wx Bl 8 HE 2 B SE B W

%11 %

THE JOURNAL OF THE HATTORI
BOTANICAL LABORATORY

No. 11
S. K. PaNDE 4} : [IEEEE Y 4 ~4 =y BOEERE =, = c2kT - (1)
IRipgris © Calycularia crispule (35—, ZDEHDHHIL O AT -+ (10)
R. M. ScrUsTER, [REHE © Tgomfk. 1L 299 4 F.-cvveeenn (11)
RARMYE | BELUEROTELS MRS - oo (87)
RIPLE - BH 2. =3 BIBROEEHUCOWBT crervrrrrrenrenennn.. (93)
MREBFE - L B v 24 7T BO—FHRBICORT coerrreennnn.. (99)
B EH ® A

IR BB HE 4 B = PR

W3 #fn294E 4 A



ATFIEH G D H ML Z DD U 2 \= T & 2R BRI IF JE BT e 34 W)

EDRMRCRALITBKRCH 5T & il LEEA~SHREELTT

BRI AR SE AT i B (BB FN29—324F)

(ZEREM) WHELERE

G ) H4e BEE T #£%k SRE F;OEE E
iR B # 5 B %= 53 B A — Tk E
ST | v 4B K R T MR 28
DL S AN W EB E
AR A BREE  H R WKk TEHUEDS W E 3K
ER XE BR H— FEE £O=ZR &
FA HFE FTH OE— BRI EE

(3 ) A @B EXR HBHQNO % ORI OF EEFER)
Mk B # o it

(B ) &4 %@ WH ¥ —

(FFsBR) MR¥B Hmw KHBH A WA M B R
R H X SE E— BRI F™XFEF F ok &
#% W B8 A woORR XEH  REKR®R
5 T i Wk KM
ABFRARY SRP—HE-EXIEEIAFEREINZ L

22 HiclATERMOBERLLY

g Im >

u

$



2 Journ. Hattori Bot.Lab. No.11 19564

A. wallichiana (L. et L.), A. leptophylla (Mont.) and A. sanguinea (L. et L.)
from various parts of the Himalayas, South India and Assam. Thereafter
followed a gap of about 40 years at the end of which Stephani (1900, pp. 97~
140) added five more species to Indian flora, four of which, i. e. A. angusta
(8t.), A. maculata (St.), A. parvipore (St.), A. multiflora (St.), were new t9
science, while the fifth one, A. dlumeana Nees., was reported for the first time
from India. About 16 years later Kashyap (1916, pp. 344-345, and 1917, p. 279)
added three more new Indian species, i. e. A. mussuriensis (Kash.), 4. pathan-
kotensis (Kash.) and A. reticulate (Kash.), and a few years later Gola (1914)
added another new species, 4. calciatii (Gola), from Kashmir. Simultaneously
with this Stephani (1917, pp. 11-18) published five other new species from India,
i. e. A. butlers (St.), A. gollani (St.), A. indice (St.), A. mercarana (St.) and
A. papulosa (St.), and to these Kashyap (1932, p. 5) added 4. gangetica (Kash.),
another new species from Garhwal. Finally Chopra (1938, p. 241) published
A. mysorensis (Kash.), a manuseript species earlier proposed by Kashyap. In
this paper Chopra (1938, p. 241) recorded A. vulcanica (Schffn.) St., for the
first time from India. In a census of Indian Hepaties, Chopra (1943) lists 24
species of Asterella from India.

The only morphological work on the Indian species of this interesting genus,
as far as the authors are aware, is by Mahabalé and Bhatt (1945) on 4. aigusta.

As stated above, our knowledge of several of the Indian species of Asterella
is yet incompleite. The authors had an opportunity to study authentic specimens
of threesuch species, i. e. A. multiflora, A. maculata, and A. khasiane from the
famous herbarium of E. Levier through the kindness of the late Prof. V. Schif-
fner (Viena). A. khasiana was also studied from specimens collected by one of
us (Pandé) in 1941 from Jorpokhari (7,000’) in the distriet of Darjeeling
(Sikkim-Iimalayas).

In the present article it shall be the endeavour of the authors to present, as
far as possible, from the material available, an illustrated account of the three
species listed above and to fill up the gap in our knowledge of these species in
the literature on Indian Bryology.

Method of study

For the purpose of this study a few good specimens were carefully selected
from the herbarium material and thoroughly soaked in warm water. Any dirt
or soil particles adhering to the thalli were then carefully removed and the
material thoroughly washed in water. It was then gradually dehydrated and
brought to 70% alcohol and left in it for sometime to harden. A study of the
various structures was made from the preparations from this material. All the
figures and description given here are based on these preparations.

On the whole our observations are in agreement with those of Stephani (1.c.).

Deseription

1. Asterella multiflora (St.) Text-fig. 1.
A. multiflora was established by Stephani (1900, pp. 124 and 125) to include



ON SOME LITTLE KNOWN INDIAN SPECIES OF
ASTERELLA BEAUV.V

By S. K. Panpz, K. P. Srivasrava and S. A, Kuan?

Introduction

Asterella Beauv. is a member of the Marchantinles assigned to the Rebould-
aceae (BEvans, 1939, p. 94). As already pointed out by ITaupt (1929) Asterclla
antedates Neese’s genus Fimbrieria which should, therefore, be reduced to its
synonyms. Unfortunately this practice has not been universally followed with
the result that while the European bryologists, both on the continent as well as
in the British Isles, have often adhered to I'imbriaria, the American writers,
on the econtrary, have given preference to csterelln. Verdoorn (1932), Buch,
Evans and Verdoorn (1937) and Evans (1939) have adopted the genus Asterella.
This is the correct procedure in keeping with the International Rules of Botani-
cal Nomenclature and we have adopted it here.

According to Stephani (1900, pp. 97-140; 1917-24, pp. 11-18), Asterella in-
cludes 91 species of world-wide distribution. The figure, however, cannot be
taken as an exact estimate because since then, several new species have been
published by various authors (Horikawa, 1929, 1931, 1934; Kashyap, 1929,
1932; Chopra, 19388 and Shimizu and Hattori, 1952, 1958), while some of the
later instituted species have been reduced to synonyms of the carlier ones.
However, at present about a hundred species are assigned to the genus.

In India Asterella is represented by about two dozen species, most of which
occeur in the Himalayas and South India. The majority of the Indian species
are known to us cither frem their Tiatin diagnosis (Stephani, 1900, pp. 97-140,
and 1924, pp. 11-18) or through the contributions of Kashyap (1916, pp. 344-
345, 1917, p. 279, 1929, pp- 63-65, and 1932, p. 5). Never the less our knowled-
ge of some of these is yet far from complete. Tt was, therefore, thought advisable
to persue a detailed study of some of the little known species.

Previous work on the Indian species of Asterclla

Although Royle (1839, p. 436) is apparently the {lrst to record Asterella
from India, reporting it from the Ilimalayas without reference to any specific
locality, it is really in thie Synopsis Ilepaticarum (Gottsche, Lindenberg et
Nees, 1844) that we find the first systematic treatment of some of the speeies of
our country. An illustrated account of Octoskepos khasyanum Griff., later listed
by Mitten (1860, p. 126) as F. Lhasiana (Griff.) Mitt., was published in the
posthumous memoirs of William Griffith (1849, p. 343). Besides this species
Mitten (1. e.) also recovds A. nepalensis (Tayl.), A. elegans (Sprengl.) var. v,

13 Contribution from the Department of Botany, Lucknow University, New Series, No. 8
Lucknow, India.
2) Lucknow University, Lucknow, India.
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Text-fig. I. Adsterella multiflora
1. Plant. 2. Porc in surface view. 3. T.S. of thallus. 4. Scalcs. 5. T.S. of

stalk of female rceeptaele. 6. Female receptacle borne on an innovation. 7. Spore.

8. Elater.
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a speeimen collected by Duthie on January 5, 1892 from Mohand Pass (Sewalik
Range) below Mussoorie (1,500 ft. — 2,500 ft.) in Dehra Dun district of the North
Western Himalayas. An English translation of the Latin diagnosis of the species
has been reproduced by Kashyap 1929, p. 68). The plant is rather rare and
apparently has not been collected by any one else, except the original collectors,
Duthie and Gamble. The specimen studied by us is from the original material
(Stephani, sub. no. 306) determined by its author. The liverwort grows in pat-
ches of overlapping individuals and, as stated by Stephani (1900, pp. 124 and
125), is monoecious (fig. 1). The plants may be simple or lobed and produce
apical and lateral innovations which are often aggregated towards the apex and
bear the male and female receptacles (fig. 1, m.r. 1, m.r. 2, m.7.3, and f.r.1,
f.r. 2).Ultimately the main thallus decays and the innovations get separated and
serve as organs of vegetative propagation.

The thallus is 10-12 mm long and 2-3 mm broad. [t is flat above and some-
what convex below and upto 20-25 cells thick in the middle. The epidermal
cells are thin and delicate and the margin is dark purple underncath. The air-
pore is somewhat elevated and bounded by five concentrie rings of cells, with
G-T cells in each series (fig. 2). According to Stephani (1900, p. 125) there are
8 cells in each series.  The air-chambers are disposed in two layers in the median
part of the thallus and the upper layer contains short filaments (fig. 3); else-
where the chambers are in one layer and empty. According to Stephani (1900,
p. 125) the air-chambers are large and contain numerous assimilatory filaments.
The midrib cells have thick and pitted walls. The scales are small and appendag-
ed (figs. 4a, 4b, 4¢) and the appendage is long, narrow, lanceolate, setaceous, one
cell broad towards the apex and two or three cells broad at the base (fig. 4a).
Rarely the scale may have two appendages (figs. 4b, 4¢). The male receptacle is
borne towards the apex on the main thallus (fig. 1, m.r. 1, m.r. 2), or on ventral
innovations (fig. 1, m.#. 3). It is disciform or circular and anteriorly covered
with numerous upturned, violet scales (figs. 4d, 4¢) which are comparatively
smaller than the scales on the thallus. The antheridial papillae are inconspi-
cuous and hyaline. The female receptacles oceur on short ventral shoots (fig. 1,
for.i, f-r.2) and sometimes 4 or 5 such shoots are borne on a single individual.
The stalk is covered throughout with small hyaline simple linear scale (figs. 4f,
44), which are more abundant towards the base and apex. The stalk has one
rhizoidal furrow (fig. 5). The receptacle is planoconvex, prominently papillate
and 3-4 lobed; the lobes being divergent and deeply extending. Iach lobe of
the receptacle encloses an involucre (figs. 1, 6), the latter includes an ovate peri-
anth. The apex of the perianth is hyaline or violet. The capsule is delicate,
shortly stalked and the operculum is well developed. The sporves (fig. 7) are 54
@ across the diameter, light brown and narrow winged. The elaters (fig. 8) are
of the same colour as the spore, about 170 « long, tappering towards both the
ends and monospiral.

2. Asterella maculata (3t.) Text-fig. 11.

4. maculata was instituted by Stephani (1900, pp. 104 and 105) for a speci-
men collected from Sansidara (Sahashradhra), 3,000 ft., near Dehra Dun, West-
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erm Himalayas. An English translation of the original Latin diagnosis has
been reproduced by Kashyap (1929, p. 66). The specimen studied by us was
collected by Gollan from Arnigadla near Mussoorie, 6,000 ft. — 7,000 f£t., Western
Himalayas, and determined by Stephani (sub. no. 1294 and 1297 ). The liverwort
grows in dense patches and, as stated by Stephani (1900, pp. 104 and 105), is
monoecious.

