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Â.ωαllichianα(L. et L.)， Å. leptophyllα (Mont. ) alld Å. sαlIguineα(L. et L.) 
from various parts of もhe Hima1ayas， South India and Assam. 'rhereafter 
followed a gap of about 40 yeal'S a七the encl of which Stephani (1900， pp. 97-
140) added five more specics to Inclian包or叫four of which， i .  e. Â.αngustα 
(St.)， Â. mαculatα (St.)， Â. ρα7・ViP01・a. (St. )， Å. m旬ltiflo1.α(St.)， were new to 
science， whi1e thc自fth 0110， Â. bl1ιmeanαNecs.， was rcportccl for thc fi1'st time 
fl'om lndia. About 16 ycars 1atcr Kashyap (1916， pp. 34←345， and 1917， p. 279 ) 
aclded thl'cC mo1'e now Indian species， i .  o. Å. 11悦7九附Z
h加ote仰n制Zω凶S骨s.iお.is (侭K匂ash. )叩d Å. 1.問eti枕iμcu叫ûαωtω(αK王a悶ω叫sJ油J]. )，組d a fe仰wy戸ea町1'S 1ate1' Go1a (1914) 
addod anotl悶: new spec ies， Å. calciatii (Gola)， f1'om Kashmi1'. Simultaneous1y 
with this Stephani (1917， pp. 11-18) published fivo other now species from Indla， 
i. e. Å. bu，tleri (St. )， Å. gollani (枇. )， Â . 仰dicα (St. )， Å. mercαm伽 (St.) and 
Å. pαpulosα(St. )， and to thcse Kashyap (1932， p. 5 )  added.A. gangeticα(Kash. )， 
another now specics from Gal'hwal. Fillally Ohopra (1938， p. 241) publishod 
Â. mys01"ensis (Kash.)， a manuscr旬i; spocies oa1"1io1' proposed by Kashyap. 1n 
もhis papol' Ohopl'a (1938， p. 241) 1'0001'山d Â. V1ÛC仰icα(Schffn.) St.， for the 
五rstもime fl'om Jndia. 1n a consus of Indian Hcpatics， Ohopra ( 1943 ) lists 24 
spccios of Ásterellαfrom lndia. 

The only morphologioal work 011・'i;he 1ndian species of this intcl'esting genus， 
as far as也e au'i;hol'S are aware， is by Mahabalé and Bhatt (1945) on Á.α11g仰向.

ムs stated above， our know1edge of several of吐1e Illdian species of Ás.terella 
is ye.i; incomple加. Tho authors had an opportuni句rもo s.i;udy au・thentic specimons 
of也ree such species， i. e. Á. multifl?1・α， Å.1nαculatα， and Å. khαs何11αfrom也e
famous he1'barium of E. Lovier through the kindness oÏ the 1ate ProÏ. V. Schif
fnor (Viena). Å. khαs-iαnαwas a1so studied from specimens collectod by one of 
us (Pandé) in 1941 Ïrom Jo1'pokhal'i (7，000') in the distriot of Dal'jeeling 
(Sikkim-Hima1ayas ) . 

In the present al'ücle i t  shall be tho endeavour oÏ the au七ho1's to preson.i;， as 
fat' as possib1e， from thc materia1 available， an i llustrated ao巴om坊of the three 
spe巴ies listed above and to fill up the gap in ou1' know1edgc of thcsc spc巴ies in  
the literature on  Indian Bryology. 

Mothod of study 

For the purpose of this study a fcw goocl spccimens were carefully selected 
f1'om the herbarium material and tho1'oughly soaked in  warm water. Any dirt 
01' soil pa1'ticles adhe1'ing to the 七halli wore then ca1'efully removed and the 
materia1 thorough1y washed in water. lt was thon gradually dehydratod and 
brought to 70 % a1coho1 and 1eft in it for sometimo to harden. A study of the 
various structUl'es was made Ïl'om the pl'epal'ations from this material. All the 
figu1'es and clescription given he1'e are based 011 these pl'eparations. 

On the whole om: observations a1'e in ag1'eeme凶with those oÏ Stephani (1. c. ). 

Descl'i pti on 

1. AsterelIa mu1tiflora (St.) 'l'ext-fig. 1. 
Å. multiflorαwas establishecl by 8tephalli (1900， pp. 124 ancl 125) to inclucle 



ON SOME LITTLE KNOWN INDIAN SPECIES OF 
ASTEREIJLA BEAUV.l) 

By S. J<仁PAND主， K. P. SmVASTAVA allcl S. A. KHAN2l 

Intl'oductio11 

.AstC1・e7la Beauv. is a mombcr of tho Mα1'clw.ntiaZos assignod to tho Rcbouli・
αceαe (Evans， 1939， p. 94). As a11'oady pointcd 01川)y Haupt (1929) .Asterella 
antcdatcs Neese's genus F.imbria1・4αwhich shou1d， thc1'cfol'e， be rcducod to its 
synonyms. Unfortunate1y t11is practi巴e has 110t boen universally followed wit11 
tho l'・esu1t tha七 1"hi1e t11e Europcan bryo10gists， both on the continent as woll as 
in thc British Is10s， have oftcn adhored to Fi?nl!1'iα門α， t目he Amorican writers， 
on tho COI巾ar・3らhavc gi vcn prcferonco to JI sterella. Vercloorn ( 1932)， Buch， 
Evalls alld Verdoo1'n ( 1937) a11<1 Evans ( 1939) havo adopted the genus Asterella.: 
This is thc co1'1'cct p1'occclul'C\ in koepillg with thc Jlltcrnationa1 Ru1cs of Bótalli
ca1 Nomonc1atu1"o ancl wc havo adoptecl it herc・

According to Stophani ( 1900， pp. 97-140 ; 1917-24， pp. 11-18)， .Aste1'ellαln
巴1udos 91 species of w<irlcl・wido dist1'ibution. '1'ho figur・0， ho'\vevor， cannot be 
taken as an oxact estimate bccause sinco thon， sevora1 new species havo been 
pub1ished by val;ious a叫101"S (Ho1'ikawa， 1929， 1931， 1934 ; Kashyap， 1929， 
1932; Chopra， 1938 and Sllimizu alld Hattori， 1952， 1953)，  while some of the 
1ate1" instituted speoies havo been 1'oducod to' synonyms of tho ca1'1iel' ones. 
I-Iowevel'， at pl'esent about u hundl'ed species are assigned to the genus. 

1n 1ndia .AstM'ella is l'eproscnted by about two dozcn species， most of which 
occur in tho Hima1ayas and South 1ndia. Tho majo1'i句of tho lndian specios 
are knoτvn to us oitho1' fl'om t11ei1' 1Jatin diagnosis (Stcphani ，  1900， pp. 97-140， 
and 1924， pp. 11-18) 01' through tho contributions of Kashyap ( 1916， pp. 34ι 
345， 1917， p. 279， 1929， pp. 63-65， and 1932， p. 5) .  Never tho 1ess our know1ed
ge of somo oÏ theso is yet fa1' Ïrom comp1cte. It was， therefol'e， thought advisab1e. 
to persue a detailed study of some of the 1itt10 known spe巴lCS.

Pl'cvious wOl'k 011 t110 Indiull specios of Aste1'cllα 

A1though Roy10 ( 1839， p. 436)  is u-ppu1'ont1y tho fll'st to l'eco1'd .Asterella 
f1'om India， roporting it Ï1'olll tho Hima1ayas without reforollco to ally specific 
10ca1ity， it is roally in t110 Synopsis Hopatical'um (Gottおscho匂， Lindonberg e凶t 
Nc肘e凶$丸，18壬弘4) t11叫t
our 巴ountl'y. An i llustratcd ac巴O1Ult of Octoskepos khαsyαmL?1� Griff.， 1ate1' listod 
by Mi tten ( 1860， p. 126) as ]11. khas.i側α(Griff.)班itt.， was published in the 

posthumous memoirs of William G1'i飢11 ( 1849， p. 343). Besidos也is species 
Mitton (1 .  c. ) also roco1'ds .A. nepα7ensis (Tay1. )， .L!.. elegαns ( Sp1'ong1 . ) var.γ， 

1) Contribution from thc Departm阻むof Eotany， Luclmow Universi付.. New Scrics.. No. 8 
Lucknow， Illdia. 

2) Lucknow Universiもy， Lucknow，工lldi:l.
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Tcxt.fìg. 1. Astcrclla 叫世ltiflora

1. Planも 2. Porc in sUl'facc vicw. B. T. R. of thaIlus. 4. Rc九lcs. 5. 'r.円. of 
stalk of femalc rcccptaclc. <i. FClllalc rcccptuclc lJOl"nc on un innovation. ì. Rpol"c. 

8. Elater. 

3 
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a specimcn 巴o11ectcd by Duthie on Janua1'Y 5， 1892 f1'om Mohand Pass (Sewa1ik 
Range) bc10w M usso01'ie (1，500 ft. - 2，500 ft.) in Deh1'a Dun dist1'ict of the N orth 
Weste1'n Hima1ayas. An English tl'ans1ation of the Latin diagnosis of the species 
has been 1'ep1'oc1ucec1 by Kashyap 1929， p. 68). The p1ant is 1凶at出he1' l'凶a1'閃e a釘n
appa1'巴ntly has not been (巴�01日1e巴tec1 by any one巴1so， ox巴opt the o1'iginal co11巴巴to1's，
Duthie and Gamblc. Thc specimen studiccl by us is fl'om the original mate1'ial 

(Stophani， sub. no. 306) dctermincd by its autho1'. Thc 1iverwort grows in pat
ches of ovcrlappi時indivic1uals anc1， as stated by Stepha凶(1900， pp. 124 and 
125)， is monoecious (fig. 1). '1'hc plants may bc simplc 01' lobed and pl'oc1ucc 
api巴a1 and 1atera1 innovations which a1'c often agg1'ogated towa1'ds the apex and 
bear the male and femalc 1'cceptac1es (fig. 1， m. 1'.1， 112.1'.2， ?n.1・:3， and f. 1'. 1， 
f. 1'. 2). Ultirr凶e1y the main thallus decays and thc ümovations get scpa1'atcd and 
scrvc as o1'gans of vegetativc propagation. 

Thc thallus is 10-12 mm long and 2-3 mm b1'oad. It is flat abovc and somc
what convcx bclow and upto 20-2f5 ce11s thick in tho midcllc. 'l'hc cpidcrmal 
cells al'C thin ancl delicatc and the lllUl'gin is dal'k purplc unclcl'llcath. The ai 1'
pOl'C is somcwhat clcvatcd and boundcd by fivc conccntric l'ings of cells， with 
G-7 eells in ca巴h sC1'ics (fig. 2). Ae日ωO伽I吋i碍to 8tepμ凶hani(190ω0， p. 125) thcI'c a剖l'
8 (巴凹3火児oオ剖11s in ea巴h se引1'1民巴s. The ail'-chambel's a1'c disposecl in two layers in the mcclian 
pa1't of the thall us and the uppcr layc1' 巴ontains short filamcnts (五g. 3); e1se
whel'c thc chambcl's a1'e in onc laycr ancl cmpty. Aceol'cling to 8tcphani (1900， 
p. 125) thc ail'-chambe1's al'C 1al'gc ancl contain numel'OUS assimi1atory fi1amoI巾.
'1'bc micll'ib cells havc thick ancl pittcd wal1s. The scalcs al'e small and appcndag
cd (figs. 4α， 4b， 4c) and the appcndagc is long， na山ow， lanceolate， sctaccous， onc 
ccll b1'oad towa吋s the apex and two 01' th凹C巴ells bl'oad at thc baso (fig. 4a). 
Ral叫y the scale may havc two appcndagos (負gs. 4b， 4c). '1'hc male l'cccptaclc is 
bo1'nc towa1'ds the apcx on the main thallus (fig. 1， m.1'.1，肌7・.2)， 01' on vcntl'al 
innovations (fig. 1，肌1'.3). It is discifo1'm 01' ci1'culal' anù antcl'io1'lyωve1'cd 
with numc1'ous uptu1'ned， violct scalcs (figs. 4d， 4e) which al'C eompat'atively 
smalle1' than thc sea1es on thc thallus. 'l'hc antheridial papillac al'e ineonspi
cuous and hyalinc. The fcmale 問ecptaclos OCCUl' on short vent1'al shoots (fig. 1， 
f.1'.1， f.1'.2) an(凶l(叫cl sometimcs 4 01' 5 SU巴h shoots a似r閃.'0 bo仇1'110 on a singlc indiviほdua凶a叫1.. 
T、he stalk iおs cωove1'閃'0飢叫d th1'叩.
4g)， w訓hi山i巴eh a似l叩mo仇1凶abundant t加owa似I'C吋'ds t由ho basc and apox. Thc stalk has ono 
l'hizoidal fu凹ow (fig. 5). Tho l'oe叩taelo is planoeonvcx， pl'ominontly papillato 
and 3-4 lobed; thc lobes bcing divcrgcnt and dcoply extcnding. Each lobc of 
tho l'oecptacle onc1oscs an invo1u巴1'e(自gs. 1， G)， the 1attcl' inch凶es all 0仰vate 1-胤.
anth. '1'ho apox of the pCl'ianth is hyalino 01' violet. Tho oapsulc is dolieato， 
shortly sta1kecl and the 叩el'cu1um is woll 山velopocl. The SpOI'CS (fig. 7) a山54
μac1'osS thc diametm'， light bl'own and nal'l'OW wi時cd. ヨT可he elate凶(fig.8)al'
Oぱf t仙he same 巴ω010ur a邸s t仙h巴5叩pOI'C仏， about 1口70 fμ1 10ωn唱g， tappel'ing towal'ds both the 
cnds and monospil'aL 

2. Asterella maculata (St.) Text-fig. 11. 
A. maculatαlVas institutcd by Stephani (1900， pp. 104 and 105) for a spe巴ei

men c以ωωo叫)泊]]0巴cte吋d fl'仕的r叩'om 8ansida飢1'a(8臼制aha部shradh1'aめ)， 3，000 ft.， neal' Dchra DUI1， W ust-
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el'n Himalayas. ムn English translation of the original Latin diagnosis has 
been reproduced by Kashyap (1929， p. 66). The specimen studied by us was 
collected by Gollan f1'om .Arnigadla 11ca1' l\1ussool'ic， 6，000 ft.ー7，000 ft.， 羽7匂es叫1，e白l'、.'111 
Hima叫layas丸， an町恥凶Eじc1 deぱt巴e1'官立山
g1'ows in densc patches and， as statcd by Stephani (1900， pp. 104 and 105)， is 
monoeclOus. 

The thallus (fig. 1) is about 011e and a half ems. long and 3.4 mm bl'oad. 1t 

lG 
5 

噛
\�

6 2 

'l'cxt-色g. IL Astcrclla maclllαta 
L Plant. 2. I'orc in Hurfacc vic\\". 3. T. !';. ()f thalIus. 4. Scal巴比 (I'ostcrior 

pinkish portion shudcd. � 5. T. 8. of stalk of fCmule rccepもuclc. û. Sporc. 
7. Elatcrs -a， n01'm日1 clatcr; b， a ，'u1'y sho1'七stUlllPy clutc1'. 
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often innovates at the apex and 1S generally purple underneath and along the 
margin which is turnecl upward. The pore is bounc1ecl by th1'ee concentric rings 
of cells anc1 has 7-8， ra1'ely 6 01・9 cells in ea巴h sel旬S (日g.2). 'rhe air-chambers 
a1'e disposed in three layel's in the meclian part of thc thallus ancl thc upper layel' 
contains shol't assimilatory filaments (fig. 3). '1'he midrib cclls arc thick wallcd 
(fig. 3) ancl myco町l山al. Thc s巴alc is Yery巴l山
spe巴cies. It is purple below the midd.le， hyalinc abo\'c， obliquely ovatc， ancl 
appenclagccl. '1'ho appcnclagc is almost as long as thc body; lanccolatc and sc
taccous (fig. 4a). Oftcn a small tooth is bornc at thc basc of thc appendagc 
( fig. 4b); ra叩ly thc appendagc may be bifid ( 五gs. 47;， 4c， 4d.). Ac巴orc1i時to
Stephani (1900， p. 105 ) malc 町巴eptacles al'C bornc on shOl't posteriol' branches 
and thc anthcl'・idial ostioles are in巴onspicuous and hyalino. None of thc spcci
mcns， examincd by thc authol's， bol'c undoubtccl malc l'cccptaclcs 1mもin one 巴ase
a shol't vcntl'al shoot， answcring to thc dcscl'Ïption of thc malc日hoot was seen， 
but no anthCl'idia could be clctected. '1'he female receptacle is tCl'minal， clis巴i司

6 2 3 

Tcxt.fìg. III. • L1，�tc)'clla 7&hasi品na
J. Plant. J.a. A part of thc thallu� \\"ith malc、 )'('c('[ltaelc. lb. }'<'malc 1即日ptaelc

with onc im'olucrc. 2. Porc in surfa('c dcw. 3. T. f.;， of thallus. 4. 8ealc・-
5. 'r. S. of �talk ()f fcmalc rcccptaclc. 0. Rpor・c. 7. Elatcl・-
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form and stalked. The stalk has one rhizoic1al furl'ow (fig. 5). The receptacle 
is small， somewhat convcx， and 3-410bcc1; each lobe enclosing an involucre with 
oboyatc-oblong pCl'ianth; thc lattcl' having an acuminatc apcx. The capsule is 
Sh01' 
na円Ow wing巴d. The elatel's (fig. 7) al'O of thc samo巴oloul'・ as tho spOl'e， 170μ 
long， stout， rigid， short， StUlllpy and monospiral. 

3. Asterel!a. khasia.na (Gl'iff.) (阻itt.) Tcxt-fig. III. 
A.. khαsiαna， as has all'cac1y bcen pointcc1 out abovo， was originally dcscribed 

34 

. ， 

ワ古ず

，_一一ーー・ 5 トー-・41m同 I Imm 

Tcxt-自g. IV. 

トー一一→1m"，・

by Gl'iffith (1. c. p. 343 
-344) as Oct:iske]Jos 
khαsyαnU?n and its La
tin diagnosis included 
by Stephani (1900， p. 
118). Thc authol's have 
studied SpCCilllons of 
this li vel'WOl't 巴olle巴tcd
by Hev. P. Docoly and 
Schaul fl'om Kurseong 
(6，000 ft.) in 1899， and 

2 by Pandé fl'om Jo1'po
khari (7，000 ft.) in the 
samc te1'1'itol'y in 0巴to
be1'， 1941. The Ku1'se
ongspecimon was dete1'-

3& 

mined by the late P1'o
fessol' V. S巴hiffner，
whilc the one f1'om 
.J ol'pokhal'i was idcnti 
ficd by thc authors. 
Th巴species， as stated 
by various authol's， is 
monoeclOus. 

1. Asterella 1nultiflora 2. Astel・ella ?lwculata 

Thc thallus is up 
to 15111m long and about 
2 mlll b1'oad and i s oftcn 
dichotomously b1'anch-3. Astel・ella 7chasiωta a， ùorsal; b， \'lmtl'al. 

ed. It is thin and 
delicate and gcnc1'ally shows wavy and hyalinc lllal'gins and apical and late1'al 
innovations. The lattcr， whilc yet attached to thc main thallus， may develop 
male and female 1'e巴eptacles (fig. 1). Thc thallus is semici1'cula1' in c1'oss-section 
with thin na1'l'OW wings. Thc pOl'CS arc elcvated and bounded by thl'ee.巴on巴en
tri巴 rings of cellsτ1枇h 6-7 cells in each sel'ies (fig. 2). The l'adial walls of the 
outel' serios of巴clls bounding the pOl'e arc somcwhat thickened， the thickenning 
be巴0ロlÏng 1'educed in巴ells towal'd the aperture. The air-chambers are empty and 
generally i孔one laye1'， separated by ve吋cal plates of cells (fig. 3). The ventl'al 
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sca1es (fig. 4) a1'c small， pu1'p1e， appenclagecl; the appcnclage is na1'row， 1ance
olatc， cnti1'e and sho1'tly acuminatc. 'rhc male 1'c巴cpta巴1c (fig. 1， ?n・r.1，肌r.3，
and ?JI，. 1'. 8 ancl fig. 1α， 1)1，.1'.) is bome b児e}山
Thc os討ti1es arc clr引awn out anc吋cl hyal日1n巴 Thc fcrnalc 1'cccpta巴Ic (fig. 1， f. 1'.1， 
f. r. 2 ancl f. 1'. 8 ancl 1b， f. 1'. ) is tCl"I叫nal， 011 the rnain thallus (f1g. 1， f.1'.1) or 
On innovations (fig. 1， f. 1'. 2 and [.1'. 3). lts stalk bcars a fcw small scalcs and 
has onc 1'hizoida1 fUlTo\V (五g. 5). Thc 1'C巴eptaclc bca1'S 4 -1， (oftcn only 2 Ol・
3) involuc陀s， each of which subtends a small， ovatc， pink pseudoperianth. The 
spores (自g. 6) a1'e 80-94μ， aCl'OSS thc diam巴tcr， ycllow ancl wingcd. 'l'he wing 
is na1'1'ow. Thc elate1's (fig. 7) a1'c of thc sarnc coloU!・as thc spo1'e and 230-
240μ 10ng. 'rhey tappe1' towa1'cls both the encls ancl a1'e bispil'al. Ac巴o1'cling to 
Stephani (1900， p. 118)， the elaters measure 102μ. 

Distl'ibution of Inclian species of 11ste1'ellα 

1.11. leptophylla (Mont.) (21: 1(0) Inclia ol'icnt. Nilgherry mts. 
(PCηottet) 

2. L1.. V'i1'i耐s ( L. ct L.) (21: 1(3) Nepal， (Wallich). 
3. A. ωωllichiana (L. ct. L.) (21: 1(5)， Bhootan， (Gl'iffith)， Bhol' Ghat， 

4. A. nepαlensis (Tay.) 
(Schiffnel' ). 
(21: 108) Ncpa1， (Wallich)， N. W. Himalaya， 
(Gollan， Garnb1e). 

5. A.杭αsia.lIa (G1'iff.) (阻itt.) (17 : 126)， (5: 343) and (21: 118) Dal'jeeling， 

6. L1.. sα吋似Mα ( L. ct L. ) 

7. A. bl�L?neα11α N ces 

Ku1'scong， (Decoly et Schaul) Jo1'pokha1'i， 
(Pan必).
(21: 124) and (14: 67) Nepa1， (Wallich)， Si
mla， (G1'iff.) 
(21: 102) and (14: (2)， N. W. Hima1aya， 8000'， 
(Stolitzka， Duthic， Gamblc)・ Madhya P1'adesh， 
Pachma1'hi， 3500'， (Pan白a凶S出'astava).

8. A. elegα川Sp1'e時・パ'a1'. γ. (5: 126) Himalaya， Ncpal， (Wallich). 
9. A. mαculatα (St. ) (21: 104) and (14: 66) Hirna1aya， Sansida1'a， 

10. A. αngustα ( St. ) 

11. A. 1n7ûf.ifio1'α(St.) 

12. "A. butlM'i (St.) 
13. A. gollαni (St.) 
14. A. i叫.icα(St.)
15. .Ll.. me問αrαnα (St.)

16. A. pa1'vipo1'α(St.) 

17.11. pαpulosα(St.) 

5000' (Duthie). 
(21: 104) ancl (14: (3) lhmalaya，日ussoorie，
Simla， 4000'-7000'. Madhyalコ1'aclcsh， Pa巴hrna
rhi， 3500'， (Pan山and S 
(2幻1: 124) and (14: (8)， N. W. Hirnalaya， 
(D叫hic， Gamble). 
(22: 12)， Sikki叶IIimalaya， (Duthie， Gamb1e). 
(22: 13) ancl (14: 69); Hirnalaya， (Gollan). 
(22: 14)， lnclia oricntalis， 班y801'e， (Gollan). 
(22: 16)， Inclia 01'旬ntalis， (Ptleide1'e1');班e1'
巴a1'a， Agurnbc， (Pandé ancl Sl'ivastava). 
(21: 116)， (14: (7)， Kashmi1'， Liddar Valley 
13000' (Duthie). 
(22: 16)， (14: 69)， Himalaya， Mussoorie， 
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( Gollan). 
18. A. pαthankotensis (Kash. ) (10: 344) and (14: 63)， Pathankot， Lahore， 

Dehra Dun. 
19. A. mussu1'1'iensis (Kash. ) 

20. A. 1'etic1ûatα(Kash.) 

21. A. cαlciαtii ( Gola. ) 
22. A. (f仰geticα (Kash.) 

(10: 345) and (14: 64) Mussoorie， 6000'-7000'， 
Lahol'e ( l'al'o). 
(13: 279) and (14: 65) Kashmir・， Lahul， Ke
ylong. 
(5) and (15: 5) Kashmil'. 
(15: 5)， Ga出.wal， Pipal I�othi， Bhuki. Note : S.  
R. Kashyap (1932， p.  5) l'emarks， "The species 
is vory neal' A. gollani (St. )， and may be the 
same." 

23. A.ωlcanicα(Schffn. ) ( St. ) (2: 241)， South India， (21: 114). 
24. A. myso1'ensis (Kash. ms.) (2: 241)，班ysol'e， (Butler). 
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Calycular'Ïa crispnlαほか二，三の苔類の分布についτ

服 部 新 佐

Sinskc HA'l'TORI : A romarl， Oll tho distr田ihution of Galycul日付α crispuZα
and somo othcl' l ivcrwol'ts 

本誌9 0�102頁にTreubianana 'ð:'秩父腕l友峠から報告したが， まだまだ我聞には分布上意義深い苔類
が未発見のまL残されていると思はれる. その1例としてこ与にGalycularia crispula Mit旬nを紹介

する. 一昨年， 高木典雄氏が南アルフ。ス言語岩の採品を恕送されたが， .. t:・の中に本極にあたるものが一点
含まれて居た. 雌花は無かったが雄総を自Ilえ，業状休は一見 Pelliaか且Iaki冗oaの弱小な も の或は

Pallavicinia 1.;. MOC7・clâaの短広なものを思はせるがJ特徴のある顕著な腹鱗片だけでも見誤ることは
あるまい. 本隠は 7f墳を含み， ヒ7ラヤ地方~印皮・馬来が分布の中心であるがJ我国には末記録であ
った. G. cri sp ulaの既知の産地は勿論ヒマラヤでMussoorio， Darjccling 1:の他であり，且つ上述の新

産地(燕岩、 から判断して， ïS'主主同lご属する所羽「裂]速記J山地に点々分布することが期待されたが，昨夏
の奥日I均値物調査に於いて治水大典， 尼川大録両氏が宮崎県白岩山の頂上より西側へ下る渓谷く約1400
米〉で本極を採集した. 本詑、第9号lご於いて清水及び筆者はヒマラヤ特産隠Sauchi品及びGolZaniellα

lご属する2新簡を記紋したが. 本阪の発見も我が古い山地がヒマラヤ地方lご[ぜi腕をj持つと云ふ考えを:}
持する・ 更にこの点に閲してヒマラヤ特産のAthalamia腐を次号に論ずる・

次に熊本県市房山頂〈約1700米〉のみに知られていたl'lagiochilion maycbarae Hattori の�;f)2 産
地を報告する・ 中島徳一郎氏が奈良県開山の頂上(約1000*)で採集された標本中に本:f..J!が認められた
が， 基準産地のものとは奨形lご少し臭ったI.�がある・ 仰， この腐はPZagiochilαより分離新設したもの
であるが， 余り似た腐名でまぎらはしく， Noguchiαと改めるのが最も適切と考える・ 即ち請手苔類学lご
?芹突なîY献を続けられる野口彩博士[ご因む〈次号83J究会照).

新しい火山Iご特有な苔類て中主九州、|の久住，lJ ' 巾布岳， 窃J斗高千恐Ji(í1!ごîiÎÍーす るGym1!omitriurn nogu
chianmn Hattor iが顕著でるる・ 比絞的I甘い火山lご就いては，我国iご未知の2属PcZtoZepis及びS側
teria 1ご隠する2額が八ヶ隠のきj'Wl樹格上限らたりに発見された(次号・参照)之は欧米の高地~北ffl\1ご

産する PeltoleZJisguaàrata及びSaut俳句alpinaの各々 Zocal specicsとFよる可きもので， 我国へ
の分布は氷河時代と関係があると信ずる. 次Iご低地lご産する苔では熊本県C人吉近郊の人家の石垣上な
ど)， 福岡県ぐ太宰府λ岡山県，大阪府，奈良県と特色のある分布を示す Plagiochilα f也rcifol似Mit七日Il
は2深裂奨を有し他の邦産同属から直ちに区別出米る.

蘇苔類の分布iご関しては色々而白い問題があるが， この際如何なる留を如何なる観点から採り上げる
かと言ふこと， そして特Iごmicrodistributionと macJ'odistl'ibuもionとの混乱を注立することが肝要

と考えられる . 前者は環境条件，即ちmi croclimatic， edaphic， biological factorsなどの問題であ

り， 後者は広く植物区系， 植物地理学的考察である・



THE OIL-BODIES OF THE HEPATICAE.1' II 
THE LEJEUNEACEAE 

By R. M. SCHUSTER2l AND Sinske HATTORI3l 

1. Introduction 
The value， as phylogenetic indicators， and in the practical problem of deter

mination of incomplete material�， of the extra-nuclear cytological features of 
the Hepaticae， is becoming mOl'e and mOl'e widely recognized. lt is especially 
in  large and umvieldy g1'oups， whose taxonomy is  quite unsatisfactory， and 
whe1'e a g1'eat deal of para11elism in evolution has taken place， where the value 
of the oil-bodies and ce11-wa11 types take on a spe巴ial significan巴e. The L巴jeu
neaceae， with their appro玄imately 70 genc1'a， whoιe limits in vel'y many cases 
arc uncomfortably vague， constitute such a group. The joint authors of the 
pl'esent paper had worked ovel' the :Gejeuneaceae of their l'espective l'egions 
independently， and prepared illust1'ations of the available species independent 
of each othel'. Most of the descI匂tive mate1'iaJ， and many of the i11ußtrations of 
the Japanese spe巴ies have p1'eviously appeared in Japanese， by one of the authors 
(1951， 1953) . ム11 of the mate1'ial 0立the North Ame1'i巴an species he1'e present
ed is  by the othe1' co・autho1'， and u且published. 'l'hc few European spe巴ies of the 
group have been studied by Mü11e1' (1939 ) and his data al'e herein integrated. 
Subsequent to the completion of this manus巴1'ipt the paper by S. Al'ne11 (1953) 
has comeもo hanù; the ùata regarding thc oil-boùics of thc South African specics 
studied by him has been collateù and inte1'ùigitated into the final manusc1'ipt 
of the prescnt paper. 

'1'he p1'esent publication owes i ts gencsis to the 巴onviction by the autho1's 
that an integl'ation of a11 of thc ùata on the oil-bodics of the Lejeuneaceae would 
be much mo1'e widely useful than pnblication of the data by thé autho1's sepa1'a開
tely. It should be emphasized that al七hough 149 taxa in 42 gene1'a a1'e herein 
reported on in detail， study of many more gene1'a and species is  mu巴h desired.4l 
In fact， befo1'e any profound dis巴usion of the classification of the L巴jeuneaceae
can be attempted， much fu1'the1' data of this type must be fo1'thcoming. It pe1'
haps desel'ves to be cmphasized that， except fo1' the segl'egation of more gene1'ic 

1) 工n this series of papcrs of the oi1.bodies of thc Hcpatieae will be treated in detai1， and 
whenever possible， illustaも巴d. Thc cornpletio且 of su巴h a study rests largely on the avai1-
abi1ity of Iiving materials. The authors wou1d be grateful for living materials， of the 
rarer sp巴巴ios， esp自己ia11y of ge且era not freque且t1y 巴0110巴ted. Sev巴ral European species 
have bce且 studied色hrough th巴巴O日rtcsy of E . 可V. .Tones. 

2) Dep乱rtmcnも of Botany， Duke Univcrsity， Du1'11am，N. C. ， U. S. A. 
3) Hatto1"Í Botanical Laboratory， Ki(lhlnan-shi， Miyazaki Prcf. ， Japa且.
4) rrhc auも1101'S are ca巴h scparately rcsponsible fo1' the dcscriptions and il1usもrations of thc 

va1'lous spccics and gcnc1'a they t1'cat. rrh日五1・st-llamcd of the autho1's 11as 11ad th日rcspon
sibi1iりof illtcgr乱もing thc data dcrivcù from tho joint studics; ho 1s also largely r巴sponsiblc
for 七hc illt1'oùuctory matcrlals. Both :Luthors， jojntly， havc workcl1 ovcr t.hc conclusions 
hcro prcsclltcd. 
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g1'oupJ in some cases， ou1' knowledge of the classification of tqe Lejeuneaceae 
has s巴arce1y p1'ogl'essed since the time of Spl'uce (1885) .  The sole e玄巴eption to 
this is fOl'med by the admirab1e paper by Evans ( 1935) on もhe stem-anatomy. 
It is suggested that further 巴omparative study of the feature宮 of the stem-ana
tomy， and of the cytologica1 feature日， wilI accomplish much in clearing away 
the e玄isting pl'ob1ems. The authors， furthermore， are 巴onvinced that such study 
wilI result in the 1'eduction of a numbe1' of present1y recognized genera to syno
nymy 01' to subgene1'ic standing. 

11. The extra-nuclear cytology of the Lejeuneaceae 
The Fami1y Lejeuneaceae is by far the most difficu1t of all of the groups of 

Hepaticae as rega1'ds the co1'rect de1imitation of genera. 'l'his is due in part to 
(1)  the very large number of genera ( approximate1y 70 1'ecognized at p1'esent) ， 
making this the lal'gest fami1y as regal'ds number of genera， as well as spe巴ies;
(2)  the re1ative1y l'ecent origin of most of these generic gl'OUpS， compared with 
genel'a in such families as Ptilidia巴巴ae， Hygrobiella巴巴ae， etc.úl ; (3) the enti1'ely 
ex七1'insic fact that p1'obably a large numbel' of “genera" have been founded on 
insu缶cient basis. The separation of Lejeuneα from Mic1'olejeuneα we wou1d 
rega1'd as an e玄ample of this type of unnecessary generic cleavage. The 巴onse
quence of the integration of these di自culties is that the determination of ma
teria1 in this family has become e玄tl'eme1y di由cult. If the histol'y of most of 
the well-known species is examined， it will 1'eveal usually several shifts in 
“position." The pl'esent study is part1y an attempt at defining the genera， utiliz
ing a basis not before emp1oyed. 1七 is the contention of the authol's that the 
巴ytological features (wall-thickenings， oil-bodies， anù theil' size l'elationships to 
the chlol'opl邸ts， seconùal'y pigments laiù down in the cell-wall日) are to a larger 
degl'ee “non-aùaptive" than such gl'OSS features as the shape of the leaves ancl 
underleaves， form of the perianth， size of unclerleaves， etc. Though some of 
these cytological features are perhaps apt to vary slight1y with envi1'onmental 
diffel'ences， the' same must be admitted for the gross features of the plants 
(wbich have hithe吋o been useù in species and genel'ic classification) . The cyto・
logi巴a1 featul'es of the various genera and species al'e the1'efore to be conside1'ed 
as a valuable supplementary set of criteria fo1' the cil'cumscl'iption anù ùiffer官1・
tiation of the species anù genera. 1n some cases， at least， they al'e decidedly 
significant in indicatillg genel'ic relationships. 

A seconù， and perhaps equally important mallner in which especially the oil
boùies are pertinent， is in the identification of materia1， espe巴ially of sterile 
specimens and of species in such very di白cu1t genel'a as LejMmeα ( s. str・. ) and 
Euosmolejeuηeα Fol' illstance， the study of the oil-bodies indicates that the 

5) Thc firsも.namcd au七ho1' would fur七h巴l' postulatc th乱む thc Lcjcuneaccac h乱vc becom巴 st1'ong1y
divCrsificd 0且ly in gco1ogi巴ally rclativo1y l'巴巴cnt times， 巴oncurrent with the diversification 
of thc Angiosp巴1'ms. This cont1'asts s七1'ong1y wit11 many 0七1101'， 1css sp巴ci乱1iz巴d familics， 
su巴h as t11c Lepidoziaccac， Ptilidiaccac， in whi巴11 も110 gcnc1'a a1'c much mo1'o ancient， and 
llSU乱lly contain fcwor spccios， and arc mo1'c sharp1y <lcfin乱1>1e. This point of view is 
at variancc with tl協も 1'0巴巴ntly oxp1'csscd lJy Fulforrl (1051). 
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arctic and tropical species of Leieuneα that occur in Japan and North Ãmeri
ca are divisible into two distinct groups， one with smooth， homogeneous， glisten
ing oil-bodies (L. cαvifoliα， L. glαucescens， etc. ) and one with oil-bodies of the 
grape-cluster type， e. g.， composed of many sma11 discrete spherules (L. floridana， 
pat仰s， fZavα， etc. ). This genus has been notorious in that its species are almost 
indeterminable when sterile， 0 1' when poorly developed. However， 1iving pl姐ts
G姐 now be determined readily in most cases， when the oil-body features are utiliz
ed. In E�LOsrnolejeuneα， the :6.r・st-named author had long been puzzled by a 
species simi1ar to E. dω・印sc�ûa， ( = E. rigidulα)， but bearing occasional to 
frequent cadu巴ous leaves. Study of living p1ants revealed this material had 
3 -4 oil-bodies per 巴e11 thaも were never cres巴enti巴 i in ou1' two other dioe巴ious
species， there are 1-2 oil-bodies per 巴e11， one of whi巴h at 1east is always cres巴en
tic. This indicated that gross differences observed were 巴orrelated with constant 
cytological differences， and that a spc巴ies discrete from E. dU1'印scu lα was at 
hand. 

Fina11y， since many of the genera are so poorly defined and not readily identi
fiable when sterile， the cytological features ( especial1y the oi1-bodies) acquire a 
very profound importan巴巴 in determination of s巴1'aps of living material. Fo1' 
inst組問 Euosrnolejcuneα when sterile may be difficult to sepa1'ate habitua11y f1'om 
Le iet仰6α s. str. i  the oil.同body features make gene1'ic 1'e巴ognition possible， at a 
glance， howeve1'， since the fo1'mer has few ( 1-4， 1'arモ1y mo1'e) very large oil
bodies per ce11， the latter has much sma11er and more nume1'ous (5 -60 ) oi1-bodies 
per 巴e11. The m:e of oil-bodies in this g1'oup for identifi巴ation is therefore 
pal'ti巴ulal'ly import四lt to the ecologist， who by neccssity often co11e巴ts material 
becausc of its 10巴ation， rathel' than bc巴ause of its aùcquacey for stuùy. Such 
1'e巴ognition， from in巴omplete matcl'ials， now oftcn be巴omes feasible， be巴ause of 
the cxtl'aorùinary divcrsity (bctwccn many spccies) in form， size， anù number 
of thc oil-boùies pcr 巴巴11， anù of thc numerous ùifferences in cell-wall fo1'm. The 
writel's therefore p1'opose the use of thc oi1-bodics in this difficult g1'oup in the 
same fas]ùon in which the spo1'es a1'e used today in such g1'oups as Selaginella
。eae anù Isoetaceac. 

III. OH-body types in the Lejeuneaceae 
Mü11cl' ( 1939)  was thc first to suggest a system， adnritted1y pal't1y a1'bit1'a1'Y， 

of classifying the oil-bodies into diffcrent types. IIe distinguished 8 types， 
a1most all of whi巴h al'C to be found in the family Lejeunea巴eae. 'l'he great di
versity in oi1-body size and form， as well as number， is therefore to be stressed 
as one of the fanrily chara巴teristics of the group， contrasting it sharply to such 
related fanrilies as Radulaceae， Porellaceae， Fl'ullaniaceae in which the oil-bodies 
differ from one fanrily to the ne討， but are re1atively sinrilar in all species within 
the fa且i1y. This suggests， of course， that the broad generic 1inrits adopted in 
the F1'ulla且iaceae appear warra且ted on a cyto1ogica1 basis， whi1e the narrower 
generic li凶ts in the Lejelmea巴cae al'e a1so warranted (with some ほceptions to 

be noted below). 
rrhe first-nameù author (S山ster， 1954 b) has suggested an emended form 
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of the classification of oi l-body types adopted by 班üller ( 1939 ). Since almost 
all of the oil-body types found in the 1'est of the Hepaticae 0 巴cu1'within the sole 
fami1y Lejeunea巴eae， an outline of these oi1-body types is he1'e given， together 

with e玄a且p1es se1ected f1'olll the species t1'eated in the p1'esen七wo1'k :
1. Oi1-bodies occu1'1'ing in all 巴h1orophyllos巴 巴ells (no ch10 1'ophyll-f1'ee 巴ells)， 

1-many pe1' ce11， ocelli quite absent. 
1. Oi1-bodies homogeneous (under the oi1-immersion system of the micro

scope). 
a. Oi1-bodies ve1'y small ( less than 2.5 x 6 μ， usually much less)， and 

nume1'ous， usually mo1'e th阻 12 pe1' cel1. ( 日xüejetωω type. Tax-i
lejeuneα obt1LSαngulα， Lejeuneα cα心ifolia， L. glα1Lcescens， L. αquαUcα， 
Ptychocoleus， C，αudαlejeuneα， Brachiole.ie1L1wα， etc.) .  

b.  Oil-bodies 1a1'ge ( over 3 x 7 μ， usually much 1arge1' )， and few， usually 
1-5， a'七 times becomi時 faint1y segmenおdwith age. ( Bα.ZZ仰4α-Na1'd切
scα1α7・is 'l'ype; not known among stuclied species ef Lejeuncaccao). 

2. Oi1-bodics fo仇l'‘租mecl of scvc1'a叫a叫1 t旬o numol'OUS globulcs 0町l' S問巴gmcnt似日， not 
a叩pp肘ea似r討.せi時 h加ornog伊enco叩us (uncle飢l'、 thc児c 0凶}札i1-immcr巴cr干明3
s回巴ωO叩P巴吟). At times the individual sphe1'u1es of which the oi1-bocly is 巴om
posed of nearly the same rcfractive index as tho mat1'ix， hence difficult・
1y pe1'巴eptible.

a. Globules constituting tho oil-body minute， sca1'cely 0 1' not prot1'ucling 
th1'ough the common bou且cling mernb1'ane : the oil-body thus appea1'ing 
to be faint1y g1'anu1ose 0 1'  papillose. 
( 1 ) Oi1-boclies rathe1' numc1'ous， 4-15 0 1' mo1'c， mmally small (2-3 x 

4-7 μ 0 1' smaller， 1'a1'ely some lal'ger)， not 即位・1y filling cell-lumen. 
Leje1Lneα (most species )， Stυlolejeuneα， MiC1'olejeuneα laetev.ir側S，
Oololejeuneα spp.， etc. 

( 2 )  Oi 1-bodics fcw， 2 -5 per ccl l ，  othcrwisc as in ( 1). Microlejeunea 
(most species ).  

(3) Oil-bodies few ( 2-4， 1'a1'e1y 5 pe1' ce11) ，  re1atively 1a1'ge， ca 3-5 x 
6-9 μ 0 1 '  la1'ge1'. Neu1'olejeu1Lω b1'eutelii. 

( 4) Oil-boclies no1'mally 1 per cell， largc aむ組I立凶1
12一15 μ 0 1' 1a噌e1' (Rα伽1α旬pe ; a1so in Scα仰1liÌα gy?nnosto1nO
philα ; not 1mown in any studicd Lejcuncaceae， but σololeje1lneα 
仰向uMssimα (P1. 玄III， Figs. 5 -6 )  may approach this type). 

b. Globulcs constituting thc oil-body coal'SC ( 七he width of thc oil-body 
usual1y formed by 1-3， 1'a1'ely 4 1'ows of coa1'sc scgmcnts )， cach st1'ong1y 
individually p1'ot1'uding， the oil-body thus cvidenも1y segmented in 
appea1'ance. 
( 1 )  Oil-bodics small and numel'OUS， usually less than 3 -4 x 5-7 μ. 

(D1'ep仰IJlejeuneα spp. ， mos七 Oololeje1mea spp・， Leptocolea， spp. ) 
( 2 )  Oil-boclies 1a1'ge， ca 5 x 10 to 12 x 24 μ， 1-3， ra1'c1y 4-5 pc1' 巴011.

(Pνc1Lolejmtneα typo : PycnoZejeuneα， Mαs.t'igoZeje1Lneα， Rectoleje
制wα spp・， Euos?nolej仰neα， Okeilolejennea ， Leucolejeuneα， otc. ). 

I I. Oil-bodies occul'ring in two forrrm : small ancl fewor in  nOl'mal vcgetativc 
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ee11s， large1' 組d mo1'e nume1'ous ( 姐d nearly filling the eell-lumen)， in 
“oeelliヘ the ocellus thus with several to many large oil-bodies. T，αenio
lejenneα type. 

III. Oil-bodies oeeu1'1'ing in two sharply cliscrete modes : seve1'al 七o mむly small 
oil-bodies in ehlo1'ophyllose， vegetative c巴11s， and one very large， usually 
homogeneous oil-body (at least 10 -12 x 15 -18 μ )  in eaeh of the 0巴elli.
Seve1'al hunむed species of Lejeuneaceae with dimo1'phie leaf-ee11s， of this 
type have been studiec1 by Zwiekel ( 1932 )， but unfortunately on the 
basis of dead. mate1'ia1. Sin巴e this autho1' did not disもinguish between 
the ce11-巴ontents of the oce11i， and was unable to study the ce11-eontents 
( e. g.， oil-bodies) of the ehlo1'ophyl1ose eel1s， his wo1'k is diffi巴ult io 
cvaluate in a study of this type. The authors suggest， fo1' the time be
ing， that we ea11 this ee11-type the DrelJαnolejeuneα Type， with seve1'al 
subtypcs suggestcd bclow. This typc of ccllィlifferentiation 0巴eurs only 
]n 七he Lejeuneaceae and Fr・ullaniaceac. On the basis of 也e limited amo・
unt of matel'ial available， the fo11owing su btype日 appear distinet : 

( 1 )  Vegetative ( e. g.， ehlo1'ophyllosc) cells with oil-bodies minute ( less than 
2 x 5 μ usually) ，  formed of few， sharply distinet segments， 01' homo
geneous in part. Occ1li scattc1'eù in the leaf-lamina， not in a basal 
g1'oup 01' linc (Diplαsiolejenneα 1'udol1Jhian久 Leptolejeu匁6α ellipticα，
L. stbbaú1Lta ， ctc.， }]，α1"palejeuneω spp. ) . 

(2)  Vegetativ巴 ce11s with oil-bodies sphc1'ical to e11ipsoidal， larger ( usua11y 
3 x 5 μ 01' la1'ge1' )， fo1'med of many segmcnts， usua11y papillose 01' fine
scgmcnted in appeal'an巴c. Occlli not basa1. (D1'epαnolejeuneα spp. ). 

( 3 )  Vcgetative cc11s with oil-boc1ics of a fcw minute segmcnts， or of isolated 
droplets， appcaring distinctly scgmentcd ; 0巴c11i in a basal g1'oup. 
(Reωctωolμe，7μ6仰%旬neωα b加er吋4的6ω7叩α仰?匁Zα ; Ceωl'αωtoZe付je仰旬?仰bω6α仇， H，αωT叩''[1日ale吋je仰協Mα偽， s叩pp.) .

( 4) Vegetativc 巴ells with oil-bodies 2-4-5 pcr ce11， reac1ily evident， fo1'med 
of nume1'ous fine globulcs， appea1'ing papillosc ; 0巴elli basal only. 
(Microlejw，附Gα ulic仰α， M. ocellifet司 Eα1''[1αlejeμn，eα ovαtα).

IV. Oil-bodies absen七 in vegeta七ive cel1s， buも present in scattered ce11s ( “oee-
11i吋)， in which a singlc largc oil-body oecur川 but no chloroplasts. ( This 
type found in もhe Mal'chantiales， in Riellα， but appa1'c且tly not in 組y
Ju且ge1'manniales. 'l'his typc is pel'haps approachcd by Rectolejeuneα ber
teroαuα， P1. VIII， Fig. 2) .  

V. Oil-bodie自 主ota11y abscnt. No Lcjeunca巴eae appear to lack oil-bodies. 

Utilizing the classification suggesteù abovc ( undc1' 1-III )， wc 巴阻 suggest 
the fol1owing gl'ouping of the gene1'a of Lejeuneaeeae examined. It is p1'obable 
也前 in some cases ( fo1' instance in a11 thc Holostipae) the suggested g1'ouping 
1'athe1' closely follows phylogenetic p1'inciples. Hoτveve1'， the authors do not 
wísh to suggest that similar featu1'es as 1'cgards thc oil-bodies ne巴essarily implies 
close phyletic l'elationship. The1'efol'e， some 01' a11 of 廿1e fo11owing g1'oups surely 
巴ontain phyletically discrete elcments. It should bc notecl that， using the above 

巴lassification， almost a11 species scen of a pal'tieula1' genus fall into a single 
categor宇
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leje1J，neα， Lejeuneα)， further study as regards delimitation of th巴 genus， may 
show that our prese凶ta玄onomi巴 concepts are incorrect. It is also to be noted 
that “weakly separated" genera usually share very simi1ar oil-bodies.6l 

Uti1izing the three fundamenta1 divi山ns (Ho1o凶pae， Schizostipae， Parado
xae)， we c姐 tentative1y suggest the following c1assifica七ion into groups that may 
be re1ated be巴ause of simi1ar oi1-body types， and s 吋1m1江1a飢r cell日l

1. Holosti均pa舵e 
a) Ptychα，nthus g1'oup :- Including Ptyc初旬thus (2 spe巴ies)， Tuzibe仰th us

( 1  species )， Th ysanαnthus (1 species)， Mαstigolejeuneα(2 species) and undoubt
ed1y other gene1'a. This group is well-defined in having seve1'al (less than 10， 
except P句c 加叫仇s， which may have as many as 10 ) large oi1-bodies， composed 
of discrete， individua1 p1'otruding oi1-g1obu1es (thus appea1'ing vesicu1ar， of the 
“grape-c1uster" type of 珂註11e1'). Each oil-body is usua11y fo1'med of rather few 
(抗 most 15 -20， rare1y 24 -30 in su1'face view) large globules， most1y 1.5 -2 μ in 
diameter. This appears to be a primitive type， in that it is intermediate between 
the forms with numerous minute oil-bodies， and those with 1-2 very 1arge ones ; 
furthermore， ocelli never occur in this g1'oup. 

b)  Neurolejeuneα group: ー 1nc1uding 0叫y， among the examined genera， Ne
urolejωnea (1 species examined). 1n this group we have， as in the previous 
one， re1ative1y few (2 -5 in the sole species seen) 1arge oil-bodies (3 -3.5 x 6-9 μ). 
Each oi1-body appears faint1y gl'anu1al'， because it is formed of innumerab1e 
minutc glob叫es (much less than 0.3 μ in diam伽ち not individually r・e叫vable
under oil-immersion)， which do not distinctly pr叫rudc through the common 
plasma membl'anc， hence the oi1-body appears essentially smooth. 

c )  Sprucc仰thus group:- Inc1uding Sp1.uceαnlhus (2 spc巴ies )， Brαchioleje
仰6α (3 species)， Ptνchocoleus (3 species， )， L1rchilejeuneα ( 1  spe巴ics )， Lophole-

Q) For instance， those of Leje�l叫ea， lllicrolejeu叫6α， Styloleje叫叫ea are csscntially identical. 丸iVe
would suggest that 七hcse thrcc groups might wcll bc considererl as only subgencrically 
distinct from each other. 0且 も11e 0もher hand， Rectolejeunea くwlli巴h llas a similar type of 
lobulc as 七he 乱bove gcncra， wit11 a proxima1 hyalinc p乱pilla， and iliffcrs only slight1y 
in vcgctative e11乱racters frODl somc spccics of Lejeu叫ea)， diffcrs raむ巴ally i且 oil-body typc 
(as wcll as in ascxua1 rcproduction). 'l'hcrcforc， thc first-且amccl author is contcnt to con
sidcr this as a goocl gcnus. In spite of thaも fact もhaも Rectoleje叫nea has a proxima1 h;y ali且O
papilla， and E也osmolejeu冗ca 乱 clistal hyalinc papilla， on thc 10bu1e， thc two gcnera agrcc 
c1osc1y in thc naもu1'e of thc oil-boilies. Thcreforc， although thc 8cpar叫ion of thc two by 
Bvans is jus色ificcl on morpho1ogica1 gro凹cls， the cyto1ogy suggcsts， neverthclcss， a c10sc 
rc1ationship. On thc othc1' hand， Euosmolejellnea and Oheilolej側nea ag1'cc c10sely ill 101>凶o
fo1'm and position of thc hy乱line p乱pilla. Furthe1'mo1'c， wc fincl that thc oil-ùodics of thc 
two g1'oups arc vcry similar (scc discussion undc1' E_ polya叫t7w)_ We wou1ù t11e1'efo1'e 
suggest tha七 七11cse two genera may well h巴 rcgardcd as 乱 sing1e gcnus， with two subge且e1'乱.

