER, —RH N ESEE DR RILTR R LAT, /45 H
i A BEERAIX, M AESRTHEEXEHRME NI, —RUNERREEST
REEEEM M ABLHGEBE BN, SBRSESHRLZEHETSRYER KL
HEREZED R R NREER (EELEBH) RANHRESHMEKRE, ENE5RE
HEBX SO S,B 1/6 55, RANAMHWES RS LH, AETEED
FRELGRIAETI T A B HR o YEDRRLZR LI G, SR MR, B R
D BSERARETHH E S EE, N RASRERIX RZ 22 vk) 58 mimh 5
FT TR, B—raEBIEYNERRERLEBINASBETENRES, EHNER
FREHEHRKBEENSL, RABDASIEREEEEHREBRNELIT R Z —
MI AT R SR LA AEEI 13 8 28 7, @B d 4 REarg)ijimEl (8
B 10 7)o BATNG ERFHBRTEMEANELE, FTHERIIEMNARR X 45
DHEREBERENULE, RESEDRBILEENX R, REBHETERBHBXES
Bl F— MM A B RE RN EES BN ETEEHIX, EE 4 P4t 15 4Nk
RIAAEILREY, i 23 WHEBRER S GENERSESTHEHK, X—HxE
WIR AT e R B Dhr L EF-pr S 380,

AHIIANEBNREAUFE BERAEDN BEEBXO“BE D . MILABE L
BB ARUHEENSHE (B 5, 6) th, FABXYARARE: —RAhE-AAR
B, BN EES X HEMERKER, B—LADE-EDRRERR,RT oA 0
NTEDR LM, ESEBRTEFRELR. EIEEDRBEHXAORILSH—KAR
AR ERATL, A LA REEALNS B — R BN L RS ERERA
BRSO REYE,

IR ERESRSHNEAABEWTILMENR: 1. 0—8EWA S —REhE EHN
R, WWIEREERE (Dendrocyathophorum) RMTILEEE (Hypopterygium) FHER
BB (Cyathophorella) Z[HHIERR, 2. 0% LNER; 3. BEBHENRHNIR S/
DML T ELD B, -8R} (Trachypodaceae) Y6 NEH, (X1 B 1 R TFrhzE, 4
5 BHEE 12 Mo GBS RS, 4. REBERRENREERBERNOR B % L
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L.YUABER Pseudospiridentopsis; 2. RVER Diaphanodon; 3.5R%%E
E Actinothuidium; 4. 22IKER Giraldiella,,



4 1 RBEE: REDNRERSHEY KR FHERR 399

FERBIEILEE 30°, BEREBERTMANKESLEGHSHERNESLERY, ER
EEBSRABHEDIENE BAIRUKER, HP—ELU ESSH T8, PE-H
AEYX AP E-ELEEUX RE LA ERE)IE EHER B S XX
RESRNOBRAENERAG, M2 E LA E LNERREWE T HENSESRE,—
FHHEEET ER T RN, H—HEHXER AW BB NEERESBEW, &
BEMA T 0, 25 RB WASHRABRME"WIRRHEHX , 0 & 8EE
BFROHHPLZ

AAHEF DAL AR EAR MR T EEREN AR REFZE/I,
EHVEALES, wmIIEBArEEMEX FENRESEERE 204, R 58 ShrkEs
RBHEHARERNG 10 M8 (kDo NBHZMRE, DN REERAK 5RE L
EHXZAULFEE=ZADHGERE: L EDHNEAX-ZR-RERILBX (H6);
2. BN ERR-RECE, RERHEEIERE NIRRT SH {8 B Rl EX EHX Z[H
BRZHERAT”, BRARMNEE A (B5,6); 3. AT LRWEZHE, HEDRHERY
X-RE)IE EE - R RKLRR-RERBLE-EAREE (B 5). SR, XM
HHARHRARS PR, BT U RN EEE M, B2, EDHEE LIS ZMIRE
BRI B DA P ik LB B R TCGERY » AOUSCE T WA SR VR K X EF R R H
SREERIEEDERNEDRERL. RENAESTE-RIIATEENZME, E

®4 BB R EXFESTH. ONMNRESTMOME
2 i) £ H = ® m n o o# X

Venturiella C. Miill.
Cleistostoma Brid.