The thallus (fig. 1) is about one and a half ecms. long and 8.4 mm broad. It
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Text-fig. II.  Asterella maculata
1. I’lant. 2. Pore in surface view. 3. T.S. of thallus. 4. Scales. (Posterior

pinkish portion shaded. > 5. T. S. of stalk of female receptacle. 6. Spore.
7. Elaters -a, normal clater; b, a very short stumpy clater.
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often innovates at the apex and is generally purple underneath and along the
margin which is turned upward. The pore is bounded by three concentric rings
of cells and has 7-8, rarely G or 9 cells in each series (fig. 2). The air-chambers
are disposed in three layers in the median part of the thallus and the upper layer
contains short assimilatory filaments (fig. 3). The midrib cells are thick walled
(fig. 3) and mycorrhizal. The seale is very characteristic and distinetive of the
species. It is purple below the middle, hyaline above, obliquely ovate, and
appendaged. The appendage is almost as long as the body; lanceolate and se-
taceous (fig. 42). Often a small tooth is borne at the base of the appendage
(fig. 4b); rarely the appendage may be bifid (figs. 4h, 4c¢, 4d). Aeccording to
Stephani (1900, p. 105) male receptacles are borne on short posterior branches
and the antheridial ostioles are inconspicuous and hyaline. None of the speci-
mens, examined by the authors, bore undoubted male receptacles but in one case
a short ventral shoot, answering to the deseription of the male shoot was seen,
but no antheridia could be detected. The female reeeptacle is terminal, disci-

Text-fig. III. - Asterella khasiana

1. Plant. la. A part of the thallus with male receptacle. 1. T'emale receptacle
with one involuere. 2. Pore in surface view. 3. T. 8. of thallus. 4. Scale.

5. T.S. of stalk of female receptacle. 6. Spore. 7. Llater.
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form and stalked. The stalk has one rhizoidal furrow (fig. 5). The receptacle
is small, somewhat convex, and 3-4 lobed ; each lobe enclosing an involuere with
obovate-oblong perianth; the latter having an acuminate apex. The capsule is
shortly stalked. The spores (fig. 6) are 70 u, across the diameter, reddish and
narrow winged. The elaters (fig. 7) are of the same colour as the spore, 170 g
long, stout, rigid, short, stumpy and monospiral.

3. Asterella khasiana (Griff.) (Mitt.) Text-fig. I11.

A. khasiana, as has already been pointed out above, was originally deseribed
by Griffith (1.e. p. 343
-344) as Octoskepos
khasyanum and its La-
tin diagnosis included
by Stephani (1900, p.
118). The authors have
studied specimens of
this liverwort collected
by Rev. P. Decoly and
Schaul from Kurseong
(6,000 ft.) in 1899,and
by Pandé from Jorpo-
khari (7,000 ft.) in the
same territory in Octo-
ber, 1941. The Kurse-
ongspecimen was deter-
mined by the late Pro-
fessor V. Schiffner,
while the one from
Jorpokhari was identi
fied by the authors.
The species, as stated
by various authors, is
monoecious.

The thallus is up

Text-fig. IV. to15mm long and about
1. Adsterclla multiflora 2. Adsterella maculata 2mm broad and is often
3. Asterella khasiana a, dorsal; b, ventral, dichotomously branch-

ed. It is thin and
delicate and generally shows wavy and hyaline margins and apical and lateral
innovations. The latter, while yet attached to the main thallus, may develop
male and female receptacles (fig. 1). The thallus is semicircular in cross-section
with thin narrow wings. The pores are elevated and bounded by three concen-
trie rings of cells with 6-7 cells in each series (fig. 2). The radial walls of the
outer series of cells bounding the pore are somewhat thickened, the thickenning
becoming reduced in cells toward the aperture. The air-chambers are empty and
generally in one layer, separated by vertical plates of cells (fig. 3). The ventral
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scales (fig. 4) arc small, purple, appendaged ; the appendage is narrow, lance-
olate, entire and shortly acuminate. The male receptacle (fig. 1, m. 7. 1, m. 7. &,
and m. r. 3 and fig. Za, m.r.) is borne behind the stalk of the female receptacle.
The ostiles are drawn out and hyaline. The female receptacle (fig. 1, f.7. 1,
f.r.2and f.r.3and 1D, f.r.) is terminal, on the main thallus (fig. 1, f.». 1) or
on innovations (fig. 1, f.». 2and f.7.3). Its stalk bears a few small scales and
has one rhizoidal furrow (fig. 5). The receptacle bears 4-1, (often only 2 or
3) involueres, each of which subtends a small, ovate, pink pseudoperianth. The
spores (fig. 6) are 80-94 u, across the diameter, yellow and winged. The wing
is narrow. The elaters (fig. 7) are of the same colour as the spore and 230-
240 u long. They tapper towards both the ends and are bispiral. According to
Stephani (1900, p. 118), the elaters measure 102 u.

Distribution of Indian species of Asterella

1. A. leptophyllia (Mont.) (21:100) India orient. Nilgherry mts.
(Perrottet).

2. A varidis (L. et [.) (21:103) Nepal, (Wallich).

3. A. wallichiana (L. et. L.)  (21: 105), Bhootan, (Griffith), Bhor Ghat,
(Schiffner).

4. A. nepalensis (Tay.) (21: 108) Nepal, (Wallieh), N. W. Ilimalaya,

(Gollan, Gamble).

5. A. khasiana (Griff.) (Mitt.) (17: 126), (5: 343) and (21: 118) Darjeeling,
Kurseong, (Decoly et Schaul) Jorpokhari,
(Pandé).

6. A. sanguwinea (L. et L.) (21: 124) and (14: 67) Nepal, (Wallich), Si-
mla, (Griff.)

7. A. Dlumeana Nees (21:102) and (14: 62), N. W. Himalaya, 80007,
(Stolitzka, Duthie, Gamble ). Madhya Pradesh,
Pachmarhi, 3500°, (Pande and Srivastava).

8. A. elegans Spreng., var. v. (5: 126) Ilimalaya, Nepal, (Wallich).

A

9. A. maculata (St.) (21: 104) and (14: 66) IIimalaya, Sansidara,
50007 ( Duthie).
10. A. angusta (St.) (21:104) and (14: 63) Iimalaya, Mussoorie,

Simla, 4000°-7000’. MadhyaPradesh, Pachma-
rhi, 3500%, (Pande and Srivastava).

11. A. muldiiflora (St.) (21:124) and (14: 68), N. W. Ilimalaya,
(Duthie, Gamble).

12. A. butlers (St.) (22:12), Sikkim-IHimalaya, (Duthie, Gamble).

13. A. gollani (St.) (22:13) and (14: 69); Ilimalaya, (Gollan).

14. A. indica (St.) (22: 14), India orientalis, Mysore, (Gollan).

15. A. mercarana (St.) (22: 16), India orientalis, (Pfleiderer); Mer-
cara, Agumbe, (Pandé and Srivastava).

16. A. parvipora (St.) (21:116), (14: 67), Kashmir, Liddar Valley
13000’ (Duthie).

A
17. A. papulosa (St.) (22:16), (14: 69), ITlimalaya, Mussoorie,
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(Gollan).

18. A. pathankotensis (Kash.) (10: 844) and (14: 638), Pathankot, Lahore,
Dehra Dun.

19. A. mussurriensis (Kash.)  (10:345) and (14: 64) Mussoorie, 6000’-7000’,
Lahore (rare).

20. A. reticulata (Kash.) (18: 279) and (14: 65) Kashmir, Lahul, Ke-
ylong.

21. 4. calciatii (Gola.) (5) and (15: 5) Kashmir.

22. A. gangetica (Kash.) (15: 5), Garhwal, Pipal Kothi, Bhuki. Note: S.

R. Kashyap (1982, p. 5) remarks, “The species
is very near A. gollani (St.), and may be the
same.”

23. A. vuleanica (Sehifn.) (St.) (2: 241), South India, (21:114).

24. A. mysorensis (Kash. ms.) (2:241), Mysore, (Butler).
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THE OIL-BODIES OF THE HEPATICAE.V II
THE LEJEUNEACEAE

By R.M. ScHUSTER? AN® Sinske HATTORI®

1. Introduction

The value, as phylogenetic indicators, and in the practical problem of deter-
mination of incomplete materials, of the extra-nuclear cytological features of
the Hepaticae, is becoming more and more widely recognized. It is especially
in large and unwieldy groups, whose taxonomy is quite unsatisfactory, and
where a great deal of parallelism in evolution has taken place, where the value
of the oil-bodies and cell-wall types take on a special significance. The Lejeu-
neaceae, with their approximately 70 genera, whosc limits in very many cases
are uncomfortably vague, constitute such a group. The joint authors of the
present paper had worked over the Lejeuneaceae of their respective regions
independently, and prepared illustrations of the available species independent
of each other. Most of the descriptive material, and many of the illustrations of
the Japanese species have previously appeared in Japanese, by one of the authors
(1951, 1958). All of the material on the North American species here present-
ed is by the other co-author, and unpublished. The few European species of the
group have been studied by Miiller (1939) and his data are herein integrated.
Subsequent to the completion of this manusecript the paper by S. Arnell (1953)
has come to hand ; the data regarding the oil-bodies of the South African species
studied by him has been collated and interdigitated into the final manuseript
of the present paper.

The present publication owes its genesis to the convietion by the authors
that an integration of all of the data on the oil-bodies of the Liejeuneaceae would
be much more widely useful than publication of the databy thé authors separa-
tely. It should be emphasized that although 149 taxa in 42 genera are herein
reported on in detail, study of many more genera and species is much desired.?’
In fact, before any profound discusion of the classification of the Lejeuneaceae
can be attempted, much further data of this type must be forthecoming. It per-
haps deserves to be emphasized that, except for the segregation of more generic

1) In this series of papers of the oil-bodies of the Hepaticae will be treated in detail, and
whenever possible, illustated. The completion of sueh a study rests largely on the avail-
ability of living materials. The authors would be grateful for living materials, of the
rarer speecies, especially of genera not frequently collected. Several European specics
have been studied through the courtesy of E. W. Jones.

2) Department of Botany, Duke University, Durham,N.C., U.S.A.

3> Hattori Botanieal Laboratory, Nichinan-shi, Miyazaki Pref., Japan.

4) The authors are cach separately responsible for the deseriptions and illustrations of the
various speeies and genera they treat. The first-named of the authors has had the respon-
sibility of integrating the data derived from the joint studies; he is also largely responsible
for the introductory materials. Both authors, jointly, have worked over the conclusions
here presented.
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groups in some cases, our knowledge of the classification of the Lejeuneacecae
has scarcely progressed since the time of Spruce (1885). The sole exception to
this is formed by the admirable paper by Evans (1935) on the stem-anatomy.
It is suggested that further comparative study of the features of the stem-ana-
tomy, and of the cytological features, will accomplish much in clearing away
the existing problems. The authors, furthermore, are convinced that such study
will result in the reduction of a number of presently recognized genera to syno-
nymy or to subgeneric standing.

II. The extra-nuclear cytology of the Lejeuneaceae

The Family Lejeuneaceae is by far the most difficult of all of the groups of
Hepaticae as regards the correct delimitation of genera. This is due in part to
(1) the very large number of genera (approximately 70 recognized at present),
making this the largest family as regards number of genera, as well as species;
(2) the relatively recent origin of most of these generie groups, compared with
genera in such families as Ptilidiaceae, Hygrobiellaceae, ete.®; (3) the entirely
extrinsic fact that probably a large number of “genera” have been founded on
insufficient basis. The separation of Lejeunea from Microlejeunea we would
regard as an example of this type of unnecessary generic cleavage. The conse-
quence of the integration of these difficulties is that the determination of ma-
terial in this family has become extremely difficult. If the history of most of
the well-known species is examined, it will reveal usually several shifts in
“position.” The present study is partly an attempt at defining the genera, utiliz-
ing a basis not before employed. Tt is the contention of the authors that the
cytological features (wall-thickenings, oil-bodies, and their size relationships to
the chloroplasts, secondary pigments laid down in the cell-walls) are to a larger
degree ‘“non-adaptive” than such gross features as the shape of the leaves and
underleaves, form of the perianth, size of underleaves, etc. Though some of
these cytological features are perhaps apt to vary slightly with environmental
differences, the same must be admitted for the gross features of the plants
(which have hitherto been used in species and generic classification). The eyto-
logical features of the various genera and species are therefore to be considered
as a valuable supplementary set of criteria for the circumseription and differen-
tiation of the species and genera. In some cases, at least, they are decidedly
signifiecant in indicating generic relationships.