O且 the othcr hand， sueh r・ecently scpa1'atcd gcncl'a as L1rchileje叫叫ea and Le世coleje匂世ea
乱1'e s110w且， by t11e eyto1ogica1 featul'cs， to by on1y Yery distantly rc1atcd. Cytologica1 
自主udy hcre shows thaも Evuns， in spliむting off Leucolejeunea from L1.rchilejeu叫Eα pe1'formcd
a much-needcd tusk， and gayc us two gl'OUpS ea巴h of which is a much morc naturu1 und 
homogeneous enti色y thun the pl'evious "portmantcau" ge且us L1.rchileje�tnea rcpresentcd. Thc 
convcrs白 もhereforc u1so usually holcls: if 乱 group cun be 8h乱rp1y scpuratcd on morpholo
gi巴a1 grounds (ancl Lellcolejeuneα is vcry sh乱rp1y ci1'cumscriùab1c)， i七 usually 8hows ùis
tinctive peculiaritic8 us far as its cyto1ogy i8 conccrncd. 
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jeuneα (4 species )， C側dαlejeuneα ( 1 species )， Odoπtole:ieuneα ( 1  species ). This 
group is sl即ply definecl in having the oil-bodies l'elatively numerous (mostly 
18-40 per 巴e11， ral'ely as :Eew as 10 )， oblong to fusifol'm to neal'ly linear， 姐d
quite homogeneous within (hcnce strongly refrac七ive alld glistening) ;  the indi
vidual oil-bodics are also relativ巴ly small and lcss than 3 x 7 μ， m01'e often on the 
o1'der・ of 1.5 -1.8 x 3 . 5 μ. Ocelli al'e absent in a11 membe1's of this g1'oup. 

d) L仰colej仰neαgroup : ー In巴luding only Le7lcolejeuneα ( 8  spe巴ies ). Oil
boclies almost invariably 1 pe1' cell (1'・ar・ely 2)， vel'y la1'ge， fo1'med of ci1'ca 40 01' 
more (in sur由巴印e v巾i民ew吋vの) g副ゆlobt加bul叫1吐]同巴回s t也ha叫t a1'e 1'elatively lal'ge ( ァ 1-1.5 μ )， strongly 
protrude 也l'ough the common memb1'ane ; the oil-boclies are thus essentially of 
the "grape-巴luster" type. The genus appea1's to have an isolated position in the 
Holostipae， and may pe1'haps be mo1'e closely 1'clatcd to some gene1'a of Schizosti
pae placed b.e1'e in tb.e Pycnolejeuneα g1'oup. 

e)  Stictoleje側6α g1'oup : - Includes Stictole;euneα squα?仰向 (Willd. ) Schi
:ffn. (of which on1y hc1'bal'ium mate1'ial has be_en scen) and S. "仰仰仰 (which
has not been studiecl). The oil-bodies of this g1'OUp of IIolostipae al'e not known， 
but the g1'oup can， nevertheless， be sharply sepal'ated because of tbe ce11ular 
dimorphism - the laminal' ce11s being of two types， chlorophy11ose ( and p1'esuma司
bly with small oil-bodies ) and non-cblol'句hy11ose， 01' near匂 so (tbe ocelli ). The 
O巴e11i are scattered and OCCUl' in lal'ge numbers (up to 30 per leaf). 

The Stictoleje制問 g1'oup is the mos七 specialized of the Lejeunea巴eae Holo
stipae， in many respects. This is as true fo1' the ce11s as fo1' the pe1'ianth form. 
The g1'oup differs f1'om both 出C foul' prcceding types， and the following in the 
scatte1'ed oceIli. 

1) Neu1'olejMt旬。α cα"te1ωlaω group:- Agl'eei時 with the precedi時 g1'oup in 
七hc prcscnce of ccIlulal' dimol'phism. IIowcvcl'， unlikc thc Stictolejeuneα gl'OUP， 
thc pl'cse且t one shows a division bctwecn a basal gl'OUp 01' vein of occIli， and 
othe1'wisc homogcneously fo1'mcd chlo1'ophyllosc laminal' cclls. Only herba1'ium 
matcl'ial has bccn 問。11 of this gl'OUp ( N. 抑制向。r叫s， N. cαte?凶lata).

2. Schizostipae 
The Schizostipae :Eall into sevcl'al categol'ies， as rcgal'ds the oil-body types to 

be found. Thc rangc in vaeÏation in tll() nOIl-occ11atc types is :El'om fOl'ms with 
numerous， minute homogcneon日 oil-bodics ( '1'αxilejeωνα type ) to fOl'ms with the 
oil-bodics somcwhat lcss numCl'・ous， but composcd 0:E finc， difficultly l?erccptiblc 
oil-globulcs (less than O.G μ 111 ω amctc仇r)， t抗h山‘勺吋cfo印r叩'c app 巴a 山
papillose (but not scgmentcd) (L3je包ω?附L typc )， to a final， thi1'd typc (Pycnoleje
仰ω typc) in which thc oil-bodies al'e very few (mostly 1-4 per ce11， l'arely 5 
pe1' cell in some cells )， a1'e composed of coal'SC globules， and thus distinctly seg
mented in appea1'ance. It seems unneccssal'y to stress that these three types 
a1'e not sha1'ply di:ffc1'entiatccl fl'om each other， bu七 gradually intergrade. 

a) '1'aa;.ileje1tneα g1'oup : - Thc oil-bodics nmncl'OUS， ca. 12-50 pe1' cell， minute 
(usually 1 .3 -1.8 x 2-3.5 μ) ，  highly l'cfraetivc 姐d gl.istening， appearing homo
gcneous under oil-immersion， quite smooth cxtcrnally. 0巴elli arc quite la巴king.
Thc chlo1'・oplasts averagc as largcr than thc oil-boùics in surface-area. ( Including 
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Taxilejeuneα， 2 sp. ; Lejeuηeα glαucescens and cαvifoliα， αqttαticα， Jαponicα， and 
scα1αris). 

b )  Lejeuneα group:- The oil-bodies ave1'aging somewhat 1a1'ge1' (usual1y the 
1a1'ge1' 3 x 5 μ to 4-5 x 8-10 μ) ， mo白1'ate1y f1'equent ( 4-12 pe1' ce11 in most cases) ，  
ancl fo1'med of sma11 globu1es ( less than 0.6 . 0.8 μ in diamete1'， 1'a1'e1y to 1 μ ) 
which p1'ot1'ude slight1y to indistinct1y ; the oi1-bodies thus varying f1'om obscu-
1'e1y papillose to very fine1y segmented. 'rhe medium-sized and 1a1'ger oi1-bodies 
fo1'med usually of 3-5 01' even 6 1'ows of globu1es ( ac1'oss thei1' na1'1'owe1' diame
tèr ). Oce11i are quite 1acking in a11 cases. 

Inc1uding Lejeuneα flαuα， c lαdogyηα， planiusculα， rninutilobα， fllJridα%α， 
pαtens， ωg.inata.， boninensis， m.ayebα1'ae， six (a11 位amined) species of Mic1・0-
leje仰eα， Styloleje1�neα spinilobα， Tuyαmaella molischii， and two species of 
EuosrnolejMMwα Ocel1i a1'e quite 1a巴king in a11 the examined spe巴ies， except in 
some of Mic1叫ejeunea.

巴) Pycnolejeuneα g1'oup: - Tho oi1-boclies ve1'y 1a1'ge， most1y 1-3， 1'a1'ely ι 6  
pe1' oe11， ooarsely segmen"led and of 1a1'ge sphel'ules ( 1'a1'ely 1ess than 1ム often
2-4 μ in cliamcte1')， the sphel'u1es st1'ongly individual1y l)1'ot1'uding ( thus of the 
“gl'句e-c1uste1''' typc of Mü11e1') .  The oil-bodies ve1'y usual1y neat匂 appeal'ing
to fi11 cell-1umen， theil' 1e時th usually mo1'e than one-half the ce1l-length ( when 
well-cleve1op巴cl). Ooelli 巴onstant1y 1acki時・ The oi1-boclies of maximum size in 
each cell usually 4 . 5 x 9 -12 μ up to 12 x 22 μ， fo1'mecl oÏ ca. 15-30 ooa1'se seg
ments ( in sUl'face vicw). Inc1ucling Pycnolejf uneα ， 2  sp. ; E'旬oS?nolejeuneα， 6 
specics ; C1'ossotoleje1仰Pα， 1 sp. ;  CheilojM叫6α， 1 sp. ; Rectoleje1机Eα， 3 species. 

The p1'cceding tlu・cc types a1'o p1'imitivo in the absence 01 cellu1al' climo1'ph
ism， oco11i being 1acking. On1y in 11仏:rolejeunea ( a  spccializecl and 1'0【1uced de1'i
vaもive of Leje1bnea ) clo oce11i appear， ill a Ïcw species. The prececling thl'ee 
g1'oups a1'e a1so “p1'imitivo" ill that the1'e is usually sl ight 01' no moc1ification oÏ 
the uncle1'1eaves， and the leaÏ-Ïorm is usually oÏ the unmoclifie<1， tl'aditiona1 typo. 
'1'he p1ants a1'o a1so ecologically 1itt1c spccializccl， 1acking cpiphyllow:; typos. 
Furthel'morc， thc pe1'ianth-types 1'ep1'esentecl a1'e litt1e 01' not specia1izecl 01' armecl. 

By 巴ont1'ast， thc Ïollowing three types l'ep1'cscnt exceecling1y specializccl， ancl 
oÏtcn highly clc1'ivative forms. It is of some intc1'cst that these Ïo1'ms a1'e not 
a11 cle1'ivab1e f1'om one oÏ the thrcc pl'ececling schizostipous Ïorms， but appeal' ( in 
叫 least some cases ) to havo evo1vccl cliroct1y from もho Ho1ostipac. This appears 
to bc thc case at 1cast with Cerαtolejeuneα. 

<1) Ce1・αtoleje1tneα gl叩p :- Inc1ucli碍 only CC1'atoleje1meα ( 3  species ) 阻d
possib1y Neu1'olejeu匁Cα s. str.， e玄c1. N. breutelii. Ce11s with a basal g1'oup 01' 
1ino of en1argecl ce11s that constitute the oce11i ; vegetative cells with a small 
numbc1' ( 2  -5 usual1y) of smal1， obvious1y Ïcw-segmentecl oi1-bodies， which vary 
Ï1'om 2.5 -3 x 5 to at most ca. 3 x 10 μ Cells with wal1s deep1y pigmented. 

Thj日 group stands isolatod in thc Schizostipac studiecl. It is th巴 only schiト-
Z却os叫ti切pous complex wi抗七.h a wcll-dcぱcfi白ìnc伐吋cl t加cnclency t加Oτw悶a飢rcls de的v代沿rol立山lopmenも of seconcla似ryr 
pigmentation 0吋f t廿h泌e cωi児e11-τw屯叫a叫al1s. 1n spite oÏ the divi<1cd underleaves， and the 
stem stl'・ucture (sce Schuster， 1954)， pe1'haps mo町1'e n回ea似r匂 allied tωO 七也he H臼1010郎s坑t討1-
pac. Corre1atecl with thc extrcme1y spccialized cyto10gy， wo find specia1ized 
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vegetative featul'es ( utriculi ) and 1'eproductivc fcatures (modified perianths ). 
e) Drepanoleje仰wα group :- 1ncluding thc complex of genera relat組 、。

Drepαnolejeuneα， Rα1'palejeuneα und LeZJtolojeuneα rrhis complcx is quite 
Ulll'elated to cithel' the pl'cceding 01' following typc， but uppcal'S 1'uther to be 
derÌ\刷1 f1'om rrypo b (Lgje�問。α group ). Associutecl with the gre叫ly increased 
specialization of tho colls， ancl thc clcar可nt dimo1'phism of thc cc11s， therc is a 
high dog1'cc of speciulization both in vcgctativc structurc ( leaf a.lld un白rloafsha
pe) alld 叩p1'oduction (spccializecl hl'ood・bl'uncl10s ; spocializod po1'i組ths， ctc. ) .  
The cells have colorloss walls， VOl'y thill but with oftcn disc1'ote tl'igones und in・
termediuto thickenings. Ocelli a1'e p1'oscnt ancl almost always scatte1'ed in the 
leaf ( either as an inter1'uptecl linc， 01' i1'rcgulal'匂 clispe1'sed ; mo1'o' ra1'ely the1'e 
is a basal ocollus 01' basal 01' subbasul group ; the oce11i a1'e usually few ancl 1'ange 
mostly f1'om 1-6 por leaf );  the 0巴clli average little 01' no la昭e1' tl山1 sur1'ound
ing cells. The vegetativc cells bear few (usnally 2 -8 )  1'ather small， non-homo
geneous oil-bodies ; they a1'e fo1'med of cithc1' vc1'y c1isc1'ete alld fcw globules 
(Leptolojet仰Cα ; in somc cuscs cviden七ly 01 a singlc sphcrule alld homogeneous) 
O町l' else of a lu加aω1昭e但r numbc白l' (D1' 叩α ?旬仰b叩O叫le 可Jm仰t肌?
me仇l'喝叫ely fine-segmented 01' pupilloso in appea飢1'aむ11凶co.

The cytological characters appeal' correlated with morphological chu1'acters 
that indicate a distinct 1'elationship， umong the genCl'a of this group : shallowly 
bilobed unde1'leaves with divar匂ate lobes ; loavcs st1'ongly na1'1'owed ancl nsually 
taporing， na1'rowed at base as well， nsually avcraging ut least twi巴e as long as 
wide ; lobulo fo1'm ; oxtromc delicacy and usua11y sma11 size ; inability to develop 
scconda1'Y pigmentation ; specia1ized caducous bl'ood-branches. '1'he high incid
e11巴c of epiphylly in 也is g1'oup is also a ma1'k of specialization. 

1n cytological featu1'es， thc nea1'est relutionship occurs with such species as 
Mイcrolojω旬開 ulω仰. Whether the1'c is 組y fundamental basis fo1' this simi
larity is doubtful. 

f) Rectolejeuneα ùe1.t01・0αna gl'OUp: - 1ncluding only R. Ù01・toroα?叩 and its 
immediatc 1'elatives. The cclls in this g1'oup are unusually small， cvenly thick
walled， and of three types : at thc buse of tho leuf Ul'O a g1'onp of somewhat cnla1'g
ed 巴e11s， each wi七h a single la1'gc oil-body 戸- thc basal ()巴e1li ; tho l'cst 01 the lamina 
consis七日 of cells that do not c1iffo1' in sizc ()1' form fl'om each othe1' but boar a 
single， lal'gc oil-body (which is segmcntcc1， ut lcust with age). '1'he cells 01 this 
last type ( laminar occlli ) al'C numel'叩s， oftcn 10 18 to 24 per lca1. 

Associatcd with thc oxtromo modification of the cclls， wc finc1 a higlùy spcci
alizec1 modc of asexual reproduction ( modified ca仇巴ous leaves on specializod 
shoots ). '1'his grOl甲 is very rostri巴tec1 us to number ()f spccies ; it apparently 
has evolved from group c， abovc (Pycnolojeunca groul;>). W ith. this it agl'ces 
in ( 1 )  the few oil-bodics per coll ; ( 2 )  their sharply segmcnted 1orm. It diffors 
from this at once in 七he ccllular polymorphism， und thc much smallcr oil-body 
size in vegetative cells. 

3. Paradoxae 
The Paradoxae incluc1e the genera sometimcs placec1 into tho Aphyllae and 
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Diplasiac. 1n this g1'oup the1'e is no sharp e01Tclatioll bctween gellc1'a and cy
tological typcs. W ith the exceptioll of 'f_'aenioleje1l1wa， tho cytological typcs 
appea1' to bc impo1'tant la1'ge1y 011 the specific 01' spocies-gl'叩lp 10v01， 1'athe1' than 
on the gcne1'ic levcl. Thc following cyto1ogical g1'oups may be distinguished : 

a) Aphanoleje1b1Wα g1'oup : 一 O. biddleco川，αe， (l.iapha1叫 cαleα1.eα， Apha
nolejeuneα evαnsii and sicaefolia bc10ng to this gl'OUp. Jn thcse spc巴ics the oi1-
bodies a1'o small， usually subsphc1'ieal 一七o fusiform to cllipsoidal， an<1. fo1'mcd of 
minute， ba1'e1y pc1'ceptib1c globu1es. Superficially， thc oil-bodies may appear 
vi1'tually homogcncous (but， unlike truc homogellcous oil却)c1ies， thcy brcak c10Wll 
short1y after も.he death of the plallts ).  N 0 0巴elli a1'c p1'ose叫.

b) Oololejeuneα group : - O. s1tberistαta.， mi1胤tissima， contrαotiZobα， Lepto
ooleα spp.，  etc. 1n this group tho oil-bodies a1'o sma11 ( usually 1.8 -2 x 4-6 to 
3 x 5 -7 μ )  and simila1' in form and usually ill number ( 2  -10 pe1' cell ) to the 
p1'eceding g1'oup， but the oil-bodics a1'e not smooth， bcing evidclltly segmented， 
with individually p1'ot1'由e1'a凶 ( each 1-2 μ in diam. ) sogmcnts. N 0 ocelli a1'e 
p1'esellt. 

c )  Diplαsiolejmιneα gl'oup : 一 1nclud.ing DiρZas.ioleje7l11 ?α ( r1l，dalphiαna， 
etc. )， possib1y somc spccics of Lιptocoleα and. OoloZeje71neα 1n this g1'oup the 
cells a1'e dimo1'phic， scatte1'cd laminar cclls bcillg diffc1'cntiated. as occ11i ( usually 
e叫qu叫a叫1 t旬o su1'r 
homogellcous， oi1-body. rrhc sur1'ounding vegetative cells usually bcar・ 3-6 seg
mented oil-bodies ( simila1' to those of gr叩p b， abovc). The occlli a1'e variously 
disposed， but Jleve1' form a basal vitta (e. g.， no occ11i monoliniata occur ). 

d) T，αeniolej01Lneα g1'oup: - 1ncluding Tαf niolej仰旬。α ( 7 specics studied)， 
Oololejeuneα pro pa1'to (4 specics ). 1n this group bo1o碍 spccialized species 
with conical papillac on the dorsal leaf su1'fa巴e， allù se1'iate 0巴elli at the leaf-base. 
1n the lamina1' cells the oil-bodies a1'o millute and few， neal'匂 smooth ( fo1'med of 
minute and indistinct granu1es， 1'ecognizab1e on1y lUlcler ve1'y high magnifica
tion). 1n cont1'ast， the ocelli a閃 fo1'mecl of la1'ge1' cclls， oach bea1'ing 1-seve1'a1 
oil-bodies ( which a1'e evident1y compou吋， fo1'mecl of nume1'ous and dense globu司
1es )， 自1ing most of the 1umen of thc containillg co11. 

e) Oolurα g1'oup : ー Oi1-bodies hya1ille， hon時e1削us withill， 20 - 40 pcr cc11， 
ovate to fusifo1'叫 occasionally 1'otundate. ( Two 巴ollections， of d1'icd plants， of 
O. m.eijC1.i could bc studied. Thc oil-bodics soon disilltcg1'atc and fil1ally a1most 
disappear afte1' the cell died). 

1V. Materials examined7) 
T1'ibe and genus Species 

Japal1 
( Hatto1'i ) 

No1'th Ame1'ica， 
West Ind.ics， 

Europe， Af1'ica 
( Schuster) 
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st1'iatus ( 1 : 10-11) 
àioicus ( A )  
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Tuzibeanthus porelloides ( 1 :  12-13 ) 
Thysananthus aculeatus 
Mastigolejeunea auriculata (V : 4) 

H liukiuensis ( 1 :  14-15) 
Spruceanthus semirepandus ( 1 :  1 )  

// polymorphus ( 1 : 2 -3)  
Brachiolejeunea sandvi巴ensis ( 1 : 4)  

1/ bahamensis ( NA ;  1V : 1-2) 
Ptychocoleus nipponicus ( 1 : 6 )  

// heterophyllus (NA ; 1V : 3 )  
Phragmilejeunea pappeana ( A )  
Caudalejeunea lehmanniana (N A ; V : 1-3 ) 
Archilejeunea kiushiana ( 1 :  5 )  
Marchesinia chrysophylla (ム)
Lopholejeunea muelleriana (N A ; IV : ι7 )  

H formosana (1 : 7 - 8 )  
// nipponica ( 1 :  9 )  
H subfusca (NA ; IV : 8 )  

Neurolejeunea breuteli i  ( AN ;  V1 : 1 )  
Leucolejeunea clypeata (NA ;  V :  5 )  

// knysnana ( A )  
// rotundistipula ( A )  
// capensis ( A )  
H unciloba ( Nム〉
// 巴onchifolia (NA ;  V :  7 )  
H 玄anthocarpa ( 1 :  16 )  xanthocarpa (N A ; V : 6 )  
// Japomca 
// subalpina 
// // var. yakumontana 
// flavescens 

Odontolejeunea sieberiana ( W1) 

Schizostipae: 

7) In 七hc majo1'ity of cascs， the specimcns studied we1'e living， 01' llad been dry fo1' 10ss than 
two wceks. Since mos七 species involved withstand drying fo1' this longth of timc without 
cytological 巴hangcs that a1'c i1'1'eve1'siblc， such plants may be considc1'cd valid fo1' study. 
Who1'c pl姐ts we1'e d1'Y fo1' longer pe1'iods， this is genera11y noted after tho dcscription of 
もho spccios invo1ved. 

In tho fo11owi且g table tho origin of the materials cited is given; those in Co1umn 1 are a11 
of Japanese o1'igin ; 七hoso in Column II either of North American 01' Wcst Indian o1'igin， 
01' of Eu1'opean 01' South Af1'ican origin. Fo1' もhat 1'cason， tho abb1'eviations N. A. ， W. 1. ， 
E. ， and ム. 乱1'e used. The data for 主hc No1'もh American and some West Indian materials 
a1'c bascd on o1'iginal studics by thc senior autho r ;  the dat乱 fo1' the Europcan plants a1'e 
basod eithe1' on studics of living plants， lcg. E. W. Joncs ( via Air-Mail:， or bascd on 
Mü11cr (1939) ; the data on the South ムfrican sp巴巴ies is taken f1'om A rne11 (1953)_ Th1'e巴
可Vesむ 工ndian spe巴ies are citod from Jovct-Ast. Thc compilation of thc latter data is by 

the scnior au色ho1'. Plate and fìguro 巴itations (within pa1'cnもhoscs) are givcn for thosc spccics 
illustr乱旬a.
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Pycnolejeunea 
// 

Oeratolejeunea 
// 
// 

Euosmolejeunea 
// 
// 
// 
// 
// 
H 
H 
// 
// 

Rectolejeunea 
// 
// 
// 
// 

1nflatolejeunea 
Anomalolejeunea 

H 
Oheilolejeunea 
Nipponolejeunea 

ρ 
D問panolejeunea

H 
H 
// 
H 
// 
// 
// 

Hal'palejeunea 
// 

Leptolejeunea 
// 

Lejeunea 
HH
hH
HH
HH
HH
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tosana ( 1 :  17-18 ) 
obtusilobula ( 1 :  19-20 ) 

osumiensis (1 : 21-23 ) 
ontakellsis ( I :  24-25 ) 
I均poni巴a ( 1I : 1) 

obtusifolia ( I I :  4-5) 
claviflora 
auri巴ulata
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japonica (II : 9-11) 
tenuis (II : 12) 
foliicola ( II1 : 24-27 ) 

i叫ermedia (II : 13-14)  
subacuta ( II :  15-16 ) 

flava ( II :  22-23 ) 

.1 9 5 4  

cube凶is (NA ;  V1 : 4一4a)
gu凶1丘ia附
ru由bigi削sa ( NA)  

。lausa (NA ;  VII : 3-5 )  
rigidula ( NA ;  VII : 6 -8 )  
parvI山 (NA )
polyantha ( Nム ; VII : 1-2) 

bOl'toroana (N A ; VIII : 1 -2 )  
brittoniao (NA ; V1II : 6 -8)  
maxonii (Nム ; V1II : 4-5 ) 
phyllobola (NA)  
出odesiao ( A )  
caponsis (A)  
pluriplicata (A)  

ρ var. tabularis (A)  
decidua (NA ; VII1 : 3)  

hamatifolia ( E ; 1X : 1-2) 
capensis ( A )  
papillosa ( A )  

bidel1s (NA ;  I X :  3 4 )  
// ssp. appalachiana 

(NA ; 1X : 5 - 6 )  
ovata (NA ;  IX : 9 -10 )  

elliptica ( N  A ;  1 玄 : 7 -8a) 
但ava (NA ; 玄 : 12 ; A) 
cladogyna (N A ; 玄 : 3 )  
巴aroliniana (NA ; 亙 : 4-5)  
自orid組a (NA ; X :  9)  
patens (NA ; 玄 : 6-8 ; 亙1 : 1 )
capensis (.A.) 
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// 巴Onvexa (A)  
// tabularis ( A )  
// e巴kloni組乱 ( A )
// helenae (A)  
// 巴aespitosa ( A )  
// mi巴rolobulata (A)  
// mayebarae 
// vaginata (II : 19 -21)  
// boninensis ( II :  17-18)  
H japoni巴a ( II : 24) 
H scalaris 
// aquatica ( II :  25 -26 ) 
H cavifolia ( NA ; 玄1 : 2-3 ; E )  
// planiuscula (E)  
H glaucescens (NA ; 玄1 : 4-5 ) 
// I凶cvica吋 ( E )

Microlejeunea rotunàistipula 
var. pallida ( II : 27-28 ) 

// punctiformis (II : 29 ) 
H laetevirens (NA ; 玄II : 2-5 ) 
H ruthii (NA ; 玄II : 6 )  
// ulicina (N A ; 玄II : τ-9 ; E )  
H O巴ellifera (ム)
// bullata ( Nム〉

Potamolejeunea holtii ( E )  
Ciliolejeunea capensis ( ム 〉
Strepsilejeunea knysr印

H georgiensis ( ム 〉

Stylolejeunea spiniloba (Nム ; 玄II : 1 )  
Crossotolejeunea b児m川e仇町rm官宜m即1ia国 (NA ; 玄1 : 7-8 )  
Taxilejeunea obtusangula ( NA ; 亙1 : 6 )

// eggersiana � (W1) 
// conformis (A)  
// vallis-gratiae (ム)

Prionolejeunea aemu]a (WI) 
Tuyamaella molischii ( I II :  1-2) 

Paraàoxae : 
J)iplasiolejeunea ruàolphiana 

( NA ; 玄III : 1-4) 
Colura meijerii (text-fig. ) 
Cololejeunea àenticulata 

// minuta ( II1 : 3 )  
// orbiculata 
H minutissima (NA ; 玄III :
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5 -7 ; 玄1V : 1-2 ) 
myriantha ( A )  

rupi巴ola ( II1 : 4 )  
shikokiana ( II1 : 5 )  
yamanakana 
spinosa ( 1II : 6 -8)  

f
r
，
f
F
F

 

j
j
j
j
J
/

 

Aphano1ejeunca 
// 
H 

Lepto巴olea
H 
// 
H 
H 
11 

biddle巴omiae ( NA ; 豆II1 : 8 ;  
X1V : 6 -8 )  
ca1巴area ( E )  
cor山:acti1oba ( 
3 -5 )  
diaphana ( NA ; XV : 1-2 ) 
subdiaphana ( NA )  
subcristata ( NA ; 玄1V :
9 -10 ; 玄V : 3-4) 
sicaefo1ia (W1 ;  XV : 1 1 )  
cvansii ( NA ; 玄V : 5 )  
ephemcroides (NA) 

A ; 玄1V :
/1 
/1 

自H
UM
HH

gobelii 
dolichosty1a 
hOl'ikawana 
Japomca 
1ongilobula 
miyajimerおlS var. 宜m凶11山ic引3九r(叩.吋o【do】nt凶t
( 11 1 :  1 0. 1 2 )  
nakaii 
aoshimensis ( 11 1 : 9 )  
ciliati10b叫a ( II 1 : 1 3  14)  

J
J
F
f
f

 

j
ノ
j
J
j

seabrifolia (WI)  
cardioearpa (NA ; XV : 
6 .10 ) 

oshimensis ( III : 1 5  - 19  ) 
pscudof1occosa ( I I l :  23 24) 
ocelloi山s ( I I I : 21 22 ) 
pcra飴nis
apprcssa ( 11  1 :  20 ) 
flo巴cosa
vcnlool'nii 

'l'aeniolejeunea 
H 
/1 
H 
11 
H 
H 

'l'ota1 spccies : 848) 'l'otal spccies : 67 Total gcnera : 42 

V. Treatment of individua' species 
A. Ho�ostipae 

Ptychanthus sl1・iaius (L. ct L. ) N. var. pe1'1.otle-ti i  ( St. ) V l'd. (Pl. 1， Figs. 

8) Not i且cluding thosc spccics alrcudy ] j邑tcd in Col Ullln 1. 
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10:-1 1 ) .  Oil-boclies mostly 10 per ce11， graj旬11， Yery 1arge， 5-15 ( most1y 6-8 ) 
x 3.5 μ， segmented ( of “grape-c1uster" type )， ÏOl'med oÏ moderate1y numerous， 

large globu1es ( ca. 1 .5 μ in cliameter ).  1n the cells of 1eaf-ma1'gin， oil-bodies 
smal1e1'， sphe1'ical 01' nearly 'so， composecl of fe\γ adheri時 globu1es. ( From f1'esh 
matel匂1 ; On 1'0巴ks， ca. 350 m. a1t . ，  Kitago， Miyazaki County ; S. H. ) 

Ptychαnth1tS dioicus ( Sim) Arlle1 1 .  Cel l s  1 2 - 18 μ mal'ginally， 18 x 20-30 
μ medially， wal1s brown， with distinct Ü'igoncs and intermediate thickenings. 
Oil-bodies pe1'sistent， 2-3 pe1' 巴cl l ， scgmentcd， 日0101'匂55， up to 6 x 10 μ ( South 
African matcl'ial ; ficle S. A.). 

Tuzibe仰Lthus 仰向lloides Hatt. (Pl .  J ，  Figs. 12-J 3 ) .  Oi1-bodies most1ý 6 - 9  
per ce11 ，  grayish， 1al'ge， ι 1 0  x 4- 4.5 ，ll ， segmeωIぱccl ( of '“g瓦取grapc-cluster" type)， 
formcd 0ぱf 削)del丸r悶'a叫1
thc e1【ongatcd basa.l cc1日ls， oi1-bodics 9 一.- ] 4 pCI' cel日1 ， equ.ul 01' 了と lal'gc 1' in sizc. 1n 
thc mal'gina1 ccl ls ，  oil-boclics 3 ・ G pCl' <:('1 1 ，  smal i0 l '  ( 2 ‘ G x 2 4 {I ) ，  globulcs fcw 
and indistinot. ( From two c1ry eo11cctiollS 20 am] :)0 山y"， l'cspcctivcly， aftel' 
collection ; on 1imcstonc， oa. 500 m.， W叫礼ri， Kumamoto Co. ; f::{. Il. ) 

l'hysαnαnth:包S αC1ÛCαtus I Icrη Oil-boc1ics gl叫Vish， scgmcntc以ωd ( of ' “'grape
巴山lus御tωCl.''' type) formcd of 1叩0-20引 l a似r噌_-g酔c g仰10叶仙似伽ln加J八川u山]陥Gωs (ο1 - 2れ，11 in dωi 捌 . ). 1 叫hc m】:na似r培.芭gi凶nal
ce11s oi1-bodics 2 - 3  p 巴r 巴ell ，  small， mostly 巴叩ph附1C1' 山.
fcw and indistin【む�t. 1n thc midd1e 巴巴l1s丸， oi江1-b】O正c1ir畠s 3 - 4 pcr cc1日1 ， 3 - 6 x 3司4 μ. 1n 
the basal elongated cclls， oil-bodies 3 - 5 ( 1'a1'・cly 6) pC1' ce11， mostly 8 x 4 p ( rarcly 
10 x 4.5 μ )  in size. ( Based On matcria1 d l'Y for 5 days ; 011 barkr-;， 1s1. Yakushima 
S. Ii. )  

Ma.sti{j:llejeun eα αω'W1l 如 何 ( W ils & IIook. ) 8chifIl1 . ( PI .  V， Fig. 4).  Cells 
cllね:actcl'istically diamond-shapcd ， oa. 1 3 - 1 5 μ widc x 17 -22μ 101lg， with vcry 
1argc hulging trigonc日 that a1'c OftCll nca l'!y confl ucnt ; w九1 1 1'; morc 01' lcss brown
ish to f uscous pigmentcd ; mal'gina1 eel ls ollly 8 - 10 p. 

( ) il-hotlics typically hacjJl ifoηn to 凶1・l'ow1y c11ipsoidnl ，  ( 1 )  2- 3 pC1' cc11 in 
thc lcaf-middlc， in a few cc11s Sphcl'ieal ω1(1 only 3. 5- 4 μ， mostly 3.5 ・4.5 x 6- 9 μ， 
re1ative1y p romincnt， nca1' l caf-basc somctimcs [j . 6  x 1 0-14 μ， formcd of rathcl.' 
numcrous， rcadi1y cvidcnも， somcwhat protr udiIlg oil-g1obulcs of sma11 sizc ( less 
than 1 fl ) ，  thus appcal'i時 coarsel

t e火幻!ol1込必l1s wi比th s古姐L氾四宜ma叫a叫11c1'じ， usu凶叫a叫ally ciれ['引Gωula加aω1.' oilト-1いJバ()(川diたぞ凶s (り1111防y �l . :3. 5  iμI in孔1 d iぬam悶etωe1'ム.ら， abs印cn叫1叫
fr勺om maむnヴy margillal cclls.  Ch l ol'op1astぉ i) í; !( IOllg， unu日ualIy l al'gc， but aVCl'ag
ing much smallcl' in surrac<Hl1'('ll than 1" 1 ] ( ・ りi l-bod i('s. ( Chu】whulla， Alabama， 
1 95 0 ;  n. M. f:J. )  

Masligoleje1i1wα lùûì-i�ωl s，is ( 1 T o]'ikawa ) I IaH . Vlll'. ?nαyCÙ(Wαo II att. (日yn.
M. Mαycbα1'ae lIatt. IIcpat. .Japon. Exsiec:. t)C!l'. �l， 1 95 ) .  ( 1'1. 1， Figs. 14- 1 5 ) . 
Oil-bodies mostly 2 (but occa日 ional Iy a， ( ) 1・ il1 i11e elongato basal ce11s 4) pe1' 巴e11，
g凶yish， very largc， 10 - 1 3  x 5 - 6 p (01' in thc elo時atc basa1 巴c11 up to 15 -20 x 

6 - 7 μ ) ，  scg'l11cntcd ( of “g凶pc-clustür" typc)， fOl'mcd of 15 -25 largc globu1cs 

( 1 . 5 - 2 μ in cliam. ). 1 n  thc marginal cells，  oi1-bodics smallcl'， often sphcrica1 (as 

scparatcd globu1cs) .  ( D町]'y m肌atω01'山11 .1刊(り) 【山1，いt沈叩1;
300 m.， Isshoochi， Kumamoto Co. ; が. JI. )  

Hp叩ceαM仇s semiro1J仰d1iS (N.)  V]'d . ( 1' 1 .  1 ，  Fig. 1). Oil-bodics numer-
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ous， 20-30 pe1' mal'gina1 ce11， 30-40 ( 1'a1'e1y up to 50) pe1' midd1e 巴e11， 40-50 (01' 
mo1'c) pe1' basa1 c10ngatc ce 11， ob1ong in shape， 4- 5 (1'a1'e1y 6) x 2- 2.5 μ， 01' occa
siona11y sphe1'ica1， 2-2.5 μ in diamete1'， hyaline， homogeneous within (but appea1'
ing to be diffe1'entiated into two 1aye1's， む1 outer thin， skin-like 1aye1'， and む1
inner one).  (F1'om frcsh material， and from materia1 d1'Y ca. 30 da:戸 ; on t1'ee 
trunks， ca. 500 m.， 8akatani， 班iyazaki 00. ; on tree trunks， ca. 400 m.， Isshoochi， 
Kumamoto 00.; On barks， Mt. Kaimon， Kagoshima 00. ;  S. H.) 

The following 10 species of the Spruceanthus g1'oup have oi1-bodies of the 
same typc as this specics. 

Sp1'uceαnthus polymol'phus (Lac.) V1'd. (Pl. 1， Figs. 2-3).  Oil-bodies 10 
-45 (mostly 15 -25) pc1' ce11， hya1ine， homogcneous， oblong (01' often 土 fusi
form)， ca. 6 x 3 μ (ra1'ely 10 x 3 μ) ，  01' occasionally spherica1， ca. 3 μ in diameter. 
(From f1'csh materia1 ; on ba1'ks， ca. 350 m.， Kitago， :Miyazaki 00. ; on ba1'ks， ca. 
50 m.， Obi， :Miyazaki 00. ; S. H. ) 

Bl'αchioZejeuneα sαnclvic仰sis ( G.) Evs. (Pl. 1， Fig. 4).  Oil-bodies 30-35 
pe1' ce11， oblong， 4ι - 5  ( 1'ar 
hyalinc， homogcncous within. (F1'om fresh mate1'ia1 and from matC1'ia1 d1'Y 35 
days ; on barks， ca. 250 m.， Obi， :Miyazaki 00.; On bal'ks， ca. 400 m.， 1sshoochi， 
Kumamoto 00. ; S. 瓦 )

Brαchiolej仰旬。α bαhamensis Evs. (Pl. 1V， Figs. 1 - 2) .  ( 1. )  Oe11s subiso
diametric， quadrangu1a1' to h巴玄agonal ， thin-walled with tl'igones 1al'gc， bu1ging 
usua11y on two sides， concave on the thil'd ; walls bl'ownish. ぴI[edian ce11s ca. 
20 -23 μ x 25 -28 μ Oil-bodies mostly 15-22 pCl' ce11， nal'rowly e11ipsoidal to 
nal'1'ow1y fusifo1'm， homogcneous， glistening， highly 1'cfl'active， ca. 1.G - 2  x 5 - 8 μ.  
Ohlorop1asts ca. 4 5 μ in 10ngcr diamete1'， thei1' a1'ca about equa1 to that of the oi1-
bodies， of slight1y g1'catcl'. (8 22915a， Pal'adise Key， Dadc 00・， F1orida， R. M. S. ) 

(2.) Oi1-bodies simi1al'， but 22 30 pcr 巴c11， 1.5-1.8 x 3- 5 μ ; ch101'op1asts ca. 
4-5 ‘ 5.5 μ (much 1a1'ge1' than oi1-boclies) .  (Long Key pine1and， Dade 00・， F1ol'i
da ; R. M. S.) 

(3.) Oe11s 10 12 μ along ma1'gins， 15 -18 x 20 -25 μ medially， with 1arge tri
gone日， bu1ging on 2 sidcs， 巴oncave on the third. Oil-bodies ( 9 )  12-15 per 巴e11，
fusifo1'm to bacillifo1'm， homogclleous and glistening， 巴a 1.2 x 4.5 μ to 1.5 x 5.5μ， 
in somc cclls la1'ge1y ovoid to subsphe1'i巴a1 and 1.5-2 μ 01' 1 . 5  x 2 μ ; ch10r・oplasts
4-4.5 μ， much lul'ger than oi1-boc1ics. (8 31748b， 珂onl'oe 00・， Fla. ; R. M. S.) 

Ptychocoleus nipponicus II凶t. (Pl. 1， Fig. 6) .  Oil-boc1ies 10-25 (mostly 
15 -20) pc1' cc11， hyaline， homogcneous within， oblong 01' 1'a1刃ly rotundate， 1.5 - 6  
x 1.5 -2 μ (most1y 4-5 x 2 μ ) ;  i n  marginal cclls， oil-bodics sma11el' ( 1.2-3 x 1.2 
μ)，  1-7 pel' ccll 01' often disappeal'i時・ (:Material dry 15 and 20 days ; on barks， 
ca. 300 m.， Hitoyoshi， Kumamoto 00. ; on barks， ca. 350 m.， 1sshoochi， Kumamo
to 00， S. H.) 

Ptych 'Jcoleω 仰ppea先制 (Nces) St. Oells 12 μ on ma1'gins， 1G x 2G μ ln 
lcaf-middle， wit.h lal'ge t1'igones an<l inte1'mcdiate thickcnings. Oi1-bodies 4 -5 per 
ce11， 4 x 4 to 4 x 6 μ， scgmented， co1orless (South African material ; fide S. A . )日 )

PむIchocole1tS 九ete1'ophyll1ls Evs. (Pl .  IV， Fig. 3)  Oclls of leaf-midc11e some
whaも elongate-hexagonal， ca. 20-24 x 25 - 35 11， thc walls ve1'y i1'1'egular， duc to thc 
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lal'ge tl'igones (which norma11y havc two sides bulgillg， the third COllCaVe， thus 
irregular and undulate in shape)， and the 巴ommo叫y prcsent illtermediate thickell
illgS (usua11y occurri時 olle bctwecll each pair o:f trigollcs， but abscnt Oll most 
shorter wa11s ) ; 巴e11 wa11s thus sもrOllgly undulatc， ycllowish to yc11owish-browll 
(except ill the shadc fOl'ms， whel'e the wa11s aL'C color台ss) . Oil-bodies 7 12 per 
median ce11， homogelleous， glistening， c0101'1088， bacilliform to llal'1'owly fU8iform， 
2 x 3.5 to 2 x 5 f/， occasiolla11y to 2 x 8 11 ， in occasiollal ce11s ovoid to broad-ellip
soid and ca. 2.5 x 3 μ to 3 1/ . lVIarginal cells with oil-bodies usua11y sma11er， 
mostly llcarly sphcrical. (Junipcr l:)p1'ing古， Florida， December 22， 1951 ; R. M. 
S. ) 

Cαudalej仰neα lehrna1肌叩nα (Gottsche) Evs. (Pl. V， Figs. 1 3) .  ( 1 )  lVIar-
ginal cells ollly 14 16 μ， l'are1y 16 18 μ， averaging quadl'ate ; median 巴ells 20 22 
μ wide x 27 -36 (42) μ 101lg. Cclls with char加teristic arrangemellt， elollgate ill 
cell-middle， mostly llal'l'owly hcxagonal， tapering towards each elld， a1most dia
mond-shaped and arl'angcd in essclltially a shapcd pattcrll. Cell walls hyaline， 
thin， cxccpt :for thc nodular， bulging trigoncs and numcl'OUS discr叫e intermediate 
thickCI 

9) Äs i8 cvidc且も on 乱 巴ompari:;on w ith もhc dcseription8 and figurcs giVCll for tho prcccding 
(J3.panesc) anù thc following lNcotropic3.L spcéÏes of Ptychocole官s. 七hc prcsenも spccies
has vcry di:fforcn七 oil-bo(1iC8. Thoy differ 1l0t 0且ly in nUlllbor， but in size and sもrueもuro.
This suggosts th3.t P. P日ppean�ls (10('5 not helollg to Ptychocoleus. Thi8 is 3.180 e1ear frolll 
thc form of thc lobu1o (SCO Arncll， 1953. Fig. J 2dノ. 1'hc inflatcd， pyriform poriunth， with 
tho vcry S11111ll1it trisu1cato (unù 110n巴o with thrcc wcak f01ds)， 乱Iso cxc1udcs tho spocics 
from Ptychocoleus (which has 且umorous s11pp1clllcnta1'Y ca1'inao )・

Tho form of tho 1巴乱vCs， tho naturo of tho cC'lls alld oi1-1)odies， and もho fo1'm of 10bu1cs 
a且d tmclor1c3.刊s， as wcl1 as tho 1ack of moro than thrcc fo1cls of tho pcrianth suggesも
Mastigolejeunea. Howcvor， thc prcscnco of “fema10 organs frcqucnも1y sovor3.1 in groups 
in tho top of somowhat olong乱tccl branchcs" docs no七 suggcsも 且Iastigoleje世間a. Neiもhcr docs 
もhc cviclcnも 1aok of subflora1 jnnovaもio且s， whi巴h lmiform1y oocu1' in 且lastigolejeunea. Thc 
tricarinatc pcri3.nths， und tc且dcncy for dcntition of thc br3.ctco1c suggcsts aa�ldalejeunea 
くus doos thc tcrmina1 pcriunth Oll a mo1'c or 1css 巴10ng乱tc shooも ; howcvcr， thc latte1' gcnus 
hus oel1s wi七h nUlllc1'ous， slllull homogc且0011S oi1.bodics (as docs Ptychocoleus， s. str. ) .  Thc 
writcr wou1d suggest that もhis spccics bc spliも off to form 乱 scparato gcnus. It i8 to be 
notcd もha七 Arnc11 (1. c.， p .  288) dcfincs Ptychocoleus U8 h乱vjng “←1 2 obtuso 10w plicac a10ng 
thc pcrianth frolll top to bU8C"， yc七 (p. 18基) dcscribcs 七hu七 of P. pappea叫官s us “infl乱tcd，
with 3 short ancl sha110w fu1'rowf) in もhc apcx， " an(l Hlust1'乱tcs i t us infl3.色cù and cplicatc. 
For l'tyehocoleus pappca叫官s (Ncos) St. ( = Phrag'1nic01nα pappeanα Nccs， SYll. Hop. 296， 
18，1<1) thc w1'i七日r 日uggcsts 七ho ncw comhjnation: 

Phragmilejeuneα p品ppeana (Nocs) Schustc1'， com]). n .  
'1'his spccies rcp rcsc且もs thc  typc of 七hc gcnus PhagTnilejeu冗ea Sch ustc1'. Tho 1attcr 

may bo dcfi且cd to inc1udo thosc spccies of Ptychocole叫s with (1) fcw， large， scgmcntcd 
oi1-boclics ; (2) 10bulcs with 0且ly thc apica1 tooth distincも ; (3) porianths without numcrous 
supp1emcntary kcc1s. A briof Latin diugnosis of thc gc且us follows: Similis ucl PtychocoleU1n， 
cliffcr色 乱: (1) 巴orpora olcifcr3. mugna， composita， hyalina， ←5 ; (2) î:oliorum 10buli unidcn
tati ; (3) pcrianthi乱 infiata， pyrifo1'miu， 乱 01'0 trisul巴at3.. Typus: Phrag111icoma pappea叫G
NC'cs. 

工t is to bc noted 仙乱七 色hc genoりpo of Ptyc]wcole世s is P. (!ulacophor世s " scc Evans， 1908). 
This spocics has thc 10bules with 7-8 sma11 margina1 tceth， 乱nd 3. pluriplicatc pcriunth. 
1n this i七 approaches P. heterophyU.叫s Evs. from thc Ncw World. ancl P. nipponicus 
Hattori. Sincc 七he 1a七ter havc numerous， smal1， h0ll10gCllCOUS oil-llodics， i七 i8 presumccl 
that the gcnotypo (and a11 true spe巴ics) of Ptychocole�ls ha、:C su巴h oil-lJodics. (R. M. S) 
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bodies numerous， characterisもically nanow ly cl l ipsoiclal to bacil lifol'm， in  ex
treme cases almost vermiform， occasionally slightly Cl'esccntically a1'checl， occu1'1'
illg most1y 19-25 pe1' mcdian 1eaf-ccll ;  oil-bodh's fullcl' nea1' mal'・gin， abscnt in 
1-2 ma噌1I叫 叩ws. E[札制ωLωlc11 oil-body appe叫仰aむr山.
1I凹01'閃's討iou仏 hi均1註山i氾ghIy ド1叩f 悶ctive刊e， ea. 1.5 x 3.fJ-7 P ;  neal' ma 明ins smallol'， mostly 1-
1 .5  x 2 戸4 ，11. O('11s quite opaquo ùue to thc 1al'ge UllÙ l'ut.hor numol'OUS ehlol'op1asts 
(avol'aging 3.8-4.5 μ ). (8 2290， p. p .)  Thc oiI却xlies of this speeies Ul'C quitc 
chal'acte1'istic. 

(2.) 1Jndol' othol' conditions， tho ll1吋i組 (;( ' l1s wi比th 22 ..28 0凶i江1-1
an e∞01日1 ， and t.廿h聡附es尚e noa似叫l川I防y s叩phmω胤GωU山ì'吋山.寸iおG凶a叫1 and 2.5 一-3.2 iμ1 t.ωo ovoicl aω仙制叫III山肌11山肌ltセ1げ2 -2.5 x 4ι-る 5 μ . (8  
<22016 ， on もwigs of  A.nna?no?n'Ís siml)Son i， Daclo 00.， Ii'lorida ; R. M. B.) 

A何hilejeuneα 7âushiana (Horikawa) V吋. (PI. 1， Pig. 5) .  Oil-bodies 10-
20 per ce1 1 ，  hyaIine， homogeneous within， ob1ong， often fusifol'll1， ca. 6 x 3 μ  
( 1'a1'e1y 10 x 3 μ) ，  01' oceasional ly  sphc1'ical alld smal l ，  1 .5  -4 x 1.5 11 ; few smalle1' 
o il-1Jodies in mal'gi凶1 eel Is.  ( Fl'om ]5， 30， ancl 45 days dl'ied mate1'ial s ; on ha1'ks， 
ea. 200 m. and 300 m.， 1 日目!toochi， Kmnamoto 00. ぃ10・， ea. (j()0 m.;  t!o・， ca. 400m. ; 
8. JI. ) 

i1['η:?'clwginiα cll 1・YS01JlI yllfl. (1J. and L.)  f:)t. Ma憎むml (.e] b efl. 20 ，11， Ulcùian 
ccl ls ea. 24 x 26 f/， wal l日 thin， tl'igOllC日 distin<!t. ()il-ùücliむ日 nUll101'OUS， single 
山)ps 01' smal l compound b吋ics， slightly Yl' I lowish (凶out.h Af:r ican matcria1 ; 
fido B. A.) .  1日t iおs pl'ob悶ubIe thぬ叫a叫.t t廿h泌e a叫II川ov('勺‘ら， nll汎me叫e1オh too 1い}川I匂f， dc凶scω3況汀r匂t討ioωn is based 
Oll matc1'in.l in which thc oi 1ト-bot1i(‘日 have �叫;1叫ta1'ted to disinicgl'ate. 

Lov1wlojcunaa 11川 ol!erÙZlI(/， ( Gottschø) 8chiffl] . (1' 1 .  lV， Fig:;. 4 7) .  ( 1 . )  
Cell s  24 -30 x 23-25 ，11 ，  tho "\羽、V刊;[l叫f乱tl lf日; Val'yÏ11g fl'叩om tI主川hi山山11山II (，羽w吋.'1抗川仙tI山h la培e but sca 附)}y bl川叫u叫llg-

1I時 t1'ωr吋'1泡gone白邸s aむI凶 O閃G巴叫as心io川1 in叫1詑山toωr円l'm寸官mo叫diぬatωo t抗也出hicI仕l悶山
mo仇1'0 01' lcss pittcd ; τvalls fuscous. Oil-bo<lics mos七Iy 8 -1 7  pcr cel l ，  polymol'
phic， 1 ineul' to bacillifol'm to ellipsoida1 to ovoicl， oceasiollu1 Onos ol'hicuIal'パ101・m
mally homogòneous a凶 gI istening (t.hc lal'gcl' oftcn weakIy 2 -4， 1'al'e1y 5-6 
segmentcd) ，  mosも1y 1.8 -2.5 ，1( ， \vhon subg1obu1ar， to 1 .5-1 .8  x 4-6 p. 1\'Ia1'ginal 
cel ls usually with smallel'， mOl'e 01' less g1obu1al' oil-bodies. Oh1oroplasts lal'gc， 
Ol'bi巴u1ar， 3.5-4.5 f/， their Ul'ca 2-3  tirnes that of t.ho oiトboclios. (8 1<'-120， Gulf 
Hammock， Flo1'icla ; R. lIi. 8.) 

(2. )  l\'Ioclian co11s  22 -25 x 25-28 /1， tho wal ls hl'ownish， with stl'ongly dcvolop
ed t1'igones aml fl'cquont Ìlltc1'lllecliato thickenings， often <!OnOuent (thü wal l臼 thllS
mOl'o 0 1' lcss i1'l'cgula1'ly thick-wal lcLl) .  Oil-bodit.円 mostly 10 l G  IWI' c;('l l ，  poly
mOl'phic， most1y ovoi<.l to nal'l'Ow ly oll ipsoi<laI， oftcn bac i l l  i fo l'm， oeeasional ly 
nal'l'owod medially and dumb-bcl l shapcd， homogelleous aml glistcning， 2 )( :3 [) fl 
to 1.8 -2.4 x 6-7 μ， (8 29200， 1 .5 mi. e. of Whitoyil lo， N. 0. ;  R. lJI. S.) 

(3.) Oell s  19 -23 fl  wide x 22-24 μ 101弘 hexagonal and somc叶lUt e 1 ongate ; 
wall s  st1'ongly oqually thick-wallcd， "\\'i七h rat.hol' cliscrote middle lamolla and di
m巴u1もly visihlc p its ; wall somcwhat fuscous， at the anglcs between 3 wa11s， more 
deep1y fuscous pigmented. Oil-bodies 9 -19 pe1' col l ，  homogencous ( 1'a川y wcakly 
3-6 segmc叫ccl) ， 1 .5-1.6 x 4.5-6 μ ，  to 1.8 x 4.2 fl， mostly narrow1y fusifo1'ill ; in 
a few cclls sphe1'ical (and 2 fl) to broacl1y ell ipsoidal むlcl 1.8 x 3.5 fl. Oh101'o
p1asts. largc， 4-6.5 x 3 -4.5 μ ，  t目hcir・ al'ca 2.5 -4 timcs that of oi1-bocli肱 (B 22780a， 
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Hillsborough R.， F1orida ; R. M. S. ) 
Lopholcjcuncα f01'm・つS仰α Ho1'ikawa (Possibly identical with L. subfusca). 

(Pl. 1 ，  Figs. 7 -8). Oil-bodies 8 -15 per ce11， hyaline and homogeneous， rotundate 
01' most1y ob1ong， 2.5 -7 x 2.5 μ ;  in ma1'ginal ce11s 1ess nume1'ous， oftell 01l1y 5 pe1' 
ce11， almost rotundate. (From Ï1'esh and 15 -days d1'ied mate1'ials ; on barks， ca. 
20 m.， Obi， Miyazaki Co. ; on， ba1'ks ca. 700 m.， Hitoyoshi， Kumamoto Co. ; S. H.) 