Sphaerotheciella Fleisch. Sphaerotheciella Fleisch.

Scabridens Bartr.
Pilotrichopsés Besch. Pilotrichopsis Besch.
Diaphanodon Ren. et Card. Diaphanodon Ren. et Card.
Pseudosptridentopsis (Broth.) Fleisch. Pseudospiridentopsis (Broth.) Fleisch.
Duthiella C. Miill. Duthiella C. Mill.

Myurium Schimp.

—_— Osterwaldiella Fleisch. ex Broth.

Pseudopterobryum Broth.
Meteoriella Okam. Meteoriella Okam.

Hortkawaea Nog.
Homaltadelphus Dix. et P. Vard. Homaliadelphus Dix. et P. Vard.

Elmeriobryum Broth.
Chaetomitriopsts Fleisch.

Dendrocyathophorum Dix.
Levierella C. Miill,

Actinothuidsum (Besch.) Broth. Actinothuidium (Besch.) Broth.
Sciaromiopsis Broth.

Giraldiella C. Mill. Giraldiella C. Miill.

Microdendron Broth. Microdendron Broth.

Pseudatrichum Reim.
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— A REEL R, BB WA B RO EARE SR A ST B R b
EISRENERRERE B EEEUES, B0H 8 MRUKEESRER, HE.
APHEE L, B, BUSRREEEIIEZ T BARMEX" N, iR 517 #— L
WX: REDRREEEMX, Hit, AIHIRE HE SRR LR R SRR E
FLANS RS EEEBXPERNER, HTUN ARSI RERBXRIREE
B HRPLZ 0
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THE CHARACTERISTICS AND POSSIBLE ORIGIN OF THE
BRYOFLORA OF THE SOUTHERN FLANK OF THE
EAST HIMALAYAS

WU PanN-cHENGg Liou JIiAN-SHING

(Institute of Botany, Academia Sinica)

Abstract

In the south-east and south Xizang, including Medog, Zayii some western separate
valleys Yadong, Kama near Zentang in Dinggye, Boqu near Zham in Nyalam and
Gyirong, a mild climate prevails because of the very high mountains and the very deep
valleys. According to our preliminary sur vey, 4/5 of the genera and 7/10 of the
species, i.e. approximately representing all families and genera of the tropical and
subtropical bryoflora of Xizang, are restricted to these localities below the altitude of
2,300 meters. It almost agrees with the previous presumption that the Tsangpo gorge
is the line of connection between two paleocontinents ~—— Laurasia and Gondwana.

Moreover, the bryoflora of these localities, besides the Indo-Malasian elements and
East Asian elements as the main components, has at least about 40 genera in common
with south America, Australia and Africa. According to the historical phytogeogra-
phical point of view, the distribution range of centain genera is formed through a
period of long historical development. The same is true for the area of different
species, although they are found in widely separate areas right now, yet they might
have once a continuous distribution in certain historical age. The Indian plate collided
against the eastern part of Laurasia and afterwards the Australasian plate moved to
the north. AIll these might have dispersed the Gondwana elements as far as to the
southeastern part of Xizang.

It is very interesting to note that of the 32 genera of bryophytes endemic to East
Asia, 13 have recently been found in the southeast and south Xizang and also in the
neighbouring regions, i.e. Yunnan, Sichuan, where there are many genera being in
common with southeast and south Xizang and also highly concentrated in distribution.
This may suggest that the Himalayas, being the highest and youngest mountain range,
have changed the atmospheric circulation, and have created a new ecological condition
between tropical and frigid zones, which have given the distribution of the newly form-
ed gemera a suitable circumstance to survive. It may be presumed that the region
covering counties Medog, Zayii, Yadong ete. in southeastern and southern parts of the
Himalayas is a new center of distribution of bryophytes under the influence of the up-
heaval of the Himalayas.