A second, and perhaps equally important manner in which especially the oil-
bodies are pertinent, is in the identification of material, especially of sterile
specimens and of species in such very difficult genera as Lejeunea (s. str.) and
Euoswmolejeuneca. TFor instance, the study of the oil-bodies indicates that the

5) The first-named author would further postulate that the Lejeuncaceae have become strongly
diversified only in geologically relatively recent times, concurrent with the diversifiecation
of the Angiosperms. This contrasts strrongly witlh many ether, less specialized families,
such as the Lepidoziaceae, Ptilidiaceae, in whiek the genera are much more ancient, and
usually contain fewer species, and are more sharply definable.  This point of view is
at varianee with that recently expressed hy Fulford (1951).
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arctic and tropical species of Lejeunea that occur in Japan and North Ameri-
ca are divisible into two distinet groups, one with smooth, homogeneous, glisten-
ing oil-bodies (L. cavifolia, L. glaucescens, ete.) and one with oil-bodies of the
grape-cluster type, e. g., composed of many small diserete spherules ( L. floridana,
patens, flava, ete.). This genus has been notorious in that its species are almost
indeterminable when sterile, or when poorly developed. However, living plants
can now be determined readily in most cases, when the oil-body features are utiliz-
ed. In FEuosmolejeunea, the first-named author had long been puzzled by a
species similar to E. duriuscula, (= E. rigidula), but bearing oceasional to
frequent caducous leaves. Study of living plants revealed this material had
3-4 oil-bodies per cell that were never crescentic; in our two other dioecious
species, there are 1-2 oil-bodies per cell, one of which at least is always crescen-
tic. This indicated that gross differences observed were correlated with constant
cytological differences, and that a species discrete from E. duriuscule was at
hand.

Finally, since many of the genera are so poorly defined and not readily identi-
fiable when sterile, the cytological features (especially the oil-bodies) acquire a
very profound importance in determination of seraps of living material. TFor
instance, Buosimolejeunes when sterile may be difficult to separate habitually from
Leieunea s. str.; the oil-body features make generic recognition possible, at a
glance, however, since the former has few (1-4, rarely more) very large oil-
bodies per cell, the latter has much smaller and more numerous (5-60) oil-bodies
per cell. The use of oil-bodies in this group for identification is therefore
particularly important to the ecologist, who by necessity often collects material
because of its location, rather than beecause of its adequacey for study. Such
1ecognition, from incomplete materials, now often becomes feasible, because of
the extraordinary diversity (between many species) in form, size, and number
of the oil-bodies per cell, and of the numerous differences in cell-wall form. The
writers therefore propose the use of the oil-bodies in this difficult group in the
same fashion in which the spores are used today in such groups as Selaginella-
ceae and Isoetaceac.

IT1. Oil-body types in the Lejeuneaceae

Miiller (1939) was the first to suggest a system, admittedly partly arbitrary,
of classifying the oil-bodies into different types. Ile distinguished 8 types,
almost all of which are to be found in the family Lejeuneaceae. The great di-
versity in oil-body size and form, as well as number, is therefore to be stressed
as one of the family characteristics of the group, contrasting it sharply to such
related families as Radulaceae, Porellaceae, Firullaniaceae in which the oil-bodies
differ from one family to the next, but are relatively similar in all species within
the family. This suggests, of course, that the broad generic limits adopted in
the Frullaniaceae appear warranted on a cytological basis, while the narrower
generic limits in the Liejeuneaceae are also warranted (with some exceptions to
be noted below).

The first-named author (Schuster, 1954 b) has suggested an emended form
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of the classification of oil-body types adopted by Miiller (1939). Since almost
all of the oil-body types found in the rest of the Hepaticae occur within the sole
family Lejeuneaceae, an outline of these oil-body types is here given, together
with examples selected from the species treated in the present work:

1. Oil-bodies oceurring in all chlorophyllose cells (no chlorophyll-free cells),

I-many per cell, ocelli quite absent.

1. Oil-bodies homogeneous (under the oil-immersion system of the miero-
scope).

a. Oil-bodies very small (less than 2.5x 6 u, usually much less), and
numerous, usually more than 12 per cell. (Taxilejeunea type. Taxi-
lejeunea obtusangula, Lejeunea cavifolia, L. glaucescens, L. aquatica,
Ptychocoleus, Caudalejeunea, Brachiolejewnea, ete.).

b. Oil-bodies large (over 3 x 7 , usually much larger), and few, usually
1-5, at times becoming faintly segmented with age. ( Bazzenia-Nardia
scalaris Type; not known among stuclied species ef Lejeuncaceae).

2. Oil-bodies formed of several to numerous globules or segments, not
appearing homogencous (under the oil-immersion system, of the micro-
scope). At times the individual spherules of which the oil-body is com-
posed of nearly the same refractive index as the matrix, hence difficult-
ly perceptible.

a. Globules constituting the oil-body minute, scarcely or not protruding
through the common bounding membrane: the oil-body thus appearing
to be faintly granulose or papillose.

(1) Oil-bodies rather numerous, 4-15 or more, usually small (2-3 x
4-7 v or smaller, rarely some larger), not nearly filling cell-lumen.
Lejeunea (most speeies ), Stylolejeunea, Microlejeunea laetevirens,
Cololejeunea spp., ete.

(2) Oil-bodies few, 2-5 per cell, otherwise asin (1). Microlejeunea
(most species ).

(8) Oil-bodies few (2-4, rarely 5 per cell), relatively large, ca 3-5 x
6-9 u or larger. Neurolejeunea breutelii.

(4) Oil-bodies normally 1 per cell, large and plate-like, usually 6-9 x
12-15 p or larger  (Raedula-type; also in Scapania gymnostomo-
phila; not known in any studied Lejcuncaceae, but Cololejeunca
manutissimae (P1. X111, Figs. 5-6) may approach this type).

b. Globules constituting the oil-body coarse (the width of the oil-body
usually formed by 1-8, rarely 4 rows of coarsc segments ), cach strongly
individually protruding, the oil-body thus cvidently segmented in
appearance.

(1) Oil-bodies small and numerous, usually less than 8-4x 5-7 .
(Drepanslejeunea spp., most Cololejeunea spp., Leptocolea spp.)

(2) Oil-bodies large, ea 5x 10 to 12 x 24 u, 1-3, rarcly 4-5 per cell.
(Pycnolejeunea type: Pycnolejeunea, Mastigolejeunea, Rectoleje-
unea spp., Buosmolejounea, Cheilolejcunce, Leucolejeunea, ete.).

I1. Oil-bodies occurring in two forms: small and fewer in normal vegetative
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cells, larger and more numerous (and nearly filling the cell-lumen), in
“ocelli”, the ocellus thus with several to many large oil-bodies. Taenio-
lejeunea type.

ITI. Oil-bodies occurring in two sharply diserete modes: several to many small
oil-bodies in chlorophyllose, vegetative cells, and one very large, usually
homogeneous oil-body (at least 10-12 x 15-18 i) in each of the ocelli.
Several hundred species of Lejeuneaceae with dimorphie leaf-cells, of this
type have been studied by Zwickel (1932), but unfortunately on the
basis of dead -material. Since this author did not distinguish between
the cell-contents of the ocelli, and was unable to study the cell-contents
(e. g., oil-bodies) of the chlorophyllose cells, his work is difficult to
evaluate in a study of this type. The authors suggest, forr the time be-
ing, that we call this cell-type the Drepanolejeunea Type, with several
subtypes suggested below. This type of cell-differentiation occurs only

in the Lejeuneaceae and Frullaniaceae. On the basis of the limited amo-
unt of material available, the following subtypes appear distinct:

(1) Vegetative (e. g., chlorophyllose ) cells with oil-bodies minute (less than
2 x5 ¢t usually), formed of few, sharply distinct segments, or homo-
gencous in part. Ocelli scattered in the leaf-lamina, not in a basal
group or line ( Biplasiolejeunea rudolphiana, Leptolejeunea elliptica,
L. swbacwta, ete., Harpalejeunea spp. ).

(2) Vegetative cells with oil-bodies spherical to ellipsoidal, larger (usually
3 x5 ¢ orlarger), formed of many segments, usually papillose o1 fine-
segmented in appearance. Ocelli not basal. (Drepanolejeunea spp.).

(8) Vegetative cells with oil-bodies of a few minute segments, or of isolated
droplets, appearing distinctly segmented; ocelli in a basal group.
(Rectolejeunca bertereana; Ceraiolejewnca, Harpalejeunea, Spp.).

(4) Vegetative cells with oil-bodies 2-4-5 per cell, readily evident, formed
of numerous fine globules, appearing papillose; ocelli basal only.
(Microlejeunca wlicina, M. ocellifera, Harpalejeunea ovata).

IV. Oil-bodies absent in vegetative cells, but present in scattered cells (“oce-
11i"), in which a single large oil-body occurs, but no chloroplasts. (This
type found in the Marchantiales, in Riella, but apparently not in any
Jungermanniales. This type is perhaps approached by Rectolejeunea ber-
teroaua, P1. VIII, Fig. 2).

V. Oil-bodies totally absent. No Lejeuneaceae appear to lack oil-bodies.

Utilizing the classification suggested above (under I-1IT), we can suggest
the following grouping of the genera of Lejeuneaceae examined. It is probable
that in some cases (for instance in all the IIolostipae) the suggested grouping
rather closely follows phylogenetic principles. However, the authors do not
wish to suggest that similar features as regards the oil-bodies necessarily implies
close phyletic relationship. Therefore, some or all of the following groups surely
contain phyletically diserete elements. It should be noted that, using the above
classification, almost all species seen of a particular genus fall into a single
category. In the few cases where this is not the case (Rectolejeunea, Euosmo-



16 Journ. Hattori Bot.Lab. No.11 1954

lejeunea, Lejeunea), further study as regards delimitation of the genus, may
show that our present taxonomic concepts are incorrect. It is also to be noted
that “weakly separated” genera usually share very similar oil-bodies.®

Utilizing the three fundamental divisions (Holostipae, Schizostipae, Parado-
xae), we can tentatively suggest the following classification into groups that may
be related because of similar oil-body types, and similar cell-wall features:

1. Holostipae

a) Ptychanthus group:- Including Ptychanthus (2 species), Tuzibeanthus
(1 species), Thysananthus (1 species), Mastigolejeunea (2 species) and undoubt-
edly other genera. This group is well-defined in having several (less than 10,
except Ptychanthus, which may have as many as 10) large oil-bodies, composed
of discerete, individual protruding oil-globules (thus appearing vesicular, of the
“grape-cluster” type of Miiller). Each oil-body is usually formed of rather few
(at most 15-20, rarely 24-30 in surface view) large globules, mostly 1.5-2 ¢ 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 large ones;
furthermore, ocelli never occur in this group.

b) Neurolejeunea group:- Including only, among the examined genera, Ne-
urolejeunea (1 species examined). In this group we have, as in the previous
one, relatively few (2 -5 in the sole species seen) large oil-bodies (8-3.5 x 6-9 ).
Each oil-body appears faintly granular, because it is formed of innumerable
minute globules (much less than 0.8 ¢ in diameter, not individually resolvable
under oil-immersion), which do not distinetly protrude through the common
plasma membrane, hence the oil-body appears essentially smooth.

¢) Spruceanthus group:- Including Spruccanthus (2 species), Brachioleje-
unea (3 species), Ptychocoleus (3 species, ), Archilejeunca (1 species), Lophole-

6) For instance, those of Lejeunea, Microlejeunea, Stylolejeunea arc essentially identical. We
would suggest that these three groups might well be considered as only subgenerically
distinet from each other. On the other hand, Rectolejeunea (which has a similar type of
lobule as the above genera, with a proximal hyaline papilla, and differs only slightly
in vegetative characters from some speeies of Lejeunea), differs radieally in oil-body type
(as well as in asexual reproduction). Therefore, the first-named author is content to con-
sider this as a good genus. In spite of that faet that Rectolejeunea has a proximal hyaline
papilla, and Fuosmolejeunca a distal hyaline papilla, on the lobule, the two genera agree
closely in the nature of the oil-bodies. Therefore, although the separation of the two by
Evans is justified on morphologieal grounds, the cytology suggests, nevertheless, a close
relationship. On the other hand, Euosmolejeunea and Cheilolejeunea agree closely in lobule
form and position of the hyaline papilla. Furthermore, we find that the oil-bodies of the
two groups are very similar (sce discussion under E. polyanthaj. We would therefore
suggest that these two genera may well he regarded as a single genus, with two subgenera.