Loplwlcje7tneα niz)ponicα IIorikawa (Close1y l'elated to  L .  formosαnα， and 
thesc two togcther a1so related to L. s �tbfuscα) .  (Pl. 1， Fig. 9) .  Oil-bodies 10 -
15 per ce11， hyaline， homogeneou.s within， ob1ong-fu.sifo1'm， 3 6 x 2.5 μ， occasio
nally rotu.ndatc， 2.5 ・3 μ in diam. ; towards the ma1'ginal ce11s oil-bodies fewer and 

. smaller. (From material d1'Y 15 days ; on barks， ca. 600 m.， Mt. Ichifu.sa， .Ku・
mamoto Co. ; S. H. )  

Lopholejeuneα s�tbfωcα (Nees) Schiffn. (P1. IV， Fig. 8 ) .  (L. sαg1'e仰α
(lVlont.) Schiffn.) l\1edian cells mostly 24 -28 μ long x 20 23 μ wide， e10ngate 
hexagonal， not esscntially diamond-shaped and 1l0t oriented in a diamolld-shaped 
pattc1'n. Cell walls irl'egularly thickcncd， thc walls between the t1'igolles oftell 
thicke1' than at the trigolle丸 山e trigones l'elatively small ， concave ; walls fu.s巴ous，
with middle lame11a slightly deeper pigmcntcd. Oil-bodie日 most1y elliptical to 
fu.siform， quitc homogcneou.s， highly ref1'activr， 8 15， rarc1y to 20 per median 
1eaf ce11， most目1y 4-5 x 1.8 -2 μ， a few to 1 .8 2 X ;)  6.5 μ ;  in some ce11s oi1-boclies 
1al'gely spherical to ovoicl， then mostly 3 -4 μ in diamete1'. Chlol'oplasts mostly 
4.5 -5 μ in cliametel'， l'elatively 1Ul'ge， theil' Slil'‘facc al'ea avc1'aging g1'eater than 
that of oil-bodics， their length avel'aging ubouも equal to that of oil-bodies. (Liv司
ing matel'ial ; Il'Om 3 milcs n. w. of B1'ooksvil lc， F'lo1'ida， S 22037;  R. M_ S.) 

NC1trolcjcω/. cα brcutctii (80七七sche) Evs. (PL VI， Fig. 1) .  日ecli組 問l1s
rounded clongatc-hexagonal， ca. 10  14 μ wide x 26 32 μ 10ng， with somewhat 
thickened '\'叫ls and la1'ge (but scarc.cly bu.1ging) tl'igones， the wal 1s golden-brown， 
with a slightly diffe1'cntiated middle 1ame11a. Oi1-bodies most1y 3 4 per cell， 
unusually la1'ge fo1' the cell size， g1'ayish， appearing ba1'ely perceptibly， fine1y 
g1'anu.lar (evidently 巴omposed oÏ nu.me1'Ou.s sphe1'ules at 01' near the limiもs of 
visibi1ity uncler 950 X ) ; oil-bodics fl'om sho1'・t-ellipsoidal. and 3 X 6 μ to llarrowly 
ellipsoidal and 3 X 8 μ， a few to 3.5 X 9 μ. Chlol'oplasts few and large， ca. 4.5 μ. 
(Living matc1'ial， north of Escatawpa， Mississippi ; R. M. S. ) 

L側GOlßjC7('1Leω clypcα加 (Schwein) Evs. (Pl. V， Fig. 5) .  (1. )  Median 
cells th.in-wallecl with small COllcave t1'igoncs to mode1'ate buも sca1'cely bulging 
t1'igones ; 110 inte1'mediate thickenings. Cells mo1'c 01' 1ess hexagona1 to polygo・
na:l ， llcar1y isodiametric， ca. 16 20 X 19 22 p， cell-walls quite colorless. Oil-bodi
es always one pe1' cell，  vc1'y large， llearly obscul'ing the enti1'e lumen， f1'om 9 X 
18 μ to 11  X 20 μ， fo1'med of nume1'Ous minu.te to small globulcs， each more 01' 
1ess individually p1'otruding resulting in an opaque， coarsely papillose-appea1'
i時 st1'uc七u1'e. Chlo1'oplasts 3.6 -5 μ in 10nge1' cliameter. ( West Vil'ginia ;  S 18300 
b ;  R. M. S. ) 

(2.)  Cells 21-23 μ， with large trigolles and occasional ir山Jl'mediatc thickell
ings， tb.e t1'igones extendi昭 f1'om the co1'ne1's along tb.e walls (on sho1't walls 
often nea1'ly 巴onfluent) .  Oil-boclies 1 pel' cell， ca. 8 X 12 to 9 X 15 -16 μ， fo1'med 
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of numel'OUS globules (ca. 1-2 μ in diametel') which pl'otl'ude， the oil-body thus 
app巴a1'ing coarsely papi11ose， of the “gl'ape-cluste1'" type. Ohlol'oplasts ca. 3.5-
4 μ. (Whitehousc 22620， Jaspe1' 00・， Texas ; I? M. S. ) 

(3 .)  Oe11s 19-21 x 22-25 μ， with 臼tl'O時 but sca閃ely bl均i時 tl'igones and 
occasional intel'mediate thickenillgs. Oil-bodics one pel' ce11， 10 x 16 -22 μ， occa
siona11y accompa凶ed by 1 ( l'arely 2) sma11cl' oi1品)dics (each ca. 4-5 x 9 -10 μ) .  
Ohief oi 1-body fOl'med of  coal'SC globu1es， ca. 3 --3.5 f l  in diametcl'， stl'ong1y pro司
truding. (S 26781， Wyatt Hills， Miss. ; R. M. S. ) 

L(mcolejeuneα knysr問先α S. ム1'nell. 班al'gillal cc1 1s cu. 14 μ， mediun ce11s 
cu. 20-30 μ， wa11s 1'athe1' thin with sma11 inte1'mediate thickenings and 1'athe1' 
1a1'ge trigones. Oi1-bodies sing1e， ova1 ， of fine scgments，  slight1y b1'ownish， a1-
most filling ce11-lumen. (South .Afl'ican matel'ial ; 企de S. A. ) 

Leucolejeuneα rotundist'ip�ûa (IJindenb. ) St. Oe11s ca. 14 μ ma1'gina11y， 
巴a. 20 μ media11y; walls thin， t1'igones distinct. Oil-bodies single， compound， 
b1'own， 16-20 x 12 μ (Sout.h Africa孔 material ; fidc S. A.) :  

Leucoleje7tneα capens'l:s S.  A1'llcl l .  Oil-bodics 1 pel' ce1 1 ，  b1'own， cu. 5 x 16 
人 1叫her coal'scly segmented (South .Af1'icむ1 matel'ia1 ; 五de S. A.) .  

Le1toolejeuneα 側cilobα (I血denb. ) Evs. Oe11s of  leaf-middle fl'om cu. 18-
22 μ to an occasional maximum of 24-30 x 22-27 μ， with distinct but not bulg
i時 tl'igones， 姐d (on the longcl' ce11-wa11s)  0巴国sional intel'mediate thickenings. 
Oil-bodi巴s occurring sing1y per ce1 1， va1'ying from 8 x 17 μ to a ma玄imum of ca. 
9-10.5 x 22-24 μ in the 1caf-midd1e ;  oi1-body distinctly scgmented， formed of 
nume1'o凶 作-6 rows in sUl'face view) 巴oal'se globu1es (each 巴a. 1.5 -3 μ) which 
strong1y prot1'ude through the bounding p1asma membrane of the oi1-body. Oh1o
rop1asts 1'e1atively few und incollspicuous， to 4.5 μ 10ng. (8 27761， Harrison 00・9
班iss. ; R. 1ぜ. S. ) 

Leucoleje仰Leα conchifoliα Evs. (Pl. V， Fig. 7) .  ( 1. )  lYIedian 巴e11s e10ngate
hexagonal， thin-wa11ed， with sma11 ，  concave t1'igones ; 巴e11s averaging 18-21 x 21 
-26 μ ;  wa11s co101'1ess ; intermediate thickenings rare 01' absent. Oi1-bodies one 
p町 田11 ， very 1a1'ge and :fi11ing most of 1umen， 7.5-8.5 x 18-20 μ， near base to 
10 -24 μ， near margin sma11er and ca. 7 x 14 μ. Oi1-body fo1'med of numerous， 
unequal-sized p1'otruding sphe1'ules， thus coa1'se1y papil1ose， in appearance， and 
quite opaque. Oh101'op1asts relative1y sma11， 巴a. 3-3.5 μ in 1011ger diameter. (R. 
1ぜ. S.) 

(2.) Oe11s of 1eaf-midd1e ca. 18一21 x 19一23 μ， t廿hは1I
and few 0町l' no ir叫1式te町r泣泊立me収ωdi同at旬c t也hi記巴k恥eぽ叩n叫1註ing伊s. Oil-bodies 1 pel' ce1 1 ，  vurying fl'om 6 x 
14 to 9 x 16 μ， a few to 10 x 18 μ， opaque， fOl'med of innumcrab1e， individua1 1y 
p1'凶1'uding， obvious globu1es (each ca. 1.2-2 μ in diamcte1') ;  c1山roplasts 3.5- 4 
μ， quite few. (S  28899c， I血ville Go1'ge， N. 0. ;  R. M. S. ) 

Lωeolejeuneα 抑制九oeαrpα (L. et L. ) Evs. (Pl. 1， Fjg. 16 ; Pl. V， Fig. 6) .  
(1 .)  Oil-bodies 1 - 1'a1'e1y 2 - per ce11， la1'ge， 15-23 x 7-8 .5 μ (most1y 20  x 8 
μ)，  elliptica1， g1'ayish， compound (of “g凶pe勺luste1''' type)， globu1es 1 -1 . 5 μ in 
diam.， nume1'ous (ca. 40) and dense ; oil-bodies sma11e1' towards thc ma1'gina1 co1 1 ，  
6-10 x 4-5.5 μ， 1'a1'ely dissociating 01' disappea1'ing. (F1'esh mate1'iaI ; on  ba1'ks 
of Gryptom.e1・tα jαponicω， ca. 30 m.， Obi， Miyazaki 00. ; do.， ca. 400 m.， Nakago; 
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S. H.) 
(2) 旺edian ce11s ca. (19) 20-22 x 22-27 1I with co101'1ess wa11s， the wa11s 

1'ather thin， the t1'igones ve1'y la1'ge and mo1'e 01' lcss bulging， 0巴巴asiona1 wa11s 
with cvic1ent inte1'mediate thickeni碍s (occul'l'i時 onc pe1' longitudina1 wall when 

. present). Oi1-bodies norma11y one pe1' ccll， coarsely segmentcd， も，hc globu1es 
St1・ongly pl'otl'uding， val'iuble in si:æ， cu. 2-4 P ;  oil -bodios f1'om cu. 8-9 x 17 -18 
to a maximum of 12 x 22 μ， bacillifol'm to ellipsoidal to slightly cL'escentic. 
Occasionall y (in VCl'y 1 a暗c cells) a scconcl， r凶ch. smullel' linear oil-body ca. 
3 x 9 -10 μ， fOl'mecl of much smaller globu1cs. Oh101'op1asts sma11 ，  ca. 3 . 4 μ. 
(Van Cleave， l\IIiss.， S 19199 ; R. M. S. ) 

Le例t“ωLGole吋je仰悦?偽'Wα jαpoω?仇âeα (110仇1怯awa) Ve飢1'(吋.てd. Oil-bodies 1 pe町l' C即c11， 1a飢rg巴烏， 
Gωompo∞1111ロmd (0ぱf ‘“g冠gra却pe clustωc1''' type) a 叫 g邸l'ay討7寸iお凶s叫油h， be1ongil1g quite to the same 
type as those of L. xa，nthoeα1'P久 (10 days dl'y matcl'ia1 ; on barks， Shiiba， Miya
zaki 00.; S， H.) .  

The following specics a1so have oil-bodies o f  t11e samo type : 
LeuGoleje旬旬。α St�bαlp'illα (Hatt.) Hatt.， nom. nOv. - Syn. Si1・epsilejeuneα

1'Ott肌dωtir;ula Hatt. in Journ. Jap. Bot. 20 (5) :  270. Fig. 53 (1944)， nec L. 
rot仰�distip叫α (Lindenb. ) S七 Hab. ，Japan (Nagano P叩f. ).

Var. yαkumontana (Hatt. )  Hatt. ， 巴omb. nov. - Syn. St1'epsilejeuneα 7・0印n
distip1ûa Hatt. var. yαkU?1'l，ontαnα Hatt. in Journ. Hattori Bot. Lab. 5 :  59. Fig. 
39 ( 1951). Hab. Japan ( 1s 1 . Yakushima).  

LeuGolejeuneα fl仰eSGens (Hatt.) Hatt. -Syn. Arehilejeuneα flavese仰S
Hatt. in Bu11. rrokyo Sci. Mus. 11: 95. Fig. 60 ( 1944) . Hab. Japan (Sata Pen.， 
Southe1'n Kyushu). 

B. Schizosti pae 

Pyenolejeuneα tosα仰 St. (A11ied to P. imbrieαta. (N.) St. ) (P1. 1， Figs. 17 
18). Oi1-bodies 2 ( 1'are1y 1， 01' mo1'e 1'a1'e1y 3) pe1' ce11 ，  mo1'e 01' 1ess grayish， 
compound (of “g1'ape 巴1uste1'' ' type) ;  one a1ways 1a1'ge， 7 x 4 μ to 17 x 7 μ， 
巴ompos巴d of ca. 20 1a1'ge globu1es (2-3 μ in diam.)， the othe1' accompanying oil
body fa1' sma11e1'， and its globules a1 so sma11e1' (0.5-1 μ in diam.) ，  no 1ess in 
number. Towal'ds the ma1'gina1 cel ls， oi1-bodies b巴coming smaller. (F1'om fl'esh， 
30 and 50 days dl'ied matel'ia1s ; 011 bal'ks， cfi. 30 m.， Obi ， Miyazaki 00.; on 1'0巴ks，
ca. 600 m.， Shimomatsukuma， Kumamoto 00. ; on bank， ca. 200 m.， Watal'i， Ku
mamoto 00.; S. H.) 

PYGnolejeuneα obtusilob叫α Hat七. (Pl .  1 ，  Figs. 19-20) .  Oi1-bodies 2-3 pc1' 
ce11， compound (of “g1'ape c1uste1' ' '  type) ，  mOl'e 01' 1ess g1'ayish， one ve1'y 1a1'gc， 
1 5-17 x 7 μ， composed of 15-20 1a昭c globu1es (2-3 μ in diam.) ;  the othe1' (ac
巴ompanying oil-body) fa1' smallc1' (ω. 1/2 as wide) and its globu1es a1so sma-
11e1'， but a1most equa1 in numbe1' ; the thi1'd (when p1'escnt) 1a1'ge， simila1' to the 
企1'st. (F1'om f1'esh matel'匂1 ; on small b1叩lches of Rhodod end1・on， ca. 20 m.， Obi， 
Miyazaki 00.; S. H.) 

OdontolejMmeα siebe1'iana ( 80ttsoho) Sohiffn. Each oell with 10-27 oil
bodies， 4-6 μ 10ng， fusifo1'm to baci11ifo1'm 01' wcak1y c1'esoen七ic， homogeneous. 
(阻a1'tiniquc ; fide Jovet-Ast.) 
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Ceratoleje1問。α C1lbensぬ (珂ont. ) Schiff. (Pl . VI， Figs. 4， 4u). Oe11s  equall y  
thi巴k-walled， with almost imperceptible trigolles， thc wa11s ye110wish to golden， 
the middlc l amel la  dccpül'， pl'Omillcllt ; walls usually ncarly cven， sometimes 
rathcr distinct1y undulatc. Mcdian cel ls  ca. 1 7  -18 x 20 -23 fl ; apical ce1 1s ca. 
14 -18 μ wiùc x 18 -22 ，U 1 0ng within margin ; c011 s  of apcx on1y  7-9 μ along 
ma昭ins; busa1 cel ls  (cxc1usivc of ocel l i ) 巴u. 22-23 μ widc x 24-27 μ 10ng. Occl li  
.ca. 24 -'37 μ wic1e x 40 -52 μ 10ng， OCCUl・1'ing 2-4 pel' co1 1-bas<'. Oi1-hoùies of 
.mødian cül ls  usually 2 -3 pOl. cc1 1 ，  distinct1y scgme叫ccl ， of 2 (occasiona1 1y  3)  
rows of sogmellts 1-1 .2 μ in diamcter， t.hρ 臼egmcnts s七1・ong1y im1iviùual ly  pro
t.ruùi時 ; oi1-bodies vaげi時 from suospherica1 anù 3 - 3. 5 μ to (moro often) el lip
soida1 to 1 inea1'・ and 3 x 6 μ to 3 x 10 -- 12 fl. Oh1oroplasts C11. 3 -4.5 p. Basa1 cell s  
with 3 .4， occasionall y  5 oi1-bodies  per 巴e1 1 ， tho spher・ica1 ones 3.6 -4， the e10ngate 

-ones 巴a. 3 x 8-9 μ to・ 3 x 12 μ， essentia1 1 y  1ikc those of 10af-midd1e. 0巴ol1 i eaoh 
oontaining a single 1 al'ge oil-body and nO ch1ol'op1asts， homogelleous， glistening， 
ca. 20 -21 x 38 -40 fl 00巴asiollal 1y 22 x 40 fl.  (Timms 
R. M. 必札. ) '1'巴'h川、可も'his spoci附 G収X(ω1江川ee飢ωùi同ng凶1y 日札叩iむ1llωi幻1a似，. tω{り) C. [J1秘âaα仰符n cω11.附81以，:g， 1m叫1鴻t so例1Il山e 0ぱ)泊f ιιtl出he
lcaves with u f(れnv 00 七l1S れ ap】ica1 tc'eth， t.110 mediull (む�el 1臼 aVCl'ugil lg 日 l ightυ;ゴI y lurgれ川 ，. . 
( οw吋ith t廿11ωe ma江凶エU山llllU
oil-bodics) 似�i山d1 y 1 a昭Gωr 

Ccrαtolcjc問。α U仰nn仰sis (Nces & MOllt. ) 8t. (Pl .  Vl， li'igs. 2 -3b) .  ( 1. )  
Oel ls cqual ly  thick-wallod， with minutc trigonci'l， thc walls pa10 bl'own to goldcn
ycl lo\V， with tho rnidd1c 1 amcl l ao lwomincnt， mOrc deep1y bl'own pigmontoc1. 

‘Mcdian col l s ca. 15 -lG x 1G -20 fl ， mo1'c 01' 10ss 11cxagonal ， 11vc1'agi llg 1 5  - 16 μ， 
ncul'ly isodiamotric ; margi lla1 col ls averagillg onl y 9 fl.  Oo1 1s  nca1' 1 caf-basc ca. 
1ß - 18  x 18 -22 μ . Oi 1-bodics (modian 巴o叫“3吐心1ü日;) of pachy戸Fぺde引l'mous n即difi負1凶tion ofれtc
subsphcl'叶山.寸i同ca叫1 ， i 凶iおst討i凶t1 y scgmcn凶tωG似吋d (2-6  s 巴gmc 凶s) ，  3-4.5 [1， 2 - 4  pel' ce1 l .  
Median and 8ubhasa1 ccl l s  of mosodcl'rnous modifications usuu1 1 y  with oi 1-bodics 
sub1inca1' to llurrow1y c l l ipsoida1， l'at.hc1" il1conspicuous， distinctly segmentcd， 
2.5 3 μ x 5 7 ( 1'・a1"c1y 8 )  μ ， fo1'mcd of 1 -2， 1'a1"c1y 3 1"OWS of stl'ollgly protrむ加1'1寸I凶1n 
.gloou1cs丸， eうac11 ca. 1-1.3 μ i ll diam巴tωC1" . Sorn巴 c巴ol l s wi比th sub】sphoω1'1記ca叫1 oil-bodics 
3 - 3.5 μ i n  d出iamotω01' じ" tωo ovoid and 3 一-3.5 x 4-5 f戸1. Oi1-bodics mostly 2 -4， 1'a1'巴1y
5 pe1' ce1 1 .  Normally with 1.wo ( 1'a1"oly 3 -4) a1most basa1 ocell i  (usua11y 1 ying 
next to oach othcr) ， fOrmod oÏ 1a l'gcr ccl ls  (usua1 1 y  18 -20 x 36 -40μ)，  oach 巴On
tai ning 11 singlo large oil-body， glisもclling and hOJJlogollCOUS， ca. 15 -16 x 30 -35 
μ. Ohlol"op1asts prescnも in llo1"ma1 col ls， ca. 3 -3.5 μ in longcl" c1iarnotel'， but 
山sont in ooc1 1 i .  (1i' -1l8， li'lol'ida ; β. M. S. ) . 

(2.) Mec1ian cel ls 叩. 14 -16 x 1 9  -23 [1， thick-wa1 1cd ， tho wal l s  golùen 1.0 
brownish， the midd1o-lame1 1ae deeper brown， pl'omincnt ; t1'igones virtually ab
sent. Oil-bodios coa1'sely segmented， of 1-2 1'Ows oÏ globu1es ca. 1.5 - 2 μ 1n 
cliameter (at tirnes segmented 011 one enù i nto 3 - 8  scgmcnts， with the othe1' en削以〈ピd1 l 
fo仇r口.守官I町I山
G印e1 1 . 0 巴閃01叫lli 2 pe町r 1caf-七ba邸sc. (8-9 mi1cs north of Escatawpa， 珂ississippi， S 
19184 ; R. M. S.) 

Cerαtolejeuneα rubigin osα Sも Oe11 wa11s  somowhaも cvenly thi巴kcned， bro
wnish， \vit11 doeper， obvious， middlc 1 amella .  Oil-bodies ossential l y  simi 1ar to 
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.thosc of C. c叫ensis alld guianensis， segmented (dry material ) .  Ocelli basal， as 
in C. cnbensis and g1�ianensis， but in 1- 3 rows :E1'om base up to middle of leaf 
(the longcr rows 4 -5 cel ls 10時); oce11u8 ca. 18-21 x 45-50 μ， each with a la1'ge 
homogeneous， glistcning oil-bocly whose sizc is up to 16 . .18 x 38-45 μ， nearly 
fil l ing the 巴el 1 . ( Dry 11.c1'barium maÜ'1匂1 ; B. M. S. ) 

E7ω 仰M叫tμeje旬削neα os 協制7
pcr c 巳叶州11， cll ipticaJ ， VCl'y 1a 噌c ca. 20 x 10  f/ ， 巴ompoullcl (o:E “ grapc clustc町r"
g川yish， globulcs 20 -25， la培c (2-3 μ i n cliul此 ) ; thい ot11.c1' (叶凶1 2 oil-}七.}七bodics
p戸ro郎scω叩11北t in one ω11 )  far sma11c1' and its globulcs a1so smalle1' (no lcss in num
be1' ) .  (l\1atcria1 dried 50 clays ; on ba比s， ca. 500 m.， もNatari， Kumamoto 00. ; 
S. H.) 

Euos?noleje悦Mα ontakensis (8t. ) Hat七. (Pl.  1， Figs.  24-25).  Oil-boclies 1 
pel' ω1 1， ca. 15 x 11 μ，  composcd of 15 - 20 1arge globu1es (of ' “'grape 巴1ustcl'
typcり) ， othel'wise samc as E. fJS76?niensis， the pl'cccdi崎、 spccies， wit11. wl山h it is 
VCl'y closcly l'叶 atcd (and possibly co-spccific wit.h) .  ( :B'rom 15 days dry mai:cr
ial ; on barks， ca. 1100 m.，  Mt. J chi:EuSèl ，  Kumamoもo 00. ; 011 barks ， cu. 1000 m.， 
阻t.. Ka吋ji培gaむIll(削(

El�ω0811九仰Mωo叫フleje仰附1 1Ú7ρ'Jjμ)0川Cα ( IIaも杭t. ) IIat“t.. (1)日lト. 1 1 ，  l�jg. 1 ) .  υi日l七却O叫Jcl心ics 0ω11 
p01' ccl l ，  grayish， largc， 1 5  -20 x 10 μ， compouncl， (oÏ "grape-cl ustCl'" t叩c) ，
fOl'mccl o:E 20 -25 largc globules ( 1 .5 - 3 fL in cliam. ) .  (F1'om 25 cluys clry 山ltω加伽Gωωr
i a叫l日 ; 0立 1'0巴，ks叫， 80 m.づ， Koonosc， l'仁umamoto 00.; S. lI. )  

司 Va1'. calcico7.α Hatt. (msc. ) Oil-bodics 1 01' mostly 2 pc1' ecl l ，  very largc， 
1 5 -20 x 10 -14 μ，  :Eormocl oÎ ea. 20 l a rgc globu1cs ( 1 .5  -3 fl in diam. ) ;  thc sccond， 
accompa町ri時 oi1-body (when prcscnt) smallcr， 10 -15 x 5 -7 μ ， its globu1cs a1so 
smu11er. (F1'om 10 days dry matcrial ; on l imostol1c， ca. 300 m.， lsshoochi ， Ku
mamoto 00.; S. H. ) 

E仰smoleje仰Leα ()la7�sα (Nccs & 班ont. ) Evs・ (P1. V l I ，  Fi gs. 3 -fí) .  . (1.う
Oe11s near margin 14-16 μ， near middle 20 -23 μ x 21 -23 μ， nearly isodiarrie
tri巴.-hcxagonal， with 1al'ge， bulging trigol1cs ; intm・modiatc thickenings absent ; 
midd1e 1amella obscure ; ce11-wa11s colorless. Oil-bodies VCl'y 1arge， usually a 
single 1arge One (often 1 1al'gc onc and a much sma l lcl' one) pel' ce1 1 .  Lal'ge 
oi1-body 7-10 x 14 -20 μ， usua11y crcscentic， coal'sc1y segmented with globu1es 
2-3.5 μ in cliamcter ; smallcl' oi1-body， when present and a巴巴ompanying a l arg巴r
onc， usually 1ess than 5 x 12 μ. lVIarginal cc1 1s  always with mCl'ely a single oil
body， ι6 x 8-10 μ long: Ohlol'op l asts 3.4-4.5 μ.  ( Ohunchulla， A1a・ ， 8 A-llO; 
R. M'. S. ) 

(2 .)  Oel l s  mcclia11y ca. 19 .. 21 x 22-23 μ， s山hcxagonal ， with vc1'y 1 a昭e， bul含
ing tl'igoncs. Oil-bodies very large， one pcr 巴e1 1 ， cres巴entic， ca. 7 x 18 -20 f1'， of 
vel'y coal'SC segments (2-3 μ in cliameter) arl'angcd in ca. 3 rows (in surÏace 
view).  Oh1orop1asts ca. 4μ. (8 19250a， 2 -3 miles nOl'th of Escatawpa， 日iss. ;
R. M'. S. )10) 

10) Oc巴Ul'rjng i且七日rminglcd with E .  rigid�lla.  Thc E. clau8a lllants wi七h onc (E. rigid世la

with 2) oil.body pcr ccll， 、;vhich is largcr; 巴巴11日 wit1L vcry 1乱rgc， strongly bulging tr i. 
gonc日 (E. rigidula with slightly bulging， lcss <:0乱rsc trigo且C5).
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( 3. )  Ce11s ca. 18 x 20 μ， with largc， bulging trigo凶s. Oil-bodies uniform
ly 1 pcr ce11 ，  usua11y  crcs巴enti巴， often thi.ckc1' on onc cnd than On the othe1'， 
va1'ying from 7-8 x 16 -18 μ， fo1'med of numerous stl'ongly p l'ot1'uding， slightly 
unequal globules， each ca. 1 . 5 - 2 μ in cliarnctc1'. (IIighlands IIammock， Fla. ， 8 
26013; R. M. S. ) It is t.o bc notecl that thesc plUllt.S wC1'e found admixed with 
E. rigid1ûα. Thc latte1' (desc1'i bed ullder No. 5， ulldc1' E. パgiduZα) have f1'om 
2 ・ 4 oil-bodies pe1' ce11 ， which a1'c fOl'mcd of mu.ch COa1'sc1' scgmonts. 

It is quite unclear at p1'esent. whethe1' E. clr/.1{，sα (as accepted ho1'・c， and in 
F1'ye and Cla比， 1947 ) 巴un be sepu1'atcd from E. t1'ifαパα. Thω.e latter is des町ib】
e虻吋d as autoe 巴ious叫， but Evans ( 1903， p. 559 ) a邸虻c山;
individuals 0巴casional日ly 0巴巴ur.'円， rrhe plant.s t.1'巴ated he1'e as FJ江. clαt旬1，Sα al'e dioe
巴ious ; they， howcver， havc 巴oal'se tl'i.goncs， ancl have leaves that 乱1'0 quite 巴oncave;
fu1'thermore， t.heir colls arc mo1'e 01' loss st1'ongly convcx. In thc vegetative 
charactcrs th.esc clioccious plants closely app1'oach E. t1'ifα7・4α.

EWJS1noloje1肌oα パgidula， (N.  allcl M.) .  (Pl. VII， Figs. 6 -8 )  (1. )  Ccl ls 
ncarly isodiamctric， sub-hexagollal， ca. 14 ..17 μ Ín leaf-middlo， with very large 
(but scarcely bl均ing) trigones ; walls cω010凡町l'巾.
nearly. Oil-bodies 2 pe1' cc11 ，  each of distinct， coarsc， individually p1'ot1'uding 
globules， thus segmented (of the “g1'apc-cluste1''' type)， ovate and 4.5-5 x 8 μ to 
sausage-shaped 01' sha110wly c1'・escentic and 5 x 10 -13 μ， bccoming (near leaf
base) 5 - 6  x 12 -15 μ， t抗11<悶.e two oil-bodios obsc町ing much t加o almost a叫11 of 巴ωO凶a吋ln
ing 巴ωel日lト-lumen ; segments 01' globulos 2.5-3.5 μ in di泊ame抗tc町1'. Chl吐10町1'oplas叫ts ca. 4.5 -
6.5 μ long， la1'gc. (ムー107， Chunchulla， Ala. ; R. M. S. ) 

(2. ) Ce11s nearly isodiamet1'ic， 15-20(25) x 15 -17 μ， with la1'ge， bulging 
trigones. Oil-bodics l'elati vely small ，  not nearly obscu1'ing lumen， 2 per ce11 ，  
coa1'sely segmented， 4 x 9 μ to 4.5 x 15 μ， the la1'ge1'， somewhat c1'escentic， of 
globules 1.5 3 μ in diamcte1'. (8 19231b， Van Cleavc， Miss . ;  R. lぜ. S. ) Mod. 
Oolorαtα-pαchyde1・1/1.α-parvifoliα; with mic1'ophyllous bran巴hes， somcwhat b1'ow
nish cell-walls， small leaves. 

(3 .)  Mod. Virirhs・leptoder11ω (fo. clentisti1Julα， with coa1'scly dentate un山r
leaves).  Mcdian cells thin-wa11ed with vc1'y small t1'igones ; cells 18-19 μ. Oil
bodies 3 (l'arcly 2 01' 4) pe1' ce11 ，  ca. 4 - 5 x 10 -14 μ in  median cclls， of 巴oa1'sc，
p1'ot1'uding globulcs， thus scgmcntcd， of 3 -4  1'0WS of globules ca. 1-1.5 11. in 
diametcl'. (Pel'haps spccifìcally distinct fl'om E. 1・句idulα). (Flo1'ida， R. !VI. S. ; 
to be 1'cported on in detail elsc丸;vhe1'e).

( 4. ) Median cclls 17 -18 x 20 -22μ， with large， but scal'ccly bulgi時 t1'igones.
Oil-bodies 2 pc1' cc11 ，  cl l ipsoidal to c1'倒的ntic， coal'sely segmcntcd ( glob叫es ca. 
2-2.5 μ) ，  5 x 10  to 4.5 x 12 μ. Chlol'oplasts ca. 5 . 6 μ long. (8  19250， 2-3 milcs 
north of Escatawpa， l\1iss .)  This collcction VCl'y significant， since thc plants 
g1'ew wi th E. úlausα The E. rigidula plants always with smallel' trigones anù 
2 oil-boùics pCl' 巴c11 ; the E. clα1lSα plants la1'gc1'， pale1'， wiも11 Onc la1'ger oil-body 
pe1' ccll 組d much la1'gel'， morc bulging tl'igoncs. 

(5 . )  Ce11s ca. 1 9 -21 x 30 μ in and below leaf-middle ;  ce11s of olde1' leaves 
with small， ba1'ely 01' not bulging t1'igones (and with 3 - 4  oil-bodies， ave悶ging
4.5 x 14 μ to 6 x 18 μ， coa1'sely scgmentcd and almost filli時 lumen ) ; 巴cll s of 
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upper， younger leo.ves with coo.1'se1'， bulging trigones (eo.巴h cell o.lmost invo.1'i
o.bly with 2 l o.rger， coo.rsely segmented oil-bodies， eo.ch up to 6 x 21 μ) .  (High
lo.nds Hammock， S 26013 ; plo.nts g1'owing o.mong E. clα包Sα ; R . M. S. )

(6 . )  Cells ca. 22-27 μ wide x 28 -31 μ long in leo.f-midd1e， with lo.1'ge， mo
dero.te1y bu1ging trigones. P1o.nts 0. 1arge， g1'een sho.de modi五co.tion. Cells 
each with 3-5 1arge oil-bodies， these a1most filling 1umen. Oi1-bodies vo.rying 
from 6 x 12 μ to 6 x 20 μ， rare1y to 5 x 25 μ， ve1'y coo.1'se1y segmented (fo1'med 
of 1-2-3 1'Ows of coa1'se segments in surfo.ce view).  Ch1orop1o.sts co.. 3-3.5 μ. 
(High1o.nds Hammock， S 26020 ; p1o.nts gl'owing in sho.de in deep ho.mmock 
fo1'est ; R. M. f:J.) 

(7 . )  Cells 23-25 x 26-31 μ in 1eo.f-middle， with mode1'o.te1y 1o.1'ge， somewhat 
bu1ging trigones. Ce11s eo.ch with 3- 4 (5)  coo.1'se1y Eegmented oil-bodies， vo.1'y
i時 f1'om 7 .5 x 13 μ to 6 x 25 μ， t.he segments co.. 3-5 μ in dio.metel'. (Highlands 
Ho.mmock， F1o.・ ， S 26024 ; R. ill. B. ) 

The scven co11e巴tions o.bove o.re pe1'tincnt in thc c1o.1'ifico.tion of this wide
sp1'ead and abundo.nt neotl'opi巴0.1 spe巴ies. These co11巴ctions indi巴o.te eithe1' 0. 
cel'tain po1ymo1'phism pl'cvious1y not 1'e巴ognized， 01' that two species o.1'e o.t ho.nd. 
For some time it was be1icved th叫 thc pl o.nts with 3 -5  oi1-bodies (o.nd 1o.1'gcr 
leo.f-cells) should bc 巴onsidcred distinct from thc p1o.nts with constant1y 2 (1'o.1'e-
1 y  in  isolated ce11s， 3 )  oil-bodies per ce11 (o.nd sma11c1' 1eo.f-ce11s) .  1も was believ
ed .tho.t the no.me E. dU1・iuscula cou1d be mo.into.inec1 for tb.ese p1o.nts， o.nd the 
name .E. 1'igiduZa (N. et M.) applied to the mOl'C robust p1o.nts with 1arger ce11s 
and 3-5  oi1-bodies pcr ce11 .  1王owevcl・， thc 2-oi1-body type， with sma11er cells， 
appeo.1's to bc merc1y the xcromorphic cxtrcme of 0. sing1e specics. Zwicke1 ( 1933) 
ho.s shown tho.t Ce1'αtoleje仰Leα r句idulα (Necs et 班ont. ) St. (Hcdwigio. 34 : 238， 
1895) is 0. spccies of Euosmolejeuneα. 'l'his ho.s bcen o.ccepted by Herzog ( 1951， 
p. 165)，  o.s well as by Fulford ( 1945， p. 402) .  Howeve1'， no one appeo.1's to ho.ve 
mo.de the fo1'mo.l combino.tion E. 九gidula， e玄巴ep七 Herzog (o.nd the 1o.tte1' did not 
estab1ish the previous synonymy necesso.ry to so.tisfy the Inte1'nationo.l Ru1es). 
Since the no.mc E. 1'igidulα ho.s nOw been used fo1' twenty years， without o.ny 
clear citation of the synonymy， the following is tento.tive1y suggested : 

EωosmolejeωLeα rigid1ûα (Nees et Mont.) 

E世oSlIlolejeunca àU7・iuscula (Nocs) Evans， Mcrn. Torr. Bot. Oluh 8: 135， 1902 . 
Lejc官官ca àuri叫scula Nccs， jn G. L. ct N.， Syn. Hcp. 364， ]845. 
Lejeu叫ca rioià�lla Mont勺 A.nn. Sc. nut. 336， 1840. 
Leje仰ea ?匂iàula Nccs ct Mont.， Syn. IIcp. 371， 1845. 

I七 deserves empho.sis もho.t this spccies is 1'e1o.tivcly stenotypi巴 neo.1' the no1'
thern edge of its ro.llge. The p1allts occu1'1'ing f1'om Mississippi o.nd A1o.bo.ma 
northwo.吋 to North Co.ro1ino. (p1'evious1y unreported f1'om there) 1 filld to ho.ve， 
consto.ntly， 2 oil-bodies pe1' ce11， with 0. very 0巴巴o.siono.1 ce11 with 3 oi1-bodies. 
1n t1'opico.l o.nd subt1'opi巴0.1 F101'ido.， we find both the 2-oil-body type of p1o.nt， 
o.s well o.s the type with 3-5 oi1-bodies per cel1 .  The 1o.tte1' is o.lwo.ys 0. g1'eene1'， 
1o.1'ge1' p1ant (up to 920 -1050 μ wide)， occu1's i n  deepe1' ho.mmock-fo1'ests， under 
evident1y 1css xe1'ic conditions. '1'he 2-oi1-body typc of plo.nt is smo.lle1'， 1'o.1'e1y 
ovcr 800 μ wide， ho.s smo.11er cc11s， often with lo.1'gcr 七rigones ; the p1o.nts o.1so 
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a1'e mo1'e often olive-g1'een， with b1'ownish stems. Detailed study， and p1'obably 
compa1'ative g1'owth e玄pe1'iments， wi11 p1'ove necessa1'y befo1'e these two types 
can be p1'oved to be either gene.tica11y distincも 01' ident.ical. P1'elimina1'Y data 
are aも hand to indicate that at times， at leas七， these differen巴es may be seasonal. 
(Fo1' instance， in 巴ol1ection 5， above， the less xeromo1'phic 巴e11s show usua11y 
3 -4  oil-bodies per 巴e11， the mo1'e pachyde1'mous， xe1'omo1'phic ce11s， laid down 
evidently du1'ing the summe1' 01' fa11 ( in the younger leaves) show almost in
variably 2 oil-bodics pc1' cc1 1 ) .  (R. M. が.)

Euos?nole j eune α prt1'mû α Evs . Cc1 1s  日omcw hat llcl日lucid， wi誌th s討ligh七乱ly and
nca 
14 μ on ma1'官gins叫， (14) 17一18 (20 )  fμ1 x 17一21 (23) μ mc似“di泊a11y. Oil-bodics typi
巴a11y 1 pcr ce11 ，  very la1'ge ( 5-6 x 14-15 μ to 7 x 18 μ， ra叩ly 7 x 20-22 μ 01' 
9 x 19 μ) ，  fo1'mcd of relativcly few， very co町sc and obvious segments (2-3， 
occasionally to 4-6 1I in sizc) ;  frequcntly with 1 (1'arcly 2) smaller acccssory 
oil-bodies， usua11y formcd of much sma11cr scgmcnts (mor・e ral'cl y with 2 la1'gc， 
nea1'ly cqual， coal'sc-scgmcntcd oil-bodics in 0巴casional ccl l s ) ;  c111 0r・opl asts 3-3.2 
μ.  (8 31514， Lakc 00.， Fla. ; R. M. f:J.) 

Thc cxt1'emcly large oil-body (rarely 2 subequal oncs)， and thc cxtremely 
coal'se， usually quitc hetcrogcneous-sizcd segmcnts of thc oil-body l'cca11s E. 
c lα1l Sα Sincc the spe巴ics is ve1'y different f1'om this， but closely similar to E. 
パgi伽1α (which has 2 -3， ral'cl y 4-5 oil-bodics pe1' cc1 1) ，  thc oil-body form is. of 
major impo1'tancc in SCllal'ating thcse spccics. A sccol1d spccimel1 of E. pa1'v1ûa 
(S 31910 ; 班arion 00・， Flol'ida) is absolutely identical in cytological cha1'ac
ters to thc' above. 

Jí}ulJs?noleje仰leα polyanthα (Evs.) Schustc1'， l1CW comb. (Pl. VII， Figs. 1-2). 
(8yn.  Cheiloleje�l旬。α polyanthα Evans， Mem. Tol'1'. Bot. 01uh 8 :  141. 1902.) 

( 1 . )  Mcùian ccl l s  22-27 fl X 23-27 μ， ncarly isoùiametl'ic， thin-wallcd with 
modcl'atc， cOJlcavc-sidcd tl'igoncs and no intcl'mcdiatc thickcnings ; walls 00101'
Ics8 ; micldlc lamcllac obscUl'c. Oil-bodics 2-4 pe1' ocll， usually with 2 1a1'ge， 
coa1'scly scgmcntcd oncs (6  X 15 μ to 7 .5 x 20 μ， thc scgmcnts 3-4 μ in diamctcr) ，  
oftcn accompaniccl by  a th ird oil-body of somewhat smal.lcr size， formcd of  much 

sma1 1c1' globulcs. In a fcw cc11s 3-4 oil-bodics ( l'arcly Ovcr・ 5-6 x 14-16 μ) ，  a11 
formcd of coa1'8C 8cgmcnts. :Each oil-body usua11y 01: 2-3 rows 01: Coal'日仏 strongly
protubcra川 日cgmcllts in surfacc・vicw (usua11y of 1 5  -21 scgmcnts in SUl'・facc
viüw ) .  Chlol'oplast日 間lativ(付 smal l ， ea. 4 !l l ong. (:-) 22600， Para(] isc Kcy， 
Daùc Co.， Fla . ; R. JIIJ. ぷ. )

(2. ) jVJ(�仙111 col 1s J (i-1 8  x 24-27 11， somcwhat clo時o:tc-hcxagonal ) thin-wallcd 
with moderute， coneavc-sidcd trigoncs， and (on longitudinal  walls )  with occa
sional ， slight， intCl・mcdiatc thickcni時s ( 1  per wull) .  Oil-bodies 3 -4 pcr cc1 1 ， 
ono oftcn or smal lcl" globul os ( as ahovc) . Thc coarse-sogmcntcd oncs from ß x 
14 μ to 6 x ] 8 11， occasiolla l ly only 5 x 9 μ， thc globulcs 1 .2-1.5 μ i n diametcr， 
strollgly protruding ; caeh oil-body of ι5 rows of ωarse globulcs (obviously 
smallel' in sizc thall in 1:hc matcrial of 8 22600， abovc) .  Chlol'oplasts ca. 4 μ  
1ong. (8  22021 ; Daclc 00・， Flo1'ida ; R. ill. S. POl'm with ωducous lcavcs. ) l 1l 

EUfJsmoleje仰WL oùiusifolùt ( St.) Hatt.. (syn. ll，α叩αleje1L1wα obtusifolia
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8t.) (Pl. II， Pigs .  4-5) .  Oil-bodies 2-4 (mostly 3; ve1'y 1'a1'el�T 5)  per ce11， 
obl ong  01' oblong-fusifo1'm， large， 8-14 x 4- 5 {I， 0巴casionally l'otundate， 4-6 x 生
μ ， sma11e1' in  ma1'ginal 巴e11s， 巴ompound and mo1'e 01' less g1'ayish， 巴ontaining
nume1'ous， smal l ，  and somewhat indistinct g1'anules (0.5-0.8 μ in diam.)，  loosely 
a1'1'anged within the oil-body. (From mate1'ial d1'Y 20 and 60 days ; on g1'anitic 
1'0巴ks， ca. 1500 m. & 1700 m.，  Mt. 1巴hifusa， Kumamoto 00. ; on rocks， 巴a. 700 m.， 
Mt. Togawa， Miyazaki 00. ; S. H.) 

Euosm.olejeuneα c laviflora (8t.) H att. (syn. St1'epsilejeunea c laviflorα 8t. ) . 
Oil-bodies 5-10 pe1' ce11 ，  minutc and t1'ansluccnt， oblong-fusifol'm， 6- 8 x 3-3.5 
μ ， cont正lÏning 10-15 minutc g1'anules within ; cccasiona11 y sphe1'ical ， 3- 3.5 μ 1n 
cliam.，  containi時 few anc1 inclisもinct g1'anules. (F1'om matc1'ial d1'Y 55 days ; 
On Dic1'anum. sp.， 400 司650 m.，  Isl . Ya.kushima， Kagoshima 00. ; S. H.) 

Euos?nolejeuneα αU1・1:culαtα 8t. Oil-boclics 4- 5 ，  occasi ona.lly 6，  pe1' 巴e11 ，
1'otunclatc 01' most ly obl ong-fusi fo1'm， 3-9 x 3- 3.S !(， .t1'anslucont， containing 
mim山 ancl inclist町inct gl'anulcs ( Ïrom matcl'・iul dl'y 25 duy日 ; on l'ocks， 250 m. ，  
Isshoochi ， Kuma.moto 00. ; S .Il.) . 1 2l 

Rectoloje1meα ùeriM'o側α (Gottscl吋 Evs. (Pl .  VII I ，  Figs. 1-2) . 阻edian
cells 12-14 x 14-15 μ ，  equally thick-wallod， nOn駒巴ol 1en巴hymatous， without into子
mediato thickenings ; wa11s eo101'10s8， without dis巴1'eto micldle-1ame11a. Median 
colls of 2 typos (of tho SticlolejMtn eα typo) ， tho majo1'ity of co11s with a few 

1 1) If Clwiloleje官官t印 aml E世osmoleje叫Mα aro to lJO rctaimù at all as gencl'U dis!inct frOID 
ca巴h othcr， it i8 thc opinion of t ll e  \\・ r i t cr t hat ihc VI ι � ( IÜ � I.( (' ils DlUÜ Lc plac c d in 

E旬。srnoleje似tea. In fa(:t， stcl'iJe materÜll o f  E .  polyantll臼 o f tll(‘ mcd. parviðtipula cnn 
bc f<llp'arat('(1 f rOID E . 7・igiàula， typ Ìl'al fo rll1， nnly w i t ll cx t rc llIc curc.  Tn lI1Y pxpericn巴l'，
thc formcr ulways h 制 ?， 0 1'・ 4. o il-lJι，cl i凶 ; Vl'ry rar(']y i�ol a t c ù 刊I I ド havc Gl1 1y  2 oj]Lιùi正 s
pcr lllcdi日n (:('1 1 .  On t h r  n t h c r  hanil， E�IO.<?Ilolej印nc白 7・1[Ji(11IZα uhuull y UpP( Ul s to rOfEr�� 
乱 pa i r of o i l -1 JUrl i ('s， usual 1y n('�刊nti(' in f() l ll1， 1)( J け1 1 . f:f('J' il(' (Ir a ù  lI1at ( riul ( f  ! h u c  
two SIJ('cic;s a t  timcs canll(Jt lJc c(']'tain l y  �('lJar::ttcr1 札t a J l .  (R. M .  S. )  

] 2) FOI田Illcrly 1 d('�c ril Jcd E('\，('ra1 E!>rric封 。 f t h c  g('llUS StrcpsiZaje官官ca. But now・ 1 um ùoulJt
ful of thc occurrcncc of t h c  g('nuぉ 110t Q1J]y司 in J arJun， lJUt in Asi乱 (although 8tc phani 
anù Hcrzog ùcstri1Jcù quitc a. llulll]Jür o f  �[Jcrics f r()1ll 1l1Ut l'C'gion). MOTCOVCl'， I um 且ot
fumiliur with thc ty!Jical spc!:ics (Jf tlto gcnus frolll thc Ncw \Vo rld tropics und sulJtrか
pics unù wonùcr l'egurclÌll包 t h c gcn cri巴 va]jclity of thc gcnus. 1t uppeur日 to lllO that thc 
Lcjoullcaccao ]JavO 1 JCCll d i viùc(l into t O() ll1uny gt'llcru， SOIllC (Jf w h i t h  llIuy hc of no 
G自scntia1 IlCC(1. 1'hcrcfore， 1 t l'anぉfcrrcd t hü J 礼pallc�'c svccics of 8tγepsilejeunea to thc 
gcnus E匂oS7nolejc7l?wa， OX(:CVt OllC t o  LcucoZcjcwwa. Tn thc u]Jo\'c-enull1crutc<1 sfJccics of 
E'lIOS7nolcjeunca， a('corr1ing1.l'， t l l l・00 g l'ouJls a J・o clistind on t :ho l Ja�is of their 0.il -1JOùi巴S

awl 111 süvcral othcl' rC日ll(Wts. (n) Th(' first 日1・oup， il1日1urling E .  OSU7niensis， E. ontaken
sis， E. nipponicn， B. cla叫sa， E. (1世1' iuSG世la， :tl'C cl(J�cly 1回日1atcr1 to l'ycnoleje官官。α. 1 
HUPl!ORC thiH 日roup �houl(1 hc l'('g:tl'(lnll 川 t rue Eu付制。lcjc'l!nea (H. Htr. )， onc of thc ehicf 
rcaHon臼 1Jcing lJcrauドC (lf thcü ]fl l 広e o il -1J(lclicぉ ( L c. ampl巴 in ドize). 1'ho 広()1lc]'i<� IJ1・cfìx
“EUOS7nO -'・ orjg.in乱tocl 1 Jc('au�c 内f thc f r:はI'tUì(o巳 れf t hc livin日 plant， ùuc to thc l Ul'gc oi1-
lJo(]ics (ns of t hc íìvc spceics ill t hc fJ rc�cllt gr(Juv;.  ( l J�: '1'\\'0 HIJc('ies， E. cla世iflorα uml
E. auric世lata， hoth dcserihcd lJY Stcphuni ul111 cr tho llrcaent genus， u rc (juite ùiffc rcnt 
from thc first group in thci r oil -lJlJllics w・JlÌeh 日 r(' ぉillli1n r to thosü of Lejeunea �pp. 日11Ù
appear to ])e ncarly・ rolato(} to thclIl 1・nthcr than t o  the pl，(， �l'llt genus ill t heir oj]-]JOùy 
fo rlll， us well as ill 8I.JlIlC othcr ülxOllomic f('atu l'l'�. ( 巴) Thc ]，( ll1aining �r;crics， E. obtusi
folia， o riginaJl y  ùcscri1Jcü hy Stcphani undcl' Ilm'z!alcje恒nen， } C( lll:; t o  ];0 1110 1司巴 01・ l cおS
rcJutc(} to Drepa7ωZcjeunC(l ruthcr t hun E旬。叩olcj側7l1i(L uml othcr gcnera. For thc to]']'cct 
tuxonolllic t rcntmcnt of thcso Hj)CC'ÌCS， hO\\'CYCI・， thcrc i日 llCCrl of mO l O  in tcnöÌ\'巴 study，
of ùivcrse lllatcriaJs frOlll outsidむ t hc arca hcrc t r・catcr1. (8. 1[. )  
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ve1'y l arge cþlo1'op1asts (w hich 町e distinct1y g1'anu1ose ! )， 4.5-6 μ 10ng， and 
oil-bodies minute 01' appea1'ing absent (at 1east in mate1'ia1 4-6 weeks d1'Y)，  in 
sOme ce11s  with 1-3 minute oil-bodies， 1ess than 1 μ in diamete1'， formed of 1-3 
globu1es. Scaもte1'ed ce11s (oc巴11i) equa1 in size to chlo1'ophy11ose cells， 1acking 
ch101'op1asts， but each with a sing1e 1arge oi1-body vi1'tua11y filling 巴e11 (thus 
ca. 10-12 x 11-13 x 12-15 μ).  Oil-body of oce11us (in materia1 dry 4-6 weeks) 
formed of nume1'ous， unequa1 sized， p1'ot1'udiug spheru1es， g1'ay， opaque. Each 
leaf with ca. 10-18 ( 24) oce11i (above base)， most of which 0巴cur sing1y (1'a1'e1y 
2， e玄白ptionally 3， adjoining). At median base a g1'oup， in 2-4 ce11-1'ows， of 
ι10 1a1'ge1' oce11i， fo1'ming a sho1't vitta 2-4 ( 5 )  cells 10ng. Basa1 ocelli most1y 
16-18 x 32-37 μ， much 1a1'ge1' than pe1'iphe1'a1 ch1orophyllose ce11s (which are 
ca. 18 x 24!l ) ;  each 0巴ellus with a 1a1'ge oi1-body， nem匂 fi11i時 四11， ca. 15 -17 x 
28-34 μ. (S  22592， Paradise Key， F1a. ; R. M. 8.)13) 

Recfolejeuneα brittoniαe Evs. (Pl. VIII， Figs. 6-8). (1 .)  Ce11s of margins 
ca. 17 μ， of 1eaf-midd1e 21-24 μ wide x 24-28 μ 10ng， the wa11s thin to slight1y 
thickened， with obvious but COncave t1'igones and occasiona1 distinct but not 
prominent inte1'mediate thickenings ; wa11s co101'less. Oil-bodies normally 4-5 
pe1' cell ( 1'm'ely 6) ，  most1y spind1e-shaped to ellipsoida1， occasionally c閃S巴entic
01' widest 叫 one end and appem'ing subcaudate， varying from 4.5 x 8 μ to 5 x 
10 μ， with occasiona1 ones 1 a1'ge1' and 4.5 x 14 01' 5 x 16 μ ;  SOme cells a1so with 
severa1 ( 01' enti1'e1y with) sphe1'ical oi1-bodies ca. 5 μ， in diamete1'， which a1'e 
fo1'med in  sUl'face view of on1y  3-6 coarse p1'otube1'ant globu1es. No1'ma1 ellip
soida1 oi1-bodies a1so com'sely segmented， c. g.， fOl'med of few vel'y 1町ge sphe1'
ules， mostly 1.5-3.0 μ in diamete1'， individually sも，rongly prot1'uding tlu'ough 
the pe1'iphe1'al memb1'ane ; thus coarse1y “grape c1uste1' ' '  in fo1'm ; oil-bodies us
ually obscu1'ing on1y ca. 2/5 -1/2 of the ce11-su1'face ; oce11i quite 1 acking. Ch1o-
1'op1asts much sma11e1' than oi1-bodies， 4.0-4.5 μ in 10nger diameter. 