On the other hand, such recently separated genera as Archilejeunea and Leucolejeunea
are shown, by the eytological features, to by only very distantly related. Cytological
study here shows that Evans, in splitting off Leucolejeunea from Archilejeunea performed
a much-needed task, and gave us two groups cach of which is a mueh more natural and
homogeneous entity than the previous *portmantcau” genus Archilejeunea represented. The
converse therefore also usually holds: if a group ean be sharply separated on morpholo-
gical grounds (and Leucolejeunea is very sharply circumseribable), it usually shows dis-
tincetive peculiarities as far as its eytology is concerned.
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jeunea (4 species ), Caudalejeunea (1 species), Odontolejeunea (1 species). This
group is sharply defined in having the oil-bodies relatively numerous (mostly
18-40 per cell, rarely as few as 10), oblong to fusiform to nearly linear, and
quite homogeneous within (hence strongly refractive and glistening); the indi-
vidual oil-bodies are also relatively small and less than 8 x 7 «, more often on the
order of 1.5-1.8 x 8 -5 u. Ocelli are absent in all members of this group.

d) Leucolejeuneca group:- Including only Leucolejeunea (8 species). Qil-
bodies almost invariably 1 per cell (rarely 2), very large, formed of circa 40 or
more (in surface view) globules that are relatively large ( = 1-1.5 «), strongly
protrude through the common membrane; the oil-bodies are thus essentially of
the “grape-cluster” type. The genus appears to have an isolated position in the
Holostipae, and may perhaps be more closely related to some genera of Schizosti-
pae placed here in the Pycnolejeunea group.

e) Stictolejeunea group:-  Includes Sticinle,cunea squamate (Willd.) Schi-
fin. (of which only herbarium material has been seen) and 8. kunzeana (which
has not been studied). The oil-bodies of this group of IHolostipae are not known,
but the group can, nevertheless, be sharply separated because of the cellular
dimorphism - the laminar cells being of two types, chlorophyllose (and presuma-
bly with small oil-bodies ) and non-chlorophyllose, or nearly so (the ocelli). The
ocelli are scattered and occur in large numbers (up to 30 per leaf).

The Stictolejeunea group is the most specialized of the Lejeuneaceae Holo-
stipae, in many respects. This is as true for the cells as for the perianth form.
The group differs from both the four preceding types, and the following in the
scattered ocelli.

£) Neurolejeunca catenulate group:-  Agreeing with the preceding group in
the presence of cellular dimorphism. Iowever, unlike the Stictolejeunea groun,
the present one shows a division between a basal group or vein of ocelli, and
otherwisc homogencously formed chlorophyllose laminar cells. Only herbarium
material has been seen of this group (N. seminervis, N. catenulaia).

2. Schizostipae

The Schizostipae fall into several categories, as regards the oil-body types to
be found. The range in variation in the non-ocellate types is from forms with
numerous, minute homogeneous oil-bodies ( Taxilejeunsa type) to forms with the
oil-bodies somewhat less numerous, but composed of fine, difficultly perceptible
oil-globules (less than 0.6 ¢ in diameter), therefore appearing finely to obscurely
papillose (but not segmented) (Lzjeunca type), to a {inal, third type (Pycnoleje-
uneq type) in which the oil-bodies are very few (mostly 1-4 per cell, rarely 5
per cell in some cells), are composed of coarse globules, and thus distinetly seg-
mented in appearance. It seems unnecessary to stress that these three types
are not sharply differentiated from each other, but gradually intergrade.

a) Taxilejeunea group:- The oil-bodies numerous, ca. 12-50 per cell, minute
(usually 1.83-1.8 x 2-3.5 u), highly refractive and glistening, appearing homo-
geneous under oil-immersion, quite smooth externally. Ocelli are quite lacking.
The chloroplasts average as larger than the oil-bodics in surface-area. (Including
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Tazilejeunea, 2 sp. ; Lejeunea glaucescens and cavifolia, aquatica, japonica, and
scalaris).

b) Lejeunea group:- The oil-bodies averaging somewhat larger (usually the
larger 3 x 5 # to 4-5 x 8--10 1), moderately frequent (4-12 per cell in most cases),
and formed of small globules (less than 0.6 0.8 u# in diameter, rarely to 1 u)
which protrude slightly to indistinctly; the oil-bodies thus varying from obseu-
rely papillose to very finely segmented. The medium-sized and larger oil-bodies
formed usually of 3-5 or even 6 rows of globules (across their narrower diame-
ter). Ocelli are quite lacking in all cases.

Including Lejeunea flava, cladogyna, planiuscula, minutiloba, floridana,
patens, vaginata, boninensis, mayebarae, six (all examined) species of Micro-
lejeunea, Stylolejeuneca spiniloba, Tuyamaella molischii, and two species of
Fuosmolejeunea. Ocelli are quite lacking in all the examined species, except in
some of Microlejeunea.

¢) Pycnolejeunea group:- The oil-bodies very large, mostly 1-3, rarely 4-6
per eell, coarsely segmented and of large spherules (rarely less than 1.2, often
2-4 1 in diameter), the spherules strongly individually protruding (thus of the
“grape-cluster” type of Miiller). The oil-bodies very usually nearly appearing
to fill eell-lumen, their length usually more than one-half the cell-length (when
well-developed ). Ocelli constantly lacking. The oil-bodies of maximum size in
each cell usually 4 5x9-12 ¢ up to 12 x 22 u, formed of ca. 15-30 coarse seg-
ments (in surface view). Including Pycnolej-unea, 2 sp.; Euosmolejeunca, 6
species; Crossotolejeunra, 1 sp.; Chetlojeunea, 1 sp.; Rectolejeunea, 3 species.

The preceding three types are primitive in the absence of cellular dimorph-
ism, ocelli being lacking. Only in Microlejeunea (a specialized and reduced deri-
vative of Lejeunca) do ocelli appear, in a few species. The preceding three
groups are also “primitive” in that there is usually slight or no modification of
the underleaves, and the leaf-form is usually of the unmodified, traditional type.
The plants are also ecologically little speeialized, lacking epiphyllous types.
Furthermore, the perianth-types represented are little or' not specialized or armed.

By contrast, the following three types represent exceedingly specialized, and
often highly derivative forms. It is of some interest that these forms are not
all derivable from one of the three preceding schizostipous forms, but appear (in
at least some cases) to have evolved direetly from the Holostipae. This appears
to be the case at least with Cerafolejeunea.

d) Ceratolejeunea group:- Including only Ceratolejeunea (3 species) and
possibly Neurolejeunca s. str., exel. N. breutelii. Cells with a basal group or
line of enlarged cells that constitute the ocelli; vegetative cells with a small
number (2-5 usually) of small, obviously few-segmented oil-bodies, which vary
from 2.5-83 x 5 to at most ca. 3x 10 u. Cells with walls deeply pigmented.

This group stands isolated in the Schizostipae studied. It is the only schi-
zostipous complex with a well-defined tendency tewards development of secondary
pigmentation of the cell-walls. In spite of the divided underleaves, and the
stem structure (see Schuster, 1954), perhaps more nearly allied to the ITolosti-
pae. Correlated with the extremely specialized cytology, we find specialized
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vegetative features (utriculi) and reproductive features (modified perianths ).

¢) Drepanolejeunea group:- Including the complex of genera related to
Drepanslejeunca, Harpalejeunea and Leptolejeunea. This complex is quite
unrelated to either the preceding or following type, but appears rather to be
derived from Type b (L2jeunea group). Assoeiated with the greatly inereased
specialization of the cells, and the clear-eut dimorphism of the cells, there is a
high degree of specialization both in vegetative structure (leaf and underleafsha-
pe) and reproduction (speeialized brood-branches; specialized perianths, ete.).
The cells have colorless walls, very thin but with often diserete trigones and in-
termediate thickenings. Ocelli are present and almost always scattered in the
leaf (either as an interrupted line, or irregularly dispersed; more rarely there
is a basal ocellus or basal or subbasal group ; the ocelli are usually few and range
mostly from 1-6 per leaf ); the ocelli average little or no larger than surround-
ing cells. The vegetative cells bear few (usually 2-8) rather small, non-homo-
geneous oil-bodies; they are formed of either very discrete and few globules
(Leptolejeunea; in some cases evidently of a single spherule and homogeneous )
or else of a larger number (Drepanolejeunca) in which case they are usually
merely fine-segmented or papillose in appearance.

The cytological characters appear correlated with morphological characters
that indicate a distinet relationship, among the genera of this group: shallowly
bilobed underleaves with divaricate lobes; leaves strongly narrowed and usually
tapering, narrowed at base as well, usually averaging at least twice as long as
wide; lobule form; extreme delicacy and usually small size; inability to develop
secondary pigmentation; specialized caducous brood-branches. The high inecid-
ence of epiphylly in this group is also a mark of specialization.

In cytological features, the nearest relationship oceurs with such species as
Microlejeunea ulicina. Whether there is any fundamental basis forr this simi-
larity is doubtful.

t) Rectolejeunea berteroana group:- Including only R. bericroana and its
immediate relatives. The cells in this group are unusually small, evenly thick-
walled, and of three types: at the base of the leaf are a group of somewhat enlarg-
ed cells, each with a single large oil-body - the basal ocelli; the rest of the lamina
consists of cells that do not differ in size or form from each other but bear a
single, large oil-body (which is segmented, at least with age). The cells of this
last type (laminar ocelli) are numerous, often 10 18 to 24 per leaf.

Associated with the extreme modification of the cells, we find a highly speci-
alized mode of asexual reproduction (modified caducous leaves on specialized
shoots). 'This group is very restricted as to number of species; it apparently
has evolved from group ¢, above (Pycnolejeunea group). With this it agrees
in (1) the few oil-bodies per cell; (2) their sharply segmented form. It differs
from this at once in the cellular polymorphism, and the much smaller oil-body
size in vegetative cells.

3. Paradoxae

The Paradoxae include the genera sometimes placed into the Aphyllae and
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Diplasiae. 1In this group there is no sharp correlation between genera and cy-
tological types. With the exception of Taeniolejeunea, the cytological types
appear to be important largely on the specifie or species-group level, rather than
on the generic level. The following cytological groups may be distinguished:

a) Aphanolejeunea group:- C. biddlecomiae, diaphana, calcarea, Apha-
nolejeunea evansit and sicaefolia belong to this group. In these species the oil-
bodies are small, usually subspherical to fusiform to ellipsoidal, and formed of
minute, barely perceptible globules. Superficially, the oil-bodies may appear
virtually homogencous (but, unlike true homogeneous oil-bodies, they break down
shortly after the death of the plants). No ocelli are present.

b) Cololejeunea group:-  C. subcristata, minutissima, contractiloba, Lepto-
colea spp., ete. In this group the oil-bodies are small (usually 1.8-2 x 4-6 to
3% 5-7 ) and similar in form and usually in number (2-10 per cell) to the
preceding group, but the oil-bodies are not smooth, being evidently segmented,
with individually protruberant (each 1-2 ¢ in diam.) segments. No ocelli are
present.

¢) Diplasiolejeunca group:-  Including Diplasiolejewn-a (rudolphiana,
ete.), possibly some species of Leptocolea and Cololejeunea. In this group the
cells are dimorphie, scattered laminar cells being differentiated as ocelli (usually
equal to surrounding cells in size), each of which contains a single, glistening,
homogeneous, oil-body. The surrounding vegetative cells usually bear 3-6 seg-
mented oil-bodies (similar to those of group b, above). The ocelli are variously
disposed, but never form a basal vitta (e. g., no ocelli monoliniata occur).

d) Taeniolejeunea group:- Including Tarniolejeunea (7 species studied),
Cololejeunea pro parte (4 species). In this group belong specialized species
with conical papillae on the dorsal leaf surface, and seriate ocelli at the leaf-base.
In the laminar cells the oil-bodies are minute and few, nearly smooth ( formed of
minute and indistinet granules, recognizable only under very high magnifica-
tion). In contrast, the ocelli are formed of larger cells, each bearing 1-several
oil-bodies (which are evidently compound, formed of numerous and dense globu-
les), filling most of the lumen of the containing cell.

e) Colura group:- Oil-bodies hyaline, homogeneous within, 20-40 per cell,
ovate to fusiform, occasionally rotundate. (Two collections, of dried plants, of
C. meijers could be studied. The oil-bodies soon disintegrate and finally almost
disappear after the cell died).

1V. Materials examined?

Tribe and genus Species
North America,
Japan West Indies,
(Hattori) Europe, Africa
(Schuster)
Holosipae:
Ptychanthus striatus (I:10-11)

V4 dieicus (A)



MRFN294E TREBI DT JE AT & 55115 21

Tuzibeanthus porelloides (I:12-13)
Thysananthus aculeatus
Mastigolejeunea auriculata (V:4)

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

7 polymorphus (1:2-8)
Brachiolejeunea sandvicensis (1:4)

v bahamensis (NA;IV:1-2)
Ptychocoleus nipponicus (I:06)

” heterophyllus (NA;IV:3)
Phragmilejeunea pappeana (A)
Caudalejeunea lehmanniana (NA; V:1-3)
Archilejeunea kiushiana (1:5)

Marchesinia chrysophylla (A)
Lopholejeunea muelleriana (NA; IV :4-7)

” formosana (1:7-8)

Vi nipponica (1:9)

” subfusea (NA;IV:8)
Neurolejeunea breutelii (AN;VI: 1)
Leucolejeunea clypeata (NA;V:5)

” knysnana (A)

Y rotundistipula (A)

” capensis (A)

Y unciloba (NA)

” conchifolia (NA; V:7)

Y xanthocarpa (1:16) xanthocarpa (NA;V:6)

” japonica

V4 subalpina

V3 #  var. yakumontana

” flavescens
Odontolejeunea sieberiana (W1I)

Schizostipae:

7) In the majority of cases, the specimens studied were living, or had been dry for less than
two weeks. Since most species involved withstand drying for this length of time without
cytological changes that are irreversible, such plants may be considered valid for study.
Where plants were dry for longer periods, this is generally noted after the deseription of
the speeies involved.

In the following table the origin of the materials cited is given; those in Column I are all
of Japanese origin; those in Column IT either of North American or West Indian origin,
or of European or South African origin. For that rcason, theabbreviations N.A., W.I.,
E., and A. are used. The data for the North American and some West Indian materials
arc based on original studies by the senior author; the data for the European plants are
based either on studies of living plants, leg. E. W. Jones (via Air-Mail®, or based on
Miiller (1939): the data on the South African species is taken from Arnell (1953). Three
‘West Indian species arc cited from Jovet-Ast. The compilation of the latter data is by
the senior author. Plate and figure citations (within parentheses) are given for those speeies
illustrated.
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Pyenolejeunea

”
Ceratolejeunea

”

7
Euosmolejeunea

”

/

”

7

”

Y

”

”

”
Rectolejeunea

”

”

7

”
Inflatolejeunea
Anomalolejeunea

Y
Cheilolejeunea
Nipponolejeunea

Y
Drepanolejeunea

Y

Y

”

Y

”

”

”

Harpalejeunea

”
Leptolejeunea

”
Lejeunea

Y

7

v

Y

v
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tosana (I:17-18)
obtusilobula (I: 19-20)

osumiensis (1:21-23)
ontakensis (1:24-25)
nipponica (1T:1)

obtusifolia (I1:4-5)
claviflora
auriculata

pilifera (I1: 6-7)
subalpina (II: 8)

japoniea (I1:9-11)
tenuis (11: 12)
foliicola (IIT: 24-27)

intermedia (I1: 18-14)
subacuta (II: 15-106)

flava (II:22-23)

cubensis (NA; VI: 4-4a)
guianensis (NA; VI:2-3b)
rubiginosa (NA)

clausa (NA; VI1:8-5)
rigidula (NA ; VII:6-8)
parvula (NA)

polyantha (NA; VII: 1-2)

berteroana (NA; VIII: 1-2)
brittoniae (NA; VIII: 6-8)
maxonii (NA ; VIII:4-5)
phyllobola (NA)
rhodesiae (A)
capensis (A)
pluriplicata (A)

Y var. tabularis (A)
decidua (NA; VIII: 8)

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

bidens (NA; 1X:3 4)
»  ssp. appalachiana

(NA; 1X: 5-6)

ovata (NA; 1X: 9-10)

elliptica (NA; 1X:7-8a)
flava (NA; X:12; A)
cladogyna (NA; X: 3)
caroliniana (NA; X: 4-5)
floridana (NA; X:9)
patens (NA ; X:6-8; XI:1)
capensis (A)
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”

v

7

”

v

V4

”

”

”

”

Y

”

7

”

”

7
Mierolejeunea

”

Y

7

7

Y

Va
Potamolejeunea
Ciliolejeunea
Strepsilejeunea

Y
Stylolejeunea
Crossotolejeunea
Taxilejeunea

”

V4

”
Prionolejeunea
Tuyamaella

Paradoxae:
Diplasiolejeunea

Colura
Cololejeunea
”
”
”
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mayebarae

vaginata (II: 19-21)
boninensis (I1: 17-18)
japonica (II: 24)
scalaris

aquatica (II: 25-26)

rotundistipula
var. pallida (II: 27-28)
punectiformis (11: 29)

molischii (111: 1-2)

meijerii (text-fig.)
denticulata
minuta (I11:3)
orbiculata

23

convexa (A)
tabularis (A)
eckloniana (A)
helenae (A)
caespitosa (A)
microlobulata (A)

cavifolia (NA; XI1:2-3; E)
planiuscula (E)

glauceseens (NA; XI:4-5)
maevicari (E)

laetevirens (NA; XII: 2-5)
ruthii (NA; XII:6)
ulicina (NA; XII: 7-9; B)
ocellifera (A)

bullata (NA)

holtii (E)

capensis (A)

knysnana (A)

georgiensis (A)

spiniloba (NA ; X1I: 1)
bermudiana (NA; XI:7-8)
obtusangula (NA; X1:6)
cggersiana ? (WI)
conformis (A)
vallis-gratiac (A)

acmula (WT)

rudolphiana
(NA; XTII: 1-4)

minutissima (NA ; XIII:
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5-T; XIV: 1-2)
Y myriantha (A)
” rupicola (II1: 4)
Vi shikokiana (III: 5)
7 yamanakana
7 spinosa (III: 6-8)
Y biddlecomiae (NA ; XIII: 8;
XIV:6-8)
” calcarea (B)
” contractiloba (NA; XIV:
3-5)
” diaphana (NA; XV:1-2)
Y subdiaphana (NA)
Vi suberistata (NA; X1V
9-10; XV:3-4)
Aphanolejeuneca sicacfolia (WI; XV: 11)
” evansii (NA; XV:5)
7 ephemeroides (NA)
Leptocolea gobelii
v dolichostyla
” horikawana
7 japonica
” longilobula
” miyajimensis var. microdonta
(111: 10 12)
” nakaii
” aoshimensis (1I1:9)
” ciliatilobula (III: 13 14)
Y scabrifolia (W1)
Y cardiocarpa (NA; XV:
6-10)
Taeniolejeunea oshimensis (I1T: 15-19)
” pseudofloccosa ([11: 23 24)
” ocelloides (TII: 21 22)
” peraffinis
u appressa (111: 20)
” floccosa
v verdoornii
Total genera: 42 Total species: 67 Total species: 849

V. Treatmenrt of individua® species
A. Ho'ostipae
Ptychanthus siriatus (L. et L.) N. var. perrotietii (St.) Ved. (PL [, Figs.

8> Not including those specics already listed in Column T.
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10-11). Oil-bodies mostly 10 per cell, grayish, very large, 5-15 (mostly 6-8)
x 3.5 u, segmented (of “grape-cluster” type), formed of moderately numerous,
large globules (ca. 1.5 ¢ in diameter). TIn the cells of leaf-margin, oil-bodies
smaller, spherical or nearly so, composed of few adhering globules. (From fresh
material ; on rocks, ea. 350 m. alt., Kitago, Miyazaki County; S. H.)

Ptychanthus divicus (Sim) Arnell.  Cells 12-18 ¢ marginally, 18 x 20-30
1 medially, walls brown, with distinet trignones and intermediate thickenings.
Oil-bodies persistent, 2-3 per cell, segmented, eolorless, up to 6 x 10 u (South
African material; fide S. 4.).

Tuzibeanthus porelloides 1latt. (P1. 1, Figs. 12-13).  Qil-bodies mostly 6-9
per cell, grayish, large, 4-10x 4-4.5 u, segmented (of “grape-cluster” type),
formed of moderately numerous (15-20), large globules (1.5-2 ¢ in diam.). In
the elongated basal cells, oil-bodies 9-14 per cell, equal or £ larger in size. In
the marginal cells, oil-bodies 3-6 per cell, smallee (2-6% 2 4 p), globules few
and indistinet. (From two dry eollections 20 and 50 days, respectively, after
collection ; on limestone, ca. 500 m., Watari, Kumamoto Co.; 8. I1.)

Thysananthus aculeatus Ilerz  Oil-bodies grayish, segmented (of “grape-
cluster” type) formed of 10-20 Jarge globules (1-2 ¢ in diam.). In the marginal
cells oil-bodies 2-8 per cell, small, mostly spherical (2.5-3 ¢ in diam.), globules
few and indistinct. In the middle eells, oil-bodies 3-4 per cell, 3-6 x 3-4 u. In
the basal elongated cells, oil-bodies 3-5 (ravely 6) per cell, mostly 8 x 4 ¢ (rarely
10 x 4.5 1) in size. (Based on material dry for 5 days; on barks, Isl. Yakushima
S.LH.)

Mastigolejounea auriculala (Wils & Hook.) Sehiffn. (PI.V, IMig. 4).  Cells
characteristically diamond-shaped, ca. 13-15 ¢ wide x 17-22u¢ long, with very
large bulging trigones that are often nearly confluent ; walls more or less brown-
ish to fuscous pigmented ; marginal cells only 810 .

Oil-bodies typically bacilliform to narrowly ellipsoidal, (1) 2-3 per cell in
the leaf-middle, in a few cells spherical and only 3.5-4 ¢, mostly 3.5-4.5 x 6-9 w,
relatively prominent, near leaf-base sometimes H-6 x 10-14 u, formed of rather
numerous, readily evident, somewhat protruding oil-globules of small size (less
than 1 ), thus appearing coarsely papillose other than segmented. Marginal
cells with smaller, usually eireular oil-bodies only 3-3.5 ¢ in diameter, absent
from many marginal cells. Chloroplasts 5 6 ¢ long, unusually large, but averag-
ing much smaller in surface-arca than the oil-bodies.  (Chunchulla, Alabama,
1950; R. M. 8.)

Mastigolejeunca livkivensis (1lorikawa) Ilatt. var. mayebarae Ilatt. (syn.
M. Maycbarae 1latt. Iepat. Japon. Exsice. Ser. 3, 195). (PL 1, Figs. 14-15).
Oil-bodies mostly 2 (but oceasionally 3. or in the clongate basal cells 4) per cell,
grayish, very large, 10-13x5-6 ¢ (or in the clongate basal eell up to 15-20 x
6-7 w), segmented (of “grape-cluster” type), formed of 15-25 large globules
(1.5-2 ¢ in diam.). In the marginal cells, oil-hodies smaller, often spherical (as
separated globules). (Dry material 10 days after eollection; on limestone, ca.
300 m., Isshoochi, Kumamoto Co.; N. 71.)