(2 . )  Oil-bodics f1'om (2)  3-4， occasionally 5-5 per ce11 ，  cllipsoida1 to spind1e
shaped， occasiona11y c1'es巴enti巴， mostly 5 x 8 01' 6 x 10 μ up to 5.5 x 16 01' 6 x 20 
μ (then 2-3 pe1' 巴e11) ， fo1'med of numerous distinct， p1'oもube1'ant globu1es， most1y 
ca. 1.5 μ in diameter. In ce11s of cadu巴ous 01' potentiall y 巴adu巴ous leaves， the 

13) 日 is vo1'y imp1'obablo (in the opi且iOll of tho so且io1' auもho1') whotho1' もhis spceies and its 
immediato 1'olativc8 can bc s乱tisfactorily rctaincd i11 tho gcnus Rectoleje官官ea (as 勾rpi宣cd
by R. phyllobolα and its 1'clativcs). Thc much morc sIJcciaJizcd fe乱tu1'cs (8巴乱ttercd 0巴clli，
cxcccdingJy minuto oil-bodics of vcgetativc cClls， devolopmont of t.hick-waIJcd 巴ells of 
distinetJy infe 1'ior sizc， SIJc巴ializcd n乱tu1'巴 of the eaducous.J巴乱V巴d shoots) of thc R. ber
tcroana 巴omplcx sllggcst that thcy bc cOllsidc1'od at Jcasも subgcno1'icnJJy di叫泊巴t f 1'om 
Rectoleje�tnea p 1'opc1'. Thc rnagni七ud巴 of diffc 1'Ollccs separating thc compl巴x frorn lI.ccto. 
leje叫nea， s. st 1'. is as g1'cat 01' g1'cate1' than thosc scpa1'ating Microleje�l叫C晶 frorn Leje側ea，
s. st 1'. Fo1' that 1'oa8011， it i8 suggestcd thc following divisio11 bc Uもilizcd:

SullgC11US Eurectolejellnea， subg. 11. (R. phyllobola， typc). 
SU1JgCllUS Pictolejcunca， su]Jg. n. (R. I!erteγoa1ω， typC). 
Diffcring f 1'oIl1 thc typical subgcnlls in thc alJovc-fo1'cmcntiollcd 巴ytoJogicaJ foaもll1'cs，

anù in thc grcatc1' spceiaJizo.tion of thc ascxu日1 1'cp 1'oùllcth-c p乱tte1'且s. In adùition to 
thc s巴attcrcd occJli of tho Jamina， tho m乱jority of spccics of this complcx havo 乱 group
of Jargor， ]Jasal 0巴clli. (In E�lrectolojeunea l)oth lJasal occlli llnd laminar 0巴olli :lre 
lacking \ In all sIJccicぉ of Pictolojeunea Jmown to thc writc1'， thc apical tooth of thc 
JolJuJc is Jong alld faJe.ate， in Em'ectolojeunea， slllall a11(1 \lll(1ifIc 1'cntiatcc1 .  
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oil-bodies often quite atypical， smalle1' and 3.5- 5 μ in diamete1'， nume1'ous ( 12-
15 01' mo1'e)， lÌeal'ly filling tbe cell and 01scu1'i11 g lumell， fo1'med of globules ap
p1'oximately similal' in size. (F1'om S 22598a， Pa1'adise Key， Fla. ; R. M. S. This 
mate1'ial definitely dioecious， with la1'ge unde1'leayes typical of R. b7・itioniae ;
wide1y divel'gen七 f1'om those 巴ited above in the mu巴h smalle1' globu1e size). 

Reútaleje叫Mα mαxonii Evs. (Pl. V1II， Figs. 4-5) .  ( 1. )  Oells of 1eaf-ma1'
gins ( 12 -13) 15 -17 μ， isodiamet1'ic; median cells ca. 22-25 μ wide x 24-26 μ 10ng; 
巴ell-walls thin， with ve1'y oc巴asiona1， sca1'ce1y gibbous， inte1'mediate thickenings， 
and with concave but distinct t1'igones; wal1s 巴0101'1ess ; 0巴elli absenも both aも base
and in 1eaf-b1ade. Median and submedian 巴ells with ι 6  fusifo1'm to ellipsoida1-
c1'回目立tic oi1-bodies， oc巴asionally with 3-4 additiona1 smalle1'， sphel'ica1 (4-5 
μ) oi1-bodies， thus with a maximum of ca. 10 oi1-bodies pe1' cel1. No1'ma1 ellip
soida1 oi1-bodies va1'ying fl'om 4 x 8 and 5 x 10 μ to a maximum of 4.5 x 15， 
occasionally to 4.5 x 17 μ， fOl'med of nume1'ous but vc1'y distinct and individua1-
1y p1'otube1'ant oi1-g1obu1es， the oi 1-bodies thus coa1'se1y ves巴icu1a1'-papillose ;
individua1 sphel'u1es l'c1ative1y small， ca. 0.8-1.1 μ in diamete1'， thc b1'eadth of 
the oi1-body usually fo1'med of 4-5， 1'a1'e1y G， 1'ows of such spheru1es ; tbc oi1-body 
thus of the “g1'ape勺1ustel' ' ' type ; oi 1-bodics gcncrally obscuring 2/3 to 3/4 of the 
cell合urface. At and beyond 1eaf-midd1e oi1-bodies simi1al' but bccoming much 
smalle1' ( ca. 3-3.5 x 6 -8 -10 μ) ，  on1y 3 ・-5， oc巴asionally 6 ，  pel' 巴el1. 1n and nea1' 
mai'gina1 cells of apex， oi1-bodi巴s still smalle1'， short-ellipsoida1 and on1y 3 x 3.5 
-5 μ to 2.8 -3.2 x 5 -8 μ， obscu1'ing 1ess than 2/5 the ce11-su1'face in most cases. 
Oh101'op1astsob vious1y sma11el' than oi1-boclies， on1y ca. 3.5 μ in longel' cliamete1'. 
Oce11i quitc 1acking， both at leaf-base and in hladc. (R. M. 5. ) 

(2 . )  Xe1'omo1'phic fOl'm ; shoots mostly somcwhat microphyllous (with 10bes 
broad-ovatc， ca. 360 μ 10ng ; 10bules ca. 130 μ 10ng). Cclls ncar1y equally thick
wa11cd， t由hc oi1-boclies (οw叶V叶T
101' than On 1eptodermous shoots ; ca. 2.8 x G to 3 x 8 μ， a vcry fcw crescentic and 
up to 3 x 11 μ， composcd of finc， but discretc sphel'u1es ( less than 0.8 μ in clia
metel') ，  occu1'ring most1y 3 -4 per cell ( in a few 巴e11日 2 per ce11， in othe1's 5 -6  
po1' cell ，  tben usually smalle1' ) ;  in  ma町 ccl1s， cspccia11y of  caclucous 1eavcs， oi1-
boclies most1y spbc1'ica1， ca. 3 μ and mOl'C numc1'ous， scal'ce1y typical. ( Frorn 
materia1 cl1'y 3 weeks， S 22636， Mathesson lIammock ncal' Out1e1'， F1a. ;  R.1ぜ.8. )
(P1ants p1accd here bccausc of the large lobulc of eadueous leaves， which clchisce 
with the entil'e 10bu1cs attach巴d. )

( 3. )  St1'o時1y caducous-1caved forrn， with 1eavcs 1a1'ge1y modified for l'ep1'o
duction. Oe11s 15-18 x 18 -20 (22 ) μ， sornewhaも thick-wal1ed. Oil-bodies 2 -3， 
1'are1y 4 pe1' ce11 ，  ovoid ancl 3 x 5 μ to 5 x 6 -7 11， but f1'equent1y smalle1' and 
sphe1'i巴al to subsphe1'匂a1 (pa1'ticu1a1'ly in rna1'ginal and s凶ma1'gina1 巴e11s) ，  
then 2 -3 x 3 -4 μ ;  oi1-bodies fo1'med of fine (less than 0.9 μ globu1es， appea1'ing 
very indistinctly segmented 01' papillosc). (Ba1'k of Ilex opαcα， John's 01' . ，  n. of 
Ma1'ion， N. 0.， S 28825).  

(4. ) Cells sli ghtly thick-walled， with vc1'y small tl'i goncs and 0巴casional，
ill-defined sballow inte1'mediate thickenings， po1ygonal， subisodiamet1'ic， 18-22 
μ. Each cell with 2-3 sphe1'ical to sho1't-ovoid oi1-bodics， l'刀lative1y small ( 3- 5  
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μ and spherical to 3 -4 x 4←5 μ and ovoid)， appearing papillose， fo1'med of dis
c1'ete， p1'ot1'uding sphe1'ules (these ca. 0 .8--1.0 μ in diam.).  (Lake Waccamaw， 
N. C . ;  S 30020a， S 30021; R. M. 8. ) 

(5 . )  Cells slightly， evenly thick-walled， with obsolete t1'igones， nO inte1'me
diate thi巴kenings， subisodiamet1'ic， 21- 24 μ in leaf-middle. Each cell with 3 -5 
oil-bodies， these mostly sphe1'ical and 3 .. 4.2 ，U， a few ovoid and 4 x  7 μ， fo1'med 
of many small， fine equal-sized glolmles， appea1'ing papi110se 1'athe1' than seg
mented. Ohlo1'oplasts mos七ly 2.8-3.5 μ long， usually subequal to oil-bodies in 
size. (Nea1' Ohunchulla， .A1a. ; S .A  -108 ; R. M. 8. ) 

Tho plants of Nos. 2 and 3 a1'e sca1'巴ely 巴omp町able to the plants of No. 1， 
as 1'ega1'ds the fo1'm of the oi1-bodies. The 1atte1'， in the oil-bocly size app1'oaches 
R. b1'itton句e. It dese1'ves emphasis， howeve1'， that with tho deve10pmenも of
xe1'omorphic forms， with vo1'y f1'ec1y caducous leavcs， the 0ωi1-body size 1'adi臼ca叫lly
dec1'eases 一一 ancl も廿h防e s凶izc of the 巴onstitucnt gl加obu1es a1so becom巴s somewhat 
sma叫a11e位1'. Howcv 巴飢r， thc nu 叫c1' ( most1y 2 -壬 p 巴町l' Cωe11 )  0ぱf t吐h凶e oil-bodies 1'e屯ema凶ln
1'e1ative1y 巴onsta凶， exeept in caducous lcaves (whe1'e thcy may be mo1'e nume1'
ous).  In the fina1 ana1ysis， the cyto10gica1 diffc1'enccs bctwccn R. bパltoniαG
ancl maxonii lic 1a1'・gcly in that thc fo1'me1' has coa1'sc1y segmontcd oi1-bodics 
(scgments 1.5 -3 μ， apparen吐y consistently 1a1'ge， whilc the 1 atto1' has tho oi l
bodics vc1'y fincly scgmcllted (sphe1'ules la1'gcly bctwccn 0.7-1.0 μ) .  

RpGtoleje�mea phyl-lobolα (Nees ot Mont.) Evs. 班巴dian cells ca. 16-18 μ 
wiàc x 20 22 μ long， with s l ight trigoncs anà somewhat cvenly thickened， 巴0-
10rlcss walls. Oi1-bodics a1most always 2， 1'a1'cly 3， pcr ce11 ，  vc1'y coarsoly 
segmcntcd (formcd of a sing1c 1'ow of coa1'sc søgments cac11 ca . 2.5 -.3.5 fl， 01' at 
1cast mcdially of 2， 1'are1y 3 rows of scgmcnts 2 μ 川 m01'c in diamctc1') ; oi1-
boàics typical ly 3 x 9 μ to 4 x  11-14 fl. ( 001山1 icr-8e印m札ino1c 8tate 1'a比， li' la. ， 8 
2G10ω0， clctcl'rnination slightly doubtful ; R. 11'1. S.) 

Reútolejewneα 1'lzodesiω (Sim) .A rncll .  l\1al'ginal ocl l s  10 -12 μ， mcdian 
ccl l s  18-20 μ， W叫ls equal ly thi ckcncd ， ocl l s  1'cgul al'ly  polygona1. Oil-boàies 
smal l ，  scgmentcc1， sphcl'ieal to sausag刊hapec1， 2 - (j pm' ccll. ( 80uth Af.rica.n 
matel'ial ; íìdc B. A.) 

Aecol'àing to .A l'・11c11 ( 1953) もhis spccics， ol'iginal ly placcc1 in  f:JtνZοlej(31Lneα， 
is intcl'mcc1ia.tc bctwccn Rectoleje1ln!α ancl Styl.olejeu?�eα. A l'ncl l i ndieatcs that 
thc st1'ongly compl'C日sccl pc1'ianth of thcsc two gencra， anc1 of Cheiloleje1�?Lqα 
indicatcs a closc l'clationship. HOWCVCI・， to thc a.uthol's， thc distαl position of 
the hyalinc papilla of thc lobulc of Cheilolejenncα suggcsts it is mol'C closely 
alliod to Enos?noZιjen?u a (and pe1'haps not goncl'ical ly disc叩tc from it) . (R. 
M. 8.) 

lnfiαtolejeuneα cαpensis ..Arnel l . lVIarginal cclls 10 -12 x 24 μ， inne1' cells 
about 24 x 24 μ， walls thin， no trigones. Oil-bodics 3-6  pcr ccll，  slightly b1'o・
wnish， “numel'叩s， ve1'y small 01' composed of small gl'anulae." (8. A..) Except 
fol' the non-plicatc pel'ianth， this is esscntially  identical with L7js1tneα s. st1'. 

A1iO?nαlQleje1�冗Gα pl1�l'ipliGαtα Pea1's. Mal'gina1 cc11s 10-14 fl in lcaf-apcx， 
18 -24 μ ill ocnt1'a1 pa1't of lcaf， walls 1'a.the1' thick， t1'igoncs la1'gc. Oi1-bodies 
lal'gc (judging f1'orn thc figurc by Arncll， to ca. 12-15 μ 10時 01' mol'c)， 2 -3 pc1' 
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ce11， formed of coarse segments. (S. A.) 
Ano?nαloZ.eje�ιneα pluriplicαtα va1'. tαbtÛa1官 S. Al'nel1. Oil-bodies occurr

ing sing1y pe1' ce11， almost fi11ing the lumen of the 巴e11， composed of large dl'ops 
(segments) .  (S. A.) 

C heilole j e7meα deciduα (Spru巴e) Evs. (P1. VII1， Fig. 3).  Oe11s of leaf
midd1e he玄agonal-e1ongate to sub1'ectangu1ar， ca. 16-17 μ wide x 22-25 μ long， 
mode1'ate1y thin-wa11ed， with 1a1'ge but con巴ave-sided t1'igones， and nume1'ous 
inte1'mediate t.hickenings of t.he 10時e1' wa11s (these， occasiona11y 2-3 per wa11)，  
t.he wa11s thùs i1'1'egu1al' and undulate ; wa11s 巴olo1'less ; midd1e lame11a ObSCUI、e ;
oi1-bodies 3-4 per 巴e11， mostly 5 x 15 to 6 x 17， up to 7 x 21 μ， nearly fi11ing ce11-
lumen， ve1'y coarsely segmented (fo1'med of strongly protruding segments 2-3 
μ in diamete1'， occasionally to 4-5 μ， a1'ranged in 2， 0巴casionally 3 rows， in 
su1'facかview). Occasional cells with 1-4 sma11e1' oi1-bodies， in addition to 
l-several larger ones ; the sma11er ones ca. 6 x 7 μ. Oh101'op1asts 巴a. 3-3.5 μ. (S  
22606， Paradisc Key， Fla . ;  R. M. S.) 

Nipponolejωneα pilife?"α (St.) Hatt. (P1. II， Figs. 6-7) .  Oi1-bodies 3-4 
(1'a閃ly 2 01' 5 -7 )  pe1' co11， hyalino， oval， 5-10 x 十6 μ， 1'a凶ly 1'otundate， 4 μ 1n 
diam.， mOl'e 01' less cliscoid (see Fig. 7) ，  containi時 ca. 20 sphc1'l山s (巴a. 1 μ 1n 
dia血.) loosely ancl yct 1'cgula1'ly a1'1'anged， thc innc1' sphe1'ules lcss clistinct 01' 
rarely impc1'ccptilJlc. (F1'om matcl'ia1s d1'Y 10， 20， 25， and 35 clays ; Is1. Yaku
shima， Kagoshima  00. ; on t1'ec t1'unks， 1400 m.， Mt. Shi1'aga， Kumamoto 00. ; on 
rocks， Tsugawa， Niigata 00. ; On granitic 1'ocks， 2970 m.， Mt. Kisokoma， Nagano 
00. ; S. H.) 

Nipponolejettneα subalp'，印。 (IIOl'北awa) Hai北. (Pl. II ，  Fig. 8) .  Oil-boclies 
3 -4， occasiona11y 5 pCl' cc1 1 ，  somewha七 gruyisb， clliptical ， cu. 4.5 x 2.5 μ， 1'u1'ely 
1'0もundatc， ca. 2.8 μ in diametcl'， mo1'c 01' lcss fo1'mod of dis巴oid， 15-20， somcwhat 
indistinct granules， the innc1' oncs lcss distinct (each lcss than 1 μ in cliam.). 
(From mate1'ial d1'Y 15 days ; On bal'ks， 2100 m.， Mt. lIiuchi， Niigutu 00. ; 011 
ba1'ks of conife1's， 2200 m.， M.t. Hahu， Saitama 00. ; Mt. Yatsu， Nuguno 00. ; S. H.) 

D1・ep仰oleje仰wα hαmatifoliα (Hook.) Schiffn. (P1. 1玄， Figs. 1 - 2) . 班cdiun
cells cu. 19 -21 μ， w ith wa11s scu1'巴cly to s1ight1y もhickened， often with i ll-defined， 
sinuous intcrmediate thi.ckenings， with small to modc1'ate， 巴oncuvc-sidcd t1'igo
nes. Ocell j ，  in wc11-dcvcloped lcaves， two (onc subbasal ， the thi1'd cell from 
leaf-bru雪、 も11c second submediall， 日iもuatcd ill thc sumc 1'0W of cells as the fi1'st， 
usua11y with only Onc vegctative 巴c11 bcもWCCll thc two) ;  occ11 a1' cells 巴a. 18 x 21 
to 19 x 24 μ， slightly mo1'c clongate than vcgctativc cells， cach 巴ontaining a g1'a
nula1'， g1'ayish， opaque oil-body formed of numc1'Ous sma11 globu1es (0.8-2 μ 1n 
diam. ;  0巴巴asionally pa1'tly fusing to fo1'm a lal'gc homogeneous sphe1'e su1'1'ound
ecl by sma11e1' globules) ;  oil-body 巴a. 12 x 16 to 13 x 20 μ. Vegetative ce11s with 
4-9 oil-bodies pe1' ce11， these sphe1'ical， ca. 3 -4.5 μ， 0巴巴asionul Ones to 5.5 11， 
fo1'med of disc1'ete， somewhat p1'ot1'udillg， uniform， spherical globules (less than 
0.8 μ in diameter) ， 也us appea1'ing coal'sely papi110se (rathe1' than segmented). 
(Onich Glen， 1nverness， Scotland， Aug. 1953， E. W. Jones i R. M. S.) 

This species and D. bidens of thc Southel'n Appalachians a1'e apparen七ly
sibling species. 1t is worthy _of note that in the p1'esent spccies， thc ave1'age 
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llumbcr of oi1-bodics per ce11 is G， whi1e in D. bidens the average numbe1' is 3 
01・ 4， wiもh rare1y 出 many as 5-6， never more than 7 oi1-bodies pe1' 巴el 1 .

Drepanolej(ntllW Gαpens'is St. 珂a1'gina1 ce11s 14 16 μ， innel' ce11s about 
20 μ， wa11s equa11y thickened， no trigones. Oce11 i  1 ( - 3)，  about 20 μ， in basa1 
01' mediall po1'tions of 10bc. Oi1-bodi巴s 2 4 pe1' ce11 ， 2 G μ and 1'ounded， se1dom 
c11ipsoida1 and 2 x 4 μ， segmented， co1o山SS 01' slight1y ye11owish. (South Afri
can mate1'ia1 ; 配le S. A. )

This spccies is ve1'y c1ose1y re1ated to D. hαmatifoliα， of whi ch it was at one 
iime considered to be me1'ely a val'iety. The diffe1'ence in oil-body number， per 
ce11 ，  suggcsts thai もwo species may be at hand. 

Drepαnoleje�meα pαpillosα Al'llcl1 .  Oe11s 14-16 μ on ma1'gins， inne1' 巴e11s
up to 20 x 24 μ， wa11s with irregl山r thickeni時宮・ O巴e11i 1acking (neithe1' des
cribed nor figured) ? Ool1s with 1-2 oi 1-boclies per ce11 ，  5 x 5 to 5 x 12 μ ， segment
cd， sl ight1y yc11owish. ( South African matel'Ía1 ; fide S. A.)  

D何?αn'Jleje ull eα j仰onicα Horikawa (1'1. II，  Figs. 9-11) . Oi1-boclies 2-9 
pc1' oc11 ，  1・0もunclaもc to ob1ong， 6-15 x ;) - 6 μ，  g1'ayish， compound， containing ca. 
30 somcwl叫 inclistinct g1'anulcs (0.5- 0.7 μ in c1iam. ) .  Oce11us almost fi1 1ccl 

with a hig compound oi1-bocly and numcrous minute drop1ets around it ; oi1-
boclies of oce11us oval in shape， 25-30 x 20 μ， morc 01' 1ess gl'ayish， w ith nuÍnel'
ous protube1'anccs on thc surface (seeming1y an agg1'egation of numerous c11'op
lets) ， 01' sphel'ica1 ， 20 μ in dia乱， smooth anc1 shining， homogeneous within 
(possib1y all clroplcts ac1heri時 to 01' fusi時 with the body).  (From f1'esh and 
matC1匂ls d l'y 30 clays ; on ba1'ks， ca. 500 m.， Sakatani ，  Miyazaki Co. ; Oll ba1'ks， 
巴a. 300 m.， Hitoyosh.i， Kumamoto 00. ; clo.， ca. 700 m.， Mt. Kurobaru; S. lI. ) 

D問pα?叫ejeun eα lemús (R. B. N . )  Schiffll. (1'1 . I I ，  Fig. 12).  Oi1-bodies 
most1y 2-4 ( 1 - 1) ) pel' ccl l ，  l'otun山te to ob1ong-fusifol'm， 4-- ]2  x 4- 5 μ (most1y 
8--10 x 4-5 fl) ， mol'C 01' lcss gl'ayi sh， cOlltai ni時 20- 30 smaU g1'anulcs. (D1'awl1 
20 days aftcl' matel'i al col lectcd ， on bal'ks ， 750 m.， IIitoyoshi， Kumamoto 00. ; 
r10・ ， 850 m・3 班t. Ohi 1'a ; <10・， 1400 m・， Mt.. Sh.il'aga ; f:J. H.) 

Dre1Janoleje1Ln ea foliicolα Ho1'ikawa (1'1. llI， Figs. 24-27) . Oi1-bodics 
巴opious， 10 25 pel' cclJ ， t.l'ansJ ucent， almost sphcl'ica1 ，  3ふ 5 μ (most.1y 4 μ) 
in cliamctcl'， fOl'med of ma町 ( 10- 20) indistillet globulos p1'ot.l'uc1ing (of “gl'apc
c1ustcl'リ typc) ancl fairly lal'gc (ca. l ，ll in diametel') ; 01' oÏten scvc1'al (no mo1'e 
than 1 0 )  oblong ( :t:  fusiform) oi 1-bodics in a cc1 1 ， 6-11 x 4- 5 μ in size， fOl'mcd 
of 30 - 40 globulcs， alld scgmented . Ocellus a1most filled with a 1al'gc compound 
oi 1-body， 40- 45 x 15 μ in sizc， g-l'ayish， segmented， 巴om:posed of 25- 30 1al'ge spher
u1cs (4- 6 fl in c1iam. ) ac1mi xccl with smaller ones (2-3 μ in c1iam. ) (From fl'esh 
matc1'ial ;  on Jeavcs of CVÚl'gl'cens， ca. 300 m・， Sakatani ， Miyazaki Co. ;  S. H.) 

D?'epα?ωleje包Mα bü)ell s ( St. ) Evs. (1'1. ] 玄 ， Figs. 3- 4) . ( 1.) Oc11s thin-
wal led ， 1 3- 14 x 16- 18 μ ， medial ly somewhat larger ancl elongatc， to 15-17 x 22-
27 11 ， thin-wallccl al1cl 1acking t1'igones. Cells of two types ; chlorophy11ose ancl 
eh1ol'oplast-fl'cc occlli .  OcelJ i fOl'mccl of celJs not 01' onJy 1itt1e la1'ge1' than 
sUl'l'ouncling cells， pl'ero:ent. in most (but not a11 ) leaves， 1-2， occasiona11y 3 pe1' 
1caf， occur・山19 i n  a sing1c l'OW (usual1y  ir巾:1'1'・upted by vegctat.ivc ωls) ， f1'om 
somcwhat above thc base to sl ight.ly abovc thc l�af-mic1dlc， l'al'c1y thc 2- 3 ocell i  
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juxtaposcc1 ancl Io1'ming a shol't median vitt札 。cclli ca. 21 -.26 x 1 4-17 /1， cach 
containillg a 1al'gc homogcncous st1'ongly l'cf1'active oi 1ゐocly 13 x 18 to 16 x 22 
μ. Vegctati ve cells wi th 2 3， 1'ar・cly 4 oil-boc1ies pc1' ccll : thc oi l-bodies sphe1'ical 
ancl 1.8 -2 fl， occasionally 3 μ， 1'a1'cly cllipsoic1al and 2 2.5 x 5 .u， distinctly 
segmcnted (a ICW often 凶1'c minute and homogcncous， pcrl判)s fOl'mcd by dis
sociation I1'om 1a1'gc1' scgmcntcd oil-bodit's. (8 19240 ; f1'om matcL'Îal d1'Y 2-3 
wceks ; R. M. S.) 

(2.) Median ccl ls 13 - 115  ，ll wide x (20 )23 -26 fl 1ong， tlw wal l s  slightly thick
cncd， with small 01' minutc t1'igoncs and oc巴asional vaguc inte1'rnediatc th.ick
cnings. Oe11s cach usua11y with 2 -4 oil-bodics， va1'ying I1'om spher匂a1 and 
2-3.5 μ もo ovoid and 2.5 - 3  x 4 -6 μ， vc1'y distinct1y scgmentcd (fo1'med of st1'ong-
1 y  b叫ging globules， each 巴a 0.7 0.9 μ) .  Ocelli in a b1'oken vitta， on matu1'e 
lcavcs usua11y  3-5 pC1' 1caf， 1'a1'c1y 1 ・ 2 pc1' lcaf ; fl'cqucntly with 2 ocelli at hasc， 
in a basal longitudillal 1'ow (1'a1'cly with a thi1'd p1'cscnt， siもuated latc1'al of the 
basal 0似1us)， thc 巴ontaini時 巴clls 1a1'g'c ( 18 - 19  x 3fi fl )， !mt not pCl'ccptibly 
la1'ge1' than su1'1'ouncling ce11s ; i ll adclitioll to thc 2 3 basal occlli ，  with typically  
2 oce11i (onc nca1' midd1c of  lcaf， 0山 ml心.vay b刊c 仙1
an 0巴e11us i且 a 巴e11 ca 33 x 22 μ， thc singlc oil-bocly homogcneous， glistcning， ca 
16 x 29 μ Ohlo1'oplasts ca 4-5 μ. (8  31461， Gold Hcad B1'anch 8tate Pa1'k， 
Fla.; R. M. S. ) 

(3 .)  Lcaves with oil-bodics as in 2， but with 5 ・8 oce11i  pc1' leaf ; 4-5 of the 
oce11i in an intcr1'upted 1inc (vitもa)， thc oth.c1's scattc1'ed in  distal pOl'tion of 
thc leaf. (8  31927 ; Ma1'ion 00.， Fla. ; R. j11.. S. ) 

D1.epαnoleje1L1Wα bülens subsp. αppαlach;ianα 8chustc1'， n・ subsp. (P1 . IX， 
Figs. 5-6) .  (1 . )  Oclls in distal onc-hn:l:E of lcaf and in lcaf-middlc 13-16 μ widc 
x 16 -20 μ long， hut 11ca1' occll i  0巴巴asionally to 16 x 25 μ; 巴cll-walls somewhat 
thickened， oftcn with vagucly dcfìncd intc1'mcdiatc thickcnings， むld small t1'i
goncs. Occ11i  almost inva1'iably two pc1' lcaf， situatcd in a l inc parallcl to an司
tcriol' lcaf-mu1'gin (in thil'tl 1'ow of cclls f1'om mu1'gin)， mcdian in  position， f1'om 
basc to apex of 1eaf ; occlli ca. 13 x 22 μ to 16 x 25 ，ll， 1acking chlo1'op1asts， cach 
with a 1a1'gc， opaquc， g1'ayish oil-hody， ca. 11 x 20 to 14 x 22 μ， fo1'mcd of nu
mCl'ons small globulcs， ca. 1 ..1.8 μ in cliam. .l\'Icdian cclls wi th 3 -4， l'a1'ely 5 oil
bodios pCl' cc11， varying from sphcrical and 2.5 -4 μ to ovoid and 3.5 -4.5 x 5 -7 f/ ， . 
vcry occasionul ly to 5 x 6 -7 μ. Each oi l-body fo1'mod of innumcrablo finc， ba1'cly 
pcrceptib1e globulcs tl叫 do not clistinctly protruclc (もhe globulcs pe1'ceptiblc 
only as fìne points 叫 もhe 1imit of rcsolutioll of thc mic1'os巴opc). (8 28894， bark 
of l'S1Lgα， Lillville Gorge， N. 0.; R. M. S.) 

(2.) Oclls 14-16 x 16-20 μ， 1'ounc1ecl polygonal to rcetangular， with distinc七
but concavc-sic1ed trigoncs， no 01' inf1'equent inte1'mcdiatc thickenings. Occlli 
most often absellt， but somctimcs 1. (bcyond 1caf-midcUc)， mo1'c l'al'cly 2 (then 
one somewl叫 abovc basc， thc othcl' above middlc of lcaf) ;  whcn proscnt ca. 15 x 
24 μ， with the oil-body fìncly granular， opaqu.o， ca. 10 x 21 μ， formod of numcr
ous small sphcrules. Median ce11s with 2 4 oil-bodies per ccl l， if 2 usually 
3.5 x 5 to 4 x 6 -7 μ alld ovoid 01' cllipsoidal， of 3 -4  subsphel'ical to sphel'ical and 
3-3.5 μ to 3.5-4 x 5 μ， fo1'med of nume1'Ous flncly p1'otruding globulcs (ca. 0.6 -
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1.0 I �) ，  appea1'ing v町y finely segmented 01' papilloE'e i11 appea1'an巴e. (S 28946， 
ba1'k of Nyssα， Linville Go1'ge， N. C.; R. M. S. ) 

(3. ) Ocolli usu.a11y absent 01' One sup1'amediaJl ocellns p1'esent ; mo1'e 1'a1'ely  
1可vith secolld ocellus (subbasal， 1 巴011 above stom). Ce11s 13 -16 x 15 -20 μ， 1'e巴
t.angulatc， with distinct but ratho1' sma11 t1'igoncs ancl many small into1'mocliate 
thickonings. Oil-bodios 3 -7 pe1' ce11， usually spho1'ical alld ca. 2.8-4.5， occa
sionally 5 11.， a fow ovoid alld ca. 3 x 4 -5 μ， f01'mod of nume1'ous minute globules 
(appcal'i ng papillose 01' very finely segmontoù) .  (S 28950， ba1'k of Betulα 1仰向，
Linville Go1'ge， N. C.; R. M. S. ) 

Although tho cytological foatur・es of the No1'th Ca1'olina collections agree 
closoly with those of the typical plant of the subtropics， the plants a1'e quite 
ùifferent in somo respects and probably fo1'm a ùiffe1'ent taxon. This problem 
will be dealt with by one of the authors in another・ connectioJl， at which time 
the above t1'illomial will be prope1'ly validateù. 

Hα7・paleje�tneα ova.ta (Hook. ) Schiffn. (Pl. 1玄， Figs. 9 -10) . ( 1 . )  Cells 
thi ll司wallcd， minute 01' no t1'igoncs anù nO inte1'mediatc thickenillgs ; nea1' leaf
ma1'gill i sodiametl'ic， ca. 16 .-18 μ ;  tho median co11s strongly olongate， ca. 27 x 
15 μ to 12-16 x 36 μ.  The la1'ge1' cells noar (but 110t at) leaf-base occasionally 
with a singlo lal'ge oil-body (thcse then formi時 an oeellus， '巾ich ùiffol's 0叫y
ill oontents， but soa1'cely in si zo f1'om noighbo1'ing oe11s ). Oil-bodios in lobos 
ancl basc mostly 4 .6 po1' 巴e11， of the “g1'ape-clusto1''' typc ; i ll median 巴ol1s e11ip
soidal to ovato， mostly 1.8 -2.1 x 3.6 - 6 μ， noa1' ma1'gins averaging sho1'te1' and 
smaller (sometimos sulコsphcl'ieal ancl 0凶y 1.8-3 μ) fo1'mcd of relatively few (2-
3) 1'ows of st1'ongly p1'oもubcrant globnles. Scve1'al oells above the base (usually 
2 .- 3， cxtoncling to loaf-middle， fo1'mi時 a b1'oken vi tta， but oftcn 1- 0)  fo1'n山g
ocelli ; thcse colls ea. 16 x 36 μ， conta:ining a single la1'ge oi l-body， homogeneous 
and smooth， p1'ominont ancl h ighly 1'ef1'active， oa. 12 x 25 μ.  Chloroplasts ca. 
3.2 - 4 μ， subcqual in  a1'oa 加 oil-bodies (W cst Virginia， S 18300; R. M. S. ) .  

(2. ) Marginal 巴ells ca. 10 -12 μ ;  median cel1s oa. 1 3 -15  x 16-22 μ; wa11s thin， 
t1'i goncs small but ùisc1'otc; ∞ i凶crmediate thickeni時s. Oce11i 1-2 (3) pe1' 
巴ell， 14 -15 x 21-25 μ.  Colls of lcaf-apex alld lcaf-middle with 1-4 oil-bodies， 
巴o】a創1'S印ely scgmeωI 
in d ωlamc凶tc飢:1'つ) ; oil-boc1ies 1'o1a 七討.ively largc anù pl'Omillcnt， ca. B x 5 p to 3.5 x 7 μ ， 
to a maximurn of 4 x 12 μ. Chlo1'oplasts ca. 3 -4 x 2-2.5 μ. Mal'gi lla1 cells wi th 
oi l-bodies smal lc1'， usually 2.5 -3 x 4 ・ 6 μ. (S 19206， S 1 9207， noa1' Van Olcave， 
Miss . ;  R. M. S.). (Plants with oi l-bodies quite c1むli ffcωl'刊.'0叩J
abovc ; p1'obably g酔G川typically dis巴1'ete).

(3. ) Oce11i subbasal， 1 ←2， ca. 12-15 x 20 μ， somctimcs absellt (S  A-1 20， 
Chuncbu11a， Ala. ; R. M. S.).  

( 4. ) Median 巴e11s ca. 16 -18  (20) μ x 18 -21 !l， bccomi時 to 32 μ long' bclow 
middle， with slightly thi巴kened 、:valls， diso1'ete but conoave-sided trigoncs， oc巴11-
sional ill-defined inte1'mediate thickenings ; 巴ells adjacent to ocelli at and noa1' 
baso， 15  -18 x 20 -24 μ or somewhat 11町rowc1' and morc olongate (13-15 x 25-30 
μ)，  distinctly smaller than ocelli .  Most (but not a11 )  leaves with 1-2 basal 01' 
subbasal o巴elli ( i f  with one oce11us， this  invariably one cell-row above leaf-base ; 
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i f  with tw 0 ocolli， tbOEO in a 1'ow， illvo1villg a basa1 1caf coll and t-hc cell im
modiate1y abovc) ;  ocelli 18 . 20 x 35 μ to 22 x 36 -38 μ， 0巴casio凶ll y to 23 x 42 μ， 
each cOlltaillil1g a Sillg10 1 a1'go oi1-body， glistcning and homogclloous (ea. 10-12 
x 24 -26 μ， oftCl1 to 23 x 30 μ)，  whieh may bl'cuk up with ago into two-sovel'a1 
irl'cgu1al' sogmcnts ; occl l i  with eh101'op1usts absont 01' vcstigial . 班cdiull und 
subbasa1 cc11s cach with ca. t) - 6 ( lcss OÏtCIl 3 4 01' 7- 8) oi1-boclics. Each oi1-
bocly usually cllipsoiclal to llul'l'owly fu日ifo1'm， f1'om 2-2.5 x 5-7 !t to 2.5 x 8 μ  
to 4 x  9 μ to 3 x 10 !t in sizo ; ill S0111C ccJ ls  oil-bodios 7- 8 pc1' ccll al1cl thCll usuallシ
smallor ancl sho昨ovoid (2.5-3 x 3 ・4 ，n to 3.5 x 5 - 6 μ) .  Oi1-bodies fo1'med oÏ 
l1umo1'ous 白10 Spll町u1es (oach 1ess than 0.8 μ)， τvlüch p1'otrudo mode1'atc1y th1'o
ugh the bOUlldillg mcmb1'anc， the oi1-body thus appoa1'ing papillosc 01' ve1'y fille1y 
segmented. (Eu1'opean mate1'ial : Inve1'ness， Scot1and， ，July 29， 1953， E. W. Jones; 
matcl'ia1 dl'y on1y 5 days) .  

(5 .)  Cells 18 -19 μ and subisodiamet.ric in 1caf-midùlc and 1eaf-1obo， with 
obvious， 1a1'gc， bulging tl'igolles alld freqllcut into1'lUcùiatc thickollings， Ocolli 
1-2 basally  (if 0110， usually ono 巴e11 from leaf-basc ;  if 2， fo1'町l'噛millg a 1'OW involv
i時 basal ancl ncxt supl'abasal co11) ， 問問ly with a thi1'd， usually a sho吋 dist乱n巴e
fl'om the basal 1'0W of two ; 0巴olli 15-19 (20) μ x  30 -32(36) μ， eaeh beal'ing a 
homogencous oil-body ca. 15 -16 x 22 -25 μ (Ye11ow Mt.， noa1' High1ands， N. 
C.， Ande1'son 10385). 

(6.) Cells of leaf-middlo 16 -19 x 18 -21 μ， below middle bccomi時 somewha七
e10ngate but no wide1'， with distinct but scal'cely bulging tl'igOllCS， and 1'a1'e in
tel'mcdiatc thickcnings. Ocelli 1 in basal coll (01' immediately above basal tie1' 
of co11s)，  01' 2 (thCll eithol' in a 1'0W， inv01vi時 basa1 cells， 01' 0巴el
ba出sa叫l 巴ωG叫c11s， s凶ide-七by-ド-喝引s討ideめ)，パ1'a但1'e叫e1y 3 in a g1'oup (0吋f wbic凶ch 1 0町l' 2 may b 巴 ba邸sa叫1) ;; 
oe氾叫01li 1凶6 -2却o x 35-38 ，.μ1， a肝vc町1口)1'a昭ging 日叩ca町1'cωc1y widcωl' but much 10ngel' than sur1'ound
iug norma1 cells， each COn七ailling a single glistening homogcncous， l'are1y 2 -
scgmcntod， oi1-body (13 -18 x 18-24 Il) .  Oil-bodios of median cells 3 -5， l'athel' 
small ，  1 . 5 -2 x 4 - 6 μ in most ce11s， na1'l'owly c11ipsoida1 to 1illCal'， of distinct 
prot1'udi時 globu1es (ea. 0.8-1.2 μ)，  appctll'ing segmented. (Linvi11e Go1'gc， N， 
C.， S 28894). 

(7 . )  Ocelli 2 -3， oecasional ly  4 (in two basa1 approximatecl 1'ows of 2 occlli) 
pCl' lcaf-basc， conspicuous， most1y 22-25 x 32 - 38 μ， eaeh eOlltaining an oi1-body 
ca， 20 -22 x 22-25， occasiollally 28 μ 101lg ; oil-body homogeneous. 班.eclian ce11s 
with 3 - [5  oil-bodics， if 3-4 mo1'c 01' lcss na1'l'ow1y  fusifol'm (2 -2.5 x 6 .8 μ)，  of 
4-5 usually sho吋 ovoid alld su1>sphcl'ica1 (2.5-3 x 3 - 4 μ)， fo1'med of clisel'ctc， 
p1'otubo1'ant globu1es (cach ca. 1 μ; the smallcl' oil-1>odics oftcn of few coa1'sc 
globn1es， to 2 μ in size).  (LillVi11o CaVel'llS， N. C.，  S 29040 ; R. M. S. ). Both the 
sizc alld f1'cqucllcy of thc ocelli in もhis eollcction a1'e cxceptional. 

The ocelli of this spc巴ies a1'o desc1'ibcd as 0巴cu1'1'illg in a basa1 g1'oup (as ill 
Fηo and Clal'k， 1947， p. 863)，  aud in Müllc1' ( 1905 -1916) .  Howcve1'， i ll some 
llea1'ctic matel'ia1 we have examilled we find sOmc， but not a11， lcaves wit.h a sin
gle， oÏton 2 ・ 3， somewhat 1a1'gc1' colls， cach with a la1'gc homogcneous oil-body 
wi七，]ün. These ocelli a1'e usually sepa1'atcc1 fl'om oach othel'， fOl'ming a b1'okcll 
vitta， but may be aggregated to fo1'm a group. In eithor 巴ase， thc positioll of 
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the oce11i i8 c1ca1']Y some distancc above thc ]caf-base， thus subbasa1， rather than 
basa1 ( as 白sc1'ibccl in thc literature) .  

I日t i抱s tωo bc ∞t加e伐ω3火cl t也ha抗t thc 
7)  agl'c∞c with thc Eur句eall p1a叫s in thc 1arge size of the ocel1i， ancl in their 
basic positioll ; thesc vary from 15-16 x 30 μ to 22-25 x 38 fl. In thc materia1 
fl'om Cioasta1 Mississippi and A1abama ( from w]山11 the spc巴ics hacl not hereto
fore beell kllOWll )， the ocel1i a問 on1y 12-15 x 20-25 μ This suggests that the 
montanc North American materia1 is iclentical with the European， the Ooastal 
Plain matcrial distinct. 

Ha・rpa.lejenneα" inte1'media Evs. (Pl .  II ，  Figs. 13-14). Oil-bodies very 
scarcc， t1'ans1ucenも， minute， 1 pe1' 巴el1， 1'otundate in outline， 2.5-3.5 μ wide 01' 
3-4 x 2-3 μ， composecl of mostly 5-6 (1'a1'ely of 12) spheru1es (0.5-0.8 μ ln 
diam. )， aggregatecl in a plane， fl.owe吋ike in appea1'ance. (From fresh material 
an<l hm・barium 臼pecimcns 25 days aftcr col1ectioll ; 011 barks of 01'yptomer・4α
jαponù;α， ca. 30 m.， Obi， Miyazaki 00. ; on barks， ca. 1 50 m.， Yamayc， Kuma
moto 00・ ; S. H. )

Leptoleje�(，nlJα subαc叫α St. (Pl. II ，  Figs. 15-16 ). Oi1-bodies ca. 10 per cel1， 
millutc and dispersed， hya1ine and shining， with appearan巴e of an oi1-drop1et， 
homogeneous within， 1-2 μ in ùiameter; 0巴巴asional1y with agg1'cgation of scvera1 
globu1es， rotundate in out1ine， 巴a. 2.5 μ ill diamete1' ( th仙 of “grape-c1 uste1''' 
type). Ocel1us fil1ecl with a big oi1-body， spheri巴a1 01' near1y so， 50 x 33 μ 01' 
50 x 38 μ， t1'ar民lu.ccnt ancl light， with nu.me1'Ou.s sma11 p1'ot由eranccs (a1most 
equa1 in sizc to oi1-boclies in o1'clinary ce1 1 ) on the su1'face， 01' e叫il'e1y smooth， 
hyaline alld s功hi山
bcωing fused wi比七吐也h mass of 0ωi l却)dy). P1allts st1'ong1y al'omatic ill fresh 巴ondi
tion. ( From fresh matcrial ; On 1eavcs of 0，αme llia， ca. 30 m. a1t.， Obi， Miyazaki 
00 . ; S. H. ) 

Leptoleje1w eα ellipticα (Lehm. & 1山白凶. ) Schiffn. (Pl.  IX， Figs. 7-8a). 
(1 . )  Oel1-wa11s  thil1， hyaliuc， even with age ; walls with small bnt oftel1 bulg

il1g trigolles， al1cl with frequcnt i lltermediate thickenings. Oil-bodies c1istinct in 
0111y the you時est lcaves (cxcept i11 oce11i)， cxcceclingly mil1u.te alld il lCOllSpicu.
Ou.s， from ca. 0.5-0.7 x 1-2 ，IL and of 2-sevcl'al distinct spherulcs (thus of “gra
pe-c1ustcl'' '  typc)， 0似lsiolla1 巴∞01日]臼 w川N吋fぺi比川t1仙11 1引)ve仇r問�a叫1 0ωi1拍】χx叫tじdies日 form百mcd 0ぱf a 日sin時符剖10
spher 
diおsappea似riu屯g wi比川t“h ma(凶iλ川ur吋了:ity 0ぱ)正f t廿h凶o loaf， and a1most a1ways abscllt in cells of 
p1ants that havc bCCl1 dry for mo1'e thall 3 days. Oce11i cach with a sing1o， vcry 
large， 巴ompound oi1-body， which usua11y  persists for somc time I1ftcr drying of 
thc plant ; the oce11i most1y 3-5 per 1eaf， formil1g all illtcrr・upted vitta l ying in 
the longitudinal mid1ine of the 1eaf ; distal oce11i mostly with oil-bodies 巴a. 19-
21 x 22-24 μ， tho lower oil-lJodics ( lyi l1g in more c10ngatc 巴c11s ) 28 x 35 μ 01' 
largc1'. Oil-bodios in oce11 i  formed of mal1Y globu1es of hetcl'ogencous sizc， often 
c1ustercd aroulld a ccntra1 homogcncons sphere 8-10 ll， in diametcr 01' more， tho 
oi1-body thus irregulal'， with thc il1dividua1 globules strollgly p1'otuborant. Oh1o
rop1asts ca. 2.5-3 μ in diameter， l'elative1y cOllspicuou.s and much larger thall 
oil-bodies of norma1 cells .  ( From matcria1 dry 5 days， LOllg Key Pineland， 
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Evcrg1adc Kcys， Îrom 1eaves of COGGo1obia 1mb?・if'Jliα， S 22010; R. M. S.) 
( 2. )  Cclls with trigoncs m凶inutc烏， i叫Gω訂c1'mc

va但1'ying f1'o首m s巴a1'巴e札1y to somcτwha叫も 1al'gel' t討h叫an vcge抗ta叫ti討vc cc11s. Vegetativc 
cclls with 3-8 minute oil司bodics， t11c smallo1' 0.5-1.2 μ 01' 1css and homogeneous， 
thc 1a1'ger to 1.8-2.3 μ (1'al'c1y 3.6 ft)， segmentcd， formed of 3-8 segmcnts in 
sUl'face vicw， thc oi1-bodics incollspicuous. Oh101'句lasts 侃. 2.8-3.3 μ. Occ11i with 
oi1-bodies homogcneous， glistcni時 ( su1'1'ounded by a もhill mant1c of fine sp11e1'
u1cs )， ca. 22 μ and sphel'ica1 to b1'oad1y clIipsoida1 alld 22 x 27 μ， nea1'1y filling 
the containing cell (R. M. S. ). 

( 3. )  Each 1caf with 2-5 occ11i. Each vegct.ativc cell with 2-10 minutc， g1'an
u1e-1ike， ref1'ingent， homogeneous oi1-bodies (w}山h 1'apidly tu1'n a11 intense 
vio1ct-b1ue with quino1eine). (Ma1'tinique; 加。 Jovct-Ast).

It is possib1c thut the desc1'iption hy Jovet-Ast is based On p1ants 七hat had 
boen dl'y fo1' somc timo. Evidently tho f1'csh oil-bodios a1'o fo1'med of globose 
minuto segments， su1'roundod by an excopt.ionally delicatc momb1'all<'， dcst1'oyod 
SOOI1 afto1' tho p1anもs d1'Y. 

Lejc1.t1Wα 戸αω ( 8w. ) N. (Pl. II， Figs. 22-23; Pl. 玄， Figs. 1-2) . ( 1. )  Oil
bodios 3-15 pe1' ce11， 1'otundate to elliptical 01' mostly ol:;long-fusifo1'm， 5-10 x 
5 μ， co山lini時 国. 15 minute g1'anules (less than 1 μ in diam. ) (From f1'esh 
mate1'ia1 ; S. H. ) 

(2 .)  Median cclI s  ca. 18-20 x 23-29 μ， hexagonal， thin-walled， with rathe1' 
1a1'ge to slight1y bu1ging t1'igones and 1 ，  occasionally 2 inter・mediate thicken
ings on many 1ongitudina1， and on a few ob1iquo， walls. Oil-bodies most1y 4-7 
pe1' ce11， usually cllipsoida1 to fusifo1'm and from 2 x 3.5-7 μ， a few spherical and 
only 3 μ， fo1'med of nume1'ous small ( less th姐 0.6 μ ) globules that prot1'ude 
only modo1'atc1y， hencc faint1y papi110se to obscur・c1y scgmcntcd in appcarance 
( 8 22145， F1ol'ida; R. M. S.). 

( 3. ) 班edian cells ca. 22-2G x 2G-32 μ， hoxagoll叫 to 1'octangula1'， with moder
ate tl'igones but no 01' 1'a1'c into1'modiatc thickcllings. Oi1-bodios most1y 7-12 pe1' 
coll， most1y spho1'匂a1 to shoルovoid， woak1y papillose (もhe smalI component 
spheru1es slight1y p1'otruding th1'ough tho commOn bounc1ing memb1'anc ; often 
noarly homogcncons in appoa1'anco)， 2.8-3.2， a fow to 3 x 4 μ. Ch101'op1asts avo1'
aging slight1y 1m・gCl'， ca . 3.2 ft to 3.5 x 5 It. ( Simpsoll 00.， Miss. ;  R. M. S.) 

( 4. )  Oil司hodios co101'1oss， small， scg山mtod， 2-10 po1' eoll， most1y oval ( 80uth 
Af1'旬an mato1'ial ; fide S. A.) .  

( 5. ) 班odian cells ca. 22-25μ， hcxago叫 凶a1'1y isodiamot1'ic， thill-\叫1ecl with 
t1'igones and 110 intermediatc thickcnings. Oi1-bodies 巴a. 6 -10 po1' coll， obvious-
1y coarse-scgmcnted (formod of at most 2-3 rOws of coarse globu1es， each ca. 
1.2 -1.5 μ， each of which })l'otrude individually);  cclls with fower oi1-bodios with 
them most1y short-ellipsoida1 to ovate， ca. 3 x 6 μ， in cells with more llumerous 
oi1-bodies with them mostly globular， 3.0-3.5 μ (then on1y of 5-8 globu1os in 
surface-viow).  Ohlol'op1asts ca. 3 fl . (8 19229， 班ississippi ; R. M. S.). P1al1ts 
somowhat c1ifferent from typica1 L. flα匂α in thü smallel' undcrleavr.s (ca. 2-3.5 
x thc arca of thc 1obules)， ollly 230 μ 10.時 x 225-255 μ widc， ancl in tho more 
distillct1y segmcnted oi1-bodies. Possib1y to bo rogardod as a discrete va1'iety 01' 
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ovon spocios.J.1) 
Leje7問。α alaclogynα Evs. (Pl. X， 1i'ig. 3) .  ( 1 . )  Oel1s thin-wa11ed， with small 

trigones， ca. 20 x 27 11.. Oil-boc1ies ca. 4 -9 por ω11， aucl ;j ;< 5 to 3 x 8 μ ; somotimos 
smal101' and mo1'o numol'OUS ; oac11. oil-body composod of modol'atoly discl'oto， indi
vidual1y protruclillg oil.globulos， thus coarsoly papillose to woakly segmon加cl in 
appearance. (8 22601， Flo1'ida; R. M. S.) 