Spruceanthus semirepandus (N.) Vrd. (PL I, Fig. 1).  Oil-bodies numer-
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ous, 20-30 per marginal cell, 30-40 (rarely up to 50) per middle cell, 40-50 (or
more) per basal elongate cell, oblong in shape, 4-5 (rarely 6) x 2- 2.5 u, or* occa-
sionally spheriecal, 2-2.5 ¢ in diameter, hyaline, homogeneous within (but appear-
ing to be differentiated into two layers, an outer thin, skin-like layer, and an
inner one). (From fresh material, and from material dry ca. 30 days; on tree
trunks, ca. 500 m., Sakatani, Miyazaki Co.; on tree trunks, ca. 400 m., Isshoochi,
Kumamoto Co.; on barks, Mt. Kaimon, Kagoshima Co.; S. I.)

The following 10 species of the Spruceanthus group have oil-bodies of the
same type as this species.

Spruceanthus polymorphus (Lac.) Vrd. (Pl. I, Figs. 2-3). Oil-bodies 10
-45 (mostly 15-25) per cell, hyaline, homogeneous, oblong (or often =+ fusi-
form), ea. 6 x 3 ¢ (ravely 10 x 3 ), or occasionally spherical, ca. 3 ¢ in diameter.
(From fresh material; on barks, ca. 350 m., Kitago, Miyazaki Co.; on barks, ca.
50 m., Obi, Miyazaki Co.; S. H.)

Brachiolejeunea sandvicensis (G.) Evs. (PL I, Fig. 4). Oil-bodies 30-35
per cell, oblong, 4-5 (rarely 6.5) x2-2.5 y, occasionally rotundate, 2.5 % 2 U,
hyaline, homogeneous within. (From fresh material and from material dry 35
days; on barks, ca. 250 m., Obi, Miyazaki Co.; on barks, ca. 400 m., Isshoochi,
Kumamoto Co.; 8. H.)

Brachiolejeunea bahamensis Evs. (Pl IV, Figs. 1-2). (1.) Cells subiso-
diametrie, quadrangular to hexagonal, thin-walled with trigones large, bulging
usually on two sides, concave on the third; walls brownish. Median cells ca.
20-23 1 x 2528 u. Oil-bodies mostly 15-22 per cell, narrowly ellipsoidal to
narrowly fusiform, homogeneous, glistening, highly refractive, ca. 1.6-2 x 5-8 .
Chloroplasts ca. 4 5 u in longer diameter, their area about equal to that of the oil-
bodies, of slightly greater. (S 22915a, Paradise Key, Dade Co., Florida, B. M.S.)

(2.) Oil-bodies similar, but 22 30 per cell, 1.5-1.8 x 3-5 u; chloroplasts ca.
4-5-5.5 ¢ (much larger than oil-bodies). (Long Key pineland, Dade Co., Flori-
da; R. M. 8.)

(3.) Cells 10 12 p along margins, 15-18 x 20 -25 u medially, with large tri-
gones, bulging on 2 sides, concave on the third. Oil-bodies (9) 12-15 per cell,
fusiform to bacilliform, homogeneous and glistening, ca 1.2 x 4.5 ¢ to 1.5 x 5.54,
in some cells largely ovoid to subspherical and 1.5-2 ¢ orr 1.5 x 2 g; chloroplasts
4-4.5 ¢, much larger than oil-bodies. (S 31748b, Monroe Co., Fla.; R. M. S.)

Ptychocoleus nipponicus Ilatt. (Pl. I, Fig. 6). Oil-bodies 10-25 (mostly
15-20) per cell, hyaline, homogeneous within, oblong or rarely rotundate, 1.5-6
x1.5-2 ¢t (mostly 4-5x 2 u); in marginal cells, oil-bodies smaller (1.2-3 x 1.2
1), 1-7 per cell or often disappearing. (Material dry 15 and 20 days; on barks,
ca. 300 m., Hitoyoshi, Kumamoto Co.; on barks, ca. 350 m., Isshoochi, Kumamo-
to Co, 8. H.)

Ptychocoleus pappeanus (Nees) St. Cells 12 ¢ on margins, 16 x 26 ¢ in
leaf-middle, with large trigones and intermediate thickenings. Oil-bodies 4 -5 per
cell, 4 x 4 to 4 x 6 ¢, segmented, colorless (South African material; fideS. 4.)%.

Ptychocoleus heterophyllus Evs. (P1. 1V, Fig. 3) Cells of leaf-middle some-
what elongate-hexagonal, ca. 20-24 x 25- 35 ¢, the walls very irregular, due to the
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large trigones (which normally have two sides bulging, the third concave, thus
irregular and undulate in shape), and the commonly present intermediate thicken-
ings (usually occurring one between each pair of trigones, but absent on most
shorter walls); cell walls thus strongly undulate, yellowish to yellowish-brown
(except in the shade forms, where the walls are colorless). Oil-bodies 7 12 per
median eell, homogeneous, glistening, colorless, bacilliform to narrowly fusiform,
2 x 3.5 to 2x 5 i, occasionally to 2 x 8 ¢, in occasional cells ovoid to broad-ellip-
soid and ea. 2.5x3 w to 3 . Marginal cells with oil-bodies usually smaller,
mostly nearly spherical. (Juniper Springs, I'lorida, December 22, 1951; R. M.
S.)

Caudalejeunea lehmanniane (Gottsehe) Evs. (PL. V, Figs. 1 8). (1) Mar-
ginal cells only 14 16 g, ravely 16 18 g, averaging quadrate; median cells 20 22
twide x 27-36 (42) e long. Cells with characteristic arrangement, elongate in
cell-middle, mostly narrowly hexagonal, tapering towards cach end, almost dia-
mond-shaped and arranged in essentially a shaped pattern. Cell walls hyaline,
thin, exeept for the nodular, bulging trigones and numerous diserete intermediate
thickenings (one, rarely two, of which occur between each pair of trigones). Oil-

9) As is evident on a comparison with the deseriptions and figures given for the preceding
(Japanese) and the following (Neotropieal . species of Ptychocoleus. the present speeies
has very different oil-bodics. They differ not only in number, but in size and strueture.
This suggests that P. peppeanus does not belong to Ptychoceleus. This is also elear from
the form of the lobule (sce Arnell, 1953, Fig. 12d .. The inflated, pyriform perianth, with
the very swmmit trisulecate (and henee with three weak folds), also exeludes the speeies
from Ptychocoleus {which has numerous supplementary carinac,.

The form of the leaves, the nature of the eells and oil-bodies, and the form of lobules
and underleaves, as well as the lack of more than three folds of the perianth suggest
BMastigolejeunea. However, the presence of “female organs frequently scveral in groups
in the top of somewhat clongated branches” does not suggest Mastigolejeunea. Neither does
the evident lack of subfloral innovations, which uniformly oceur in Bastigolejeunea. The
tricarinate perianths, and tendeney for dentition of the bracteole suggests Caudalejeunea
Zas docs the terminal perianth on a more or less elongate shoot ; however, the latter genus
has cells with numerous, small homogencous oil-bodies (as does Ptychocoleus, s.str.. The
writer would suggest that this species be split off to form a separate genus. It is to be
noted that Arnell (1. c., p.288) defines Ptychocoleus as having “4-12 obtuse low plicac along
the perianth from top to base”, yet (p. 184) deseribes that of P. pappeanus as “inflated,
with 3 short and shallow furrows in the apex, ™ and illustrates it as inflated and eplicate.
For Ptychocoleus pappcanus (Nees) St. (=Phragmicoma pappeana Nees, Syn. Hep. 296,
18:44) the writer suggests the new combination:

Phragmilejeunca peppeana (Nces) Schuster, comb. n.

This speeies represents the type of the genus Phagmilejeunea Schuster. The latter
may be defined to include those speeies of Plychocoleus with (1, few, large, segmented
oil-bodies; (2) lobules with only the apieal tooth distinet; (3) perianths without numerous
supplementary keels. A brief Latin diagnosis of the genus follows: Similis ad Ptychocoleum,
differt a: (1) corpora oleifera magna, composita, hyalina, 4-5; (2) foliorum lobuli uniden-
tati; ¢3) perianthia inflata, pyriformia, a oro trisuleata. Typus: Phragmicoma pappeana
Nees.

It is to be noted that the genotype of Ptychocoleus is P.aulacophorus “see Evans, 1908).
This speeies has the lobules with 7-8 small marginal teeth, and a pluriplicate perianth.
In this it approaches P. heterophylius Evs. from the New World, and P. nipponicus
Hattori. Sinee the latter have numerous, small, homogencous oil-bodics, it is presumed
that the genotype (and all true species) of Ptychocoleus have such oil-hodies. (R. M. S)
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bodies numerous, characteristically narrowly ellipsoidal to bacilliform, in ex-
treme cases almost vermiform, occasionally slightly erescentically arched, oceurr-
ing mostly 19-25 per median leaf-cell ; oil-bodies fuller near margin, absent in
1-2 marginal rows. Each oil-body appearing totally homogeneous (under oil-
immersion), highly refractive, ca. 1.5 X 8.5-7 «; near margins smaller, mostly 1-
1.5 x2-4 1. Cells quite opaque due to the large and rather numerous chloroplasts
(averaging 3.8-4.5 1). (8 2290, p.p.)  The oil-bodies of this species are quite
characteristie.

(2.) Under other conditions, the median cells with 22-28 oil-bodies per medi-
an cell, and these nearly spherical and 2.5-3.2 ¢ to ovoid and 2-2.5 x4-5 u. (3
22016, on twigs of Annamomis simpsoni, Dade Co., Florida; R. M. 8.)

Archilejeunea kiushiana (Horikawa) Vred. (PL 1, Fig. 5). Oil-bodies 10-
20 per cell, hyaline, homogeneous within, oblong, often fusiform, ca. 6 x 3 u
(rarely 10 x 3 1), or oceasionally spherical and small, 1.5-4 x 1.5 u; few smaller
oil-bodies in marginal cells. (I'rom 15, 30, and 45 days dried materials; on barks,
ca. 200 m. and 300 m., Isshooehi, Kumamoto Co.: do., ea. 600 m.; do., ca. 400m.;
S 1)

Marchesinia ehrysophylla (T and L) St Marginal cells ea. 20 ¢, median
cells ea. 24 x 26 ¢, walls thin, trigones distinet. il-bodies numerous, single
drops or small compound bodies, slightly yellowish (South Alrican material;
fide 8. A.). It is probable that the above, much too brief, deseription is based
on material in which the oil-bodies have started to disintegrate.

Lopholejeunca imuelleriane (Gottsehe) Sehiffn. (). 1V, Figs. 4 7). (1.)
Cells 24 -30 x 23-25 g, the walls varying from thin (with large but searecly bulg-
ing trigones and oceasional intermediate thickenings), to thick, with the walls
more or less pitted; walls fuscous. Oil-bodies mostly 8-17 per cell, polymor-
phie, linear to bacilliform to ellipsoidal to ovoid, occasional ones orbicular, nor-
mally homogeneous and glistening (the larger often weakly 2-4, rarely 5-0
segmented ), mostly 1.8-2.5 #, when subglobular, to 1.5-1.8 x 4-6 « DMarginal
cells usually with smaller, more or less globular oil-bodies. Chloroplasts large,
orbicular, 8.5-4.5 4, their arca 2-3 times that of the oil-bodies. (8 }'-120, Gulf
Hammoek, Florida; 2. 3. 5.)

(2.) Median eells 22-25 x 25-28 p, the walls brownish, with strongly develop-
ed trigones and frequent intermediate thickenings, of ten confiuent (the walls thus
more or less irregularly thick-walled). Oil-bodies mostly 10 16 per cell, poly-
morphie, mostly ovoid to narrowly ellipsoidal, often bacilliform, occasionally
narrowed medially and dumb-bell shaped, homogeneous and glistening, 233 5
to 1.8-2.4 x 6-7 . (3 29200, 1.5 mi. e. of Whiteville, N. C.; k. M. 8.)

(3.) Cells 19 -23 rtwidex 22-24 u long, hexagonal and somewhat clongate;
walls strongly equally thick-walled, with rather diserete middle lainella and di-
ficultly visible pits; wall somewhat fuscous, at the angles between 3 walls, more
deeply fuseous pigmented. Oil-bodies 9-19 per cell, homogeneous (rarely weakly
3-0 segmented), 1.5-1.6 x 4.5-6 u, to 1.8 x 4.2 ¢, mostly narrowly fusiform; in
a few cells spherical (and 2 @) to broadly ellipsoidal and 1.8 x 3.5 «. Chloro-
plasts large, 4-6.5 x 3-4.5 1, thelir area 2.5-4 times that of oil-bodies. (13 22780a,
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Hillsborough R., Florida; R. M. 8S.)

Lopholejeunea formosana Horikawa (Possibly identical with L. subfusca).
(Pl 1, Figs. 7-8). Oil-bodies 8 -15 per cell, hyaline and homogeneous, rotundate
or mostly oblong, 2.5-7 x 2.5 ; in marginal cells less numerous, often only 5 per
cell, almost rotundate. (I'rom fresh and 15-days dried materials; on barks, ca.
20 m., Obi, Miyazaki Co.; on, barks ca. 700 m., Hitoyoshi, Kumamoto Co.; S. H.)

Lophaolejeunea nipponica ITorikawa (Closely rvelated to L. formosana, and
these two together also related to L. subfusea). (Pl I, ig. 9). Oil-bodies 10 -
15 per cell, hyaline, homogeneous within, oblong-fusiform, 8 6 x 2.5 4, occasio-
nally rotundate, 2.5 -3 ¢ in diam.; towards the marginal cells oil-bodies fewer and
smaller. (From material dry 15 days; on barks, ca. 600 m., Mt. Ichifusa, Ku-
mamoto Co.; S. H.)

Lopholejeunea subfusca (Nees) Sehiffn. (P1. IV, Fig. 8). (L. sagreana
(Mont.) Schiffn.) Median cells mostly 24-28 ¢ long x 20 23 u wide, elongate
hexagonal, not essentially diamond-shaped and not oriented in a diamond-shaped
pattern. Cell walls irregularly thickened, the walls between the trigones often
thicker than at the trigones, the trigones relatively small, concave ; walls fuscous,
with middle lamella slightly deeper pigmented. Oil-bodies mostly elliptical to
fusiform, quite homogeneous, highly refractive, 8 15, rarely to 20 per median
leaf cell, mostly 4-5 x 1.8-2 u, a few to 1.8 2x 5 6.5 g; in some cells oil-bodies
largely spherical to ovoid, then mostly 8 -4 ¢ in diameter. Chloroplasts mostly
4.5-5 ¢ in diameter, relatively large, their surface area averaging greater than
that of oil-bodies, their length averaging about equal to that of oil-bodies. (Liv-
ing material ; from 3 miles n. w. of Brooksville, Florida, S 22037; R. M.S.)

Neurolejeunea breutelii (Gottsehe) Bvs. (Pl VI, Fig. 1). Median cells
rounded clongate-hexagonal, ca. 10 14 ¢ wide x 26-32 ¢ long, with somewhat
thieckened walls and large (but searcely bulging) trigones, the walls golden-brown,
with a slightly differentiated middle lamella. Oil-bodies mostly 3 4 per cell,
unusually large for the cell size, grayish, appearing barely perceptibly, finely
granular (evidently composed of numerous spherules at or near the limits of
visibility under 950 x ); oil-bodies frrom short-ellipsoidal and 3 x 6 ¢ to narrowly
ellipsoidal and 3 x 8 u, a few to 3.5 x 9 u. Chloroplasts few and large, ca. 4.5 .
(Living material, north of Escatawpa, Mississippi; 2. M. S.)

Leuenlejeunea clypeata (Schwein) Evs. (Pl 'V, Fig. 5).  (1.) Median
cells thin-walled with small concave trigones to moderate but scarcely bulging
trigones ; no intermediate thickenings. Cells more or less hexagonal to polygo-
nal, nearly isodiametrie, ca. 16 20 x 19 22 #, cell-walls quite colorless. Oil-bodi-
es always one per cell, very large, nearly obscuring the entire lumen, from 9 x
18 v to 11x 20 u, formed of numerous minute to small globules, each more or
less individually protruding resulting in an opaque, coarsely papillose-appear-
ing structure. Chloroplasts 8.6-5 ¢ in longer diameter. (West Virginia; S 18300
b; BR.M.8.)

(2.) Cells 21-28 u, with large trigones and oceasional intermediate thicken-
ings, the trigones extending from the corners along the walls (on short walls
often nearly confluent). Oil-bodies 1 per cell, ca. 8 x 12 to 9 x 15-16 g, formed
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of numerous globules (ca. 1-2 ¢ in diameter) which protrude, the oil-body thus
appearing coarsely papillose, of the “grape-cluster” type. Chloroplasts ca. 3.5-
4 p. (Whitehouse 22620, Jasper Co., Texas; R. M. S.)

(8.) Cells 19-21x22-25 u, with strong but scarcely bulging trigones and
occasional intermediate thickenings. Oil-bodies one per cell, 10 x 16-22 ¢, occa-
sionally accompanied by 1 (rarely 2) smaller oil-hodies (each ca. 4-5x 9-10 ).
Chief oil-body formed of coarse globules, ca. 3-3.5 ft in diameter, strongly pro-
truding. (S 26781, Wyatt Hills, Miss.; R. M. S.)

Leucolejeunea knysnana S. Arnell. Marginal cells eca. 14 4, median cells
ca. 20-30 y, walls rather thin with small intermediate thickenings and rather
large trigones. Oil-bodies single, oval, of fine segments, slightly brownish, al-
most filling cell-lumen. (South African material ; fide S. 4.)

Leucolejeunea rotundistipule (Lindenb.) St.  Cells ca. 14 ¢ marginally,
ca. 20 ¢ medially; walls thin, trigones distinct. Oil-bodies single, compound,
brown, 16-20 x 12 # (South African material; fide S. A4.):

Leucolejcunea capensis S. Arnell.  Oil-bodies 1 per cell, brown, ca. 5 x 16
#, rather coarsely segmented (South African material; fide S. A4.).

Leucolejeunea unciloba (Lindenb.) Evs. Cells of leaf-middle from ca. 18-
22 1 to an occasional maximum of 24-30 x 22-27 p, with distinet but not bulg-
ing trigones, and (on the longer cell-walls) occasional intermediate thickenings.
Oil-bodies occurring singly per cell, varying from 8 x 17 # to a maximum of ca.
9-10.5x 22-24 ¢ in the leaf-middle; oil-body distinctly segmented, formed of
numerous (4-6 rows in surface view) coarse globules (each ca. 1.5-3 ¢) which
strongly protrude through the bounding plasma membrane of the oil-body. Chlo-
roplasts relatively few and inconspicuous, to 4.5 ¢ long. (S 27761, Harrison Co.,
Miss.; B. M. S.)

Leucolejeunea conchifolia Evs. (P1. V, Fig. 7).  (1.) Median cells elongate-
hexagonal, thin-walled, with small, concave trigones; cells averaging 18-21 x 21
-26 u; walls colorless; intermediate thickenings rare or absent. Oil-bodies one
per cell, very large and filling most of lumen, 7.5-8.5 x 18-20 ¢, near base to
10-24 y, near margin smaller and ca. 7x 14 u. Oil-body formed of numerous,
unequal-sized protruding spherules, thus coarsely papillose, in appearance, and
quite opaque. Chloroplasts relatively small, ca. 3-3.5 ¢ in longer diameter. (R.
M.8.)

(2.) Cells of leaf-middle ca. 18-21 x 19-28 g, thin-walled with small trigones
and few or no intermediate thickenings. Oil-bodies 1 per cell, varying from 6 x
14 to 9x 16 ¢, a few to 10 x 18 y, opaque, formed of innumerable, individually
protruding, obvious globules (each ca. 1.2-2 u in diameter); chloroplasts 3.5-4
¢, quite few. (S 28899¢, Linville Gorge, N. C.; B. M. S.)

Leucolejeunea zanthocarpa (L. et L.) Evs. (Pl. I, Fig. 16; P1. V, Fig. 0).
(1.) Oil-bodies 1 — rarely 2 — per cell, large, 15-23 x 7-8.5 ¢ (mostly 20 x 8
@), elliptieal, grayish, compound (of “grape-cluster” type), globules 1-1.5 & in
diam., numerous (ca. 40) and dense; oil-bodies smaller towards the marginal cell,
6-10 x 4-5.5 u, rarely dissociating or disappearing. (Fresh material; on barks
of Cryptomeria japonica, ca. 30 m., Obi, Miyazaki Co.; do., eca. 400 m., Nakago;
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S. H.)

(2) Median cells ca. (19) 20-22x 22-27 p with colorless walls, the walls
rather thin, the trigones very large and more or less bulging, occasional walls
with evident intermediate thickenings (oceurring one per longitudinal wall when
present).  Oil-bodies normally one per cell, coarsely segmented, the globules
strongly protruding, variable in size, ca. 2-4 g; oil-bodics from ca. 8-9 x 17-18
to a maximum of 12 x 22 u, bacilliform to cllipsoidal to slightly crescentie.
Ocecasionally (in very large cells) a second, much smaller linear oil-body ca.
3% 9-10 g, formed of much smaller globules. Chloroplasts small, ca. 3-4 .
(Van Cleave, Miss., S 19199; B. M. 8.)

Leucolejeunea japonica (Horikawa) Verd.  Oil-bodies 1 per eell, large,
compound (of “grape cluster” type) and grayish, belonging quite to the same
type as those of L. zanthocarpa, (10 days dry material; on barks, Shiiba, Miya-
zaki Co.; S, H.).

The following species also have oil-bodies of the same type:

Leucolejeunca subalpina (Iatt.) Hatt., nom. nov. - Syn. Strepsilejeunca
rotundistipule Hatt. in Journ. Jap. Bot. 20 (5): 270. Fig. 53 (1944), nec L.
rotundistipula (Lindenb.) St.  Hab. Japan (Nagano Pref.).

Var. yakumontana (Hatt.) Hatt., comb. nov. - Syn. Strepsilejeunea rotun-
distipula Hatt. var. yakumontana Hatt. in Journ. Hattori Bot. Lab. 5: 59. Fig.
39 (1951). Hab. Japan (Isl. Yakushima).

Leucolejeunca flavescens (Hatt.) Hatt. -Syn. Archilejeunea flavescens
Hatt. in Bull. Tokyo Sei. Mus. 11: 95. Fig. 60 (1944). Hab. Japan (Sata Pen.,
Southern Kyushu).

B. Schizostipae

Pycnolejeunea tosana St. (Allied to P. imbricata (N.) St.) (Pl I, Figs. 17—
18). Oil-bodies 2 (rarely 1, orr more rarely 3) per cell, more or less grayish,
compound (of “grape cluster” type); one always large, Tx4 ¢ to 17x7 g,
composed of ca. 20 large globules (2-3 ¢ in diam.), the other accompanying oil-
body far smaller, and its globules also smaller (0.5-1 ¢ in diam.), no less in
number. Towards the marginal cells, oil-bodies becoming smaller. (From fresh,
30 and 50 days dried materials; on barks, ca. 30 m., Obi, Miyazaki Co.; on rocks,
ca. 600 m., Shimomatsukuma, Kumamoto Co.; on bank, ca. 200 m., Watari, Ku-
mamoto Co.; S. H.)

Pycnolejeunea obtusilobula Iatt. (P1.1, Figs. 19-20).  Oil-bodies 2-3 per
cell, compound (of “grape cluster” type), more or less grayish, one very large,
15-17x 7 u, composed of 15-20 large globules (2-3 ¢ in diam.); the other (ac-
companying oil-body) far smaller (ca. 1/2 as wide) and its globules also sma-
ller, but almost equal in number; the third (when present) large, similar to the
first. (From fresh material; on small branches of Rhododendron, ca. 20 m., Obi,
Miyazaki Co.; S. H.)