(2 .)  Co11s 18  -20 11， llearly isodiUl凶もric a吋 hoxagonal， t11.in-wal1od with coル
cavo-siclocl but clisc1'oto trigonos. OiHoclios mostly 会8， occasionalIy 5 -15 po1' 
ce11， ca. 3 -4 I1 and spho1'ical to 4 x 7 f.1， 巴omposccl of 1'olatively distinct， individual
ly prot1'吋i時 glぬulos (tho oil-bodios va1'ying f1'om coarsoly papil10sc to scgmcnt“ 
ocl in appoal'anco) .  Ohlol'oplasts ca. 3 .3.5 fl.  (8 22061， Long Koy， Flo1'ida ; R. 
M. 8. ) 15) 

( 3 . )  Oells in nOl'mal l<�avcs wiih 4 ..7 oil-bodies， thcso short to clongatc-cl1ip
soidal， fOl'mecl or numOl'om; cliscrote sphcrulos ( 1 μ 01' lcss ill diamctc1')， which 
Pl'otl'uclc distinctly tlll'ough the common bounc1illg mombl'加10， mostly 2.8 -3 x 
4 8 μ ; in muny cel1s， howcvcJ'， with mol'C numcrous sphorical oil-bodios only oa. 
3 μ ill cliametc1' ( those cclls old ancl dying ? )， (Fl'om matol'匂1 dry 20 days， S 
22603， Pa1'adiso Kcy， Dade 00.， Floricla ; R. 111. 8. ).16) 

Lτjenn'3a cαrol.iniαη(L Schusto1' (msc. ) (Pl. X， Figs. 4-5 ). Mcdian colls ca. 
23 -25 μ x 28 -33 μ WI七h thin walls， no illtel'mediate thickonillgs， alld minuto 
t1'igoncs. Oil-bodics ( ill youngor leaves) mostly 会6 pCl' col1， ovoid to narrowly 
ellipsoidal， 5 x 7 --9 IL to 4.5 ・ 5 x 10 -13 μ， raroly noarly lincal' alld 壬 x 16 μ， fOl'm
ed of dis町eto globulos ( appoal'i時 ooal'sely papilloso 01' VOl'y fincly segmcntcd ; 
tho inclividual globules loss than 1 μ) ，  tho globulcs ùistir削;ly p1'otl'udi時・ In 
oldor plants oil-bodies sometimes 7-15 ( ra1'cly 17-18)  per co11， formod of coa1'
so1'， moro discrctc glolmlcs ( 1-2 μ in size)， more distinctly scgmentecl， val'ying 
from sphel'ical and 3.5 ゅ よ1 to， mOI・C OftOll， ovoid to e11ipsoidal， 5 x 6 -9 μ to occa

siolla11y narl'owly c11ipsoidal and 4 x 10 11 ; subapical cells mostly with 5-8 oil-

14 ) Th.is is 七hc p l 乱1凶 c(Llle<l hy Buch (J  034) L. ωnaricana. 1む d.iffc1's from もypical L. fla1'a 
in thc 1乱1'gc1' lohulcs (ca. 10-15% thc arω of thc rlOI・sal 10hc吟 and Sl叫)](' 1' undorlcavcs 
C巴旦 3-0 x もhc :1l'ca o f  tho lohulos) . Thc p lan七$ 乱1'c ])I'oh乱l)[y ollly ihc XCI'.i日 vlt乱5C， of 
dry har九 of mol'c typical L. fl仰品 ・

1'3 ) Pcrhaps u ùiscl'ctc ncw sper..ios， w.ith ]Jo mllもhs 1'athcr �t1'o且gly 'lilatcd abovc 乱nrl ぉomcwhat
coml'1'cRscd; lobuJcs 乱1most nll 1'e，luec，l， buも 1 cs日 ぉo thall .ill L 骨凶nutilo bω. 'l'his co 11 CCtiOll 
もo ho di日cusscd in dct.ail cJ sowho1'c. 

10) 'l'hc V 1all七s of th.is col lccf'.ioll somo\\' h札t douhtfnl.  Thc lohulcs γC1・y sma l l ，  mos七ly ohsolctc 
On fCl'ti l c  V l allt:引 undcl'J ca\'cs sm乱1 1 ， subo rlJ.i ω [ ar， ω. 150-100 μ in lcngth anù wiùtlt， 
Icss than 1 . 8 as w idc as thc stcm. scparatcd f1'om ca巴It 0色hcr by ahout 2-3 t..imcs thcir 
I Cllgth ; j)cr.ianths usually on shり1't [atcl'al hrallches. 、\' llÏch again innovatc， b1lt occasion
乱 I I J・ 0且 clongatc 01' main b1'anchcs ; a且droccia invur.iab1y of 2-3 pairs of bracts， vol'y 
shOl't， widcr 七han 10ng， 0且 vo1'y shol'も latcr乱I hl'a且巴hcs 1 acking norn叫1 lcayos ; fcmale 
hl'acts 乱nd bl'actco[c sho l'・t， huも ncarly f1'cc f l'om ca巴h othcl' ; l>l'a巴ts 385-450 μ 1ong， 
01' 1css， ，，，iぬ むhc lo]Ju1c c乱. 225-250 μ 101lg， oxtrcmc l y 且a1'l'o，，"， J allccolatc to ucuminatc， 
scparatcd by a dccp SillUS f 1'om thc dorsul loùc. Thc fOl'm and positioll of tho ulldroceia， 
normal position of thc pCl'ianth， which is O. û-O. 7 cmc1'gcnt， fOl'm and sizc of undcrlc. 
(tv巴s and lobulcs， al'c a l l  charactcr.ist.i巴 of L. claàogy叫a ; 1'a. l'oly is thc pCI'.ianth 3/4 

emcl'gc且t， whcn .it apV1'O(tc'hcs th乱t of L. glauccscans. Thc nc乱l' 1y f l'cc l>ractco 1 c aml 
hl':tc色s， which 乱1・0 乱cutc 0 1' subacuto a七 thcil' tips， a1s'l I'ccall L. glmweseans ; possilJly 
品 distin巴も spccics .i5 inv01vcd. 
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bodies， and thesc sllla11cr. Ch1oroplasts ca. 3 x 4 μ， avcl'agil1g llluch sllla11cr 
thal1 oi1-bodies. ( 8  28667， Ravcn l�ock Ha1'凶抗 Co.， N. C.;  R. M. S. )17) 

Leje肌Gα !IM'idanα Evs. (Pl. 玄， Fig. 9 )  ( 1 . )  Median cc11s thin-wallcd ， 
quite devoid oÏ trigonos and oÏ intcrmecliatc thickcnings， ca. 19  -23 x 20 -26 It. 
Oi1-boc1ios 4-10 pcr co11， iÏ Ïcw pCl' co11， 1a1'ge allcl 5 x 7 .5 to 4.5 x 13 μ， iÏ 1ll0rc 
numo1'ous a11 01' par七1y sma11er， 3 x 5 to 4 x 6 11 ; ÏOl'rnccl oÏ vcry nurnor・ous， not 
cvidcnt1y protl'uding sphcl'u1es， appcal'ing a七 bost Ïaint1y papillosc 01' gl'anulosc. 
( 8  22872， Hi11sbol'ough 8旬tc Pa1'k， F1a. ; B. M. S. ) 

( 2. )  Oclls sirni1ar， but with minute t1'igones， ca. 1 8  -25 x 30 -32 μ. Oi1七odies
sirnila1'1y Ïorrned， rnost1y 5-9 pe1' ce11， alrnost a11 11a1'1'ow1y e11ipsoida1 and va1'Y
ing Ïrorn 3.5 x 7 μ to 4 x 7.5 μ， to a rnaximulll oÏ 4.5 x 13 μ and 5 x 14 μ， l'al'e1y 
subli11eal' a11d 3-3.6 x 16 -17 μ Ch101'0p1asts ca. 3 μ， llluch sllla11er tha11 oi1-
boclics. (S 22872a， same 10巴a1ity ; R. M. S. ) 

Lejo7L1wα pαtens Lindb. (Pl. 玄， Figs. 6-8， Pl. 玄1， Fig. 1) .  ( 1. )  Mcdian 
巴e11s thin-wa11ed， with srna11 t1'igonos， devoid oÏ illtc1'mediate thickcnillgs， ca. 
22 - 26 μ. Oi1-boclies 3 -8 pc1' co11， most1y 4 - 6  It and sphe1'ical， a Ïew to 6 x 7 01' 
4 x 8 μ and ellipsoida1， oÏ fino， slightly protuberant to scal'ce1y p1'otuborant 
globu1es， cach ca. 0.6 μ 01' lcss in cliamctcr， co101'1oss 01' b1'owllish-g1'ay wi七h age.
Ch101'op1asts ca. 4 μ， ave1'agillg somewhat smaller than oi1-bodies. (Ba1sam Gap， 
N. C.; 8 19101 ; R. M. S. ) 

( 2. ) 阻edian ce11s simi1ar， with moderatc t1'igones， 22 -23 μ .  Oi1-bodies 3 -4 
per ce11， sphcl'ical and 4.5 μ to (rno1'e oÏten) cllipsoicla1 to narrowly ovoid and 
4 x 9 to 4.5 x 10 μ， sirni1arly fine1y papillose in appea1'ance as in 1， above. Ch1o
rop1asts ave1'aging rnuch srnaller than oil-bodies ( 1/2 -2/3 thcil' a1'ca). (Ba1sam 
Gap， N. C. ;  R. M. S. ) 

(3 . )  l\'Ieclian cells ca. 21-25 μ x  22-28 μ， with modcl'ate t1'igoncs， occasiona1 
vaguc intc1'mecliatc thickollings. Oil-bodios most1y subci1'cu1m・ to shol't-ovoid， 
2.5 -3 μ to 3 x 4 μ， in somc ce11s la1'ge1' and ellipsoicla1 and 3.2 x 8 to 3.6 x 11 μ， 
most1y 3 -5 ( 6 )  pe1' co11， appca1'i時 granula1'， cOllsisti時 oÏ llumorOUs minuto 
sphcrules. ( 8  18301， ncar Senoca Ro巴】民 Wost Va. ; R.  M. S. ) 

( 4 .)  Mcdiall cells 19 .-24 x 23 -28 ( 30 ) μ， with modcrate， not or bare1y p1'o
t1'ucling t1'igonos ; 110 intc1'rnediatc thickenings. Oil-bodies cithol' Ïow po1' ce11 
( 3 -5， llloro ra1'c1y 2) ancl 1illoar もo narrow1y f凶iÏorrn (七hon 3 - 4  x 10 -15 μ)， 01' 
more numerous ( 5 田 8 po1' co1 1 )  a吋 short-ovoicl to subsphorica1 01' sphol'ical ( then 
varying Ï1'orn 4 x 10 μ t0 3.!J -4 x 6 -7 μ， with somc spher・ical ones ca. 4 μ) .  Oi1-
bodics Ïo1'mecl oÏ distinct globu1es， illclividua11y protubc1'ant， appea1'illg 色loly
segmcnted (tho globu1cs ca. 1-1.2 μ)， but thc 1argest， na1'l'owcst oi1-boc1ies oIton 
oÏ minute globules and appoa1'ing papillosc (tho globules ca. 0.6 -0.8 ，IL). (Lin
ville Go1'ge， N. C. ，  8 2882 ; R. M. S. ) 

Lejeuneα cαpensis Gottschc. Oi1-bodies up to 6 pc1' ce11， small， cornpound 
(fide S. A.). 

17) This spccies will  be dcalも with ill dotail in 乱not hcr co且ncction. 1七 bclongs to もhc group 
of spccjos witl1 1乱rgcly (1mt not unjformly) ，'csUgí札1 lobulcs， bu七 wjも11 も110 fcmalc bracts 
]乱rgc (as 101lg as thc lcavcs). 工もs closesも 1・claもivc appcars to bc the trollical L. 骨d冗uti.

loba Evs. 
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Lejennoα oonvc 1"α S.  Arncl1 . 班argilla1 ec11s 16 tι， mcdian ee11s 20-30 μ， 
wa11s rathe1' thiek， t1'igollcs la1'gc. Oi1-bodies 8 -10 x 14 -18 /1 ， l'athc1' eoa1'se1y 
segmentcd， 1-2 pe1' ec11 ( fide 8. A.. ) .  

Judging from the large sizc o f  thc t1'igones， ancl fl'om tho few and 1argc oil
boclies， this species CUlUlot be10ng in Lejennea s. st1'. Simila1' oi1ゐoclies， how
cvc1'， oecur in Rootole，i�u1wα， ChcilolejcωLOα， ancl JiJ�lO.')?nolejeu.no(L 叩ocios ( R. 
M. S.) .  

Lejeulleα 1αbulα門iS Sprongol. Ma1'gina1 co11s 10  -14 !L， mcclian co11s 16 x 20 
μ; wa11s thin， with small intcrmediato thickenings ; trigones small to rathe1' 
large. Oil-bodies 2 - 6  pe1' 巴巴11， co10rless， ova1 to 日phel'旬al， 2 -5 μ (8. .A. ). Ve1'y 
simi1ar to L. flαuα ( Sw . ) Nces. 

Lejeuncα eokloJ/.iαnα I巾1denb. ( = L. w'Íl?nsii St. ) Oil-boclies sphel'ica1-
bacillifol'・m， b1'ownish， persisti 時 for severa1 y 巴伺ar凶s (i加n町凶di<
a加s 0∞ccur1'寸也旬1n唱g ca. 36  pe凹r cωoω011汁川l1 ; p冗robably homo】geneou 自 ) ( ficlc 8.  A. ).  A spc 巴ics 
oviclent1y belongillg in thc Ramc complcx with L. (:αv.ifoliα. 

Lejeuneα 九elenae (PeUl'・s. ) St. Margina1 ccl ls 12 (-18 ) μ， inne1' ω11� ea. 
18 μ， wa11s with illdistinct inte1'mediate thickenillgs ; t1'igones sma11 to absollt. 
Oil-bodies 2 -3 pe1' ce11， composecl of sma11 segmellts ( sphe1'u1cs )， co101'lcss. 
(fide 8. .A.). 

Leje�(，nfJα cαespitosα Linclellb. Ma1'ginal 巴e11s 巴a. 20 μ， i llne1' ce11s 20 -28 μ， 
trigones sma11 and distinct， inte1'mediate thickenings di stinct. Oi1-bodies 2-4 
pe1' ce11， fo1'mcd of rather eoa1'sc scgments， co1orless ( fide S. A. ).  

Lejeuneα miC1'olobulatα S.  .A1'ne11. 班a1'gina1 巴e11s 18 -30 μ long， median 
ce11s ca. 30 x 30-36 μ， walls vc1'y thin， trigoncs lacking or very sma11 .  Oi1-
boclies fusiform， composed of sma11 co10r1ess d1'ops ( fide 8. A.) .  

Thc writers interpr叫 this to mean that the oil-bodios are small and homoge
neous， <1rop-1ike. If this interp1'etation is correct， thc oi1-boclies agrce with t.hosc 
of L. glaucesoens and 0αvifolia. The plant closely resømbles L. glα1wescens in 
t.he largc cells and t.hc reduccd 10bu1os. 

Lejmωcα m旬。bαrαo Hatt. ( msc. ) (Re1atcd t.o L. CO?lli[Jαc，t a St. and through 
it to E�ωs?nolej側110α α1M'ic1ûatα 8i. ) Oi1-bo<1ios 3 -10 (mostly 4 ・5 ) pcr ccll， 
moω1叩 01' 1ess g巴r凶'ayis由h， r叩7冷O凶tun刀lnc吋ピcla叫tc ( 3ふ- 5 fμ1 iu cli匂am. ) to oblo時 -壬fu凶凶s心ifor九rm官加m ( 10 一12 x
3-5 μ )， fOl'mcd 0ぱf 10 -30 符伴r吃'a肌L
S叩pe伺cime阻I立lS 15 a泊.n叫<1 20 days afれtcr collection ; ou 1imüstouo， ca. 200 m. alt.， Koonose， 
K umamoto 00. ; do・， ca. 100 m.， Isshooehi ; 8. Jl. ) 

Lejewneα 叩gina.tα St.. (.Alliccl to L. nieineパ St. ) (Pl.  n， F'igs. 19 -21). Oi1-
bodies 7-24 ( mostly 10 -14) per cell， ob1o時-fusifol'm， 5 -7.5 x 3 -3.5 μ， occasion
ally spherica1， 3 -4 μ in diameter， trans1ucenも， containing 15 -30 indistinct gran
ules， often appea1'ing only to be glistcning points. ( Fl'om herba1'ium specimen， 
35 days aÎt.er collcction ; on barks， ca. 900 m. alt. ， Mt. Masugata， Kumamoto 00. ; 
8. Il. ) 

Lej仰Mα ùoninensi.s Horika wa ( P1 .  II， Figs. 17-1 8 ). Oi1-bodies 5 -15 
( mostly 10 ) pel' cell， translucent， l'ot.undatc to ellipti巴al to oblong-fusiform， 3 -
10 x 3 - 4 μ， formed of 1 5  -25 granulcs (cach no more than 1 μ in diam. ). (From 
frcsh materia1 ; on branches ancl barks， Obi， ca. 30 m. alt.， Miyazaki 00. ; 8. H. )  
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Lejeuneα jαponicα Mitt. ( Syn. Rectolejeu匁ea nαnka.iensis St.; Lejeuηeα to・
抑制 St. ; L. nipponicα E抗七. ) (Pl.  II， Fig. 24). Oil-bodies 20一40 pe町r 巴伺e11，パl'叫O凶t
un汀ln凶l
ous wi抗thin. ( F1'om he1'ba1'ium司specimens 25 and 35 days aÏter collection; on 1'0巴ks，
300 m. alt.， Itsuki， Kumamoto Co. ; do. 80m.， Koonose; S. H. ) 

Lejeω�eα scαlar.is ( St. ) H叫t. ( C1ose1y 1'e1ated to L. jαponicα Mitt. ) Oil-
bodies 10 -20 per ce11， 1'otundate 01' most1y elliptical to ob1ong-fusifo1'm， 3-5 x 
2-3 μ， homogeneous and hyaline. ( F1'om fresh mate1'ia1 ; on banks， 巴a. 30 m. alt.， 
Obi， 班iyazaki Co. ; S. H. ) 

Lejeuneα αquαticα Horikawa ( Pl.  II， Figs. 25-26 ). Oi1-bodies 10-25 
( mostly 15 -20 ) pe1' ω11， 1'otundate ( 3 -4 μ in diam. ) 01' most1y ob1ong， 土 fusi
form ( 6  -10 x 3- 4 fl )， hya1ine and homogeneous， but occasionally ca. 8 indistinct 
g1'姐u1es 1'e巴ognizab1e in 1arge1' oi1-bodies as faint， shining points， when g1'eat1y 
magnified. ( F1'om f1'esh mate1'ia1 and also frorn he1'ba1'ium-specimen 30 days 
after co11ection ; S. H. ) 

Lejeuneα cavifoliα ( Ehr・h. ) Ldb. (Pl . 玄1， FIgs. 2 - 3 ). ( 1. )  Median 巴e11s
thin-walled， with rather distinct trigones and occasiona1 shallow， ill-defined in司
te1'mediate thickenings， ca. 25-28 μ. Oi1-bodies minute， 巴a. 1/3 -1/2 the a1'ea of 
the c}ùorop1asts， on1y 1.8 μ 阻d sphe1'i巴a1 to 1.8 -2 x 2.4 -3.0 μ， homogeneous， highly 
refractive， co101'1ess， most1y 40-52 per cell ; ch101'op1asts ca. 3 .6-5 μ in 10nge1' 
diamete1' ( S  18300c， Seneca Rocks， Wes七 Va. ; R. 111. S. ). 

( 2. )  Cells each with 30 -40， near 1eaf-base 50-60， in occasiona1 ce11s over 70 
oil-bodies， hya1ine， spheri巴a1 to sho1't1y l'od-shaped， only 1 .5-2 II x 2-3 μ， with 
homogeneous contents. ( Eu1'opean mate1'ia1 ; fide Mülle1'， 1939 ). 

( 3. )  Ce11s ca. 19 -21 x 26 - 30 μ rnediall;}ら with bal'c1y thi巴kcned walls. Oi1-bodi
es 30-40， occasiona11y 40-50 pel' meùian ccl1， minutc ( 1.0-1 .5 x 2-3 μ )， but con
spicuous， bccausc ho立lOgeneous， highly l'・efl'active and stl'ong1y glistening， usual-
1y ellipsoiùa1 in shapc. Ch1ol'op1asts mueh largcr， ι4.5 μ. (8  29548， Bluff 班t.，
Ashe Co.， N. C . ;  R. M. S. ) 

( 4. ) Mal'gina1 巴clls 19 -27 μ on 1eaves of main shoots. Each cell with 25 -50 
sphel'ica1 to ellipsoidal oi1-bodies， 1-2 μ 10ng， simp1c， tl'anspal'ent， co1orless 01' a 
巴1em:‘ bl'ownish， pe1'sistent for decades in he山al'ium material. ( Fide Buch， 1934; 
based on Eur句ean mate1'旬1).

Lejeunea plαniusculα (Lindb. ) Buch戸) ( S巴c Buch， 1934， Fig. 1 :  14 for illus
tration). Marginal cells 14-19 μ ;  median cclls with few， segmcnted oil-bodies. 
( Fidc Buch， 1934 ; fl'om European matel'ial. ) 

Leje肌ea gl仰cescens Gottsche ( Pl. 玄1， Figs. 4 -5 ). 班edi組 cells ca. 30 -32 
μ wide x 31-34 μ 10時， the walls tl山 but 10cally thickened (thus undu1ate)， due 
to UneVE:ll development and pOOl' definition of the frequen七 intermediate thick
enings， and the obvious but poor1y definecl tl'igones. Oi1-bodies 8 -16 per ce11， 
homogen巴ous， most1y nal'row1y ellipsoida1 to fusiform， ca. 2 .1  x 5.5 μ to 2.5 x 7 
μ to 2.4 x 9 μ， a few shol't-ellipsoida1 and 2.4 x 3.5 μ ;  oi1-bodies (with age) occa
sionally :faintly transvcrsely bal'l'cd an<l obscurcly 3 -5 日cgrnentc<l. Chloroplasts 

18) Thi日 spccics is cvidcntly a synonylll of Lejcunea lalllacerina St. 
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to 3.6-4.5 μ long ( S  22023， Florida ; R. 1ぜ. S. ).19) 
Lejeuneα mαüVWαri.i Pea1's. Oil-bodies few， 巴a. 15 pe1' ce11， little evident 

among the cl山roplasts， sphe1'ical， only 2 μ in diameter. ( From mate1'ial d1'Y fo1' 
2 yea1's ; fide 班ü11e1'， 1939. ) 

Miüroleje仰Leα rotωz.d.istipulCL St. Oil-bodies 3-10 ( mostly 5 )  per ce11， 1'ot-
undate to oblong， 3.5 -10 x 3.5 μ， hyaline， containing 15-30 g1'むlUles within. 
(From herba1'ium-specimens 45 and 50 days afte1' collection ; S. H. ) 

-va1'. pallidα E抗t. (Pl. II， Figs. 27-28).  Oil-bodies 2 -5 01' mo1'e ( mostly 4)， 
rotundate to oblong-fusifo1'm， 4 -11 x 4 μ tr組slucenも 01'工 grayish， fo1'med of 10-
20 gr姐ules ( less than 1 μ in diam. ).(From fresh materia1 and he1'barium句eci
men 10 days after collection ; on barks， ca. 20 m. alt.， Obi，  Miyazaki 00. ; on la1'ge 
mosses， 150 m.， Koonose， Kumamoto 00. ; S. H. ) 

Miü1"olejeuneα punüiifo1"m.is ( Tayl. ) Schi:ffn. (Pl. II， Fig. 29 ). Oi1-bodies 
2 - 4， rarely 5， per cc11， rotundate to ellipti巴a1 to oblong-fusifo1'm， hyaline， 3 -8 x 
3 μ， 巴ontaining minute and indistinct granules recognizable when g1'eat1y magni
ficd. ( From frcsh material and herbarium-specimens 25 and 35 days after co11ec
tion ; on barks， 巴a. 30 m. alt.， Obi， 班iyazaki 00・ ; ca. 400 m. ， lsshoochi， Kuma
moto 00. ; S. 11. ) 

l町ürolejeuneα laete1府'ens ( N. & M. ) Evs. (Pl. 玄11， Figs. 2 -5 ). ( 1. )  Oe11s 
thin-wa11ed， with sma11， concave t1'igones， and rarely ir1'egular， slight inte1'medi
atc thickenings ( never nodulal'・ and pronou郎氏1); median ce11s mostly 16-21 x 
21-24 μ， mostly hcxagonal， もhe walls hyaline and co101'1css. Oil-boclies ( 3  -4) 5 -
1 0  pe1' ce11， mostly e11ipsoida1 and 2 x 4.5 to 2.2-2.5 x 6 -6 .5  ( 7 .5 ) μ， occasionally 
some subsphcJ'icaJs to phel'ica1 and smallcr ( 2.5-3 x 2.5-3.5 μ)， Ïormed of 1'clativc
ly nun削}凶， Îinc ( ca. 0.5 μ )， scarccly pr凶ubcrunt， rathcr indistinct globulcs， 
pcrsisting unchungcd in d1'Y plants fol' somc wceks， ObSCUl・ing cu. 1/5-1/生 of thc 
ccll-surÏacc. OcclIi ubscnt. Chloroplasts avel'uging fully as lUl'gc1'， but rurely 
longe1'， than oil-hoùics， ea. 4-4.5 μ in longcr diamcte1'. (Fl'om S 22592b， Para
disc Kcy， Flo1'ida ; matcrial dl'y 15 duys ; R. M. s. ) 

( 2. )  Mcdian ce11s 18 -24 x 25-30 μ， somcwha七 thick-walled， with occasional 
vague intcrmcdiatc thickcnings and 1'athc1' distinct， occasiona11y bare1y bu1ging 
trigoncs. Oi1-bodics mostly 7 -10 pcr ce11， mostly oval to e11ipsoidul， 3 x 4.5 -5 μ， 
oc巴asionally to 3 x 7.5 μ， distinctly and rathc1' co:u'・scly segmenteù ( globules in
dividually prot1'udillg， the largcl' oil-bodics of only 2 rows of globulcs， i且 su1'faec
vicw; cach segmcnt ca. 1.5 -1.8 μ ). Ohlol'opla日ts somcwhat sma11er than oil-bodies 
01' cqual to thcm in size， 3 -3.5 μ， occasionally 4 μ. ( S  26153c， Collicr-Scminole 
State Pa1'k， Fla.; R. M .  J:J. ) 

( 3. ) 斑a1・ginal cclls ca. 14 -17 μ， median ca. 19 -21 x 22 -24 μ， mostly hexago司
nal， with walls modc1'ately， equally thick-wallecl. Oil-boclics mostly 5 -8， 0巴巴a
siona11y 9 -10 per cc11， mostly e11ipsoidal alld 3 x 5 -7.5 μ， u few to 3 x 9 01' 4 X 7 
μ， formecl of nume1'ous， ba1'ely p1'otube1'a凶 fine globules ( euch ca. 0.5 ，u ) . Ohlo-

19; In the homogencous oil -ùodies YCry simila.r to L. C日vifolia くlmt with the oil.ùodies many 
f巴WCl'， and individually  much la.rgC'r_'. . 011 the ha.si日 of the la.rgcr 巴巴ll .size， thcse pla.nts 
are rcferrcd to L. gla世cesoe況丸 、vhile very 別mila.r plants， with bma.ller ccJ J s， ùut obvi. 
QU日Jy seglll<，ntcd，va.pillose oil.llodics are rofcrrcc1 to thc confusingJy simila.r L. claàogy骨a.
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roplasts 4-5 μ 10ng. Ocelli abse凶. ( 8 29015， Linville Go1'ge， N. C. ;  R. M .  S. ) 
( 4. )  Median 巴ells ca. 17-19 x 18-20 μ， largely hexagona1， the walls rathe1' 

slight1y， but equally thick-walled. Oil-bodies 2-4， 1'arely 5， most1y 3 pe1' cell， 
a1most all sphe1'ical and 3，u， occasionally to 4 μ in diameter， mo1'e 01' less equal 
in size to the chlo1'oplasts， fo1'med of many small， 1'ather dis巴eete， ba1'ely p1'otube
l'ant sphe1'ules (thus papillose， 1'athe1' than segmented， in appea1'an巴e). ( 8  29040， 
Linville Caverns， N. C. ;  R. M. S. ) 

The mountain forms of this species ( Nos. 3， 4)  diffe1' from the coastal， t1'opi
cal and subt1'opical phases ( Nos. 1， 2 )  in the stronge1' tendency towa1'd pro
c1u巴ing equally thick-walled cells， anc1 もhe largely non-c1entate sides of the under
leaves. However， it is to be notéd that Nos. 3 and 4 ( f1'om the montane 1'egion) 
have quite diffe1'ent oil-bodies， both as 1'ega1'ds size and numbe1'， and that No. 3 
ag1'ees close1y with N o. 1 ( from the tropics ). The pla凶s of No. 2 1'epresent the 
most 玄eromorphic form of the speeies seen ; in these plants the oil-bodies are 
distinctive in their coarsely segmented for・m， and the colls are larger than usua1. 
Othe1'wise， these plants are typi巴ally deve1oped. 

M ic?'ole jeunfα r叫hùi Evs. (P1. 玄II， Fig. 6 ). ( 1. )  Median cells thin-walled， 
with small to moderatc， concave-sided trigones， 18 - 20 μ wide x 21-24 μ; no inter
mediate thickenings. Oil-boc1ies mostly 2- 3 per ccll， finely granu1al' in appe
arance ( formecl of numcrous vcry small， littlc protl'udi時 spherules)， 3.5 -4.5 
( 5 ) μ and spherical も0 4.5 x 6，  occasiona11y 5 x 7 μ and cllipsoida1. Chlo1'oplasts 
ca. 3-3.5 μ， averaging somewha七 smaller than oil-boclies ( Ba1sam Gap， N. C. ;  R. 
ff1. B. ). 

( 2 . )  Modian cclls 16 -20 x 18-22 ，u ， morc 01' lcss cqually thick-walled， wi七h
minutc t1'igonos; no occlli .  Oil-bodics 2 -4 pel' ccll， mostly ovoid and 3.5 -4 x G -8 
μ 色0 5 x 6 -8 μ， occasional oncs SphCl'匂a1 and 4 - G μ， fOl'med of numel'OUS milluto 
( scal'ccly rccog凶zablo) globules， which ba閃ly p凶tl'ude ; tho oil-bodios appea1'ing 
finoly papilloso， but not segmcntcd. Ch1c)l'句lasts somcwhat smallel' th姐 oil-bodies
in avcl'agc sizc， 3 -4 μ. (Jo1m'::; Cl'.， n. of Mal'ion， N. じ.， 8 28820 ; R. M. B. )  

( 3. ) 班edian ccl1s 1 5  -17 x 17-19 μ，  somowl叫 oqually tl山k・walled ; no ocelli. 
Oil-hodies 2 -3 ( め pOl' co11 ，  oaclh 3.5 - 4  x 5 μ 七0 4 - 5 x 7 μ and ovoid to ellipsoid， 
日ome sphcl'ica1 (pal'titn山1'1y in mal'ginal a叫 自由mal'ginal ce11s ) and 3 -4 ( 5 ) μ. 
In marginal and submal'ginal ce11s froq ucntly smallol' and to 1.[í -3 μ in diamctcl'j 
oil-bodios formed of millutc， bal'ely pCl'ceptible globulcs ( loss than 0.6 μ in di
am. )， supcl'flcially appeal'ing faintly warty oxtol'nally. ( 8ame data as abovc， S 
28825 ; R. M. 8. ) 

Mic仰lejeunqa ulicina ( Tay 1. ) Evs. (P1. 玄1I， Figs. 7-9 ).  ( 1. ) 班edian ce11s 
15 x 20 μ， with moderate t1'igoncs but nO inte1'mediate thickenings. Oil-bodies 
5 -8 ( 9 )  pel' 巴e11， formecl of fine oil-globules， cach slightly prot凶e1'a凶， appearing 
finely papillose， 3-4.5 μ and sphe1'ical to short-ellipsoidal 組d 4 x  5 μ， 1'a1'e1y to 
5 x 6 μ. Chloroplasts ca. 3 μ， av巴raging subequa1 to oil-bodies 01' somewhat small
e1'. (Bals阻 Gap， N. C.;  R. M. 8. ) 

( 2. )  Cells with 3 - 8  oil-bodies， sphe1'ical to elongate ovate 01' sho1'tly rod-shap
ed， o巴巴asionally weak1y curved， 2 μ to 2 x 4 μ  ( Europe組 materia1; fide Müller， 
1939 ). 
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(3 . ) 班edi組 問11s slightly thick-wa11ed， with ve1'y sma11 trigones ， ca. 15-18 
μ. Oil-bodies 2-4 pe1' ce11， sphe1'i巴al and 2. 5 -3 μ to 2 x 4.5 人 a few to 3 x 6 μ， 
fo1'med of disc1'ete， 1'elatively few， clea1'ly p 1'otube1'ant globules， thus appea1'ing 
finely segmented 01' coa1'sely papillose. Dorsal lobe， just below juncture of dorsal 
base and stem， typically with a single 0巴ellus (the containi時 巴e11 similar in size 
01' slightly smalle1' than surrounding ce11s ) ，  t也h巴 O巴ellu凶1おs n肘ea但l'匂 fi江11e伐“ピcl by an ovoid 
to e11ipsoidal homogeneous， highly 1'ef1'active oil-body， ca. 10 x 12 -15 μ in size. 
(Cascades， nea1' Hanging Rock State Park， Stokes Co・， N. C. ; Schuster and 
BlO1吋uist， 28234). 

( 4. ) Median ce11s 13 -16 μ， thin-wa11ecl， with sma11 trigones. Usua11y with 
one basal oce11 us distinct (ce11 ca. 13 -15 x 20 μ ;  oil-body homogeneous， 9 -10-12 
μ， sphe1'ical) ;  more 1'a閃ly two basal oce11i， occu1'1'ing eithe1' sicle-by-side， 01' end
to-end in a sho1't basal vitta. 阻edian 巴e11s with 2-3， 1'a1'ely only 1， oil-bodies pe1' 
ce11， these spherical alld 2 -2 .5-4 μ to mol'C often ovoid 01' ellipsoidal， 2.5 -3 x 4 μ， 
l'al'ely sublinear al1d 2 x 5 -6 (7)  μ ; oil-bodies fo仇1'mロ回ed 0ぱf minute glo仙bu叫lc叩s (les回s 
than 0.6 μ in dωiam. ) ，  appca1'ing cωoa但1凶ely papillose. Oil-bodies oÏ median， ma1'
ginal and basal cc11s a11 vil'tually equal in size. (8 28821， John's C1' . ，  n. of 
Ma1'ion， N. C.; R. M. S.) (plant unusually sma11 ancl only 220 μ wicle， with leavcs 
app1'oaching thosc of M. bullatα in size， form and o1'ientatioll) .  

(5 .)  Meclian， subapical and sul】basal ce11s neal'匂 equal in size， ca. 14-16 ，U 
wide x 16-20 μ long， walls rathe1' thin， t1'igones sma11 and 巴oncave ; nO il1te1'medi
ate thickenings. Oce11i usua11y 1-2 叫 base (usua11y in a sho1't lil1e， il1volving 
basal ce11) 0巴casio凶lly il1 a group of 3; oce11i 110t 01' little wide1' than surround
ing ce11s， usua11y sl ightly lOl1ge1' (14 x 18 μ to 16 x 25 μ) ，  each with a singlc 
lal'gc oil-body (16 x 17 μ to 18 x 28 μ) ，  h加omo句ge飢ncωou凶1凶日 whc凶G且 fl'凶.'c伺sh b凶 diおss叩ocia-叫，ti泊n
into a gl'a句yis凶h. o叩pa叫qu凹c b加od匂y. Mcdian and 日ubapical a11l1 suhbasal cc11s all with 
2 -4 oil-bodies， thcsc mostly ovoid to c11ipsoidal to fusifol'm， ca. 2.8 -3.2 x [) μ to 
3.5 x 7 μ， a  fcw 日phCl匂al and 3 -3.5 μ ;  oil-bodics fOl'med of numel'OUS minutc 
sphel'ules (less than 0.6 μ) ，  appeari時 ncarly 01' quitc smooth， thc globl山s dis
tinct me1'ely as Ïaint points. (8 28896， Linvillc GOl'ge， N. C.;  R. M. B.) 

(6 .)  Ce11s ca. 12-15 x 14-18 μ in leaf-middlc， with concavû-sidcd but obvious 
trigoncs， thc ce11s l'・ounded-polygonal. 0巴e11i usu11y absent， but 1'urely u singlc 
busul onc (13-14 x 20 -22 μ， contuini時 u homogencou日 oil-body 巴u. 10 x 13-14 μ).  
日edian cc11s with 2 3 oil-bodies， these fincly g1'unulul' >( of minute， scal'cely 
p1'ot1'udi時 globulcs， lcss than 0.5 μ in diam.) ，  cu. 2.5 - 3  x 4-5 μ and ovoid to 
subspherical und 2.5-3， occasionul1y 3.5 μ. Chlo1'oplasts ca. 4 μ， subequul in sizc 
to oil-bodies. (8 28949， p'p. ，  among Drepα仰lejeuneα biàen.s， Linville Go1'ge， N. 
C.;  R. M. B.) 

(7 .)  Ce11s ca. 14-16 μ widc， little 01' no l011gel' media11y， thin司wal1ed， with 
"mode1'atc tl'igones a且d l'arely an 0巴巴asonal intermediate thickening. N ormal cells 
each with u single (quite 1'a1'ely with 2) oil-bodies ; these 2-2.5 x 3 -3.5 μ， oc巴&
siona11y 3 x 4 μ， 01' sphel'ical ul1d 3 -4 μ， uppeu1'ing fincly segmented-pupillose， of 
slightly pl'otube1'ant fine globules. Cblo1'oplasts ave1'agi11g equul もo oil-bodies 
in sizc， 3-4 μ long. Occ11i ve1'y vUl'iable in numbe1'， almost always at least 011C 
p 1'esc11t (this thC11 basal) ，  I1'cqllently 2 p1'csent (thc11 in a sho1't 1'ow， 011e basal， 
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one immediately above the basal one)，  but oc巴asiona11y 4-5 present (then 3-4 
forming a basal row， adja巴ent to the stem 巴e11s， with the final ocellus iIÚmedia
tely above もhe uppe1'mo同 basal o巴ellus， resulting in 如 invertec1 L-shaped group
ing). Ocelli up to 15-16 x 18-20 μ， each contair由19 a single 1arge， opaque， 
granular appearing oi1-body up to 14 x 16 μ， but often spheri巴a1 and on1y 12 -14 
μ. ( 8  29436， Nedc1ie Oreek， Jackson 00.， N. 0. ;  R. M. S.) 

(8 .)  Oe11s 15 -16 x 16 -18 μ， thin-wallec1， with small trigones. Ocelli uniform
ly 油田川 Oe11s each wi也 2 -3， occasionally 4 oil-bodies， these spherical 組d
2.5-3 μ to 3 x 5， 0巴casion乱lly 3 x 7 μ and elongate-oval ， fo1'mec1 of fine globules 
(less th組 0.6 μ apparently) tl叫 barely protrude， thus finely granular in appe
ar組問・ (On Sαlix αt1'ocinM・6α in bog， Lynclhurst HiIl， New Forest， England， 
E. W. Jones ; R. J.li. S. ) 

(9 .)  Ool1 s  12 -14 x 14-17 μ， waIls barely thickcned， trigones rather small ; 
巴ach ce11 with 2， rarely 3， oi l-bodies， these spherical and 2 -2.5 μ to ovoid 01' oval 
and 2-2.5 x 3 -4 μ， occasionally Sillgly pC1' ccll ancl then up to 2-3.2 x 6 -7 μ， fin日ー
ly gl'組ular， appearing papillose. A1mosも a1 1 leaves with onc basa1 ocellus 
(ce11 ca. 15 x 16 μ) ，  containi時 a sing1c granular opaque oil-body， 巴a. 10 x 13 μ 
to 12 μ ;  a few leaves exocc11ate. (8 29448， Oedar Oliff IYIt.， N. 0. ;  an xer記 ex
treme， from dry rock， with Metzgß1'iα C1'αssipilis and F1叫tαniα 仰向tα ; R. M. S.) 

M. ulic仰α is a variab1e and taxonomica11y di白cu1t taxon. At least some 
fOl'll1s of the species， both in Europe and North America， possess 1 -2 basal 0巴clli
(Nos. 3-6， 9 above) . Other forms ncver appear to possess oce11 i  (削e Ev阻s，
1910 ) ;  Nos. 1， 2 and 8 bel ong in も}由 巳此cgory. Finally， l'arely do we find th前
up to 4-5 oce11 i  occur ( No. 7， above) .  It dcserves cmphasis that non-oce11ate 
forms (Nos. 1-2) have a la1'ge number of oi1-bodies per cell (3-8 usua11y) ，20) 
while fo1'ms with 1-2 oce11 i  usually havc 2-3 01' 2-4 oil-bodies per cell (Nos. 
3-6) ，  while the exccptional fo1'ms with up to 4-5 oce11i have almosも uniform1y
a single oil-body in the veget叫ive cells (No. 7) .  Evans ( 1 .  c. ) noted th抗 the1'o
appear百1 to be somo variation in numbe1' of oce11i in the species. '].'hc p1'esent 
study indicates もhat thel'e is a1so va1'iation in numbc1' of oil-bodies pel' co11， with 
the number c1ec1'casing with an increase in number of oce11i. 1ぜ. ulicinα is not 
a10ne in the genus in being oce11ate. The North Amc1'ican M. cαrdoti 8t. is a1so 
obscurely 0巴e11ate. No material of this species has hcen available fol' study. 

ムs is noted above (5) ，  0巴casiona1 pla叫s of M. ulicinα bear most1y 2 - 3  oceIl i  
pe1' leaf base. It a1so descrves emphasis that all living Norもh American plants 
studied by the writer ( 1951- 53)， of which Nos. 3 - 6 arc on1y isolated examplcs， 
possess 0巴e11i on at least some leavcs of evel'y mature p1組t. Sin巴e severa1 dozen 
collections have been e玄aminec1， all of which were studied while fresh， the con
c1usion has been reached that at 1east the NOl'th Ameri巴an materia1 is normally 
O巴ellate. 8ince the oce11i c1isintegrate with time (and sin巴e the ce11s in which 
they al'e found al'e not 01' barely larger than surrounding ce1 1s) ，  it is possiblc 

20) However， むhe English specirnen (which was l'・cccÌYùd through the courtcsy of Dr. E. W. 
30且cs)， lH1s 2-3， morc rurcly 4， oil-hoùics pcr ω11， us in 七he l-ocellute type， yct con

sistcntly lacks thc 0巴ellus. Bo七h Dr. Joncx nnrl thc senior author wcre quitc unablc to 
sce 乱ny ocellus in this eollcc七ion.
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that the observations by Evans (1910， p. 35)，  to the e首ect that mu巴h European
mater旬l “apparent1y" lack ocelli may be based on もhe inadequacy of the materia1 
he s七udied. Ocelli we1'e sti ll distinct in a specimen from Baden， Ge1'many， 
collected by jI，'日l1e1' in 1903 (Schiffne1'， Hep. Eu1'. Exsic・ No. 1074).

Ono of the authors (R. 111. S. ) has stuclied a numbe1' of specimens of M. btûla
tα， e玄ceedingly c1ose1y 1'e1ated to M. tûicina. This species is essential1y simi1ar 
to M. 11，lia向α in its oi1-bodies， but neve1' appears to be ocel1ate. The signifi
cance of the fac七 七hat the English M. 11，ω凶liωai仰4勾α 山i s e側x却O巴巴d山l
typμe ma抗te1'吋，'1泊a1 f1'叩，'om 11'閃'e1a叩ndの)， whi凶i江1e the cωoas抗ta叫1 M. b11，llαtα， of No1'th Ame1'ica is 
exocollate， and the mOI立ltane fo1'ms of '“6ワ.æぜ11.ι. �ωûi旬c印αゲ" of easto1'n Nor 
巴c1eaむ1'1取y o∞巴e1副ll at匂e， d白ese飢l'‘V刊es emphasis. The bo1'de1'line between M. b�ûlatα and 11，li
Gina is exceeding1y vague， and nO differentiation on the basis attempted by F1'ye 
and Olark (1 .  c .) i立 thei1' key can be maintainecl. The above examp1es， se1ected at 
random， a1so show that the coll s  are often smaller than the “18 μ" often 巴ited in 
the litcratu1'c fo1' M. tûia仰α， and are nOも app1'ciab1y 1arge1' than ill many fo1'ms 
of M. bullata f1'om t1'opical Florida. 

Miaroleje1Ln。α oaellife1・α 8. A.l'ncll . 珂a1'ginal cells 10 -16 μ， inne1' cel ls 
14-16 μ， walls thin to slightly "thickened， t1'igones sma11. 阻ostly with 1 occl lus 
in basa1 pa1't of 10be， nea1' inse1'tion of 1eaf ; neal' fema1c o1'gans sometimcs with 
seve1'a1 ocelli (oithe1' in a basa1 g1'oup 01' scatte1'od in thc 10bo and occasionally 
a1so in the 10bulo). 1Yla1e b1'acts a1so somotimes with a few scatte1'ed ocelli .  
Oells wi也 smal1 colorloss oil-bodies (indicated as 1-3 pもr cel l  in A1'nell 's 匂u1'e) .
(Souもh Africall materia1 ; fide S. A.) 

The presen七 species is exもl'eme1y c10sc to M. 11，liainn and bullωα. 'fhc fOl'rncl・
(as is evident f1'om thc fo1'cgoing) may have 1 -ff hasal occl li. CarcÏul cornpa1'a
tive study maY show that all thl'ee of those entitics 1'(:pt・cscnt 11 Sillglc spocics 
(R. M. S.). 

MiG1'oleje1肌ω b'1ûlωα ('l'ayl . ) Evs. ( 1. )  Median cc1ls 15 -17 μ widc x 17-
19 μ 1011g， thin-wallcd， with small t1'igones. No ooclli .  Oil-bodios 2 -3 pe1' 001 1 ，  
fìnely granulose in appeal'anco (fol'med of ve1'y íìne sphel'u1cs， mode1'atoly  1)1'0-
tube1'ant)， sphe1'ical and 3 -4 μ to ovoid and ol1ipsoidal and 3 x 4 to 2.5 -3 x 6 -7 
μ Oh1oroplasts ca. 4 '1. (Niggc1' 班七.， N. 0. ，  S 29607 ; R. 1];[. 8. ) .  The plants 
of this collection quite small， somewhat xcromo1'phic， quite devoid of ocel l i .  
On the basis of  sizc . and 1ack of  oce11i  p1aced hel'e， but pCl'haps a l'cduced form 
of M. ulia仰a. As is indicatcd abovc， the distinction of the two species may be 
a1'tifici a1. 

(2) Oe1 1s 10 -12 μ in midd1c of do1'sal 10be， nearly cqually thick-walled. 
Both antical base of 10bo， and antical base of 10bulc， with a singlc， greyish， fine
segmcntecl， opaque ocellus. Vogctative ce11s with 1 small oil-body pel' ce11， 
ral'cly 2. (S 3 1416; Libcl'ty 00・， Geol'gia; R. M. s. ) 

(3)  Oells isodiametl'ic， hexagonal to hexagona1叩mdratc， 10 -11 μ in micldlc 
of dorsa1 1obe， somcwhat equally thick-wa.llcd. Occ lli at bases of 10b巴日 ancl 10-
bules quitc 1acking. Cclls with a solital'Y oil-body， 1叫.her 1argc in sizc (ovoid' 
to fusiform 01' cllipsoidal， 2 x 5 μ， to 2.5 -3 x 7 μ， formecl of disel'ete， but small， 
somcwhat bu1ging spheru1cs. (8 31407， Olay 00.， Fla. ; R. M. S.) 
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(4) Oe11s with 1 oil-body per ω11; wi也 1 oce11us at antical base of lobe， 1 叫
base of lobule (near a叫e1'io1' base). (S  31919 p. p. ， Marion 00・， Fla. j R. M. 8. )  

(5)  With 1 oil-body pel' ce11 ，  as above j oce11i usua1lj absent， but rarely with 
1 0巴ellus of antical base. (S  31933， 班arion 00.， F1a. j R. M. 8.) 

( 6 )  One， vel'y 1'a1'e1y 2， oil-bodies pe1' ce11 j some leaves with a do1'sal basal 
ocellus (0七he1's with no ocellus) j  neve1' with an 0巴巴11us of postica1 base of leaf 
(lobule). (S 31932a j Ma1'ion 00.， Fla. ; R. M. 8.) 

M. b1tllatα appea1's to bear the same 1'elationship to M. ulic 叩α as does Colo・
lejeuneα mνバocαrpα to O. min utissimα. True M. bullata has 1， 1'a1'e1y 2 oil
bodies pel' ce11 (M. 叫icinα usua11y has at least 3 oil-bodies pel' 巴巴1 1) . ム七 one
time iも was be1ieved that M. bullatα lacked oce11i ，  but ca1'eful study of living 
materia1 has revealed that most planもs have a sing1c basa1 ocellus of the 10bes 
(mol'e l'al'ely a1 so one of the base of thc 10bule斗 On1y once was a plant found 
with 2-3 oce11i of the 組tica1 base. 

Potαmolejeuneα holtii (SPl'U巴e) G1'eig-Smith ( = Lejeu12eα holtii Spl'uce).  
Oe11s with 30-50 vcry sma11 (only 2 μ large)，  sphe1'ica1， glistening oil-bodies 
( fl'om mate1'ial ùry fo1' 2 years ; fide Mülle1'， 1939).  

G1'eig-Smith ( T1'姐s. B1'. BI・yo1. Soc・ 1 (2) :  108， 1948) has shown that this 
species Sh01山1 go into Potαηwleje仰18α， if that genus is to be ac巴epted at a11 (as 
distinct f1'om Lejeu12eα， s. str・. ).

Oiliolejwneα cαpensis A1'nell .  Oe1 1s  16-26 μ ma1'gina11y， 20 x 20 to 26 x 
34 μ medially; walls thin， with small trigones， small inte1'mediar‘y thickenings. 
Oil-bodies nume1'ous (Al'ne11 figlll'eS 巴a. 38 per 巴e1 1 ) ， small， bacilliform to spheri
ca1， co101'1ess， appearing homogeneolls. (δ. Ll .)  

8t1・epsilejeuneα knys12α12α Arnel 1 . Cc11s 10 -16 μ ma1'ginal ly， ca. 16  x 20 μ 
medially， t1'igones ùistinct to 1al'ge. Oi1-hodies sing1y pel' ce11 ，  1a1'ge， composed 
of 1'athe1' la1'ge segme叫s (ù1'ops)，  C0101'・1ess 01' 日ometimes h1'ownish. (8. A.) 

St1'epsilejeu旬。α georgensis ム1'ne11 . Ma1'gina1 cells 8-14 μ， inne1' cells to 
18 x 20 μ， wa11s  l'叫he1' thick， somewhat 1'osy， t1'igones mo1'e 01' less disもinct，
most1y la1'ge. Oi1-bodies 1a1'ge， 4-6 x 6-8 μ， slight1y h1'owish， 3-5 per ce11 (in 
A1'ne11's 匂ure， but desc1'i hed as “to 15 pe1' ce1 1") ，  almost fi1 1 ing ce1 1 ;  ( il lust1'at
cù as being segm巴ntcd) . (8. Ll.) 

Stylolejeuneα spinilobα (Linùc的. & Gottsche) Evs. (P1. 玄II， Fig. 1).  
Median cells 25-28 x 22-24 μ， thin・walled， with distinct but neve1' bu1ging tri
gones devoid of inte1'meùiate thickenings. Each 巴e11 with 5 -6 e10ngate， often 
PαrαmeCi1tm-shaped 01' Euglena-shaped oil-bodies ca. 3 x 12 -15 μ， a few sma11e1' 
and 3 x 8-9 μ 01' even 3 x 5 μ， formed of 4 -5 1'ows of relative1y sma11 ( less than 
0.7 μ) ，  but stl'ongly p1'ot1'uding globl山s， thllS fine-segmented to  ve1'y coa1'sely 
papillose in appearan巴e. 班al'ginal ce11s with usua11y smallel'， mo1'e ovoid to 
ellipsoid oil-bodies ca. 3 x 5 -7 μ 01' sphc1'ical 阻d 3.0 -3.6 μ， 0巴巴urring 4-7 per 
ce1 1. Oh10ropasts ca. 3 -3.3 μ， much sma11er than oil-bodies. (S 22780， Hills
bOl'ough State Park， F1a. ; R. M. 8.) 

01'ossotolejeunea bB1'muclia12α Evs . (Pl. XI， Figs. 7-8) .  (1，) Mcùian cclls 
1'e1叫ively large， mostly 20-23 μ x  32 (1'・a1'cly 37) μ Oclls  a11 st1'ongly convex， 
bllt with smooth cuticlc ; thc mal'gina1 ccl l日 of ùoth lcaves Ilnd undcrlcave日 pro-
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minent1y bu1ging On their f1'ee ma1'gins (the under 1eaves 叩d leaves thus appea1'
ing cl'enu1ate) ; ce11-walls thin， but (except in st1'ong1y 1eptode1'mous ほt1'emes)
with distinct to somewhat bu1ging t1'igones， and occasiona1 to f1'equcnt inte1'
mediato thickenings. P1ants gene1'a1 1y oxtreme1y hya1ine and whitish g1'een， 
due to the small ch1orop1asts. Oil-bodies most1y (3)  4-5 pe1' median 田11， 閃1a
tive1y 1a1'go， 4 x 9 or 5 x 10 μ to occasionally 5 x 15 01' 7 X 14 μ， na1'1'ow1y e11ip
tical to fusifo1'm composed of ve1'y st1'ong1y bu1ging， protube1'ant， 1arge sphe1'
u1es (ca. 1.5 μ) ，  thus ve1'y distincも1y compound， of もho “gr句o-c1uste1''' type， 
co101'10ss. Ch101'op1asts sma11 ，  1ess than 3 μ， thc 巴el ls on1y slight1y ch10r・ophy1-
10so. (R. M. 8. )21) 

(2.) Median cc1 1s  19 22 ( 1'a1'e1y 22-27) μ wide x 26 - 30 μ long， with walls  
thill， but with la1'ge， bulging t1'igoncs and oftcn with intc1'mediatc thickenings 
(thesc abscnt on most sho1't wa11s， but usua11y 1， somotimcs 2 pc1' 10時e1' cc11-
wa11s) .  Oi1-boc1ics most1y 2 - 5 pe1' cc11， 1arge， usua11y ovoic1 to nar1'owly e11 ip
soida1 and 4 x 7 μ to 3.5 -4.5 x 10 -15 μ， a fcw (cspccia11y nca1' 1caf bascs) to 
6 x 20 μ ;  in somc ccl 1 s  with somc oi 1-bo<1ies sphcrical and 5 -6 μ in  diamctcr. 
01<1c1' p1ants with cc11s  somctimes almost fi l lc<1 with 5 -12， occasiolla11y 12-18 
01' more oi1-bodies ; thcsc from 3 x 5 to 6 x 9 μ ill mos七 cases. Each oi1-body 
fo1'med of modc1'atc1y <1isC1'ctc globu1cs， each ca. 1 �-1.2 μ， occasiona11y 1.5 μ， 
those on1y slight1y p1'otubc1'ant， 七he oi1-bodics thus l'c1ativc1y  faint1y segmented. 
(8 29202， Lake Wacamaw， N. C.; R. M. 8.) 

lJaxilej �Ln('(t OÙMLSαn{lUhL (8pl'u巴e) Evs. (Pl. 五1， Fig. 6) .  Ce11s  with wa11s 
quitc thin， 1川 with distinct (ofton slight1y bulgi時) t1'igonos， ancl int巴rmediate
thickonings ; wa11s quito co10rlcss. Thc inte1'mcdiatc thickcnings numcrOUS and 
constant， one， 01' occasiollal1y two， betwcen cach pai1' of trigoncs. Mcdian ccll日
23 -26 x 21 -23 μ. Oi1ゐodios minutc， gli stcning， h.omogcncous， cxt1'ao1'c1ina1'i1y 
numcl'ous， 40-55， oftcn appa1'cnt1y to 60 -65  pe1' cel l (and then a1most impossi-

21) Stcrilo plants of this spcdcs 乱1'0 most casily eonfuscd witlt t:hosc of Lcjcunea. '1'hc strong
ly C1'onul乱tc lcaf-ma1'gjns (and ma1'gins of tho small underlca刊の. tho somcwhat lu1'gcr 
coll-自izc， und purもicula1'ly thc la1'gc und fcw oil-ùodics will scparatc G. b(i)'骨màia冗α :f1'om
uny ncu1'ctic Lejeunca_ 'l'llC la 1'gc1' oil -ùodic日 びー7 x l←1 5 μ〉 乱1・0 乱lJoU七 twico as 1:1l'gc as 
thc la1'ge1' oil -ùodics in sueh supcrfi(: ially simila1' Rpcdcs U8 Leje官叫ca flat'(L and claào
gyna・ A :furt.hcl' point o:f (] iffcrcnec l ic日 il1 tho tcwlcncy :for stc1'ilc pl unts of G. ber仰!u
àianα to dovclop JllOl'C 01' lcss :lpiculatc leuf-lolJcs- a ChfLl'Uctcristic， which， howcvcr， 
i s  noも always obscl'valJlc; this ncvcr occurs in L(Jjc�tnea. '1'hc ぉpCClCS agr・ccs closcly 
with Lcjc世ncα in thc 5-1wclcd [JCriallth， ill thc p乱lc color， in sizc， und j且 thc uutooci � 
ous inflorcs巴cnecs， as wcll us in thc fo1'm of thc lolmlc (hyalinc papill乱 p1'oximal ; apicul 
tooth ぉmall， 110七 shul'p). '1'hc \'cry �lllall ulldc1'l巴av巴s， little 01' 110 widcr tha且 thc stcms， 
whieh attaill a maximum width o:f 1 10-1[0 μ， climinutc mos色 spccics of Lcjeunea from 
eonsirlcr札tion. Thc undc1'lcavcs a1'e ulmost 乱lways cha1'actc1'izcd b，Y・ a suddcll apiculum on 
cach lobc， :for・J1lcd of 2 supcrimposcd edl s ;  this 1'a1'巴ly occurs in any Lejeu叫ea spccics. 
G. 1Ie円n�lài白匁a， in the au七ho1" s opinion. scrγcs to COllncet Lejcunca anc1 Cγo88otoleje世neα.
'rhc pcrianths o:f this spccics 11乱、-c :fivc lwels l'athcr ' strongly crc且ulatc h，Y・ mca且s of 
p1'ot1'uding cclls， 。巴巴ur・1'ing ill two r・ows (thus caeh kccl is faintly lJillcllticulat巴). This， 
a且rl thc la1'gc1' oil-boc1ics. appca1' to lJC thc 0且ly chu1'uctor・s th乱七 scrvc to kccp G. 1Ieγm世

àian品 f1'om jllcl usio且 in Leje�tne日. It would sccm t.haも， [Jcrhaps， G7'0880"tOZCj仰叫ca migh七
wcll ùo 巴onsidcl'cd mCl'cly a discl'ctc suhgcnus of Leje世叫ca ， '1iffCl・ing in thc 1ll0rC 01' lcss 
dcnticulatc 01' dCl1t乱to kccls ():f thc pc1'iullth_ 
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b1e to accul'ate1y coun七)， most1y ovoid to e11ipsoid to bacillifol'm， 1.4 -1.6 x 2-
3.5 μ， fOl'ming a1most a sheath of beads sUl'l'ounding the cent1'a1 va.cuo1c of the 
cel1. Ch101'op1asts much 1a1'ge1'， ca. 3.2 - 3.8 p， mode1'ate1y 川nu旧UillC1町c1町c1'o叩.勺叩叩O飢ous悶s (t蜘恥 巴ωe1日lss 
1'a批，the1' 0句pa叫quc bc玲G巴印au邸1おse 0ぱf t廿h犯c numo1'ous oi 1-bodics， 巴ombincd with thc ve1'y many 
ch101'op1asts).  (8 22587， Pal'adiso Koy， Flu.; R. M. S. )221 

Tαxilde�meα conf01"7nぬ (N. ct 1YI.) l:3t. Ccl ls 14-20 x 20 - 30 μ on mUl'gins， 
tl'igol1es sma11 01' 1ackillg. Oi日1-七bo(心1日lic悶1洛s up tωo G p】G世l' C悦01日1 ， 4-6 μ， 巴ωomposod 0ぱf sma11 
dl'ops (sogmon凶t旬G似od)， cωOω10仇1'1匂1es邸s (S(n凶üh AÏ1む削r吋'l(仰1 ma批to白r吋'ia叫1 ; fi耐{白 S. L1ム.).

Tαxileje�Lneα ωαllis-g1'αtiac St. Colls 1 8  -24 μ On ma1'gins， 20-40 μ in 1eaÏ-
midd1e， t1'igones small 01' 1acking. Oi1-bodics scgmcnted， co101'1css， about 4-6 
x 6-10 μ， 3 -15 po1' co11. (South .AÏ1'ican mate1'ia1 ; fide S. A.)231 

Tαxilejel叫Pα eggP1'S1α11α 8t. ? (pe1'haps a 1'educcd fo1'm oÏ thc 1'e1ated T. S叫-
phlb問α (L. ot L.) Schiffn.).  Cclls ca. 30-31 μ x  40 -50 μ in and be10w 1eaf-
midd10， thin 
eωn註ings. Oi1-bodios homogencous， st1'ong1y glistCllillg， 10-20 po1' co11， va1'ying 
f1'om 3 x 4 to 3.5 x 6 μ， up to 3.5-4 x 7.-8 μ， ovoid to e11ipsoida1 to ÏusiÏo1'm. 
Cl山1'op1asts ca. 3-4 !L， ave1'agi時 S1凶11e1' thall oi1-bodies. ( E1 Yunque， Pue吋O
Rico， among and gl'owing Ovぽ Hymcno2Jhyn.ωn; R. M. S.) 

The p1'cscnt p1ants a1'c strong1y apiculatc-1cavcd， but 1'a1・ely show a slight 
subapica1 tooth oÏ the a.ntica1 ma1'gin. Thc undcl'leaves va1'y Ï1'om app1'oximate 
to somewhat imbl'icate， a1'C c1'cnu1ato， havc a na1'1'ow to c1oscd， slit-like sinus. 
Thc p1ants a1'e dioc巴ious， wi七h ♀ il1flo1'cs巴el1ces On sho1't， 1atc1'a1， spul'-l ike shoots， 
without innovaもiOl1s.

[>1・iOJl olejclL1Wα ae?n1ûα ( Gottsche) Evs. Ce11s ca. 22-25 x 26-29 μ， thin
walled， the wa11s co101'1css， with discl'ete but 巴on巴avc-sided t1'igones， nO intc1'
mediatc thickenings. No 0巴c11i . Oi1-bodies variab1c， (2) 3-7， 1'al'e1y more p町
巴c11， sphc1'i巴a1 and 4-5 ( 6-7) μ to ovoid and 4 x 5 to 5-6 x 9 μ， 1'a1'e1y ÏusiÏo1'm 
01' sub1i.near and 5 x 11 01' 4 x 14 μ ;  oi1-bodies much smalle1' and usually on1y 2-4 
pe1' cc11 nca1' mal'gins ; each oi1-body fOl'mcd oÏ discl'etc globu1cs， ca. 0.5-1.0 μ 
in diamctcl'， p1'otl'uding slight1y， thus appeal'ing papillose. Ch101'0p1asts much 
smalle1' than oi1-bodics， 巴a. 2 μ . ( On lcavcs of Hymenophyllum.， E1 Yunquc， 
PUC1'もo Rico ; R. M. S. ) 

Tltyα?叩ellα ?nolischii ( 8chffn.)  Hatt. ( Pl.  III， Figs. 1-2). 1n vitta (of 

22) StcrjJc 111乱tcri乱1 of もhis 日pccics， whcn living cun u七 onco lJc pluecd on the husis of thc 
cxtrcmcly ubundunも， rninutc， homogencous oil.bodics. Sirnil ul'ly numcl'ous， und minutc 
oil.1Jodics OCCUI' in a few spocics of Lcjcunea ( L. ca切ifoli品 cte. :'， bu七 七hcse diffor from 
Taxilcjc官冗Cα aむ 0且co in t，hut tho unclorlc乱vcs urc no七 巴learly widcr もhun long. Thc vory 
wido undorlouvcs of Taxilejc�tnea (350.375 μ wido on robus七 shoots) uro ono of tho besも
rocogni七ion rn乱rks of stol'ilo plunt日. Another excollont diugnostic ehuructor lios in tho 
cOll.walls， τvhich bcar ubunclant intcrmecliuto 七hickonings， which oc巴ur 乱lrnost betw巴en
cvcry puir of trigones (occusionally cvcn two occurring in 11 ccll.、，\'u]] '" 'fh巴 unclorlcaves
of robus七 shoots urc vcry gcnerully broadly rounded und EOll1C\yl，ut corduto nt ])use. 

23) As is readily ovidonも on compurison of the ubo\'o t\\'o Africa且 species. \\・ith 1'. obt世san.

guZa， vcry fundurncntul differenccs in size， fOJ ll1 und nurnber of tho oil -bodies oeeur 
、\'i七hin l'axilcje�tne品 us nQW cons“もutod. Equ乱lly significun七 is thut. in も110 only Qも1I 0J'・
Amorican spocics studicd， tho oil.bodios 乱ro u日 i且 T. obt�(Sal1gula， o. g. ，. numorous and 
hornogcnoous. CR. M. S. ) 
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e10ngate basal ωls) oil-boc1ios copious， mostly 20 po1' cc]l ，  rotullclato， ( cu. 4 μ 1n 
diam. ) 01' ovate ( cu. 8 x 5 μ)，  01' most1y ob10ng-fusifol'm ( cu. 12 x 4.5 μ )， grayish， 
compouml， granulos ca. 1 μ i u  diamctor， uumor・ous ( 25-35)， denso. Neul' tho 
J i mb， the 1'0ctallgu1a1' hyalinc co11s uも tho lcaf-mul'gin huvo tho oi l-bodios few ancl 
minutc， almost. d1'op司l iko 01' disappcu吋時・ ln le肌f乱ιL
7一8 ) pe凹r α閃Gωc]] ， 0仙bl泊long合:-fu硲凶呂iform 0町l' 0∞巴巴凶as幻io】 凶11y ()仰V叫山n tω() r叩O凶tuudat加c， 3-6 x 1. 5-2.5 
/ 1 ，  compoulld， g1'ullulos 10-20， ca. 0.7 !l i n  diarnetcl'. Oil-botlios i n  t110 coll llCal' 
vitta similal' to those i n  vitta ; tl叫 is， oil-bo(lies bceo山崎 mOl'O (up to 10 pel' 
coll ) 川d IUl'gel' (up to 10 x 3 .5 μ)，  with illC1udccl gl'anulcs mo1'c distinct and 
numürous ( ca. 25) .  (F1'csh mate1'ial ; 011 1eavcs， cu. 500 m. alt.， Nakago， l\:E yazu
ki Co・ ; 8. Jl.) 

-fo. cortiúola Hatt. (8戸• Pyclloleje�L1leα boninens.is Ho1'ikawa) 1n vitta 
oil-bodios 10-15 pe1' 0011， 10-16 x 4.5-6 ，IL in sizo. 1n lcaf-micldle oil-bodies ι 
10 por co11 ，  6-13 x 3-4 μ， 01' 3-4.5 μ in diamotcr. ( From 1悶bUl'ium-specimen
15 days afto1' col loction ; on t1'oザt1'unks， 750 m. alt.， Hitoyoshi， Kumamoto Co. ; 
ß. II. ) 

C. Paradoxae 
DゆtαsiolejMtneα 1'nclol7Jhi仰α 8t. (P1. 玄IlT， Figs. 1-4 ). ( 1. )  Mcdian cclls 

ca. 20-26 μ ancl subhexagonal， vi1'tually i soùiamot1'ic ;  walls co1orless， nea1'ly 
cvc叫y thick-wallocl (but at times wa11s somewhat undu1ate cluc to uneven thi ck
cnings )， lacking clistinot t1'igonos. Cell s  dimo1'p11ic， of もhe Stictolejeuneα type， 
e. g.， with cliffc1'enti ation into vcgctative oe11 s  with chloroplasts (thcso with 
sevol'a1 small oi1知Jdios)， aむI凶 凶a但1匂 oh吐101'叩'op凶las叫tι.也.'0ωC 0∞oeω副lli ( thcsc eaoh with a 
Sl時10， 1arge， homogcnoous-appoa1'i時 oil-bocly ) . Chlo1'ophy11oso cc11s with 1 a唱G
ch101'0plasts ( ca. 4. 5 μ )  ancl 4-8 small oil-boclios (val'ポ11g fl'叩1 sphol'旬a1 and 
1.8-2.5 μ to sublincal'・ むlcl 1.5 x 4. 8 μ to 1 . 5  x 6 .5  !l) ;  oiトboclies polymo1'phic， tho 
smallc1' Ones cithel' homogeneous 01' 2-3 sogmonted， thc 1 al'gor， sub1inem'・ Ones
fOl'med of 1-2 1'0WS of small sphol'u1es (each ca. 0.7-1.2 μ )， thus com・se1y segmcnt

Fig. 1-3. Golu1'a 仰eijcバ Jovoもーム叫
1. CcIl frolll lcaf basc， X 800. 2. CcIl from 
leaf lllid但c， X 800. 3. Threc oil-bodics from 
leaf ccIl， X 1600. Thc figurcs wcre drnwn 
by S. Hattori frOlll matcrial 巴ollcctcd at Mも.
Asama， Mic County (Jap乱且J ・

ecl， 1n most cells a combination of seve1'
a1 small homogencous 01' 2-3 segmentod 
oi1-bodies with 2-4 man y segmentccl 
onos. Ocel1i  Iloarly 01' quito lacking 
oh1ol'oplasts， caeh with a lal'ge SphOl七;111
to bl'oaù1y ovoid oil-body ca. 16 μ to 
18 x 24 μ. ( 8  22053， Dacle Co.， F1a; R. 
M. S. ). 

(2. ) Mecliall col ls  23-26 μ， oqually 
thick-walled ( t11o wa11s al'ound thc scat
tcl'Ocl ocol l i  usually 七hill110r も11au t.11ose 
al'ound llorma1 cells) .  Meclian 巴el 1 s usu
ally with 3-5 (l'al'oly 6) oil-bodios， thesü 
most1y 2 x 6-7.5， occasiona11y 2.5 x 7 . 5-9 
μ， f01'med of ono， occasionally pal'叫Y 01' 
ontire1y 2 rows of small globulos， st1'ong-
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ly indiviùua.lly pl'otl'uding， thus sha1'p1y sogmontod ; ill sOme co11s oil-boclies a1'o 
mo四 1illea.1'・ alld 10llgel'， 2.5-3 x 9-12 μ， fo1'mod of 2 (1'a.l'oly pa1't1y 3) 1'ows of 
globu1es. Ch101'op1asts ca.. 4.5 ，U. 8catt.心l'cd th1'oughout the 1ea.f a.clditiolla1 ce11s 
(0ωlli)  wit.h homogcllOQUS， glistOlli時 oi1-bocly p町 c011， nea1'1y ftlli時 ce11 ( 17-
20 It in dia.mete1')， tho SUl'1'OlU叫i時 cytop1a.sm wi抗七討也h a fおcw small illcOωnspがiCl肌1
chlo1'oplasts， 01' with 0111山10仇〕江1'oplasもS vi1"吃引tua叫lly abscω11凶t. ( 8  26001， Timms Hammock， 
Fla.， On twig of livo oak).  It should bo notod tl叫 F1'Yc allcl Cla.1'k (1 .  c. ) statc， 
inco1'1'octly， (p .  920， 921 )  that o(JnUi a1'o lacking in this specios. 

COl1M"α ?neijM'.i JovoかÅst2.1) :Syn. G. 'inuii (1l01l HOl'ikawa) .Auct. quoad pl . 
Japon. (Fig. 1-3). ( 1. )  Oilもodios about 30 po1' co11， hya1ino a.nd homoge
neous within， ob1ong - fu.sifo1'm， 5-6 x 2.5-3 μ， occasiona11y ovatc to 1'otulldate. 
Median ce11s 30-45 x 25 μ. (Il'1'om hc1'ba1'iu叶specimen 12 days aftc1' co11cction ; 
on ba1'ks， Is1. Yakushima， Kag叩hima 00. ; S. H. ) 

(2)  Oil-bodios 30-40 pe1' cc1 1， ovato to fusifo1'm， 1'al'ely 1'oundish， 5.5 x 2.5 μ， 
5.2 x 2.7 ft， 4.2 x 2.8 μ， 01' 2.8 !t (diametol')， hya.1ino and homogeneous wi也in，
S0011 disilltogl'atillg into minutc cl1'op1ots a.nd ftnally disappca1'・ing aftc1' tho co11 
diod. Oh10rop1asts about 4 μ in dia.motol'. (From spocimon 5 days afte1' co11ec
tion; On 仕切 bases， 530 m. a.lt.， Mt. Asama， 班io 00. ;  S. H.) 

Cololejeuneα dentieulαtα (Ho1'ikawa) Hatt. Oil-bodies hyaline， 10-20 per 
midd1e ce11， 30-40 p町 basa1 e10昭叫c co11， less thall 10 (01' a1most clisappeUl'泊g)
per ma1'gil1a1 oe1 1 ; ovate to ob10ng-fusiform， small， 5-8 x 3-3.5 μ， 巴ontaining oa. 
1o (01' in 1a1'・ger oi1-bodies 15)  gl'anu1es， gl'al1u1es so minute tl川 町ωgnizab1e 部

2め Thc pre.3CIl七 spcc1cs was rccon七ly proposod by Jovct-As七 1n 1Ior monographic work “Lo 
gcnro Golur・札" (in Rcv. Bryo1. ω L1cho且01 . 22 (3/4): 2ゆ6-312. 1!J53)， basing on Mc1jer's 
co]]c巴tlon frolll Java ( typo) 乱ntl MnyoJJara's from Japall. Shc dcscribed 1n hcr work 
n.il-J Joù1es of fivc spccics of 001ω・α， 0. 7wrzogii， O. 日p. from Madagascar， O. obcsa， O. 
calypt円ifol-ia. 乱nù O. "lcn71icoγnis， anrl rCl白川kcù， “Dans 1cs spúc1mons socs ùcs ùiffúrontos 
('sp eps <10 Ool�lγa， jo n勺1 trouvú 乱ucunc traco ù'oléoe.orps mêmc 10rsquo la réco1tc ùatn1色
soul om(，1lも dc quc1quos mo1s. Ccpcnùnll七 los 巴01lu1os dcs spúcimcns ùc O. iyrata r・écoltés à 
1:1 Guarlo1oupc on 1930 (donc il y 乱 17 ans 1) son七 G且巴o1'c bourr・6巴s ù'o16ocorps m乱1hcuro
uSClllcnt ùéfo1'mús; à. l'étaも frais ils ùo1vcIlも occupor la p1us granrlo partlc ùc la collu1c.  
Lcs oléoco1'ps ox1s七ont donc choz lcs  Ootw'α. Ih; 乱ppan.lsscnも， 1 c  plus souvont， on formo 
<10 pot1ts “gr:1ins" homogè即日， sphér1qucs ou 士Ovoï des， clc très pct1to 飢lllo (quc1quo白 川，
土 nom])r・cux ù:1ns ch乱quc cCllulc， librcs， non groupés cn ωrps ùc formc ù f1nio. Ils nc 
S(Jnも probah1cmcn七 pas 1dontiqucs cl乱ns lcs ùlff rCll旬s scctions. " (JovcιÂsも， 1. c. 217-
218， fig. 12). (S. H. ) 
Thc following ùoscript1ons 11ro basccl on Jovct-As七 C1!J53):

001也?"a hcrzogii Jovot-Ast Oil-JJodics 20-40 por cCll， drop-liko or 乱 li抗.10 olongatod， 
hyali且c ancl homogollcons w1th1且 ( F rOlll llving m乱tcrin1 ; 'l'j1bor}as， J乱V乱; flùc Jov巴か
Asも).

Oolura sp. 0且-boclios about 40 por ω:11， ovoiù， B x 2 μ， obtusc or acuもe at both cncls， 
hy乱llno 乱nù homogcncous w1七hi且， much comparl1b1o to O. herzogii. (From spccimcn 10 
cl:1ys aftor collcction; Maùagascnr; flrlo Jov凶-Âs七).

Oolura obesa Jovc七-Ast Oll-boùios 11bout 40 pcr coll， havlng much 1・08ωnhlancc to 
七hoso of O. hCl'zogii. CFl'ゆm spcchnon 11 cl:1ys aftor co1l cct1on; l\:[aùagasear; fiùc Jovct
Asも〉.

Ool包rα calyptrifolia (1王ook. ) DUlll. Oil-bod1os ùispcrsccl， rathor fow， ùrop-llkc， 
乱houも 2 μ 1n ù1ametcr. くFrom spccimcn 10 Ù:1Ys aftcr collcction ; ficlo Jovct-Âst). 

Gol�ιγa tenuicornis くEvs. ) St. syn. G. psouàooalyptrifoliα E王orikawa. Oll-bo<1ics 
h乱v1ng a ro唱。mblancc to thosc of O. oalyptrifoliι (From living matcr1a1; Muùagascar; 
f1dc Jovot-Ast). (S. H. ) 
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a shining point whcn greatly magnified. ( From frcsh matcrial ; On leaves， ca. 
500 m. a1t.， Nakago， lVIiyazaki Co. ; S. H. )  

Cololejc悦仰a， 1nùmtα (班itt. ) St. (Pl. I lT ，  Pig. 3 ). Oil-bodios hyalino， 6-
12 pOl' midùlo coI l ，  10-15 pCl' basa1 ccll ，  ovatc to oblollg-fusi fol'm， smull， 5-8 x 
3-3 .5 μ， 01' occasional l y  l'otunùate， 3-4μ in diulUctel'， tho sll1'facc viow formcd 
of ca. 1 0  (but ill 1'otundatc oi l-body 0叫y 3-4) 凶llUtC and indistinct gl'am山s.
( li'l'om frcsh matcl'ial and hOl'bal'ium-spccimell 30 clays aftcr co11cctioll; on leaves， 
ea. 500 m. a11..， Nakago， Miyazaki Co. ; On l'ocks， ca. 100 m.， Hitoyoshi， Kumamoto 
Co. ; δ. Jl. )  

Colol cjc'!lll Cα orbicuZatα (Hcl'z. ) H叫t. (Allied to C. min 11 tiss ima closc1y) .  
Oil-boclics hyalillc， 3-7 pCl' cc1 1， rotulldatc to  c11ipti ca1 (rarely 土 fusiform)，
small 3-8 x 3-3.5 μ containing 10-20 minllte ancl indistinct granu1es within. 
(From fl'csh matCl'匂1 ; on bl'Ul1Chcs of Rhododcnd仰11. ca. 20 肌， Obi， 班iyazaki
Co.; S. J1. ) 

(JoloZcje1L1LCα 7川制Ltissi?nα ( Sm. ) Schiffn. (Pl. XII I， Pigs. 5-7; 玄IV， Pigs. 
1-2 ). Two typcs of p1ants OCCU1' in southeastern Unitcù 8tatcs， bcaring some
what. dilfcl'cnt mOl'pho10gical fcatul'os， ancl cliffcl'ing in thcÏT・ cyto10gy. It is 
possiblc two distinct spccies a1'・e at hancl， though furthcr cvidcncc must bc fOl'th
coming bcforc this Cl1n bo docidccl. Fol' the timc beil1g， thc hammock plant of t1'O・
pical Floricla， which is rathcr 巴10se to thc tropical C. mν7・iocσ'，1・pa" will bc treated 
as t110 plants of thc "lllyriocαrpα type，" thc mol'C widcspl'eacl ancl not exclusivcly 
cl'opical plants with 1al'ge1' 10bu1cs， wi11 be 1'efe1'red to as “Minutissimα type." 

My1・iOGαrpα もype : ( 1 . )  Margina1 cells of dorsal 10be， nea1' midd1c with cells 
thin-walled， with minutc trigoncs， and no intormediate thickenings， ca. 16-18 μ 
む1d nea1'1y isodiamctric. Median cel l s  ca. 16-19 x 18-22 μ， thcil' walls 1ike those 
of marginal col1s. Oi1-bodies a1most constant1y 1-2 pcr co11， cvon in marginal 
ce11s， when 2 per cc11， subsphcl'ical to short-el1ipsoidal and 3.6 μ to 3.5 x 5 to 6 μ ; 
whcn 1 p町 田11， 110tably 1arger and to 4-4.5 x 10-12 μ， fusiform to sublinear. 
Oil-bodies distinctly， but not coarse1y scgmented， the inclividual globules st1'ong-
1y pl'otuberallt， tho oi l-bodies ι5 rows of segments wicle (the segmellts cu. 0.5-
0.8 μ) .  Ch10rop1asts ca. 3 μ. ( S  22029b ; R. M. S.) 

( 2. )  Mediall 巴o11s simi 1ar・ to thosc abovc， ca. 1 8-22 fl .  Oi 1-bodies 1-3， ral'e1y 4 
por cc11 ，  sogmcntcd as above ; w1wn 1 oi1-body pcr coll ca. 4.f5 x 1 1 μ ;  whcn 2-4 
pc1' co1 1 ，  ca. 4.5 x 7-9 μ 01' ()vcn smallel'. ( 8 22558， Paraùisc Koぁ F1a. ; R. ]げ が. ) 

lliinntiss'Í?lIα typo : ( 1 . )  l\1cdian cclls thin-wal 1oü with slight tl'igOllCS and n 
n叫1凶tc仇rrr官租宜mcαωùi均at加o t廿;hickcω佃uiug伊s， ea. 16 x 18 μ to 1 7-1 9 x 20.-22 11， quaùr・ato 七o subhcxa
gonal ， ncarly isodiamctl'ic. Oi 1-boclies ι6 pc1' cc11， fOl'll1ccl of coarsc globulcs 
(cach oi1-body of ollly 2-3 rOws medial1y，  in sUl'face view; tho globu1cs ca. 1-
1.3 μ in diametel') ;  oi1-boclics in sUl'facc vicw of ca. 5-13， 1'al'c1y 20 scgmcnts) ;  
oil-bodics from shOl't cl1ipsoidal anù 3 x 5-7 μ to sublincal' and a maximum of 
2-2.5 x 7-9 ，u. ( Oi礼l-b加Oαωd心lio伺s 0ぱf this t句yp戸巴 d副1五iff仇e1'山1I碍 fl'叩.'om th出1ωc M均ν
being mOr巴 numc町1'0叩us民， smallor， and composcd of coa1'SCl' sphcl'ulcs ; nCVßl' Oceul'-
1'ing sing1y pCl' cel1， as is vel'y common in thc My1・iocα1'Pα-typc) . ( 0巴can Spl'illgS， 
Miss . ;  R. M. S. ) 

(2 . )  Oil-bodies mostly ι6 ( 3-8， l'ar・01y 10) per cc11， sphcl'ical to ovate to 
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ob10ng-ÎusiÎo1'm， mo1'o 01' 10ss sma11e1' than those of the p1'eoeding speoios， C. 
orbic叫αtα. ( F1'om ho出a1'ium spcoimon ， 20 days aftc1' ool1eotion; on ba1'ks， oa. 
300 m. alt.， Hitoyoshi ， Kumamoto 00. ; S. II. ) 

Cololeje仰Leα m伊'ianthα ( Ho1'zog) A1'l1011. lVIa1'ginal ool1s 18-20 μ， innc1'・
00118 to 30 μ， thin-wa11ed， no tl'igonos， nO ocoll i .  Oil-bodios up to 16  po1' oe11， 2-6 
μ， oomposocl oÎ l'atl101' la1'go d1'・ops， 00101'10ss. (South Af1'ioan mato1'旬1 ; ficlo S. 
A.)2ÚJ 

Cololejß1tnca， 1'1bpicoZα ( St. )  St. ( Pl. 1 I J ，  Fig. 4 ). Oi1-bodios 3-7 pc1' outo1' 
0011， sphe1'ioa1 ( 1.5-2 μ in cliam.)  01' 1'a1'e1y elliptica1 ; ι10 pe1' inne1' oe11，  sphe1'i
ca1 ( 2-3 μ i ll dia乱 ) 01' most1y oblong-Îusifo1'm ( 3-5 x 2-3 μ )， 巴ωOn凶t抱凶a必i泊n叫1Ïng minute 
a町n町lC吋cl inc吋d副l日is凶ti包not g1'anu1es wit廿出h山• ( Fl'om f1'osh mato 巾1 ;  Oll ferns， ca. 500 m.， Na
kago， 班iyazaki 00.; S. H.) 

Cololeje協Mα shikokiα?悶 ( Hol'ikawa) Hatt. (Pl.  III， Fig. 5) .  Oi1-bodies 
hya1inc， 3-4 pe1' oe11 ，  sphe1'ica1 to ovato (OÏtOll g1'ain-liko ill shape)， vo1'y sma11 ， 
1 .5-2 x 1.5 μ， oontainillg minuto and indistinct gl'anu10s within. 1n oce11us， 
oi1-bodios copious， 1a1'go， g1'ayish， containing numel'ous， distillot grallu1es， soone1' 
01' 1ato1' dissooiati時 and disappeu1'i時・ ( F1'om he1'ba1'旬m-specimoll 45 days aÏto1' 
ool lectio11 ; 011 ba1'ks， 150 m. a1t. ， Fukada， Kumamoto 00・ ; S. H. )

Cololejeuneα uαmαnαkα%α Kamimur・a. Oil-bodies hyaline， 2-5 pe1' 巴011 ，
spho1'ica1， ocoasiona11y ovato to 1'ico-g1'ain-1ike in shape， 1ess than 5 μ 10ng， C011-
taÌl由19 millute and i凶isti110t g1'anu1es within. 1n basa1 e10ngate 巴e11 (oce11 us-
1ike ) oi1-bodies 1a1'ge but 80011 dissoeiatillg into nume1'Ous d1'op1ets. ( F1'om he1'
ba1'ium-spocimon 15 days afte1' co11eotion; on fe1'ns， Mt. Funakoshi， Okayama 00. ; 
S. H. ) 

Oololejeuneα spinosα ( Ho1'ikawa) Pando et lVlis1'a (Pl. I II， Figs. 6-8) .  Oil
bodies hya1ine， 3-9 pe1' oe11 ，  sphe1'ica1 to ovate， 2-4 x 2-2.5 μ， a1most homogenoous 
within; in basa1 oell nea1' ocellus oi 1-bodios becom ig 1a1'go1' and mo1'e 01' 1ess simi-
1 a1' to oi1-bodies in ooellus， anù oÏton with 1'e巴ognizab1c minutc g1'anu1es within. 
In oce11us oi1-bodies copious， grayish， 20-30 pe1' co11 ，  sphel'i巴a1 to ovate， 3.5-4 μ 
10ng， with ino1ucled 10-30 grauu1es . ( F1'om f1'csh materia1 and he1'ba1'旬m司speoi
men 45 days aÏte1' ool1eetion ; on Îorns， ea. 20 m.， Obi， Miyazaki 00. ; Hitoyoshi， 
Kumamoto 00. ; S. H. ) 

Cololeje7仰6α biddlecomiαc (Aust. ) Undor礼 (Pl . 玄I n ， Fig. 8 ; 豆IV， Figs. 
6 一8 ). ( 1 . )  Oe11s t廿也出hi止II
mediatc t仙hi拘ckm凶nngs丸， 巴a. 18 一21  μ i加11 10叩af-midd1o. No 0】c児刈(lぱ1戎引11i. O i1-bodics ca. 7-12， 
occasiona11y 12-15 pe1' oe11，  most1y Sl山8phe1'・ioa1 und 2.2-2.5 μ， some b1'oad1y 
e11ipsoidal and 2.2-5 μ， ÎOl'med of 】lUmCl'OUS， SOU1'・ce1y pCl'巴eptib1e， minute， sca1'
cc1y p1'otubCl'a11t spheru1cs， thus faintl y papi110sc il1 appeurallce ul1de1' thc hig
hcst powe1's (usually appea1'i碍 noa1'匂 smooth alld a1most homogencol吋 but not 

25) Excccdingly similar to C. ?n白ωtissÎ?lta. As i� cviclcn七 from t.hc clcscriptions of t.hc oil
bodics of tho lattcr， that spccics has �('gm('ntcd， r・clativcly 1乱I目gc oil-1Jodics， 0巴curring
fcw pcr ccl l .  If tho oil-bodics of C. 1nyria況訪日， as figurccl Ilncl clcscri1Jcd by Arncll 
(1953)， arc thoso of liying plants， もho two spccics (trC quitc diffcr・C11七_ 1王owcvcr， i七 is
vory pro bablo 七hu七 七ho m乱tori乱1 frorn whioh thc figurc wus druwn w乱s dcrivcd from 
pl乱llts in whi巴h thc oil-bodic$ had s七乱rtcd to disill七日gruto.
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segmented. Ch10r・op1asts subcqua1 to oi1-bodics in sizc. (8 18325， 'l'ul'kcy Run 
State Pal'k， Ind. ; R.  ll'1. 8. ) 

(2. ) Cclls of 1eaf-midcl1c 1 6.-18 x 22-23 /l， cxtr・cmel y thi n-wallüd， with ω 
illtc1'mccliatc thickcnings， with 0111y minutc t1'igoncs. Oil-bo(lics of mcdian col ls 
4-8 (most1y 5-6 )， most1y ellipsoidal 01' ovoid to fusifo1'm， ea. 2 x 6 Il to 2.5 x 5 
μ， 01' 3 X 4.5 11" oceasional OllCS sphcr・ical and 2-3 11， appea1'ing ncu1'ly homogc
ncous (thc inc1uc1cd globules minl山， lloa1' limit of visibility ulldcr oil，  1yiu 
appa但1'01凶l均Y ill a mat1'ix of llcar旬 以wa1 rcfracti vc iudcx )， ut bcst vcげ obscu1'c1 y
papillosc in appcal'allcc. Chl o1'op1asts 4--4.5 μ， m01'C 01' 10sB cqual ill sizc to the 
oi1-boclics. ( ITemlock Bluíl'， Wake Co.， N. C . ;  R.  M. S. ) 

(σ3.幻.) Ccll日ls t廿也出hi止1I
Ea加ch c印e札ell日1 wi比th ( 5 )  7一12 ( 1 5一1 7 ) 0凶ilト-1七bod必i巴s， t廿hω附cs問e m凶inut
g酔C1凶1ωGωO叩us but fo1'med of 0山bs旬巴u1'閃e1防y visible globules， which do 1l0t p1'otrude cxtc1'
国l l y (the oi1-bodies thus cssentiall y  smooth ) ;  oi1-hoclics shoルovoid to sub
sphel'icaI ， alld 2-2.5 x 3 ，ll to 3 x 3.5 Il to cllipsoidal alld sublinca1'， and 1.8-2.2 x 
ι5 μ Chlo1'oplasts cu. 4 μ 10ng， avo1'agillg ahout cquaI in sizc to oiI-bodios. 
(Lalæ Waccamaw， N. C.， S 30021; R. lIi. S. ) 

Cololejeunca cαlcαrea. Evc1'Y ccll with 7-17 glistcning oi I-boùics， pcllu-
cid， sphc1'ieal to ova1 01' 1'od-shaped， 2 μ， with homogencous C01巾nts. ( Fide 
班üller， 1939;  bascd on Eu1'opean mate1'ial ) 戸)

Col1lejeuneα contractilobα Evs. (P1. XIV， Figs. 3-5 ) .  ( 1 . )  Mcdian cells 
thin-wallccl， with evidcnt but concavc-sided t1'igones; ea巴h cell with externa1 
(antical ) facc a1'med with a salient conical e1evation; median cells ca. 1ι15 x 
1 6-18 μ;  intc1'mediatc thiekcnings absent; walls co1ol'lcss. Occlli  abscnt. Oil
hodics 1'athc1' small ，  mostly 3-4 per cøll， val'ying f1'om sphcl'iea1 and 2-3 μ to 
ellipsoic1al and 2.8-3 x 5-5. 5  ，ll. Eaeh oi1-body fOl'mecl of numc1'ous ve1'y smal I ，  
l'athcl' difficultly cvidollt， not distinct1y p1'ot山C1'加lt spheru1cs (thus not scg
mentcd )， appca1'ing at best faÎI叫y papillosc bcca凶e of thc slight 01' vcstigia1 
prot1'usion of thc individua1 oi1-g1obu1cs. Chlo1'op1asts cu. 3-3.5 μ 10時・ (.Juni
'pe1' 8pl'ings， Fla.， Dcc. 22， 1 9 5 1 ;  R. M. S. ) 

( 2 . ) 班ec1ian c巴lls 1 5-16 μ wide x 20-23 μ 10ng， thil1-wallec1， w ith obvious， 
but nou-bu1ging， t1'igoncs. 0巴clli absellt. OiI-boc1ics typical ly 3-5 por 巴clI ，
va1'ying fl'om s11o1't-ovoid and 2-2.5 x 3-4 μ to elIipsoida1 01' fusi fol'm and 2 x 5-
9 μ， oeeasiollall y  E7bglenα-like ill shapc. Eu加c11 0ωi lト-boc1y fo仇1'me飢ωd of numc白1'0U日，
vel'y f企1.no ( lcss t討l瓜印n 0.5 μ ) ， di 任筒lCI飢u1 tly po1'eep付凶ti l>Ie gloh孔川刈u叫11cs民， appca1'討ing nca 
smo∞O も也h 組d nea町1'1均y 11加I凶omogclleous undcl' oi1-imme1'sion. Ch101'op1asts obvious1y 
smal1el' than oi1-bodies. ( High1anùs Harnmoek， F1a.， 8 26004b; R. M. S. ) 

( 3. ) 阻ec1i組 cells 15 x 19-21 μ， thin-walleù， with small t1'igoncs. Oi1-bo【lies
3-7 per ccll， oc巴asionully ollly 2 pel' ce1l， most1y fusifo1'm 01' llal'row1y ellipsoic1a1 
to sublinear， 1.8 x 4 μ to 1 . 8-2 x 6 μ. Euch oil-body coa1'soly segmentod， formeù 

26) 工t sccms prohab1c to us t hat in 七his spccics， which is \'cry c105巴1y rc1atcd to O. birJdlcco
miae and is to bc regarclcd as 乱 sibling SIH!eics morc careful study wou1d rcvca1 that thc 
oil-bodics arc not homogcncous， but arc formcd of minutc 'spher叫cs. ムt any ratc， 
色hc smaller oil-body size suggesお もh叫 thc diffcrcntiation of thc two spccics has pro
ceeded to もhe spe巴ifie 1cvel. CJi，. M. S. ) 
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。ithel' of a 1'ow of ( 2-3) ι7 scgments， 01' pal'tia1ly fo1'mcd of 2 1'0WS of segments. 
Chlo1'oplasts 2.5-3 !l， . smalle1' thall oil-bodies usually. (Vall Clcavc， Miss. ， S 
19230; R. M. S. ) 

P1'cviously uulmown llo1'th of Florida. 'rhc Mississippi plauts quito typical ， 
oxccpt :for the coarsc1y sogmcntcd oil-bodies. 

Colo{.eje1tneα cliαphα11，α Eヤs. (Pl. 玄V， Figs. 1-2) .  ( 1. ) 珂cclian cclls 01011-
gatc-hexagolla1 ，  ca. 1 6-17 μ wiclc x 25-30 !l long， VOl'y thin-wallcd， with minutc 
tl'igOllCS (oÎtün absc叫)， ancl nO Îl巾l'111ccliatc t.hickcnings ; walls colo1'lcss. Oil
bodios broadly to lla1'1'owly ol1ipsoidal to fusifo1'm， thc la1'gcl' 2.8 x 3.6 μ to 2.5 x 
6 !l， to a maximum of 2.8 x 7 f.l， composod of III組y slllall ， rathc1' inconspicuous， 
littlc p1'ot1'uding lllim山 SpllOl'ules ( thus not segmcntcd) ， occu1'ring usually 4-9 
pe1' cel1 .  80111e cells with sho1't-ellipsoidal to subspher旬a1 oil-bodies， 3 μ to 2.8 
x 3.6 μ in size. Chlo1'oplasts ca. 3 ，ll， averaging somewhat smaller thall oil-bodies 
ill sizc. (8 22692， Mathcsson Hammock， Daclc 00.， Fla. ; R. M. S. ) 

(2 . )  Mcù.iall cells 11101'e 01' less elollgatc polygoual， 15-19 μ wido x 24-26 μ 
101lg， vc1'y thin・wallecl， with vestigial t1'igollcs. Oil-boc1ic日 b1'oac1ly to llu1'1'01vly 
ollipsoiclal to :fusi:fol'm， :from 2 x 2.3 μ to 2-3 x 6 μ， compos巴cl o:f minutc， scar・cely
protubcra叫， barely perccptiblo (unde1' oil-immersioll )  sphc1'ules， appea1'i時 llear司
Iy homogcncous alld sl ight1y glistm巾弘 most1y ι6 (8-9 ) po1' co11， short- to 
e1ollgatc-ovate to :fusifol'm. ( 8  26011， High1allds Ham山)ck， Fla. ， R. M. S. ) 

Caloleje1t11，eα subd句phana Jovct-Ast. Oolls 14-16 x 15-20 !l， with modc1'
ate 七o somcwhat bulging trigollcs (and occasional， wcakly d白cfi白fin児cd， i加llte町1'1立mc吋di誌at初G 
thicke山
巴oni記巴a叫a11y elcvatcd. Oil-bodics 4-8 pe1' 巴cll ( 10-14 in somc c10ngatc median ce11s)， 
composcd of minutc， 1l0t protubc1'ant globn1es， appoariug :faintly papillosc， most
ly ovoicl to :fusifo1'm ( ca. 2 x 4-7 .u )， but in some cells spho1'ical (ca. 2-3 μ). ( 8  
31407a; Clay Co.， Flo1'icla; R. M .  S. ) 

These plants arc idcntica1 in a11 rospcc七日 with C. s1tbdiapha11，α Jovct-Ast 
(klωwn only :f1'om the もypc， f1'0111 thc Frc凶h A凶illes). 1n anO世間 cOlmcction
the senio1' author will attempt to show that this “spccics" p1'obaby 1'eprescnts 
ollly the xo1'omo1'phic cxt1'omc of C. diαphαnα Evs. 

Cololej(31tneα S1tbcristαtα Evs. (Pl . XIV， Figs. 9-10 ; 玄V， li'igs. 3-4). ( 1 . )  
Cells  thin-wa11ccl， pellucid， thc walls with clistinct， but concavc-siclecl trigoncs， 
and with vc1'y occasional to 1'I11'c intcrmccliatc thickcnings， ca. 17-19 μ， nearly 
isodiamctr恒. Oil-bodies mostly 3 -7 po1' co11， of thc “grape-cluster" type， and 
moc1er叫c in sizc， vcry val'iab1e :fl'om one cell 加 the next， cvcn within the same 
leaf. 1n SOme cells :formcd o:f 3-8 minute globules ( less than 0.5 μ in di阻cter)
aud then only 1.5-2 μ in sizc， at most to 3 μ long; in other ( especially 七ho large1') 
cells :from 2 x 4 !l to a maximum o:f ca. 1.8-2 x 6.5 μ， :formecl ( in su1':face-vicw) 
of 8-16 globulcs; in othcr・ cells with ncarly sphc1'ical oil-boc1ies， of la1'ger glob
ulcs to 1 μ in diamø七e1'， thc oil-bodics 1 .8-2.2 μ， o:f 3-6 sphcrules; oil-bodics 
highly 1'efracもive， pellueic1， colorlcss， the individual sphc1'ules st1'ongly protubcr
加t. Ohloroplasts ave1'aging nearly 01' quite as large as oil-bodies， mostly 2 μ 111 
diametc1'. 0巴c11i absent. ( F1'om mater恒l 也..y 4 days; 8 22010， p. p.， Long Key 
pinelaud， Florida， on leaves o:f Coccolobis laurifolia ; R. M. S.) 
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(2 .)  Colls slightly thiok-walled， with small t1'igo即日 anù nO inte1'modiato 
thickenings， 15-1 8 μ wido x 1 8-23 μ long， 1 ittlo elollgato. Oil-boùies 3-6 pe1' 
co1 1 ，  1'o1'mod 01' 2-8 vo1'y coarso globu1os (each 1 .5-2.5 .u in diamotor)， fl'om 4 μ  
and nearly sphorical (and 01' 2 globules ) to 3 x 7.5 01・ 4.5 x 9 μ， and of 6-8 glob
ules. (Long Koy pinolancl， 8 22032; R. JIr[. S. ) 

(3. ) Oil-bodios 3-7 1，e1' ce1 1 ，  1'ormed 01' V01:y la唱。 p1'ot凶o1'allt globu 10s (thns 
appea1'i時 間gme叫ocl) ， 1'1'om 3.5 μ (  thcn 01' 2 sogmcnts) to 3 x 6 μ (01' 3 scgmcr山)，
to 2 x 12 μ (01' 10-12 sogmonts) .  1n somo colls consistcntly la1'ger・ ancl up to 
3 x 15 μ (thOll l inoa1'， 01' a 1'ow 01' 10 globulcs 01' sogmo叫s)， 01' 01' 1'ewel' glob叫cs
(then as littlo as 2.3 x 6 μ) .  (From 8 22590， Par・adiso Koy， bark 01' Gumbo1im
bo; R. M. S. ) 

The oil-boclies 01' this spocios al'O ext1'emcly polymorphic， 組d thus oannot 
1'cadi1y bo used 1'01' its diagnosis， un1ess a serios 01' p1ants a1'e oxamined. Prc1imi
na1'y wOl'k indicatcs that val'iation 1'rom epiphyllous to cOl'tioolous typcs exists. 
Tho sizc， as is illdicatcd， is oxtl'cmcly var匂b10; thcl'c1'o1'e the only t1'u1y diag
nostic 1'eatul'os 1io in tho nm由。l' (3-7， 00巴asio凶11y ] 0)  and in the constm叫y scg
mentecl natur・o. Exoopt 1'01' tho epiphyllous matcl'ial (8 22010)，  all pl如ts ox
amined showod 巴oa1'sely segmented oil開.bodies， with thc segments 01' globu1es 1'rom 
1.5-3 μ， oooasionally g1'cato1'， in diamete1'. 

Apl問先olejeuneα sicαefoliα ( Gottsche) Evans (Pl. XV， Fig. 11).  Median 
oolls l'ectangu1a1'， st1'ongly elongate， thei1' 巴玄te1'nal facos conically protubo1'ant 
(the su1'fa巴e 01' the OOne often thick-wa11ed)，  ca. 12-14 μ wide x 40-46 μ 10時 i
ma1'gina1 ce1 1s  01' about the same width， only ca. one-half as long as median cells; 
ce11-wa11s thin， with t1'igones absent 01' vostigial; nO c10a1' i nte1'mediate thicken
i時s. Oil-bodies 01' the elongate m巴dian cells 10 -15 (18)  pe1' ce11 ，  usually 
sphe1'ical and 2 -3.2 μ， a ve1'y 1'ew cells with some ovoid 01' ellipsoidal， to 3 x 5 
μ; oil-bodios fo1'moù 01' a limited numbe1' 01' ill-defincd， 1'aintly disce1'niblc glob
ules ( loss than 0.8 μ)，  which sca1'cely p1'otrude th1'ough the exto1'nal memb1'ane 
- thus appearing supe1'1'icia1 1y  homogeneous. Chloroplasts avcraging subcqual 
to oil-bodios， 2 -2.6 μ in diameter. (On 1eaves 01' Hym.enophyllu?n， E1 Yu叫uc，
Pue1'to Ri巴0 ; R. M. S.) 

Aphanolejeunea evαnsii 8chustc1' (The B1'yo1ogist， 1954). (P1.  XV， Fig. 5 ). 
Cells cxtremoly lcptodcrmous， without disC1'cte trigones 01' ally t1'uce 01' inte1'司
mediate thickonings， the walls 巴0101'10ss ; meùiall co11s elongate， ca. 14-16 x 25 
35 μ; ωl1s nea1' ma1'gins irrcgularly quadratc-polygona1 ， 16-18 x 18-20 μ. 日ocli
an olongato cells with 5 -12 oi 1-boclios por co1 1 ，  nca1' and in  mal'gins 4-6(10) 
pe1' col1 .  Oi 1-bodies min凶e， most1y sphe1'ical (ancl ca. 1 .6 -2 μ) to sho1't-ovoid 
(and 1.7 x 3 μ)， a 1'ew to e11 ipsoidal and 2 x 4.5 ，ll 七0 1.8 x 5 μ， appoaring ncarly 
smooth， but unde1' high powe1' oomposed 01' a discr悦o numbc1' 01' app1'oximatcly 
equal， small spho1'ules ( at 01' noa1' tho limit 01' visibility 叫 950 x )， which c10 
not distinctly p1'otrudc th1'ough tho common mombl'ane; tho oi l-body tho1'e1'o1'e 
appoa1's to be vi1'tually smooth. Chlorop1asts re1atively sma11 ，  but as 1a1'ge 01' 
la1'gcl' than oil-bodies. (Long Koy pineland， Fla. ;  8 22029a; R. M. S.) 

Ap初旬olejeuneα ephemeroides 8chusto1' (M8) .  (1 . )  Ce11s pelluoid， extremか
l y  leptocle1'mous， devoid 01' t1'igones， 10-15 x 15-20 μ mcdia1 1y. Oil-bodies vir-
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七1叫ly homogeneous in appearance (under oil-immersion evidently Îormed oÎ 
e玄巴eedingly Îine globules， 1ess than 0.5-0.7 μ in diameter， which do not pro
trude through the extreme1y de1i匂巴a叫te bOUll 凶1
ma凱r培�g凶ina叫l 巴閃e11， ( 壬) 6 一-12 pe町r m巴d心ian 巴e11s， spheric巴a叫1 and 2-2.5 μ t旬o (more often) 
ovoid to ÎusiÎorm and 1.5 x 2一2.5 to 2 x 4 μ Oh1orop1asts subequa1 in size to 
oi 1-bodies， ca. 3 x 2.5 μ. ( 8  31405， Olay 00・， Fla. ;  R. iI1. S.) 

(2 . )  Oells a11 conically armed On mature 10bes， 10 -14 x 14-17 μ media11y; 
each ce11 with 2 -4 oi1-bodies per ce11， the oi1-bodies glistening and smooth (vi1'tu
a11y homogencous)， 1.5 -2 x 2-3 μ and ovoid， SOme ÎusiÎo1'm to sub1inear and 
1.2-1.5 x ι5 μ. ( 8  31407， Olay 00.， F1a. ; R. M. S. ) 

This new spccies is bcing dcscribccl in anothe1' connection・ It is c1ose1y 
1'elated to A .  g1'αcilis Jovet-Ast and .A. りe1TUcosα Jovet-Ast， Îrom the Fren巴h
Antilles. 

Leptocoleα goebelii (G.) Evs. Oi1-bodies hya1ine， 5-10 pel' margina1 巴e11，
ovatc 01' most1y sphe1'ical， 8-14 per micld1e ce11， ovatc 01' mostly ob1ong-Îusifo1'm， 
12-22 pcr basa1 巴e11， ob1ong-fusiÎol'l.U; 3-8 x 3 μ in sizc， containillg seve1'a1 to 15 
minute alld indistinct g1'anu1cs within (01' a1most u町ccognizab1c in sma11， 
sphe1'ica1 oi1-bodics. ). (F1'om Î1'esh mate1'ia1 a凶 he1'ba1'ium句ecimens 70 clays 
afte1' collection; On 1eavcs， 巴a. 500 m. a1t.， Nakago， Miyazaki 00. ; on barks， 600 
m.， Hitoyoshi ， Kumamoto 00.; S. H. ) 

Leptocoleα dolichostylα Hel'z. Oi1-bodics hya1ine， 10-15 pe1' 巴e11， sphe1'i巴a1
to ob1eng to ob1ong-ÎusiÎo1'm， 3-8 x 3 μ， with inc1ucled 10-15 g1'anu1es， but in 
small， sphel'ical oi1-boclies， gl'al1u1cs inclistinct 01' not l'ccognizab1e. (Froin Î1'esh 
matel'i al ; on fCl'ns， 巴a. 20 m.， Obi， Miyazaki 00. ; f::J. H. ) 

Leptocoleα horikαωα.na Hatt. Oi 1-boclicfl mostly clissociatecl to mil1ute 
drop1cts， but seemillg1y samc as thosc of L. doUchostyla Herz.， the prcccding 
species. (F1'om hc1'ba1'ium-specimcn ca. 150 days aftcl' collcction; On 1'0巴ks， Mt. 
Kaimon， Kagoshima 00. ; S. H. ) 

Leptocoleα jαponicα Schffn. Oi1-boclies hya1inc， 10-20 01' 0巴casionally 30 
pe1' cell ，.sphc1'i巴a1 to ob1ollg-ovatc， ι7 x 3.5-4.5 μ， with in巴1uded 15-20 g1'anules. 
( F1'om hcrba1'ium-specimens 30 and 35 days aftc1' collection; on 1imestone， ca. 100 
m .  a1t.， Koonose， Kumamoto 00. ; On ba1'ks， ca. 600 m.， Hitoyoshi ; S. H.) 

Leptocolea longilobulα Ho1'ikawa ( Vc1'y c10scly l'elatcd to the p問cedi時 L
jαponicα). Oil-bodies 10-20 pe1' co11， samc us thosc of L. japonicα. (From hc1'
bal'ium-spccimcll 25  days after collcction; On ba1'ks， cu. 200 m.， Koonosc， Kuma
moto 00. ; S. H. ) 

Leptocoleα 11仰αjim.ensis Horikawa va1'. microdontα Hatt. (This species 
c1ose1y 1'e1atcd to L. to叫印ensis 8t. ) (Pl.  III， Figs. 10 -12). Oi1-bodies hyaline， 
6-14， most1y ca. 10， per median ce11 ，  ovate to ob1ong， 1'are1y 1'otunclate， 10-25 
(mostly 悶. 15) pe1' basa1 e10ngate ce11， ob1ong to ob1ong-fusiÎo1'm， ι6 per mar
gina1 cell aclj acont もo 1imb (composccl oÎ 1'ectangu1al'， hyalinc alld vacuous cells)，  
smallc1'， sphc1'i巴a1 to ovate， often clisso1ving into cl1'oplets; mostly 6-10 x 3.5-4 
μ (with in巴1uclccl -t- 20 granu1es)， 01' ca. 4 μ in cliamcte1'， in sphcrical oil-boclies 
(with incluclccl 3-4 inclistincも granules ). (From fresh material ; on lcaves， ca. 
500 m.， Nakago， Miyazaki 00. ; do. ca. 300 m・， Sakatani ; S. H.) 
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Leptocoleα nαka，ii Horikawa (ム11ied to L. lanciloba St. ). Oil-bodies hya-
line， copiously present， 6-20 pe1' 巴e11 ， 01' 20-30 pe1' basal elongated 巴e11 ， sphe1'i
cal 01' ovate 01' oblong-fusifo1'm， 01' 6-8 pe1' oute1' ce11 adja巴el1t to limb ; 4-12 x 
ι5 μ in size， 巴ompound， with 5-20 g1'anules (ca. 1 .5 μ in diam.).  (F1'om he1'
ba1'ium-specimen 60 days afte1' co11ectiol1; on ba1'ks， 巴a. 10 m. alt.， Is1. Bi1'o， Ka
goshima 00・ ; S. H.)

LeptQcoleα αoshimensis Ho1'ikawa (Pl.  II1， Fig. 9) .  Oil-bodies mostly 5-
10 ( 3-17) pe1' 巴e11， hyalil1e， spherical 01' mostly ovate-oblong ( 土 of grain-like 
shape)， ι10 x 4 μ ， with 10-20 g1'anules (each 1 μ 01' less in diam. ). (F1'om he1'
ba1'ium-spe巴imen 5 days afte1' co11ection; on limestone ancl barks， ca. 50 m.， nea1' 
sea-sho1'e， 1nasa， Kochi 00. ;  S. H.) 

LeptocQleα ciliαtilobula Ho1'ikawa (P1 .  1II， Figs. 13-14). Oil-bodies 20-30 
pe1' middle ce11 ，  to ca. 50 pe1' basal ce11 ，  but almost disappea1'il1g in ma1'ginal 
cel1s， hyaline， mostly ovate， 2.5-3.5 x 1.8 μ， 01' in ma1'ginal 巴e11s often 1'otundate， 
1.3-2 μ in diamete1' ; granules inclistinct ( less than ca. 10). (Fl'om f1'esh ma
te1'ial ; on leaves， ca. 30 m. alt.， Obi， 班iyazaki 00. ; S. H.) 

Leptocoleα scαbrifolia (Goもtsche) Evs. Oel1s with (5)  6-7 ( 8 )  oil-bodies， 
7-9 ，u long， fo1'mecl of 6-8 sphe1'ical globules (tlms distinctly segmented) .  (West 
1nclies; fide Jovet-Ast) .  

Leptocolea cαrdiocαrpα (l\1ont. ) Evs. (Pl. 玄V， Figs. 6-10). ( 1. )  Oe11s 
1'athe1' t1'ans1ucent， with co101'1ess， thin wa11s 1 acking clisc1'ete il1te1'mecliate thick
eni時s (but often with po1'tions of thc wal1s slight1y uneve叫y thicke1'-wa1 1ed)， 
ancl with small ( concave) t1'igoncs. Oil-bodies quite variablc. Mostly 12-18 
oi l-bodics pel' cc1 1， anù thcsc oftcn sphcrical to shol't-ovoid， 2-3 μ to 2.5-3 x 4 μ， 
fOl'meù mostly 0.[ many ぉmall ， moclc1'atcly pl'otul肌 al1t oil-globules ( i l1 a fcw 
cascs thc sma11cst homogcncous， 01' formcù of only 2-5 globulcs， and then dis
tinctly scgmel1tcd in appea1'ance) ;  thc lal'gest oil-bodics (which al'C much in thc 
mino1'ity)， of many smal1e1' globules， cach somcwl川 protubcl'a凶， up to 2 x  G，  

1'al'ely 2.2 x 7 μ. (8  22010a， Long Kcy， Eve1'glaclcs， Fla. ; R. M. S. ) 
(2 .)  1n matc1'ial f1'om nea1' Oceal1 Sp1'il1gs， Mississippi (on ba1'k of (J'Ue? C1LS 

virg仰向%α)， cc11s mo1'e unifo1'm， 15-17 μ wicle x 18-23 μ 10ng; a 1 1  oil-boclics 
fo1'med of nearly similar， small， moclc1'atcly protubel'ant globules， th巴 oil-bodies
thus of the “grapc-clustcl'' ' typc， nOne homogeneous; in somc ccl1s 6-8 oil-bodies， 
thcn 2-2.5 x 3-4.5 μ; in othc1' cel ls  0111y 3-G oil-bodies， a11 01' some of which then 
2.8 x (j to 3 x 7 μ， clliptical to bacilliform. Ohloroplasts modc1'atcly nume1'ous， 
not making t.he ce1 1s  notably opaque， mostly 3-3. 5 μ. (R. M. S.) 

( 3. )  lVIcc1ian cc11s ca. 20 x 24 μ， thin-wa11ed with minutc tl'igones. Oil-bodics 
ca. 7 pe1' cc11 ，  na1'rowly fusifo1'm to sublinear， ca. 1 .8 x 6 to 2 x 7 μ， fo1'mcd of 
2-3 rows of globules 0.8-0.9 μ in diamete1' 01' less; individual globules 1'clatively 
coa:rsc ( 巴omparcd to oi l-body sizc)， strongly proもrucling， thc oil-bocly thus 01 
thc scgmentcd type). (8 22680， Lovelancl Hammock， Fla.; R. M. S. ) 

( 4. ) Mcclian cell円 16-17 x 19-22 μ， thin-wallcd but with distinct， 巴Oncavc
sidcd tl'igoncs and occasional intermcdiate thickellings. Oil-bodies mo円七ly 3--5 
pcr cc1 1， linear・ to nal'l'owly  fusiform， formcd 0.[ 1-2 rows of COUl通se， p1'O七l'uding
globulcs 0.8-1.5 μ in diameteJ'， thu日 目egmenteù; oi l-bodics ca. 1 .5 x G μ to 1.8 x 
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8 μ. Ohlo1'oplasts sca1'cely 01' not g1'eate1' in  a1'ea than oil-bodies， ca. 3-3.5 μ ln 
longe1' diamete1'. (S 22590， Flo1'ida; R. M. S.) 

(5 . ) 日edian cells ca. 16-20 x 26-30μ， thin-wa11ed with small t1'igones but 
Ï1'equent inte1'mec1iate thickenings (the longitudina1 waIls sometimes somewha七
wavy). Oil-bodies ve1'y va1'iab1e; up to 12-15 pe1' cell， distin巴t1y segmented， 
the globules usually 1ess than 0.6 μ. Smalle1' oi1-bodies ca. 2-3 μ and sphe1'ica1， 
la1'ge1' to 2 x 6-7 ，U and ellipsoida1. Some 巴ells with sevel'a1， sphe1'ica1， 2-5 seg
mentecl oil-bodies and seve1'a1 e11ipsoida1， e1ongate， many-segmented oil-bodies 
within thc samc oel1. Oh101'op1asts 巴a. 3-3.5 μ. (Pa1'aclise Key， F1a.; R. M. S. ) 

( 6. )  Oells wi th oil-bodies as in L. SGαb1 ifoliα (Ma1'tinique; Ïide Jovet-Ast). 
The strong tendency fo1' the fOl'mation of segmcnted oi1-bodies composed of 

a ve1'y la1'ge numbe1' oÏ small ，  usua11y less than 0.8 μ， oi1-globules， often ap
pa1'ent1y ove1' 40-50 oÏ 也ese globules visib1c in surÏa巴巴 view， will sepa1'ate Lep
tOGoleα Ga1'dioGαrpα fl'om a11 of the nea1'巴tic and neotl'opi巴a1 species oÏ Cololeje・
仰Mα known to the w1'itel'. 1n the mate1'ia1 Ï1'om 1caves of COGGolobis ( S  22010a) 
the antica1 mal'gin of some (but nove1' all )  1caves is provided with a hya1ine 
bo1'del' of cloacl， cmpty， tl'anspa1'ent co11s， 1， 0巴casionally 2 cells wide; this bOl'cle1' 
(un1ike tho 日omewhat simila1' West 1nclian L. pl仰ifolia Evs.)  is neve1' continu・
ous but ends befol'e the 1eaf-apex. 1n this co11cc七ion ( c1ca向T autoccious)， the 
clista1 finge1'-1ike hya1ine cells of the apices of tho do1'sal lobe 位e a1so ex巴巴eding
ly well-developed. 1色 wou1d app巴a1' that the dcvc10pment of a la1'ge g1'oup of 
deud distal cclls ( and 也c mo1'e l'町e clevc10pment oÏ u bo1'do1' of dead hya1ine ce11s 
of も11e antical mal'gin) is 巴01're1atecl lal'gely with opiphyllous 0巴cu1'叩ncc， while 
in co1'ticolous mate1'ial (a日 Ïl'om Oceun Bpl'ings， Mil:ls.)，  thc an七ical bOl'de1' is quitc 
1ucking， whi1c tho clistal g1'oup oÏ fingc1'-1ike hyalinc cclls is quitc 1'm'・c， absent 
On most ]cavcs， oftün l'oclucecl to 1-2 col ls ，  only occasioua11y with 3-4 such 巴c11s
di ffe1'cntia tcc1. 

'l'aeniole j e包旬。α oshi?九ensis ( Ho1'ikawa) Ha七七. (P1. 1II， Figs. 15-19).  1n 
miclcl10 of lcaf， oil-bodics 2-3 pe1' cell， hyn:1inc， na1'l'ow]y oblong-fusifo1'm， ca. 6 x 
2.5 μ (1'位。1y 9 μ long)， fo1'mecl of 10-15 gl'anu1es ( 1μ in diam.)， 01' 0巴巴asiona11y
seve1'al gl'uuules aggl'cg抗ecl to fOl'm an a1most sphc1'ica1 boc1y ( 2-3.8 x 2-3 μ in 
size). '1'owa1'ds the basa1 cc11， acljacenも to occ11us， oil-boclics 1al'gel'， often 3 01' 
mOl'e， ob1ongトfusifo1'm 11  x 3 μ 01' mo1'c in sizc， fo1'mcd of 20-25 g1'組u1es. '1'0-
war・ds thc mu1'gina1 ccll adjaccnt to 1imb， oi1-boclios sma11ol'， cl1'oplct-1ikc 01' disap
pca1'ing. In 0巴巴llu日， oi1-bodies 土g1'ayish， ca. 10 01' oftcn 20-30 pe1' ce11， 8-10 x 
4-5 μ， segmontecl (of “grape-c1uster" type) ，  formed of ca. 10 la1'ge granules ( 巴a.
2 μ in diam. ) ;  01' of ::!:: sma11el' but numel'OUS g1'anu1es ; 01' often rotundate in 
out1ine， ca. 5 μ in diamcte1'， fOl'm巴d of sevc1'u1 g1'anu1cs ; SOon dissociating und 
disappeal'i時・ ( F1'om fresh materia1 ; on 1cavos， 巴a. 300 m.， Sakatani， Miyazaki 
00. ; S. H. ) 

Tαenioleje�b1wα pse1bdofloGGosω (Ho1'ikuwa)  Hatt. (Pl. 1II， Figs. 23-24). 
In occ11us， oil-bodios 10-15， 土 gl'ayish， ovato (grain-1iko in shape) ，  ca. 7 x 4 μ  
01' l'otmldatc， 4-5 μ in diamctcr; compound， 土 日ogmcntccl ， globu1cs small and 
nume1'ou日 1u mccliun， ol'clinary co11，  oi 1-bodics fcw， minuto， hyalinc; towa1'cls 
thc ccll adja巴cnも to ocellus oil-bodic日 mol'c 01' 1cs日 similal' to those of occllus; on 
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the othe1' hand， towa1'ds the ma1'gina1 巴ells， oil司bodies be巴oming minute， d1'oplet
like 01' a1most disappea1'ing. This species has two distinct oc巴11i in a row at 
the base o:f the 1ea:f， although nothing was said about the presence o:f oce11i in the 
description o:f 七he p1'esellt species. (F1'om he1'ba1'ium-specimen 50 days afte1' 
co11ection: on ba1'ks， 750 m. alt.， Mt. Ichifusa， Kumamoto 00. ; S. H. ) 

Tα仰iolejeuneα ooelloides ( Horikawa) H抗t. (Pl. III， Figs. 21-22). Oil
bodies ill oce11us 8-12， e11iptica1， 10-13 x 6 μ， g1'ayisb， compound， granu1es 
numerous and dense， ca. 1μ in diameter. Oil-bodies in median ce11s minute and 
hya1ine. (From speci脱出 50 anc1 80 days after co11ection; on b.a1'ks， ca. 1000 
m. alt.， 斑t. Ohi1'司 Kumamoto 00. ; do.， ca. 600 m.， Hitoyoshi ; S. H.) 

Tαenioleje制Leα pØ1・αff印is (Schiffn.)  Zwick. Oi1-bodies 巴a. 10 per ce11， 
hyaline， minute， c1rop1et-1ike， 1-2 μ in diameter; but towarc1s 0巴ellus mo1'e or 1ess 
1arge1' and similar to those in ocellus. In ocellus oi1-boc1ies ve1'y copious， 10-
15 fi11ing 0巴ellus， g1'ayish， compound， 5-8 x 5 f/， 01' occasional ly sma11er， g1'an
u1es minute anc1 indistinct. (F1'om f1'esh mute1'ia1 ; on bal'ks of 01.ypto?neriα j仰0・
nioα， cu. 30 m. a1ι， Obi， 班iyazaki 00. ; S. II.) 

']_1aenioleje7L1wα αppressα (Evs.) Zwick. (Pl.  III， Fig. 20).  Oce11us almost 
filled with 2-3， ra1'e1y 5， grayish oil-bodies ; oi1-bodies la1'ge， 20-30 x 1 2-15 μ， 
01' often aggregatec1 into one 1a1'ge mass ca. 30-40 x 20 μ， compound， globules 
nume1'ous and dense， ca. 1 μ in diamete1'. In o1'dinu1'Y ce11， oil-bodies 1-10 (01' 
1'al'e1y invisib1e) p位 ce11， hya1ine， most1y spher匂a1 to ovate， minute， 2-4 x 2-3 
μ; towa1'ds the basa1 ce11s adjacent to oce11us， oil-bodies becoming 1a1'ge1' and 
1'ecognizab1e， with minute granu1es within. ( lPl'om fl'esh mate1'ial and speci
mens 15 and 45 days respoctively a:fto1' 巴ol1ection; on ba1'ks， 巴a. 400 m. a1t.， 8u
katani， Miy抑止i 00. ; ca. 700 m.， Hitoyoshi， Kumamoto 00. ; S. H. )  

'l'aeniolejMι旬。α flooo')sα (L. eも L. ) Zwick. Occ11us almost fillcd with 6-10 
01' 0ぬasionally mOl'e oil-bodies ;  oil-bodies of oce11us g1'ay， ovato to ob1ong ( 土
fusiform)， 1a1'・ge， 15-20 x 7-8 μ， 01' l'a1'e1y  1'otundate; compound， globu1es numcr
ous and 巴oa1'se. In o1'dinary ce11 of 1amina oil-bodies :few， minute， hya1ine， 
nea1'1y  spherica1， ca. 0.5-2 μ in diametel'， but towa1'ds. thc basa1 cells adjacent 
もo oce11us， oil-bodies 1a1'・ge1' ( 6  x 3 μ) anc1 土 simi1ar to those of ocellus. Thc p1'e
sent species has 4 distinct oce11i in a row， each oce11us e1ongate， 40 x 20 μ. ( F1'om 
specimens 60 days aftc1' co11ection; On bases o:f trecs， ca. 200 m. a1t.， Mt. Kasuga， 
Nal'a 00. ;  on 1eaves， 150 m.， Ichibu， Kumamoto 00. ; S. II.) 

'l'aenioleje7tnea 旬。rdoornii Hatt. Oce11us a1most filled with 1a1'ge， com
pound oil-bodies ;  oi1-bodies of oce11us grayish， 10-20 pe1' ce11 ，  ovate to ob1ong， 7-
10 x ι5 μ， 1'al'e1y 1'0tunc1ate， 4-5 μ in diamete1'， globu1es numcl'OUS and densc. 
In median ce11，  oil-bodies hya1ine， ι7 pel' ce11， 1ess than 5.5 x 3 μ in size， ob1ong 
( 土 :fusiform) or occasionally 1'otundate-ovate， containing 10-20 minute globu1es 
( 1 μ 01' lcss in diam . ) ;  towal'ds mal'ginal cclls， oil-bodies becoming scarcc， min
utc， dl'op-like， 巴a. 1 μ in cliamete1'， but in thc othcr direction， oi1-bodics in basal 
ce11s nca1' occ11 us 土 simila1' to thosc of occ11us. ( li"1'om spccimcns 50 day日 aftc1'
co11ection; on bu1'ks， ca. 600 m. a1t.， Mも. 1巴hifusa， Kumumoto 00. ; S. H.) 
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Plutc 1. Spr世ceanth叫s semiγepanà叫s， 1 ( x  550) . Spruceanthus polYllw rphus， 2 ( x  
550)， 3 ( x  1430) . Bwchiolejeunea sa匁d例ceηsis， 4 ( x  550) . Archilejeunea 7ciushiαπαP 
5 (x 1170) . Ptychocoleus nipponicus， 6 ( x  550) . Lopholej四nea formosaηa， 7 ( x 550)， 
8 ( x  1430). Lopholcje1mea nipponica，  9 ( x  950) . Ptychanth叫s stγiat11s vur. peγγotte・
t'ÍÍ， 10， 11 ( x  550) . 'l'uzibeanthus p01"elloiàes， 12 ( x  550)， 13 ( x 950). illastigolej側叫ea
li叫lci旬。叫s!s vur. ?旧日yeba1"ae， 14-15 ( x  550). 乙eucoleje1mea xanthocarpa， 16 ( x  550) . 
Pycnolejeu叫ea tosana， 17-18 ( x 550) . Pyc叫olejeunea obt叫silobllla， 19-20 ( x  550) . 
ElIosmoleje叫匁ea oS1l7wiensis， 21-23 ( x  550) . Euos叩oZeje叫叫ea onta7censis， 24 ( x  550)， 25 
( x  730) . 
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Plate 11. E世os.moleje匂nea nipponica， 1 ( x 550) . -Var. calcicola， 2-3 ( x 550) . 
E世osmoleje世nea obt世sifolia， 4 C x 550)， 5 ( x  900) . Nipponolejeunea pilifera， 6-7 ( x  1170). 
Nipponolej何nea sub品lpina， 8 ( x  900). Dγepanolejeunea japonicα， 9-10 ( x  550)， 11 (0巴ellus
and its adja巴cnt 巴ell， x 550) . Dγepanolejeunea tenuis， 12 ( x  550) . H arpaleje�lnea 
4乱ter'Tneàia， 13 ( x 550)， 14 ( x 1170) . Leptolejeunea subacuta， 15 ( x 550)， 16 (occllus， x 
550) . Leje叫叫ea bo叫in。叫sis， 17 ( x 550)， 18 ( x 1430) . Lejeunea 申agi叫ata， 19-20 ( x  
550)， 21 ( x  1170). Lejeunea flα@α， 22-23 ( x  51í0) . Leje匂neα Japoηiea， 24 ( x  (50). 
Lejeuneaaq叫品tica， 25 ( x (50)， 26 ( x 1170) . Mもcrolejeunca γot unàistipula Val'・. palliàa， 
27 ( x  550)， 28 ( x  1430)・ llIicrolejeune品 puncl'ifoγ2孔匂， 29 ( x  5(0). 
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Platc III. l'uya?naella 1noz.ischii， 1 ( x  (50)， 2 (el ollg乱tcd lJaRul cel l ， x 550::， 0010-
lejeu叫ea 1ninuta， 3 ( x  550':;. Oololeje官neι γ1lpicola， 4 ( x  730). Oololejcune品 shikoki
ana， 5 ( x  1430:;. Cololejeunea spi叫osa， ß ( x  550�， 7 ( x  1170':;， 8 (oil-hodics frolll occllus， 
x 1170':;_ Leptocolca aosh仰tensis， 9 ( x  5(0)・ Lcptocolc日 間 iyaji1llensis \-a1". 7n'icγ0-
dontα， 10-12 (x 550:;. Lcptocolea ciUaWob世1ι， 13 く x 5f.iO�， 14 こ x 1430_;-. Taeniolejc1tnea 
osh'i7nensis， 15 ( x  1170':;， 10 (occllus， x (50)， 17 (oecllus， x 730_;-， 1 8  ( x  1 180':;， 19 (oil -bodics 
from occIlus， x 730). l'aeniolejcun e(L appγessa， 20 (occIlus， x 730':;. Tae冗'ioleje11叫ea
ocelloides， 21 ( x  550コ， 22 (occl lus， x 550:;. Taen'ioleje旬nca PSClldofloeco8a， 23 Ctwo indis
tin巴t 0巴clli and thrcc adjaccnt 巴cIls， x 550':;， 2生 (two oil -1Jodics frOJll oecllus ill fig. 23， x 
1430> Dγcpanoleje叫叫ea foliicola， 25-27 ( x  730':;， 28 ( o ecllus， x 780> 
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Plaω I V .  Brachiolejellηcα baha'骨te叫sis， 1 ( x 551)， 2 ( x  754�. Ptychocolells heteγo 
phyllus， 3 ( x  660). Lopholejeunea ?n叫elleγiana， 4 (jndjddual ojl -hodjcs， x 1285)， 5 ( x  
500)， 6 ( x  701)， 7 ( x  791). Lopholejeunea subfusc品， 8 ( x  633). 
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. Pla七日 V .  C日叫àaleje官ne(! leh'lnanniana， 1 ( x  680)， 2 ( ind ividual oil -bodies， x 1428 )， ;， 
( x  702). Mastigolejeune品 a�lriculata， 4 ( x  1047). Le叫colejeunea clypeata， 5 ( x  725). 

Leucolejeunea xanthocaγpa， 6 ( x  822). Laucoleje叫neα cone7vifolia， 7 ( x  876). 
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Plate VI.  Ne叫γoleje叫nca bγE叫telii， 1 ( x  969) . Ceratoleje1机ea guianensis， 2 ( x  977)， 

2乱 (0巴cllus， x 977)， 2b， 2c (oll.bodics from 2 adjaccnも 巴clls， x 1600)， 3 (mcdian 巴clls， x 
844)， 3乱 (individu乱1 oil-bodics， x 1416)， 3h (basal 巴巴lls， x 579). Ceratolejc叫nea c世bensis，
4 (mcdian cclls， x 866)， 4a (basa! ccl1s， x 413) . 
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Platc V II.  Euosmolejcunea polyantha， 1 ( x  713)， 2 ( x  833). E�lOs7lwleje叫ne品 。1日 1.lsa，

3 (sumc coll巴巴tion us in Fig. 7， x 1120)， 4 ( x  (37)， 5 ( x  (82). E官oS7lwleje�tnea γi，gicìula， 
G ( xcrolllorphic， micr目ophyllous form， x 941)， 7 (sumc collc巴七ion as Fig. 3， x 1120)， 8 ( x 1100 ) .  
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Pla臼 VIII. ReGtoleje�mea beγtcroana， 1 くhasal cclls， x 552)， 2 Crncdian 巴clls， x 839). 
Cheiloléjeunea decidua， 3 (x 843). Rectolcjc也九ea maxoni i ，  4 (xcri巴 phase， x 739)， 5 (shade 

form， x 860). Rectoleje叫nca b円ttoniae， 6 (typic乱1 plants， x 1000)， 7 Cindividual oil

bodics， x 750)， 8 ( x  714)・
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Plato IX. Dγepanolejeune“ hamatifolia (1og. E. W. Jones)， 1 ( x  509)， 2 (oil-bodios， 

x 1454;. Dγepanoleje叫nea biàens (8 19240)， 3 ( x  540)， 4 ( x  682). Dγepanoleje叫nea
biàcns ssp. appalachiana (8 28894)， 5 ( x  507)， 6 (two oil-bodies， x 1050). Lcptolejeunca 
clliptica (8 22010)， 7 (modian cclls， x 666)， 8 (cclls from uppcr half of young lcaf， x 507)， 

8a ( two m乱rgin乱l 巴olls， x 507). Harpalcjcl叫ca 0叩旬， 9 (cclls， with margin of lcaf bclow， 

x 1000)， 10 (巴clls just abovo basc， x 619). 
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Plate X. Leje叫nea tla世ι， 1 ( x  781)， 2 ( x  672). Lejeunea claàogyna (8 22061)， 3 
( x  868). Leje引先ea caγoliniana ( Type)， 4 ( x  520)， 5 C x 516). Leje匂nea patens， 6 ( x  
533)， 7 ( x  686)， 8 ( x  795). Leje官ηea tloγiàana， 9 ( x  600). 
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Plate XI. Lejeunea patens， 1 ( x  500). Leje1叫ea ca似folia， 2 ( x  794)， 3 ( x  603). 
Lejeunea gla叫cescens， 4 ( x  692)， 5 (individu乱I oil -bodies， x 1333). l'axileje叫nea obtus-
αηgulα， 6 (x 815). Crossotolejeuneα beγ悦也àiα叫α， 7 (x 587)， 8 ( x  750). 
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Plate XII. Stylolejeunea spiniloba， 1 ( x  710). Microleje1mea laetevirens， 2 ( x  

823)， 3 ( x lOOO)， 4 ( x 566)， 5 ( x 760). Microlejeunea ruthii ， 6 ( x 466). Microleje

世nea 叫l包cina， 7 (bas乱I 巴日lls wiもh onc 0巴ellus， aも astcrisk the frec dorsal base， x 644)， 8 
Csamc， with 3 oce1l1， at astcrisk thc frcc dorsal hasc， x 625)， 9 (mcdian cclls， x 783). 
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Plate XnI. Diplasiolejeunea r世dolphiana， 1 ( x  653)， 2 ( x  666)， 3 ( x  653)， 4 ( x  666). 

Cololejeuneα 11ûnutissi叩a， 5 (My門ocarpa-type， median 巴ells， x 800)， 6 (same， antical 巴ells

near leaf-middle， x 843:;， 7 (x 703). Cololejeunea biddlecomiae， 8 ( x 671). 
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8 tJé9 

Platc XIV . Cololeje叫nea min叫tiss'i悦a， 1 C7ninut-issima-typc， x 833)， 2 Csamc， x 1027). 
Cololejeunea contγactiloba， 3 Csinglc oiI -hoùy， x 2000)， 3a (mcùia且 ccIls， x 911)， 4 C x 1206)， 
5 C x 833). Cololcje叫況ea b idàlecomiae， 6 C x 799)， 7 ( x  G6G)， 8 ( two oil -boùies fl'om Fig. 

7， x 2000). Cololejeunea subc門stata， 9 C x 770)， 10 C x 770)_ 
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Plate X V .  Cololeje�mea diapha冗a， 1 ( x  800)， 2 ( x  720). Cololeje官nea subcr-istata， 

3 ( x  1000)， 4 ( x  (78). Aphωwlejeω!ea evansii (8 22029乱)， 5 ( x  1000). Leptocolea 
cαrdi.ocαγpa， 6 ( x  884)， 7 C x 9(7)， 8 ( x  1000)， 9 ( x  10(2)， 10 ( x  916コ Ap7w1tolejeunea

sicaefolia ( El Yun(juc， PUCl・to Rico)， 11 ( x  (75). 



GENERAL ASPECT OF VERTICAL DISTRIBUTION 
OF 阻OSSES OF MT. FUJI (JAPAN) 

By NORIWO TAKAKI 

高木典雄 : 富士山静類の垂直分布概観

The volcano of 班.t. Fuji， the highest mountain in Japan， attains the eleva
tion of 3776 m. above the sea level. Its giganti巴 and symmetrical “Konide" 
rising from the Pa巴ific coast is one of the most graceful landscapes in Japan. 
Because of tbe simple ancl gentle slope of the Konicle， it has a regular zonation 
of vegetation. Among many investigations of the vegetation of Mt. Fuji， Dr. 
Hayata's work2l was the earliest ancl representati ve one. They are， however， 
mostly the works concerning with vascular plants， and very few with bryophytes. 
In 1951， the present author3l reported on the moss fl.ora of the summit of this 
mountain， without touching that of the fl.ank. It is interesting how the moss 
宜ora 巴hanges according to the height， especially in relation to the changes of the 
vascular plant vegetation. The author has visited this mou且tain several times. 
The present paper is the result of the observations during the visits. 

'rouring courses for・ research

The dates and the 巴ourses of visiting the mountain are as follows : 
North.聞east flank (Yoshi白guchi) ， August， 1937 . 
North-west fl.ank (Shδjiguchi)， July， 1950. 
South-east fl.ank (Gotembaguchi)， May， 1940， (the lower portion only) . 
Sou七h-west 宜ank (Õmiyaguchi) ，  July， 1950. 

General aspe巴t of vertical zonation of vascular plants 

Distribution of mosses is closely relatecl to that of vascular plants. There
fore， we must， first of all， know the zonation of the latter. The vegetation of 
班.t. Fuji has been divided by Dr. Hayata to the following six regions a巴cording
to the altitude. 

a) Prairie region (Basal region) 
b) Deciduous broad-leaved t回e region 
c) Eve噌reen 巴0凶fer region 
d) Lαrix region 
e) Sal臼-Á.l仰s region 
f) Higher grass region 
Above the region (f) ，  we fincl bl'oadel' bare l'egion which l'eaches up the su-

1) Biologi巴乱1 Institute， FI1巴ulty of CuIture， Nagoy乱 Universlty， Mizuho， N乱goyl1.
2) H乱yl1ta， B . : The vegetl1tion of Mも. Fuji (Jl1pan). Tokyo， 1911 . 
3) ぐE乱k乱ki， N. : Muscinées des h乱uもs sonrmcts rlc 1乱 mtc. Fuji (J乱pon). Journ. Hattori Bot. 

Lah. 6: 1-5 (1951). 



88 Journ. Hattori Bot. Lab. NO. ll 1 9 5 4 

mmit. There， we see no v出巴ular plants， but a few mosses， hepati巴s and lichens. 
The author 巴onsiders it ne巴essary to add one more (g) Bare 1'egion to the six 
1'egions (a) (e) mentioned above. 

The vertical e玄tent of each region has diffe1'ences in each 丑ank of the moun
tain， as is shown in the Figure. On the south-west 丑ank， we can obse1've the 
deciduous broad-leaved forest predominating. Whi 1e， on the north-we叫 畳間k，
an evergreen conifer forest shows its maximum development and comes down 
almost to the foot portion of the mountain. On the north-east fl.ank， it is 巴harac
te1'istic that the deciduous broad-leaved forest is thinly found. On the south
east， we see vast bare slope whi巴h 巴omes down fa1' b巴low， caused by the e1'uption 
in 1709. 

1000 1500 2000 2�00 き000 3!;-00 3'T'16 廿、
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Zona七ion of もho pl乱nt.regions in each flank of Mt. Fuji. 
1. Norもh.east fl乱nk CYoshidaguchi).  II. Nor七h-wcst flank CShôjiguchi). III. South
wcst fl乱nk Cðmiyaguchi).  IV . South-easも flank CG也tombugucJli)・ Buscd on Dr. H乱ya
旬、 “Botanical 斑ap of M七. Fuji . " 

Moss fl.ora of each region 

a) Prairie region 

It erlends broadly around the base of this mountain， except a po1'tion of 
no1'th-west fl.ank. This region remains in the state of g1'assy plain， without 阻y
forest. For this， seve1'al 1'easons are considered: it might be caused by the na
tural 01' artiflcial action. In the 1'egion， red pine woods are， he1'e 四d the1'e， seen， 
whe1'e the moss 丑o1'a is compa1'atively poo1'， especially in  epiphytic ones. Mosses 
found in  this 1'egion are 巴ommon with those of lowland disも1・icts in Japan. They 
al'e as follows: 

F'issidens C7・istαtus， Ji1. jαponicus， Ditr-ichum pαllidum， CM・αtodon purpure
us， Dicrαnellα hetero?nαIIα， Thysαn'Jmi"t7・ùbm richαrdi， úncophorus C7・-ispifolius，
Dicrαnum japonicum， D. nippon間se， D. scopar仰m， Weisiα vi7'idula， Bαrbulα 
unguiculαtα， Gr-irnmiα αpocαrpα， G. pilif67・α， Rhαc'J仰�it7・ium cαηescens， Physco・
rnitriurn eU7'ystornurn， Funariα hyg1'ometr-icα， Pohliα scαb7'idens， Bryurn αrgen-
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. teum， Mniurn mic1'ophyllum， M i1'ichomanes， Rhizogonüωn dozyαmmt， lI1αc1'o
mit1'iu?n inc1wvu?n， Hedωigiα αlbicαns， [I'orsst/'oemiα t1・ichomit?-α， Bα1'b_ellα
αspM'ifolia， Schwetschkeopsis japanicα， He/，pet.ineu1'on tocC'Jαe， Entodon chal・
lenge1・i， Plagiotheoiu?n t1b1・gescens， Pylais切 b1'OtlW1・'i， HYP1m-m plumaefo1'me， 
Isopte1'仰向?n texto1・i， Hylacomi1b?n cαvifoli1b?n， DiphyscÚb?n f叫v.ifoli1b?n， Cathα・
7・inaeα undulαtα， Pogonαt1b?n inflexu?n， P. spinulosu?n， Polyt1'ick1b?n αtten1bα
t1b?n， etc. 

b) Deciduo凶 broud-1euved trec regioll 

As we have seen， this fo1'est attains its most 1uxul'iant growing at the south
e1'n slope of the mountain. This fact 1'esu1ts main1y f1'om its c1imatic condi-

. tion: he1'e it is d1'iel' in the wintel'， and is moist in the summe1'， This condition 
a1so gives the abundant growth of mosses， especially of epiphytic ones， Indeed， 
sp1endid gl'owth of epiphytic mosses is a most cha1'actel'istic in this l'egion， They 
a1'e as follows: 

Anomodon gi1'αldii， Bissetiα lingulatα， Bα1'bellα αSpß1・ifolia， B?'αchy?neni
U1n n01'denski01'dii， Cll，1'ysocladÍ1b?n ?'ek01'S Il?n， Dozyα jαponicα， Dolichomit1'α 
cymbifoliα， ]f101'sst1'oe倒的 jαponicα， Pissidens gymnogy句協s， Holomit1，iwrn japo・
nicum， Hamalathecium tokiodense， Mαcrospo1・iellα scαb1'iseta， M， dozyoides， 
Miyabeα f1'uticellα， Necke1'α yezo仰α， 07camu1・Mα hakoniensis and its fo. multi・
flαgelliferα， Pte1'obl'y包m al'busculα， Pilot1・ic九apsis dentαtα， Sckloikeimiα jαpo
nwα. 

In addition to 也e above， mally tel'1'estr匂1 moss巴s a1'e seen， they a1'e: 
B1'αckythecium wic九u1'，αe， Clαopodiu?n pugianifolium， CαthαT印α6α undu・

1αtα， Climαciu1n jαponicum， DiC1・αnum scopα1'iu?n， Dic?'anellα hetM'O?nαIIα， 
Dipkysciu1n fulvifolium， Entodon 1'amulows， F1凶α1'iα hyg1・ometricα， Hylaco・
miurn cαvifoliurn and its fo. angustifolium， Hypapte1・ygi1brn fαω・iei， Hypnurn 
plurnaeforme， Myu1'oclαdα co仰向%α， Ortkodicrα先制n flαgella1'e ，  Polyt1'ichum 
αttenuαtu.m， Pogonαtum spinulosum.， P， conto1・tU?n， Plαgiotheci旬m αomo1'iense，
Rkizogoniu?n dozyαnum， Rhodob?'yum gigαnteum， Rk， ?'oseum， Thuidium glαu
cinum， Th， yezoαnum， Tet1'αclαdium molkenboM'ii， 

c) Evergreen conifer 1'egion 

As wc have p1'eviously statcd， its mosも abunc1ant growth is obscrved at the 
no1'th side， especially north-west flank of the mountain， For this， some reasons， 
c1imatic ancl eclaphic， a1'e consicle1'ec1. We can fincl seve1'a1 1ava-st1'eams run
ning down to eve1'y direction f1'om the c1'ate1'. Among these st1'eams， no1'th-west 
one which is 巴alled as Aokigahar・a 1ava， is most po1'ous， and we see su巴h cha1'ac
tel' is capab1e of ho1ding sufficient water and fittecl fol' the growth of conifel's. 
Hel'e， it is 1'ather humicl in the winte1'， but 1'athe1' cl1'Y in the sp1'ing むlcl summe1'. 
Thus， su1'prising dense and wide conifel' fo1'cst is fo1'med. 

Thcsc conclitions a1so a1'e favou1'al】1e for the g1'owth of mosses， Here， the 
woncle1'ful g1'ow七h of te1'1'est1'ial mosses is chal'actel'istic. It is beautifu1 and 
mystel'ious indeed to see 1uxul'Ìous moss 巴町pets covel'Ìng a11 ovel' the 1ava l'ocks 
Ìn the conifel' fOl'est. They al'e : 
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Bαrt1.αmiα dec1'duαefoliα， B. pomif01・mis， Bαri1'a?niopsis lesqurii， Dicrα・
1wm 似p仰dulat仰n・， Ditrichum. d初α7・ica.tu?n， D1'CPα11oc7αd1lS Ul1 Cil1αt1lS， Diphυs

‘ C印?n f1ûvifol.Ì1wn， D. foliosum， Hylocomi1b?n p1・o7ifenb 11l・， H. triquetnbm� 1I. 
cαlVeSCCllR， }J. h.im.alayωW，1JI" lIypmb?n fuji抑制似; H. trist仰�1・'ide， Mni聞は01・司

・ n1L1n， M. pnnctat1b?n， M. flαgellare， M. 1Lnd1Ûa.tWIn， M. speciosum， M. immar・
ginαltl?n， Oncophorns 10αhle仰'，be1・gú， Orthod'ic1'a，1l11，m， flαgellα1'e， PO(Jonαtúm 
C仰t01'l1b?n， P. g1'αndifoli1b1n， P. 1b1・nige1'um， Polyt1-ich1b?n α7pin1b?n， P. j1bnip61・4・
nU，1n， Pleu1・oziopsis 1'uthenicα， Pohliα elongαtα， Ptüi7ι1n cristα-cαstrensis， Ple
urozÏ1b1n sch1'ebe1'ii， Philonotis fontα%α. 

As tlle cpiphytic species : Anomodon αbbreviatus， .A . gÌ1・αldμ， Boulαυα mit・
. ten'ii， Dolichomitrα cνmbifoliα， F'01'sstroemia jαponicα， Lesquere1bXiα robustα， 
MαcrospO?・iellα dozyoides， Neckerα yezoαnα， Pilot1・'ichopsis dentα的， Schlotゐei・
m�α 3αponもcα.

1n the Aokigahara lava-st1'eam ， her・G 紅ld the1'e， lava-Cl(lVcs and lava-tullilels a1'c 
found bcncath the cOlli fc1'ous woods. At thcsc placcs thc tcmperaturc is much 
lowcr・ thUll that of the outside， ancl at the inne1'most pUl't ovel'ythillg may often be 
frozon ovel' eVC11 in the miclsummer， and cold wind is constantl y blowing from 
innel' pal'も もowards outside. 111 a p1ace as this， fcw kinds of mosscs， such as 
lleterophylli7w1 hαldαn�α111L?n， Pohliα olOl1gαfα， RhαcO?nit1'i%?n lαe/.1L?n， Rhαbdo・
ωeis叩 f1lgαx va1'. s泌bdentic1ûα旬， a1'e secn at the ellt1'ancc， anc1 no mosses， of 
cou I'se， at the dal'k inucr pa1't. 

Herc a1so wc sec some hollows fo1'med On thc surface of the lava-stream， ålld 
each 01 them looks like a bow 1 01' 乱 basill ill shape ancl reaches about 20-30 m.. in 
diamcte1'， abouも 8-12 m. in depth. The bowl 01' the basin is com.pletely cove1'ed 
with mosses which look like a dcnsc ca1'pct 01' likc an abundanも food On the dish. 
This carp叫 mainly consists of thc following spccics. Hc1'c wc can find l'athc1' 
few kinds of mosscs， which， howeve1'， a1'e g1'owing abundalltly. 

F1:SS1:dens C1・istat1bs， 1均locom.imn him，αl仰α側?n， H. proli fer1b?n， M niu?n 
specわs�ωn， M. i?n?narg仰αtum， M. flagella1'e， Pletb1'oz叩?n schrebe1・ii， Pleu1'ozi
opsis 1'uthenicα:" Thαm.niu1n sαndei， Thuidiu?n yezoαnu旬、 etc. 

On thc south siclc a1so the cOllÌÏer fo1'ost is fOlmc1 above the deciduous forcst， 
but its dcnsity and cxtcntioll a1'o fur illfe1'io1' to that in tho no1'th sido， ulld poorcr 
moss ca1'pct dovolops 1101'0. 

d) Lα門X 1'ogioll 

W ith tho dccreasiug of conifol' for est upwurcls， Lαrix vcgetutioll graduulJy 
begins to attract our attcntiOll. Hcre is a COns七Ull七 blowing of cold aud strong 
wind. Undcl' this conclition， thc cpiphytic m Osscs a1most disappcul'， except Olle 
spccies U 1 otα crispα Yet， On thc floo1' we ca11 fincl thc following scvc1'ul spccics: 

And1・6αGα 1'upestris var. tαU1・ie.i，4) BαI't1'αmia ithyphyll.a" 0αthα7・il1αGα t.l.n
d1ûafa" Dit1・ichu?n divαl' icatωn， Dicran1b1n scopa1'叩?n， Entoclon l'αmulosus， 
HylDC'Jmi1ι1n t1・iquet1・ωn， H. p1叫ザe?'�mn， M1i i 1 b11� i?nmα1'g向α印9n， M. h01'nU1n， 

4) ..;1nàreaea rupestris Hcdw. v3.1'. fa包riei (Bcseh . )  Takaki， comb. 110\'. 8Y11. L1.. fa叫行ci
Bcsch. j且 Ann. 8ci. N3.も. 801'. 7， Bot. ， 17: 302 (1803); A.. petrophila Eh1'h. \':1 1'. fa叫riei
Tnkaki i且 Journ. Ha悦Ol'i Bot. Lab. 10 : 32 く1 9(3) . Hab. .Jnpan， F0 1'mosl1， 001'011. 
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. 'M. flagella1'e， Oneopho1'us Wαhl.enbe1・gii， Pohl向 。loηgαta， Pogonatu?n e01äo1'
tn?n， P. grαndifoli1tm， P. urniger�t1n， Polyt1・ieh1t?n jnnipe 1・inum， P. αttenuαtU?n， 
Ple1brOziu?n sehrebe1・i-i， Ptilút?n G1・ista-eαst1-ensis， Rhaeomitri1仰� hypnoides， 
Sαelαn?，α glα1Leeseens. 

e) Sαl1'x-A l，n 1Ls  rcgion 

Comillg to this 1'egioll， thc fOl'cst-inhubitunts mcntiollecl ubovc， u]most clisap司
pcar ancl they givc wuy to bu1'c-rcgion-illhabitunts. Hc1'c， no cpiphytic mosses 
occu1' at all， ancl wc see the followil1g spccics : 

And1'eαeα 1'upest1'is val'. fα1wiei， B1'y1l1n α1'gent81L1n， B1'αehytheeiu?n popu
leu?n， Dit1'iehum d初α1'ieaiu.;η�， Entodon l'α?nulnus， Hyloe<nnium prolife1・um，
Pogonat7t?n eonto1.tu?n， P. α1'niger1t?n， P. g1'αndifolium， Polytrie九仰η， pilifer・1L?n，
Pokliα elongαtα， Ptilium G1'.istα，-eαstrensis， Rhαeomitrù仰� hypnoides， Rh. 。αl1 es
eens va1'. e1'ieoides. 

f)  Highcr・ gl'ass 1'cgion 

1n this regioll， a fcw clustcl's of g1'uss are sccn hc1'c ancl therc， and thc rcmaill
illg arcus are almost bal'c， so the moss flora is thc same as ill the next region. 

g) Bul'c regiol1 

Dr・. Hayata has alreacly reportecl sOme observations of the mosses found in 
this 1'egioll. Hc stated， "F1'om 3220 m. upwa1'ds， there is no vegetation e玄cept
a fcw mOsses such as Rkaeomit1'ium cαneseens Bl'id.， Stereodon brαehyearpus 
Mitt.， S. plieatulus Lil1clb.， 組d a few lichens. On the south， this gl'ass r匂ion
extends as high as 3220 m.;  bu七 On the no1'もh， it is l imited undel' 3000 m. Fl'om 
this clevation upwa1'ds， the moulltain is ellti1'ely bal'l'Cll and thel'e is llothillg to 
l'Cpl'CSellt vegetatioll exccpt a few lichens ancl mosses."  

Illdeec1， i t  is a desolate scealle as fal' as ，vc 巴an see. Scal'chillg cal'efully， how
evel'‘ we can fillcl some species only on the shclterecl gaps of t.he lava which is 
stable. 

At thc south-cast flank， this l'cgion stl'ctchcs down about 1200 m. in altitucle， 
anc1 mostly consists of sco1'iac 01' volcallic ashcs. 'l'his situation was del'ivcd fl'om 
thc e1'uption which took placc in 1707. In this flank， wc 巴an obsel'vc もhe bal'c-
1'egion開inhabitallts also come clown， but thcy bccomc ve1'y poo1'. 

On the whole， thc bal'e 1'egioll， of COUl'SO， has thc poorest mOss flora of all the 
l'egions of the mountaill， bu七 thc summit a1'ca of this 1'egion h出 compal'atively
1'ichcl' moss flo1'a than thc 1'cst， Oll which thc p1'cscnt author already stated. 
Spcaking bricfly， two causcs a1'e cOllsic1cl'ecl: One is the stableness of thc 1'0巴k as 
the subst1'atum， ancl thc othel' is thc moistul'c of this 1'ock b1'ought by humicl 
wind， cloucls 01' snOw l'emailling in thc crate1' cvcn in the summel'. At the flank， 
howcver， thc substratum is not so stable allcl moist as in the summit a1'ea， ancl 
the poorest flol'a of the wholc mountain is founcl he1'c. 班osses founcl in the 
bal'e regioll are : 

持Antoα f叫りellα val'. longisetαccα， *LI.冗(l1・0αoα ?・1tpest1・，is val'. fα制叩，i， ** Ano・
?nOb1'y1L11� f1Lji-αlpin1t?n， Bα1't1・αmiα ithyp九yllα， 斗Bry1wn α1'genteu1n， *Die1'αno・
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ωeisia crispulα， *Grimmiα decαlvαtα， *G. 0りαlis， 料G. crαter向。Jα， *Polytri
ckum sphaerotkecium， *P. piliferum， *Pogonat�tm �b1・nigM'U1n， 林Pohliα bulbi
ferα， *RhαC01JlIÌt1'ium hypnoides， Rh. cαnescons var. 01・icoides， Rh. fα�wiei， 
Brac均tkec印m populeum ?， D1'epαnocladus α伽nc�ts. Ån astcl'isk ( * ) marks 
the species found at the summit and the flank; two asterisks (料) mark thosc 
found only at thc summit. 

Lastly， we can say that Mt. Fuji has nevCl' a r匂h flol'a of mOsscs in spitc of 
its high elevation. It is genel'ally known that thc volcano has comparatively 
poor flora of mosses than thc othel' mountains. Howevc1'， thc dOl'mant volcano 
which had ceased its activity in the old agc has fai1'ly a l'ich flol'a， such as Mt. 
Yatsugatake which stands in the Fuji volcanic l'angc. On the other hand， the 
active volcano， such as 班t. ムsama， has rather a poo1' flora. 

Now， 班t. Fuji is in a dOl'mant stagc， but erupted sevel'al times even in the 
historical age， most 1'ecently in 1707. This is the vel'y l'伺son for the poorness 
of the f lora of this mountain. There a1'e nO streams and marshes except at thc 
foot of the mountain. Oonsequently we can find 110 hygrophyti巴 and hydl'ophyti巴
mosses at all. 

On the cndcmism of the moss flol'a of Mt. Fuji， at p1'csent， we havc nO endem
i巴 species to this momltain. 1n 1951 the author reported two new species， Anか
mobrνum f11ji・alpin1l?n Takaki and Gr仰t1niα 01'αterioola Sakurai et Takaki fl'om 
the summit area of this mountain. Howevel'， both species have recently been 
collected elsewhere.6) 

5) An07nobryU1品 f匂ji-alpin世m 'l'akuki in Journ. Hattori Bot. Lab. 6: 1 (1951). Mr. H. Ochi 
rcported 色his from l\ft. Yatsugat乱，ke for thc s巴cOllcl lmown st川io且 (Ochi i且 .Journ. Jap. 
Bot. 28: 341. 1953) . 
Gri7nmia cratericola S乱kurai et Takakij Takaki， 1. c. 6: 2 (1951). Prov. Kai， Mt. .A.k乱ishi，
品七 七he summit， 3100 m. alt. (Co11. N. Takaki， no. 6823， July 17， 1949). -This is the 
second locality for the present species. 
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Sinske HATTORI and Akira NOGUOHI: On the bryophyte 
community of an Abies jinnα bole 

筆者の一 人 (服部〕 は最近屋久山 よ り 熱帯系の Anastrophyllum mαyeba1'仰 を記載した
がp 本種は昭和 26 年前原由J次郎氏が屋久杉の地上 5， G 米以上の樹皮に群生 し て居 る の を
発見 さ れた も の で あ る ・ 植物研究者が多数渡 る 屋久島にか L る 顕著な苔類が取残さ れて居
た の は言 う 迄 も な く 樹幹上部の若生鮮脊類迄 手が屈かなかった に 外怒 ら ない. と の よ う に
着生蘇苔類が樹幹 の 上 ・ 下部で相 当変化があ る と と は 今迄野外に於て庇 々 観察ナる機会が
あ った .

i合か も 当研究所 よ り 数単山 へ入った 宮崎県南那珂郡酒谷村 制治何 内 の 官有林伐採会主:20&'子
計画 と かで実施中であ り ， 伐倒 したばか り の モ し ツ ガがあ る と 云 う の で， 昨年 7 月 19 日
筆者の一人(服部) は 清水大典， 円 高俊彦， 安J協新�lf�S�諸氏の 協力 と {沃肥 営林署各位の後援
を得て モ E 幹の着生i伴苔類の現地調査に UI掛け る と と が出来た・

伐倒現場(附図参!!の は海抜700米の 山稜で、 あ る . 優占 .j:ffj種は イ ス で・大 き い株は 目 通 り 直

Sa広atanl.

( x )  spo 七 inve s七iga七ed
。 グ
。

径 1 米 に 近い. 瀧木屑 は E ヤ マ シ キ E が優占 し3 株床は浅 く 務葉が堆君主レてわづかに ヤ プ
コ ク ジ そ の他が散生ナ る外には殆ど 見 る 可 き も のがたい 'E: t ， ツ ガほ と の 山稜部のみな
ら デ下 方迄点 々 と そ び え てい る が山稜部 よ り 少 く な る . r.p 腹 あ た り は イ ス は著 し く 減 じ，
イ チ イ ガ シ等の カ シ類が多 く ， ク ロ マ ツ ， シ イ ， タ プ等も 見 ら れ る が， 先づ典型的な カ シ
帯であ る .

往複に時間iがか L り ， 小雨下で プ ヨ が多 く 調査は思 う よ う に 進 ま なかづた・ 結局調査 し
た の は27米の樹高を有す る モ t 1 *で， 続時11\1附近の ツ ガ， イ ス な ど を比較出来?と程度で
あった・ と の よ う 吉区貧弱な調査 を 敢 え で発表ナ る の はs 従来 と の種の研究が余 り 為 さ れ て
居 ら ぬ と と ， と の デ ー タ に は可成 り 而丘I V、問題が萌芽の形では あ るが合 まれてい る と と ，
そ し て と の報告が刺J践 と な っ て 今後紛争訟な研究が各地 よ り 発表 さ れ る こ と ま与を考慮 し且づ

1) 服部植物研究所 2) 大分大学
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希望 ナ る か ら勺あ る .
附図 に模式的に 表現 した如 し 現地は イ ス を主 と ナ る常緑i悶葉樹林で そ の樹冠は地上10

，......，15司と に 達 し， 樹高30米内外の モ し ツ ヵーがと のJ湖沼か ら 点 々 i包出 し て い る ， 従づ て調査
し?と モ E 幹の上半 と 下半では 日 光や風当 り な ど 気象的条件tCtU 当 の差異が認 め られ る 筈で
あ り 3 事実之 は着生植物rc: 強 く 反映 し て い る . 以下に樹幹を高 さ に依って若干に 区分 し て
記述 ナ る がp と の点を念頭 に おい て読 まれ る よ う 希望 ナ る (附表参mO. 3)

幹基部. モ E 斡の器部(地上 よ り 凡 そ 2 米以下) に は
よtt上3 地上な ど に却って よ く 見 ら れ る 種が多い. Micr令
climate も 林床の倒腐オむ 岩上の 浅腐植な ど に 近い・ I.!1l
ち と の制1分では多いが上部へ と 巻、 に減;j"' る 種は純粋た
ずf生蘇苔類 と 云 え な い も の で あ る . 器官11或は木の 根 も
と は と の意!!iI.とではつ を り 区)JIJ し な ければ な ら ぬ，

と の部分は微気候的 に最 も 湿度高 し 蘇苔類の繁茂
に適し， �Yì ど 限な く 大7砂崩E類に覆われて居 る . 目 立っ
て優勢主主種は lsothem'llrn S�lbdil'ersi.f01'me (幹法制lの催
占種)であ る . 温か に 劣 る が 次い で Rypnmn oldharnα 
以下 B日zzania jltponicα， Homaliodend?'o花 scalpelli

foli'U1n と な る . と の 4 種はタ;fì ど 樹向 3 米以下 に の み認、

A且 Abies fir1na bo10 (27 m， height) め ら れ る も の でJ Romaliodend?'on 以外は若生藤吉 と
above the canopy of Distylium は断 じ難い. Homaliodend?'on が何故上部rc:減小消失 ナ
1'acemosum る か と 云 う と p それは主 と し て他の大形蘇 Pterob1'yurn

α?'bUSC1tlα と の 競争 に負 け る か ら であ る 4)

3) 鮮者の水分摂取にはく じ1íM弱体の全市〈全而 と 言って も 勿論， ';t[或は張状体がその殆ど であ る が〉 か
ら 水分 を摂取す る も の ， (2)植物体の一部〈 と 云って も ， 仮恨であ り ， まれに休下部の地下茎状の部
分J か ら摂取す る も の ， (3)程度に差はる る が前述ニi法Hj:用す る も の と の 三裂があ る ， )1行生静苔矧
は多 く (1)， 及び「めに属する も のでる る が3 こ の型のみで:im切 る こ と も 図鑑であ る . 結局は細胞 プ
ラ ズ マ の本究迄行IJ ，ねばな ら な いのでる る が， 現 ゐ:未だそ こ 迄研究が透 し て い な い .

然しく1)及び(3)の型に/i!&し， tJ.つ乾燥， 特にfl.fJ欲的に米る 乾燥に対する抵抗力が!活2い こ と は路実
であ る . 更に見逃す こ と の 山米ない特性は光条件に鋭敏な も の， r.lP ち余 り 強い 日 光下に も 余 り 弱い
日 光下に も 生育園怨で， 要求す る 光 の!注 さ の 範囲がf� く 限定 さ れた も のが少 く ない こ と であ る . 例
え ばモ ミ 幹下半の優占額， Pterobryum arbuscula がそ う であ る が， モ ミ 幹上半の優占鶴た る ヤ ス
デ ゴ ケ腐は こ の点前者程ではな い .

又， 湿度の高い熱帯の原生林中では樹幹に常生す る辞苔が， 分布北限の孜国では岩上〈特に石灰
岩に 見出 さ れ る 場合があ る がI I�地の石灰岩~岩隙 は他岩石 よ り 樹幹に近い h乱bitat と 思 はれ る 〉
に活生する例があ る . 之 も モ・の microclimate に 依 る も の であ ろ う . 一般に気象条件 な ど の 変化
に従い蘇苔のあ:生基鈎が災って く る こ と が少 く ない. 近い所では屋久島 と 九州本j誌で， 同 じ 趨の常
生器物にずれかか認め ら れ る 場合が粧品に観察 さ れ る . ご く 大ざっぱに云って光・ が強 く な り ， 且つ乾
燥に聞けば1哲生蘇苔類は次第に樹幹 ー サミ も と → 林床 と 下って行か ざ る を得ない . 然し地上迄降っ
て 生 き や11びる こ と も 仲 々 闘機であ る ・ /C: こ に は木米地上生の fI;}q勿 と の 生存競争 と 去ふ試錬が控え ，
且つ 巴ilaphic factor も 多 く の場合不利であ る .

4) 蘇苔類 の 分布 〈特に“microilistribution'つを研究す る 際に は こ の生存競争 と 云ふ生物的要因の考慮
が極 め て 窓要であ る . 互主 る 蘇苔類が例えば石灰岩に好んで治生す・ る J!;至は石灰岩上に限 られ る と
思はれ る 場合， 笑は他の器物上では容易に他の 値鈎に圧例 さ れ るため， 石灰岩上 に し か見出 されぬ
と 云ふ こ と が主な原因 と なってい る場合が短めて多いのであ る .

従耳�IJ . !>. る 考え方は余 り !強調 さ れなかったがp ム な る 南方系の論議類が 日 本を l七限 と し て 石灰岩
上に生存し ， ー ・方 B な る北方系 の!úYc苔類がfx閣 を南|浪 と し て 同 じ く 石灰岩上に のみ凡山 さ れ る 如 き
現象を矛盾iす る こ と な く 説明す る に はiìlj述 の考え方 を設視せざ る を得ない . 筆者の一人 〈野 口 〉 は
昨年の 日 本{菌効学会に於いて 好石灰鮮類に珂 し て報告 し たが， 更に司王fllJi;包 を詳細に追求 し て い る .

他の筆者〈服部〉は清水大典氏 と 協力 し て我国の ゼ ニ ゴ ケ類に就い て研究を進めて居 るが， 我関商
i也に短め て 稀れに見出 さ れ る L1thalamia， Sauter.ia， Peltolepis その他の 稀産ゼ ニ ゴ ケ類の分布
について も 生鈎的要因が強 く 安謂è し て い る こ と を認めた.
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�I:'�恭部I'C l't表示 し?と如l く 更に来年干の蘇斉類が認 め ら れ るが3 之等はHiか混入 し て 居 る 程
度で大形 の i侵 占 者の r}� I�i に 辛 う じ て 生育 し て い る 有様であ る . Ji 一言 し て お 27 皮い の は
MiC1・ole.femwa ?'ot仰distipula で、あ る . 本種は 極 め て ノj、71手の 苔で、あ る がp 他の 大形蘇存上
l'C若生 ナ る と と が多 く 3 敢 え て位l上p 治上を 問 わ な い ， 従って と の よ う な小形種は群生ず
る 大型蘇脊11-' に在って も 充分生存ナ る と と が 出 来 る .

幹 下半部. 樹�::j 3，....，10米 の 部分[乞 移 る . と L では 大71手 着 生鮮の Pte?吋?'y'urn (I'rbuE'culn 
が極め て 顕著で、優 占 種 と な っ て い る ， 下方 (3，....，5米 ) 1と は }j1'otherellα sp， が部分的 に や L
顕著であ るが， ß 米以上ではFfI ど 認 め ら れない. 従てコ て 3，....，10 米 の 部 分 で は LeucoloílW
olcamu?'ae， 更に傑か乍 ら Hypnum t?'isto-vi?'ide の外p 表 に 示 した 如 く 微 量 の Saccogyllα
c1wiosissima， δIp?"uceωltli問。s semú'epand附， 前述 M加'olejeuneα rot1mdistipul a な ど の 有類
が見IH さ れ る に 過ぎない_ 5) 

即 ち と の 部分は Pte?'。ω'yu仰 の 発生の為3 他蘇苔は充分に繁茂す る と と が /l\31そ な い と 考
え ら れ る - i荷 台 米 あ た り に DiphysciU1;凡 .fulvifol印m が認め ら れたが3 之 は 土 手や康上な ど
に若生 ナ る 種で3 と の 場合は カ タ ヒ パ基部に湘つ?と humus 上に� じ偶発的侵入 と 考 え ら
れ る .

幹上半部， 樹高11米以上の部分に移 る ， と の 部分は マ メ ヅ タ ラ ン がー而に弘:延 しp 之 と
苔類の ヤ ス デ ゴ ク属の諸種 (Fullania rnoniliat品 subsp， obscω'a， F1'， valida， Fr， ?1lotoyana， 
F1'， densiloba， F1'， 必官e?'Sitextり が顕著で・あ る - �[lち と の部分は下半部 l'C 較べ て 念、 に乾燥
に傾 き 明 る さ を増ナ為に， 前述 Pte?'obryum の如 を 大形蘇は生育 し難 く な り 3 却てって マ メ
グ タ ラ ン や ヤ ス デ ゴ ク 属の諸種ーに と っ て 好条件 と な る . 他に も 若干の苔類が検出 さ れたが
ご く 僅かで、 あ っ た .

と の外 l'rfam'omit1・Í1lm gymnostorn1tm， Dozya .iαponica， JJlyur'iopsis sinicα 1J. � の蔀筑間、が
樹高 5 米 あ た り か ら 点 k と 現われ， 24 米 内外迄認め ら れ る . 約 17 米 よ り 上方 に Semalo
phyllwn jα，ponicmn ， JJlac?・omitrium in伽'vwn (本種は陽地の 法上た ど に 多 く 見 ら れ る )，
OkαmU1'aeα halconien.<is， Gh?'ysocladiwn 1・et1'01'fUI況 な ど の 僻類が 散生ナ る ， 叉 5，....，13 米 あ
た り に Fαlwiella ienuis が{'Yiかに認め ら れた . 以上の虫n く 舵類 に 於い て は 20 米附近 を境
と し て 上下の在頓が具 るがp 概 し て上)j l'C 活生 ナ る 種がp よ り 日 光 と 乾燥に耐 え る も の と
言 う と と が 出来 る .

高等植物では 5，....，10米1I\1 l'C マ メ ッー タ ラ ン 以外に は ウ チ ワ ホ ラ ゴ ク と カ タ ヒ パが見IH さ れ
たが:量的 に は僅かであ る _ 10米以上 に な れば前述 の 如 く マ メ ツ。 タ ラ ン が些延 ナ る 外p や L
)11視ナ可 を も の は20米以上に散生ナ る ヒ メ ノ キ シ ノ ブであ ろ う 0>

地衣類は幹の上半'(f!ll'C限 ら れ且てつ足的に も 俳苔類l'C 較ペて遥か に劣 る _ 10，....，15米 に Lcト
bω・4α ad，om'ipt(t (エ ピ ラ ゴ ク )， 15米以上p 特に枯部lに'c Proωar丙叩.可7
ノ ? タ ゴ ク ，モE ド キ )λ， p， 111αω?'可'1/η?Ilω'tz日偽， Stictα yat初abω6αωnωa ( ヤ タ ベべ、 ヨ ロ イ ゴ クク， )λ， Usωneα 1'0ωscω01μ α 
主なE どがf計f生ナ る ， と の う ち Sticta が頻度がi吉iぃ.

枝. 枝上の若生植物は幹に較ぺて 少ない， 特に下方の枝l'C 乏 しい . 然 し枝上の若生相[粉j
ば斡 と は多少具った所が ち る . 先づ F1叫Jαnia lcagoshimensis が梢部の 校 l'Cや L 多 い が3
幹では25えと あ た り か ら上に保かに認め ら れ る に 過 ぎ た い・ Usnea sp， ( ア オ ヒ グ ゴ クー ) は上
部の枝上l乞 認 め ら れ る ・ 然 し マ メ グ タ ラ ン 3 ヒ メ ノ キ シ ノ ブ， 次いで、Prullan仰 の若干種
が主で、 あ っ て， 技 の 着生植物は大体に於い て 幹上部か ら 梢部に一致ナ る . 引

次に附近の他樹種に於 け る 着生蘇苔�簡単 に 述ぺ .0 -

5 )  5 1とあた り か ら 上方，:24-27米〉に かけて Macγomitr何m g抑lnosto?num， Dozya japonica， 且[yω'i
opsis sinica， F側l'iella tenuis (但し本穫は凡そ・13米迄)， Fr世llania spp_ な どが生ず るが， 之
等は大低10米以上に多 く 見 られる も のであ る から後段に述べ る .

の 10米以上にはマ ツ グ ミ の寄生が認め られた .
7) マ Y グ ミ の寄生 も 幹に絞べ る と 著しい.
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Epiphytes On an Abies fi1'mα bole (27m. height) 

、 tlEPAT I C Aム j
Bazzan i a  j aponi ca 
Plagi och i la t rabeculak. 

( base )  
。

Odon toschisma grosseverrucosUi止 ーー
M ì c ro l e j eunea rotul:ldi stipula 
Saccogyna c u r i o s i ssima 
Frul l an i a  moni l ì ata ssp . obscura 
M i c ro l e j eunea punc t i form i s  
Pycno l e j eunea irnbri c ata 
Spru c e anthus semì repandus 
Lぜ j eunea vagi nata 
Euo smo l e jeunea ont叫(ensi s
Drepano l e j eunea tenu i s  
Had u l a  c av l fo l i a  
Tuyamae l l a  IDo l i schi i 
Frul l an i  乱 val i da
Frul l an i  a 田o toyana
Frul l ania di v e rsi tex七a
Fru l l an i a  densi loba 
F rul 1 an i a  kago shimensi s  
(MUSC 1 ) 
J so th ec i um subd i versi fo:rme ・h
Hypnum o l dham i i  • ...-__ -
Ho血al l odendron scalpell i folium 一一一
Bro there l la sp . 

Height (m. ) 
10 

-・・・・・四畠甑穫量当直車

P t e ro br�� arbuscula 
Leuc o l oma okamurae 
Hypnurn t r i s t o -- v i r i de 

-<'1・・圃・ 匝圃圃園圃・・・・圃・-

Mn i um mj_ c rophyllum 
Faur i el 1 a  t enui s 
D l physc i um fulvifolium 
Mac romi t r i um gymno s tomu皿
Myu r i opsis s i n i ca 
Dozya j apon i c a  
Sematophyl1um j aponi cum 
Macrom i も r i um incurvum 
Okamuraea hakoni ensis 
C h rysoc 1 3dium r e t rorsum 
(L JCHENES ) 

Lobar i a  adsc r ipta 
Parme l i a  l aev i o r  
St i c も a yat abeana 
Parme l �. a  mar.marìza 
Pan:i:;('l i a  c i rrhat a 
Usnc�� ro secl a 
Usnea sp . 
( PTERIDOPHYTA) 
Tri choma忠告s parvulum 
Selagine l 1 a  pachys 七achys
Daval l 1.2. -ill::.r i ü ::: i i  
Lep i soI'us once i  
( PHAHf'ROGAN.AE -OnéHIDACEÞ:.E) 
Bu1 bophyllUI:l <11γmoglossU'J 

20 

1 9 5 4 

( top) 
n 

ー咽-
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ツガ， ツ ガのずj:生í.(ir<.背は大体前記'é t と 同様であ る a 勿論赤|日か く Jよればーモ ミ にQ l l\ さ た
かった種 も 新千 あ る . {9IJ え ば Dicranodontü�1n denudαtll71l， Rαdula oyamensis， Plagiochila 
�emidecU1'rens var. g1'ossidens， Ctcnid仰m sp. の 虫n き も のが{曜かI'CJ，.!，/ ' " さ れたがf づJ前記
の モ E 幹に あ り ， ツ ブfに見 ら れな かった積 も あ る ・ 然 し幹10米 言う た り 迄大)1安静 Pterobryum
arb問。ulα が優占 ナ る 等3 大綱に於い て は '致す る も の と 判断 さ れ る ，

ク ロ マツ. ク ロ マ ツ は尾根 よ りや L 下 に あ る が， 樹皮の はげ必い と と と 乾燥 し易い と と
の た めに モ し か が幹下半部の虫n :tr Pte1吋ryωn の 発注は比 ら れ'):'J モ i:. )除上半部に多い
Frullαniα motoyα1W， Fr. valida， Fr. densilobα の類が幸子 し い e

イ ス. 前記の モ i:. 1'C接ナ る イ ス をと 調べ?とが非常K:著しいデ;:.がJ-ò ら れた. :i:j'n K: モ t - I�・半
ffilの如 く 大形昨の I !E盛念 発�l::が認 め ら れ 主主 い e 制約iit〈j 3 米以下では lfothccium subdiver.<i
j01'-lne， Pterobryum arbusculα， Homaliodendron ecαll)eUザoliu1η， Dim・ano品川向m denuda
tum， lVeclcerα tosαensis， Haplohymenium 71lim'ophyll旬m 等の !1\Ý<類が認 め ら れる.. 苔類、で仕
Lejeuneα 叩ginatα， F1''UUaniα 悦oniliata 日ubsp. ObSCU1'α， Pycnolejeωwα 初必ricαtα が主で，
Radulα oyamensis， 81)1・'(Ice側thus semù・epanrZus， JltIicrolej ellneα 1'otundistipula， Bazzα，nia 
jallrianα (イrt し根 も と )が見 /1\ さ れ る e

イ ス市�� 4，.._，5 米 に な る と 大形i!i'ri Pterob1'仰m は克 巳 少 く な り 3 俳類 では 他 に 前記 Ho・
m日'lioclendron， Ncclce1'α， H aplohymenium が顕著な 杭で あ る . 高:類では Rαdula jα:ponica
が著 しい， 前 111 R. oyαmensis は認 め ら れ デ， そ の 他 SJi1"uceωlt加s， Bazzαn仰 が無 く な
る 一 方， B1・achiolejeuneα sand似censis， Le.feunea pallùle-vi1'f?ns， 1I1etzgm・4α sp.， 1'ae:niolejeu
neω ocelloicles， 1'• α，pp1"C8Sα (微fil:)， AphanolejC1L1t('a angustiloba (微量り が 検 出 さ れ た
5 米 よ P 上部 も 大休同様で、あ る ，

ï.(i'ri脊類以外では -� メ グ タ (i::: 認 めた の みであ る ・

上述の モ E と イ ス の若生布I[物のう長は互い に隣接し てい る に も 拘わ ら ヂ;波K:著しい も のが
あ る 先づ モ ミ 幹は樹高10米 あ た り 左 境 と し て はつ ぎ り 上下の若生植物相が契る か， イ ス
では之が無い . と の と と は最初注意 し て おい た 如 く ， モ E 斡上主幹部は イ ス の樹冠上K:超 出
ナ る と と に依 り 説明 HH1� る .

モ E 幹下主幹部 と イ ス卒中を 較ぺ る と p イ ス1幹t4冷i予モtκε は陰湿のE環若境吉左と灯好.むプ大'(J形移1.(1批僻:((昨昨1占存?平:の1才ず'1}!
劣つ てい る . 之 は言 う 誼 も 完E く イ ス のWJitiが比較的光線笠通 し 易 く ， .n.っ そ の樹皮が乾燥
にイqi &- J)Jい為で2う る . 大形鮮の 発 ノj: が よ く ない為， 適度の、湿度 と 光線 と を要求ナ る ノj、形市;
や芥類が多種若�[:: ナ る と と L 怒 る . 然 し之�'fj;のノj 、形辞子干の 多 く は モ t �:��上部の虫n :tr所では
't::育が困難 と なって来 る. 之 は恐 ら く :f: t jil小が点 k イ ブ、.fltJj苗J...K: í也'''' レてい て 気象の激変
を ま と も に受 け， 1詰問 した 樹j苗下 と 11::っ て環境がE訂1.'!{ と な る か ら と 符え ら れ る . s， 

然 し乍 ら モ Z 幹上半部に は ? メ ヅ タ ラ ン が多ノ1:. し て い る の に， イ フ、幹では好ì �- 認 め ら れ
や， 替っ て 少量乍 ら マ メ ヅ タ が遣 う な 乙 f曜か--^ n の 調査で、は資料不充分で、説.明閑難 主主場
合が多 く 3 今後の研究に{突っ， 尚lド)!}1の タ フツ イ チ イ p ヤ プ ニ ツ ク イ な ど を 観察したが，
ほ ピ イ ス と 同様で、らった . 但 し若生辞脊類は種 ・ ;泣共に比較的貧弱 であ ったが， 之は イ ス

8) 若し イ ス が散生乃至孤立樹であればモ ミ 幹上音f，の条件に近 く な る . か L る場合には F叩llan句 spp.
など背烈 な 気象の変化に耐え る種が� り ， 大体モ ミ 上部のEù苔柁に似て来る . 又イJス林が青!li < モ ミ
が孤立的に生じ て居 る な ら ば， モ ミ �.ド半部の大*�;11年は無 く な り 大休上半音'11の活生蘇事相 と 一致し，
その聞の境界は無 く なってし まふであ ら う .

9) タ フe幹上告!日こは Macrorn伐riwu brachycarpurn， Fr叫llania diveγsitexω， Fr. rnotoy仰a.. Spr租ー

ceanthus ，semirepallàus の外， 微位乍 ら 稀I� Leucolejeunea xanthocωpa が見出 ぎれた. イ チ
イ 幹(10米内外〉には Haplohymen似仇 骨�icrophyllωn， Fr叫llania moniliata subsp. obscura な
ど の外， 極少いが Nec7cera' tö.9aensís， Pte7叫汁・yU'l'n αrbÎlsc:ula 'がiW，Eし て居た. ヤ フ:ニ y ヶ イ
の校には FruUania dive1'sitexta が多 く ， Fr. 7cagosh伽cnsis も な く 凡 られた: 後者は当地以

ー のみな らず繭九州の原生林てでは樹梢部の枝等に好んで‘芳生ずる特徴があ る .
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が山稜上に あ り ， 後者は そ の斜而 ( rl IJ医) にのI世ナ る か ら であ ろ う . 町 更に 漢谷迄下れば又
ヰヤI.J，Ir'子!日íI は変って来 る ，

以上 を要約ナればp 調査 モ t 幹のずi: �I�布{[*7J�洋は恭自�I， 下半部， 上半部に分け る と と が1 1 \
:'!七 器部で怯 lsotheci1�?n sl�br1iversi/orme が3 下半部では Pt61'obryu?n arbuscula が3 上半
部では す メ ッー タ ラ ン と ヤ ス デ ゴ ク E誌 が夫 k 優占 ナ る と と ， 是正部 の 蘇苔類 は 真 の epiphyte
と 認 め ら れや， 却っ て 同 地域の林床3 倒Æ'， 切14;， 来上な ど の f.1i!r'脊群落 と 同一で、あ る と と s
更に幹上半部で も �11'mlや枝のずi:ZI�布([物�mヨ:呉つ ?と 点があ る と と を述べ3 そ の原因 を主I'C気
象条1'i' (特に mic1'oc1ima七e) I'C 求 め， I:l.つ生物的要因 も m視すべ き? 場令の多い と と を指適
し た . 次 い で、近接ナ る ツ ガ3 イ ス， -.... ツ な ど の 校生布([物 と 簡単 に比 較 し3 そ の呉同 は樹皮
の遣い， 必�itfの!手薄な ど にt伊� さ れ る と ゴす え た .

終 り に!臨み3 地衣類の同定 を引受け られた佐藤正己 博士， 現地調討に協力 し 且つ図表を作成 さ れた
J汚水大典氏に深 く 感謝す る . 又調子E を許可 し 且つ極 4 便宜 を計られた斎藤営林署長以下依肥営林署の
各位に謝訟 を表す る .

Résumé 

The 1Variiwa w∞【1 is in 乱 primiもive condition， 乱nd is sitl1乱ted on a mountain 1'idge 

reaching 700 m. above s日乱 1eve1， at Sakatani，  Miyazaki County， southern KyusllU， La七. 
. �W41 '  N.， Long. 1 31020' E. (see M乱p)・ It consists of broad司1eaved evergreens， 乱，mong
which Distyliu?n rαcemoswn is 七he dominan七 Three coniferous specie月， Abies 点rmα，
Tsugα sieboldii and Pinus thunbe1'gii， s七and scattered， 1'ising abouも 15 m. above dense 
canopies of broad司leaved evergreens (see Figure) . 

The epiphyte community of an Abies ん・mα bo1e ( 27 m. heigh七) was examined to 
prove 七hat i七 comprise:ョ 19 species of Hepaticae， 1 7  species of Musci， 7 species of Li
chens， 4 species of ferns and fern-allies and a species of epiphytic o1'chid. 

1Ve 1'ecognized the following three c1imax u円日ociu1es on the Abies bo1e (see Tuble): 
1 )  Buse (l1P to 2 m. height )・ Un1ike 七he othe1' epiphy七ic ussociules， 七he commu

nity on the buse con日i日ts of th03日 specie月 which 乱re abl1ndant1y fOund a1so ( and， 
excep七 Homalior1end1'on scalpelliJoliuη1， generally growing) On decuying 10gs， 
wooù floo1' 乱nù 臼hallow humus On bou1de1's. The dominant is lsothecium subdi司
V61'sl;forme (Closed lsothecium 附ociule). Hypnum oldhamii is conspicuous. 

2 )  Lower portion of もhe 七1'11nk ( 2-10 m. heigl比) . The mic1'oclimaもe di:ffe1's here 
f1'om 七he highe1' po1'もion of 七he もrunk， as i七 does nO七 1'ise above the canopy of 
broad-1eav巴d eve1'g1'eens (Distyliwm 何cemo8秘:m， mω七1y). The climax ussociu1e is 
decidedly dominated by Ptel吋ryum a1'buscula ( Pter吋ryum ussociu1巴) . Here， 
compe七i七ion is of great impo1'ωnce in delimiting もhe microdist1'ibu七ion of smalle1' 
b1'yophytes. They can not su1'vive， ove1'grown by such a 1arge m05ses us Ptcro
bl'Y1mn. Leucolomα okamU1'ae and .11'facr'omitrium gymnostom1ωn are conspicuous. 
'l'he uppermosも limit of the present associu1e is no doub七 determined by atmos
pheric fuc七o1's.

3) Upper pOI・tion of th巴 七runk ( 1 1-27 m. height). The epiphy七e community 
consisお chief1y of such species us can withsぬnd exposure to strong wind， illu
mlna七ion 乱nd desiccation. Thus， Ptel吋ry仰n arbusc;ulα dis乱ppears， und Bulbo
phyllum drymoglo8sum (epiphytic orchid) is 七he. dûminanも and F叩llania spp. 
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(Fr. moniliaüt subsp. obscω・α， 1" 1'. 叩lùla， ]?1'. rliversitextα， Fr. densiloba) 乱1'e もhe
subdominan七 ( Bulbophyllum-Frullania associu1e). Dozyajα'ponica， 111，ωω"Jmitrium 

gymnostomum， 111. iη()urvum， Semat()phyllwn japonicum， Okαmuraeα h日lconiensis
are conspicuoU8. Usneα spp. 乱nd other 1ichens， Lepisoru3 01ωei and Frullαnict 
Kαgoshimensis a1'e 10ω1ized to the uppermost pa1'む of the fir bo1e， where i七 18
mos七 illumina七ed and open もo wincl 乱nd hence least consta叫1y humidj 七hey can 
withst乱nd such severe condiもion.

The epiphyもe commun1七ies on 'l'sugα siebolclìi， Pinus tlmnbergii， Distylium 1'acemo
surn， and few others were observed in refe1'ence. The epiphyte communiもy of 'l'sugα 
sieboldii is qui旬 もhe same as that of Abies 点1'1na. Bu七 七hose of Distylium racemosum 
and 0七he1' b1'oad-1eaved eγe1'g1'eens 乱，1'e st1'ong1y different， infiuencecl possib1y by 七he in
c1ination of ba1'ks， i七日 roughness and other factors togethe1' with moistul'e and light. 
The epiphy七e communi七y of Pinus thunbergii i8 very poor compa1'ed with the 0もhel' coni
fe1's， infiuencecl chiefiy by もhe 1'oughness and exfo1iaもion of its ba1'ks. 

ON A NEW LIVEH.WORT OF F A班. TREUBIACEAE 

By ßinskc HA'r'rom and Hil'oshi INouE 

服音ßiffr佐， 弁上 司!; : ト ロ イ プ コ ケ科の一新華fiについ て

Treubia nana Hattol'i ct Inouc， spec. nov. (Fig. A・0)
Stcl'i1isj pseudofoliosa， minol'， 土 carnosa， intensc vil'idis， pl'ostl'ata， ad l'UpCS， 

in mus巴is consociata. Fl'ons ca. 20 mm. 10nga， ca. 5 mm. 1ata， simp1ex ve1 pal'um 
l'amosa， l'adicc1lis pal1idis， 10時is (1-1 .5  mm.) ， 土 fasciculatis. Costa 1ata， basi 
angusta eも subtcl'cs， anticc plana ve1 pD.l'um convcxD.， posticc l'otundato-convcxa， 
crassa， utl'inquc sensim in alas attcnuataj cellulae intcrnae corticalibus multo 
minores. Alae ferc unistratac， usqu.c ad costam regulariter inciso-lobatae， lobis 
(vel pseudofoliis) majuscuIis， contiguis ve1 levitel' imbl'icatis， latc ovatis， apicc 
l'otundatis， 2 mm. longis， basi 2-2.8 mm. latis. Lobol'um ccllulac usque fCl'e 
s凶aequimagnae， 35-55 x 25-40 μ， basalcs parum longiol'es (45-75 x 35 μ)，  pal'i
ctibus tcnuibus， tl'igonis nullis， cuticula levi. Amphigastl'ia (vel squamae pos白
山田) nulla. Lobu日 antici bisel'iati， sinuatim insel'ti， basi 姐tica 10nge decul'-
1官ltes， oblique tl'igono-ovati， 1.2 mm. longi ， basi 1-1.5  mm. lati， ap凶i巴ωe ob北均tus凶i vel l 
ligulati， 巴auli 土 appl'巴ssi， lamel日lis nullis ;  (巴!cllulae ut in lobi. Cel日lulac oleifer、a巴
u由biq伊ue d出is旬pers氾sa凧e叫， v吋ic山II泊11 1 S
μ) j 巴ωol'pol'a 0叫leifおera unica per cellula， maxima， subglobosa， ( 20)-35-45 x (20)-
30-40 μ， pullato-brunneola， dens巴 granu1ata， gl'anulis minol'ibus. 

Japanese name: Hime-tl'e凶goke (nov. ) 
Hab. 珂oist l'ocks， among other bryophytes， beneath dense coniferous forest， 

伺. 2000 m. alt.， the Kar・isaka pass in Chichibu 日ts.， Saitama 00. ， 班. Ja戸n， July 
9， 1953， Col1 .  H. Inoue， type in Herb. Hattori Bot. Laboratory and Tokyo Uni-
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versity of Education. 
The pl'escnt species was discoverod by one of tho authors in Ohichibu lVIts.， 

1\1. Japan， 1'oughly Long. 1390 E.， Lat. 360 N.， at the altitude of 巴a. 2000 m. 1七
O巴巴u1's with IIyloeo?nÍ1b?n prolifern?n， Plagioehilα sp.， Hypn1L?ìi sp. alld other叫
covering 1'ocks beneath conifCl了ous fores七. Pogonαt1b :). g1'αndifolÌ1L?n， Bα<!Zαniα 
ovifol切， Myliα 旬61・7・1WOSα， Ma.e1'oaψlophyll1b?n plieα何?n， Diplophyll1L?n albi
cαns， Seαpaniα sp.， Lepidoziα sp. and NipponolejMLnea pilifera also grow neaト
by. Thc 1'ocks a1'e gene1'ally sandstoncs and c1ayslates which bclong 七o Jurassi巴
-Triassic. 

. Unfo1'tunatc1y tho collòcもion is sterile， and tho .systcmatic dispósitioll is im
possiblc to dete1'mine. cxac先1y. 'l'hus， it is proposod h01'e 七cntativcly unde1' tho 
geùus 1'1'eu biα Hóweve1'; the p1'esen巴e of ' sca1e-likc lobules・ III 七:wo 1'ows ón thc 
c101'sal 合ide of the midrib， cqual ill numbcl' to the la1'gc1' lateral l obes (pseudb
leaves) is a 1'ema1'kablc "foaturë of 七he genus， anå the oil-colls anå'-bòdies arc :quitè 
thc same as those of Tre1Lbiα 仰signis which K. Mülle1'* doscribed in 1939. 

The oil-bodies of the p1'esent livel'wo1't are so l'ema1'kablo that thc authors wish 
to dcscribed thcm fl'om tho o1'iginal matc1'ial (hcl'barium specimen αb01d 70 dαys 
αfter colleolion) in the followi時:

Oil-co11s scatto1'cd in lcaves anc1 stOl1l (cxcl. contral vcin)， contailling ohlo1'o
plasts whioh， howcvc1'， arc ha1'dly socn， hiddcn by a big， da1'k gl'ayish b1'own oil
body. Oil-cclls almos七 cqual to 01' 1'al'ely la1'gc1' than thc o1'dina1'Y cclls， but 回sily
distinguished by its big oil-body. Oil-bodies one po1' ce11， ve1'y large， almost 
filling tho oe11， 40-45 x 30-35 μ (01' sOl1letimes sl1la11er) in midclle of the lobe， 
20-35 x 20-30 μ along mal'gin of the lobe， 1'otunc1ate 01' 1'a1'ely subquad1'ate， com
posed of numerOus spho1'u1es which are dcnse， but in water gradually dispel'sed 
after tho cell died. 

T1'eubiαoeαe comp1'isos only thc gcnus 1'j'o ubiα Stcphani， i n his “Spccics 
Hcpaticarumヘ listcd only もwo spocios， T1'eubiα in sign1:s and 1'. lJ1"αeteαtα. Tho 
formo1' spccics (gonotypo) was discovcrcd by Goobo1 in .Java. AftcrwarJs， S .  
1 wamasa rcpo1'ted thc OCCU1'l'onCC of 1'. 仰signis ill Formosa (Mt. Tsugitaka， 3300 
-3345 m. a1ι) at tho 13th Genoral 班oeti時 of thc Botanical Socicty of Japan 
(April， 1949). Hithorto l1lany studios havc bccl1 publ日is油ho吋d 0口 tl由 in凶1叶北te飢1'0咽e偲s討ti泊工n
livcωrwor了t by exccllont botan廿istωs， such as Goobel ( in 1.ム\nn. Jal'd. Bot. Buitenzorg 
9 : 1-10， pl. 1， 1980 ; in Flora 94: 99， 1906) ，  Stephani (in Hcdwigia 30: 190， 1891)， 
Schiffne1' (Hepaticac in Fl. Buitonzorg 1:  70， 1900)， G1'uen ( in ]'lora 106: 331， 
1914)， Call1pboll ( in Proc. Nat. Acad. Sci. 2: 30， 191(j; Amcr. Journ. Boも. 3: 261-
273， 1916) ，  Wijk ( in Anl1. B1'Yol. 1 :  147， 1928). 

The sccond species， T1'cuuiα b1'αoteαtα was collcctecl by Rcinock in Samoa. 

* Ölkö1'pcrzcllc且 rcichlich ln ùc1' Epiùcrmis clc1' bla悦a1'tlgcn LapIlcn und cl巴r Bl乱ttoh1'cn 乱uf
dercn Obo1'- u且d Unもorseito， Oberflächo dadur巴h punctie1't， vc1'oinzcl七 in cle1' Aussensich七 clC8
Stamms. Olkõrpc1'zollon von gleichcr G1'Csso wic clic ùo1'・ Umgcbu且g， clnzolnc v iol grë S8巴1'.
Um cliesc gruppicren sich clie übrigcn Zcllcn rosettcna1'tig. ölkõrIlcr von Chlo1'oplasten 
umgeben， braun， gelappt， 40-45 x 65 ん mi七 kleinen T1'l"pfchen im 工nnern. In toten Zellen 
sind miもu且te1' die ölkörper ausgelaufen， und der ganz巴 Zcllinhalt bestcht dann aus oincr 
gI..旦uen :!'.{;ls�e -vers己liiedon 15r'osse1'. ρlt1'opfch�n. :PJ巴 frìs巴he Pflanz� ist geruchlos. ç玄:
"Mül1er in BeÌ":: Deut. "Bot. -Gesel1 .， • Bd. 51; Hof七 8， • S. 352; 193町.
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Fig. A-O. 'L'γcllb'ia nα%α lInttori C七 InOllC
A-B. 'l\vo thalli，  dorsal vicw， x 1. 5. C.  PaJ寸 of t hallllS， ，-cntl'ul vicw， x 1 !í .  D. 
Apcx of th乱1l1lS， ピlOl'sal vicw， x 20. G-I.  CJ・0間 前l'("t ions of thal lus， x 25. J .  :.vliddl口
part o f  C l'OSS 問巴tion of thal lus， x 140. K. Dorsal lohulc of thalllls， x 25. L-M. 
Latcral 10bes of th乱llus Cpscudol cavcs)， x 15 . N. Cclls fJ・om middlc of latcral lo])c， 
x 250. O. Cclls along margin of 1atcl'a1 10be， x 250. 'L'ho figlll'cS 、vcrc all clrawn fl'om 
thc typc spccimcn by H. Ino uc.  



102 Journ. Hattorj Bot.  Lah. No. Jl 1 9 5 4 

'l'he authors do not know the literature COn巴巴rnillg this species other thall the 
original description of Stephani (Spec. Hepat. 1 ・ 378， 1900 ) .

Tre'tLbiα insigm:s and T. bracteαtα will possibly belollg to the largest hcpa
ticae， thcy reach about 150 mm. in length and about 1 5  mm. i n  width. rrhe pre
sent spccies， T. 11αnα， howevr.r， is far smaller， it is about 20 mm. long and up to 
5 mm . wide. 

This repol't is a prcliminal'Y one. The authors will collect this ycar more 
material with sexual organs and sporophytes， and publish a dctailed study of this 
l'emarkable livcrwol't. They wish to acknowledgc of thc kindness of Dr. H. Ito， 
Professor of the Tokyo Univcrsity of EducatioJl， who encouraged allc1 hclped 
them.  

ト ロ イ ブ ゴ ケ科は 2 �置 を含む ト ロ イ ブ 1 ケ腐 のみに依って代表 さ れ ， ウ ロ ヨ ゼ ニ ゴ ケ 日 と ウ ロ コ コ ケ

目 と の 中 間 的な形態を持つ著名 な苔類であ る . ジ ヤ ベ に 1 fl11， サ モ ア ぬ に 1 f'iflが矢11 られて い るが2 何れ
も 苔類 と し て 最 も 大形に属す る点で も 名 前iい 基本絹 ト ロ イ ブ コ ケ は戦後岩政定治氏に依って台潟の次
高山 に も 産す る こ と が報告 さ れた .

我 々 の発見し た2r} 3 積 ヒ メ ト ロ イ ブ ゴ ケ は秩父11m奴1111ー よ り 秩父側に寄ったrF:Jræ約2000米の地点 に成['f

し て いた も の で ， 分布上注 目 に{位するが， 植物休が他の 2 1'iJ!に絞べて遥かに小 ざ い点 も 顕著であ る . ↑lj
し い 技 stürjl c であった ので類縁関係の詳細は隙め られないが， ト ロ イ プ ゴ・ ヶ 科に附す る こ と は間違ひ
ない と イ言すJ る.

先づ禁状休中肋音f\背而 に側諜 く正し く は裂 片〉 と 1 刻 1 に 2 刈 に ;IÉぶ小説 � .TEし く は小裂 !わ は他の
苔類 に全 く 見 ら れぬ所であ る 次lこìll1休て‘あ る が ， 之l士 K. M l'Jlül'ì!)' ト ロ イ ブ ゴ‘ ケ に就い て 記放 し た も

の に全 く 一致 す る ・ 即 ち 悩物体全1m にìllJ細胞が散布， 各i出細胞には 1 例 の大形i山休が充満 し ， そ の た め

奨緑粒 な ど ?Ji:通細胞同様含まれ て はL 、 る け‘れど も 殆ど 認め難い 〈 乾 燥傑木でt士数同水につけ る と ìl11休が

分解す る ので ， は じ め て:9.'1*茨粒が硝言問 i 米 る 付:で ら る � ìlh休は制灰色で無数の小粒 よ り 成 り 類円形で
あ る . こ の よ う なi山休型は他に殆ど無い ぐ 只 1 ， 2 桁之に近いìlh休主'! をt!i つ も のがあ る 〉.

f古rl t 原産地l土 コ メ ツ ガ を主 と し ， ア オ モ リ ト ド マ ツ ， ト ウ ヒ ， )/ ラ ベ ， ;!it ケ カ ゾ ベ . カ エ デE誌な ど よ
り 成 る 針葉樹林 下で， 附 近に岩石の隊出が若手い. こ の附 近の地!河 はH張本氏等の調予f. (奥秩父の地質学的

研究 . 秩 父 自 然科学博物鯨研究報告第 1 号 . 昭和，25年刊 〉 に依 る と 主に砂岩で粘板岩 の滋いj回 を扶有 し
て お り ， ジ ユ ラ 系三位系 の 闘であ る . 樹林 ドには シ ラ ネ ワ ラ ピ， γ ノ ブ カ グ マ ， ホ ソ ベ ト ウ ゲ シ パ ， メ
シ グ， ミ ヤ マ カ H ベ ミ ， イ ト ス ゲ ， マ イ ヅ ル サ ウ ， オ サ パ グ サ な どが生 じ ， 林床， 岩上には鮮苔類 く 街

名は欧文聞に栄げた 〉 の発生が阻んであ る ・ ヒ メ ト ロ イ ブ ゴ ケ は こ れ等の蘇苔類に混じ て岩上に這ひ深
緑色であ る ・

最後に -'1，:研究に つ い て御援助 を!揚っ た * 京教育大学のイ)�}iiMf教授に 深謝す る . Tt者 の 1

人， 井上は 同教授 の教室に あっ て研究指導 を仰いでい る も の で， と の機会に そ の御j字情 左

記 し て感謝 の 立 を表ナ る d
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351 . Andreaea nivalis Hook. (And1'eaeaceaeノ ガ ッ サ ン ク ロ ゴ ク 長!l!T-県木曾御獄八合目 !]、屋附
近， ��J 山手詰， 渓流lf.1 の岩上 101<.に浸 り てつ L 群生 352. Ani80七hecium rufescens (Dicks. ) 
Lindb. (DiC1'anace四ノ ア カ ス ス ベー ゴ ク 熊本県 入手nti， 湿治上 853， Brachyth巴cium 朗自te
gium Be円ch. (B1'achytheciaceaeノ オ ニ ヒ ツ ジ ゴク 北海道石狩， 空知明IDlt l.l i 村3 間違布3 林下の倒木，.
B54. Bu1'chia microspora Nog， (Dié1'anaceaeノ ヒ ト ヨ シ ゴ ク 熊本県政駅郡木Jこ3 泥 :1 :上 355.
Cynodontium po1ycal'・pum Schpl'・- イ ヌ ノ ノ 、 ゴク 五島 県 絹 針 s 五 ノ iÚ 町二)li， ノ、 イ マ Y熱 帯: �I CD ゴ m
而， 半陰地 356 . Dicranella tosaensis B1'oth. ト サ ノ ス ス キ ゴク 泊 III{，� 県 日 南市相 原s 干� 社境
内 の 粘 土質地上 357. Dicranoclontil1m denl1datl1m ( B1'id. ) Hag. ユ ミ ゴク 1!.� 崎県北詰県郡
飯�rr-， 樹木上 358. Dicranum perinduもl1m Ca1'd. エ ゾ ノ シ ッ ポ ゴク 長町県八 ク 岳3 旭岳， シ
ペ ラ 林下 35ω9. D .  unclu】la乱色h旬um Ehrhし. ナ z シ ツ ポ ゴ ク 長型野f県 八 ケ岳， 1旭也民岳i， シ ラ ベ、材林、τ
3却60. Dist叫叫tichゆopがhマyllum m乱侃ibara悶忠 Be邸sωωc1仙，h. (IJoω0止e仰例，バ壬a即ceω白cりノ ツ JガUがf ゴク 熊オネ弘 県 人手世官、J1市P 湿治治「上 B61 .
Di七richum pallidl1m ( Schreb. ) Hampe (Dit1'ic.haceae) キ ン シ ゴ ク 熊本県 人古市， 堤土上 .
:362. Dozya japonica Lac. (Le'l仰!tCωod巾01叫1吋t日aceω日Bりj リ ス ゴ ク 愛タ勿抑lドl�県A密叡:問郡オ本��.出 11山11じ3 老
:�63. Dre泡epa阻L口mocladl1附1群羽F自; ex乱nnu叫11乱M七us丹 ( Gl1mb. ) 可羽九T乱arns'机七. (.A1仰7円7bly抑steg〆t白aceωarりノ i. "ヤγ マ カ 占キf ノハ、 イ ゴ ク 穏品
県市会体制約枇 l岐村3 尾瀬ヶDjt， 湿原 の7]( l f:1 に浮遊ナ る大五.i J.ii�を な す 304. Entoclon c1110r・oticus
Be8ch. (Entodontace日eノ ア オ ツ ヤ ゴク 熊本県入手rñi， ;計上 865. Fi関idens naga.�akinus Besch. 
( Fissidentωeαe) ナ ガサ キ ホ ウ ヲ ク ゴ ク 熊 本県 人'{f1lj， 1，援対上 :'J66， Fun乱ria hygrometrica 
( L. ) Sibth. (Ji'ww1'iaceaeノ ヒ ョ ウ タ ン ゴ 夕 方程オJ県 入手f汁J， 地」二・ :j67. G1ypho置nitrium minu
山simum (Okamu1'乱) B1'oth. (Ptychomit1'iaceae) チ ドJ{ サ ヤ ゴク íi巨木県球EFj班、五木 3 ま すがた ll l ，
.f�'j ，�?:.l:. 3fi8. G1'immia apocarp乱 ( L. ) Hedw. (Gn'mmiaceaeノ ギ ポ タ シ ュ ゴク 熊本県政援�郡
一勝地3 治上 :�69 . Gymnostomiella 10nginer吋is Broth. (Splaclmaceae) フ ガ ゴ ク 大分 県南
海部郡 中 野村， /1斗三3 風化 した石灰岩土 370. Homaliadelphus も乱.rgionianus va1'. 1'0もundatl1s
Nog. (Necke1'aceae) ヒ メ タ チ ヒ ラ ゴ ク 大分県大型j 君!� } I "�，村 3 石駅治上 371 . Hβoke1'ia nippon
ensis ( Be円ch. ) Bro出. (Jfooke1'iaceacノ ア プ ラ ゴ ク 熊本県 人台市， 湿紫上 372. Hyg1'ohypnum 
t 8urugizallicum Card， (.Amblystegiaceae) テ リ ノ、 ミ ズハ イ ゴク 埼玉県秩父十文字峠上部， 主主畔￠倒
木・上 373. Molendoa sendtne1'iana ( 131'. el11'. ) Limp1'. (Pottiace由ノ ハ リ パ シ ゴク 福岡県 間
川部脊おIÏ;-， 防地の石灰岩上 :574. Mnium subglobosum B1'. eu1'. (Mniace仰) -q )L パチ ョ ー
チ Y ゴ ク 長'lif'県八ヶ.[;-， 権現岳3 シ ラ ベ��;下の地上 375. M. t1'ichomanes Mi悦. コ ツ ボ ゴ ク
長 野県I[沢l峠， コ メ ツ ガ3 シ ラ ベ等の針 挺品目林下 376. M .  vesicaもum Besch. オ ー バ チ ョ ー チ
ン ゴク 鹿児品県犀久山一浅川， 急流水q・1 の 花 尚 治 隙上 377. Neck創.'a konoi B1'oth. (Neckm'fl
ceaeノ タ カ ネ メ リ ン ス ゴ ク 1�.ì 111奇県1/if(1同村 自主l' 1.liT.i'l上3 石灰岩上 378. N. menziesii Drummond 
カ タ ヒ ラ ゴ ク 長'llf.県上。明日景11美和村・塩沢3 務提樹 林 内 の 陰所， ::( î灰治上 379. N. penna飢
( L.)  Hedw. ハ ネ ヒ ラ ゴ ナ 長 野 県上イj明1\1tll美手11村白岩谷3 イ [灰矛;ー地のを紡� k 皮上3 陰所.
380. N. yezou.nu. 13巴�ch. エ ゾ ヒ ラ ゴ ク 熊本県球際部五木s ま ナがた 11 1 ， 組幹上 381.
Okamllraea brachydictyon (Card. ) Nog， (Rhytidiaceae) ホ ソ オ カ ム ラ ゴ ク 熊本県球磨郡西村，
樹俳上 382-:383. Oligo七richum pa1'alle1um ( Mitt. ) Kindb. (Polyt1'ichac叩eノ タ チ ゴク モ
ド キ 長 野 県 南 ア }L プ ス 仙丈-lÏj， 桜沢小屋約近， 針�樹帯 (上限)， 半陰3 地上 ; 木曾駒fî;-， 高 1.1 1帯

の71<. 1，1・1，....，地上 B8-t Oreoweisia hxifo1ia (Hook.) Par. (DiC1'anaceae) タ カ ネ セ ン ボ ン ゴ ク
長野県木令駒，rí;-， コ メ ツ ;Jf帯の地上 :l85. Philonoもis tu1'ne1'ian乱 Mi比 (JYart1'a1niaceaeノ
オ ニ サ ヲ ゴ ク 崎玉県秩父郡大滝村3 三本， 1::易地の 浪治 ( ::{ ;ぼ く J \前ト ) 上 886. Pohlia 
elongata Hedw. (B1' yaceae) ナ ガヘ チ マ ゴ ク 埼玉県秩父十文字峠Tf止， コ メ ヅ ガ林縁の陽地上.
387. P. 1'evolvens (0 arc1. ) Nog. バ" ー ヘ チ マ ゴ ク 長lllf-県夏沢�I#， 針葉樹林下のjJ.主力t岩上.
888. P. scu.b1'iclens Mi七七. ク ヘ チ マ ゴ ク 鹿児品以椴 1 1 1 ， シ ラ ス 出上 889， Polytrichum 
commune L. (Polyt1'ichαcoae) ウ マ ス ギ ゴ ク 熊 本県 人Wr行， 地上. ぬO. Rhaωmitrium 
heむero叫ichum ( Hedw. ) Brid， (G?'immiaceae) ク ロ カ ワ キ ゴ ク 熊本県 人台市3 湿来上.
891. Schlotheimia japonicu. 13esch. et Ca.rcl. (O? thot1'ichaceae) ;1: i. ゴク 熊 本県球腕部大 l\j-， :!í'L(-.・
392. Schwe七schkea kiusiu.na S品，kur叫 (Fab1'oniace切り ツ ク シ ク ゴ ク 熊 本県球fjJf郡--jj;t， 樹皮上.
393. Sphagnum palust1'e L. (Sp加gna，ceaeノ オ � i. ズ ゴ ク 鹿児山県屋久山ノj、杉谷3 湿岩上.
394. S. papi1losum Lindb. イ ボ ミ ズ ゴ ク 群馬県利保部)1"品村， 尾瀬1{j附近， 湿原 中 395.
S， squa1'rosum Crome ウ ロ コ ミ ズ ゴ ク 穏 印 県南会津郡信技此村， 尾瀬峰岳装 悶イ\:， 湿点〔周辺の林下.
396. Thu.mnium sandei Besch. (Necke?'aceae) オ { ト ラ ノ オ ゴ ク 熊本県 人古市s 岩上 397.
Thuidium glaucinum ( Mi悦. ) Jaeg. ( Thuidiαceae) ア オ シ ノ プ ゴ ク 熊本県 人吉市3 岩上.
398. T. uligin0311m Ca1'd. コ マ ノ シ ノ プ ゴ ク 脅森県上北部十手J l 問村):;�:剖附近s 渓畔 399.
T1'ematodo且 flaccidise七us Ca1'd. (Dieranacea.eノ ヒ メ ナ ガダ イ ゴク 官11:毎県 日 南市治び 山 川， こi二手の
蕗出 し?と凝灰治質土上 400. "\Veisia viridula ( L. )  Hedw. (Pottiaceae) � ド リ セ ン ボ ン ゴ
ク 熊本県 人吉市3 土手上.

Published by 七he Haもtori 13otanica1 Laboratorγ， ( Obi)  Nichinan， Miyazaki Prefecture， Japan， 
( i8sued， Januarγ， 1954) 宮崎県飲肥局 区 内s 日 南11'i�び本町， 財団法人服部植物研究所3 昭和129年1
月 発行
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