Odontolejeunea sieberiana (Gottsche) Schiffn.  Each eell with 10-27 oil-
bodies, 4-6 ¢ long, fusiform to bacilliform or weakly creseentic, homogeneous.
(Martinique; fide Jovet-Ast.)
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Ceratolejeunca cubensis (Mont.) Schiff. (P1. VI, Figs. 4, 4a). Cells equally
thick-walled, with almost imperceptible trigones, the walls yellowish to golden,
the middle lamella deeper, prominent; walls usually nearly ceven, sometimes
rather distinetly undulate. Median cells ca. 17-18 x 20 -23 u; apical cells ca.
14-18 ¢ wide x18-22 « long within margin; ecells of apex only 7-9 ¢ along
margins; basal eclls (exelusive of ocelli) ea. 22-23 ¢ wide x 24-27 g long. Ocelli
ca. 24-37 1 wide x45-52 ¢ long, oceurring 2-4 per cell-base.  Oil-bodies of
median cells usually 2 -8 per cell, distinetly segmented, of 2 (oceasionally 3)
rows of segments 1-1.2 /t in diamcter, the segments strongly individually pro-
truding; oil-bodies varying from subspherical and 8-3.5 ¢ to (more often) cllip-
soidal to lincar and 3x 6 ¢ to 3 x 10-12 «. Chloroplasts ca. 3-4.5 . Basal cells
with 3 -4, occasionally 5 oil-bodies per cell, the spherical ones 3.6-4, the elongate
-ones ca. 3 x 8-9 f to-3 x 12 1, essentially like those of leaf-middle. Ocelli each
containing a single large oil-body and no chloroplasts, homogeneous, glistening,
ca. 20-21 x 38-40 1 oceasionally 22 x 45 . (Timms Iammoek, Dade Co., Fla.;
R. M.S.) This speeies exceedingly similar to C. guianensis, but some of the
leaves with a few obtuse apical teeth, the median eells averaging slightly larger
(with the maximum oil-body size slightly greater), and th eocelli (and ineluded
oil-bodies) decidedly larger.

Ceratolejeunea guianensis (Nees & Mont.) St. (Pl VI, Tigs. 2-3b). (1.)
Cells cqually thick-walled, with minute trigones, the walls pale brown to golden-
yellow, with the middle lamellac prominent, more deeply brown pigmented.
Median cells ea. 15 -16 x 16-20 #, more or less hexagonal, averaging 15-16 w,
nearly isodiametrie; marginal cells averaging only 9 «. Cells near leaf-base ca.
16 -18 x 18 -22 p. Oil-bodies (median cells) of pachydermous modification often
subspherical, indistinetly segmented (2-6 segments), 3-4.5 #, 2-4 per cell.
Median and subbasal cells of mesodermous modifications usually with oil-bodies
sublinear to narrowly cllipsoidal, rather inconspicuous, distinetly segmented,
2.5 83 ux 5 T (rarely 8) g, formed of 1-2, rarely 3 rows of strongly protruding
globules, each ca. 1-1.3 ¢ in diameter. Some cells with subspherical oil-bodies
3-3.5  in diameter, to ovoid and 3-3.5 x 4-5 . Oil-bodies mostly 2-4, rarely
5 per cell. Normally with two (rarely 3-4) almost basal ocelli (usually lying
next to cach other), formed of larger cells (usually 18-20 x 36-40p), cach con-
taining a single large oil-body, glistening and homogencous, ca. 15-16 x 30-35
. Chlovoplasts present in normal cells, ca. 3-3.5 # in longer diameter, but
absent in oeelli. (IM-118, IMorida; B. M. S.) -

(2.) Median ecells ca. 14-16 x 19-23 g, thick-walled, the walls golden to
brownish, the middle-lamcllae deeper brown, prominent; trigones virtually ab-
sent. Oil-bodies coarsely segmented, of 1-2 rows of globules ca. 1.5-2 t in
diameter (at times segmented on one end into 8-8 segments, with the other end
forming a homogeneous appendix), ea. 3 x 5-7, oceasionally 3x 8 y, 2-3 per
cell. Ocelli 2 per leaf-base. (8-9 miles north of Escatawpa, Mississippi, S
19184; R. M. S.)

Ceratolejeunea rubiginosa St.  Cell walls somewbhat evenly thickened, bro-
wnish, with deeper, obvious, middle lamella. Oil-bodies essentially similar to
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those of C. cubensis and guianensis, segmented (dry material). Ocelli basal, as
in C. cubensis and guianensis, but in 1- 3 rows from base up to middle of leaf
(the longer rows 4-5 cells long); ocellus ca. 18-21 x 45-50 g, cach with a large
homogeneous, glistening oil-body whose size is up to 16--18 x 38-4H u, nearly
filling the cell. (Dry herbarium material; R. M. S.)

Buosmolejeunea osuniensis Hatt. (Pl I, Figs. 21-23).  Oil-hodies 1-2
per eell, elliptieal, very large ea. 20 x 10 &, compound (of “grape eluster” type),
grayish, globules 20-25, large (2-3 ¢ in diam.); the other (when 2 oil-bodies
present in one cell) far smaller and its globules also smaller (no less in num-
ber). (Material dried 50 days; on barks, ea. 500 m., Watari, Kumamoto Co.;
S. H.)

Euosmolejeunea ontakensis (St.) Hatt. (PL. 1, Iigs. 24-25).  Oil-bodies 1
per cell, ca. 15 x 11 i, composed of 15-20 large globules (of “grape cluster”
type), otherwise same as E. osumiensis, the preceding species, with whieh it is
very closely related (and possibly eo-speeific with). (1rom 15 days dry mater-
ial; on barks, ca. 1100 m., Mt. Iehifusa, Kumamoto Co.; on barks, ca. 1000 m.,
Mt. Kajigamori, Koehi Co.; 8. I.)

Eunsmolejewnea nipponice (Ilatt.) Hatt. (P). 11, 1Mg. 1), Oil-bodies one
per cell, grayish, large, 15-20 x 10 g, compound, (of “grape-cluster” type),
formed of 20-25 large globules (1.5-8 w in diam.). (From 25 days dry mater-
ials; on rocks, 80 m., Koonose, Kumamoto Co.; 8. II.)

-Var. caleicola Ilatt. (mse.)  Oil-bodies 1 or mostly 2 per cell, very large,
15-20 x 10-14 g, formed of ca. 20 large globules (1.5-3 ¢ in diam.); the seeond,
accompanying oil-body (when present) smaller, 10-15 x 5-7 g, its globules also
smaller. (From 10 days dry material; on limestone, ca. 300 m., Isshoochi, Ku-
mamoto Co.; S. H.)

Euosmolejeunea clausa (Nees & Mont.) Evs. (Pl VII, Figs. 3-5). . (1.)
Cells near margin 14-16 u, near middle 20-23 ¢ x 21-23 u, nearly isodiame-
tric-hexagonal, with large, bulging trigones; intermediate thickenings absent;
middle lamella obscure; cell-walls colorless. Qil-bodies very large, usually a
single large one (often 1 large one and a much smaller one) per cell. Large
oil-body 7-10x 14-20 g, usually crescentic, coarsely segmented with globules
2-3.5 1 in diameter; smaller oil-body, when present and accompanying a larger
one, usually less than 5 x 12 ¢. Marginal cells always with merely a single oil-
body, 4-6 x 8-10  long. Chloroplasts 3.4-4.5 ¢. (Chunchulla, Ala., S A-110;
R.M.8.)

(2.) Cells medially ca. 19-21 x 22-23 1, subhexagonal, with very large, bulg-
ing trigones. Oil-bodies very large, one per eell, erescentic, ea. 7 x 18-20 u, of
very coarse segments (2-3 ¢ in diameter) arranged in ca. 3 rows (in surface
view). Chloroplasts ca. 4w (S 19250a, 2-3 miles north of Iiscatawpa, Miss.;
R. M. S )©

103 Oceurring intermingled with E. rigidula. The E. clausa plants with one (E. rigidula
with 2) oil-body per cell, whieh is larger; cells with very large, strongly hulging tri-
gones (F. rigidula with slightly bulging, less coarse trigones).
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(8.) Cells ca. 18 x 20 ¢, with large, bulging trigones.  Oil-bodies uniform-
ly 1 per cell, usually crescentie, often thicker on one end than on the other,
varying from 7-8 x 16-18 g, formed of numerous strongly protruding, slightly
unequal globules, each ca. 1.5-2 ¢ in diameter. (Ilighlands ITammock, Fla., S
206013; R. M. S.) Tt is to be noted that these plants were found admixed with
E. rigidwla. The latter (deseribed under No. 5, under E. rigidula) have from
2-4 oil-bodies per cell, which are formed of much coarser segments.

It is quite uneclear at present whether E. clausa (as aceepted here, and in
T'rye and Clark, 1947) can be separated from E. trifaria. The latter is deserib-
ed as autoecious, but Evans (1903, p. 559) admits that “even here unisexual
individuals occasionally oceur.” The plants treated here as E. clausa arve dioe-
cious;they, however, have coarse trigones, and have leaves that are quite concave;
furthermore, their cells arc more or less strongly convex. In the vegetative
characters these dioceious plants closely approach E. trifaria.

Euosmolejeunca rigidula (N. and M.). (PL VII, Figs. 6-8)  (1.) Cells
nearly isodiamectrie, sub-hexagonal, ca. 1417 ¢ in leaf-middle, with very large
(but scarcely bulging) trigones; walls colorless, middle lamella invisible or
nearly. Oil-bodies 2 per cell, each of distinet, coarse, individually protruding
globules, thus segmented (of the “grape-cluster” type), ovate and 4.5-5 x 8 1 to
sausage-shaped or shallowly crescentic and 5 x 10-13 g, becoming (near leaf-
base) 5-6 x 12-15 ¢, the two oil-bodies obscuring much to almost all of contain-
ing cell-lumen ; segments 01: globules 2.5-8.5 ¢ in diameter. Chloroplasts ca. 4.5-
6.5 « long, large. (A-107, Chunchulla, Ala.; R. M. 8.)

(2.) Cells nearly isodiametrie, 15-20(25)x 15-17 ¢, with large, bulging
trigones. Oil-bodies relatively small, not nearly obscuring lumen, 2 per cell,
coarsely segmented, 4x 9 ¢ to 4.5x 15 u, the larger, somewhat crescentice, of
globules 1.5 3 w in diameter. (S 19231b, Van Cleave, Miss.; B. M. S.) Mod.
Colorata-pachyderma-parvifolia; with microphyllous branches, somewhat brow-
nish ecell-walls, small leaves.

(3.) Mod. Viridis-leptoderma (fo. dentistipula, with coarsely dentate under-
leaves). Median cells thin-walled with very small trigones; cells 18-19 u. Oil-
bodies 8 (rarcly 2 or 4) per cell, ca. 4-5x 10-14 ¢ in median cells, of coarse,
protruding globules, thus segmented, of 3-4 rows of globules ca. 1-1.5 ¢ in
diameter. (Perhaps specifically distinet from E. rigidula). (I'lorida, R. M. S.;
to be reported on in detail clsewhere).

(4.) Median cells 17-18 x 20-22x, with large, but scarcely bulging trigones.
Oil-bodies 2 per cell, ellipsoidal to erescentie, coarsely segmented (globules ca.
2-2.5 1), 5x10 to 4.5 x 12 p. Chloroplasts ea. 5-6 ¢ long. (S 19250, 2-3 miles
north of Escatawpa, Miss.) This collection very significant, since the plants
grew with E. elausa. The E. rigidule plants always with smaller trigones and
2 oil-bodies per cell; the E. ¢lausa plants larger, paler, with one larger oil-body
per cell and much larger, more bulging trigones.

(5.) Cells ca. 19-21x 30 ¢ in and below leaf-middle; cells of older leaves
with small, barely or not bulging trigones (and with 3-4 oil-bodies, averaging
4.5x14 1 to 6x18 g, coarsely segmented and almost filling lumen ); cells of
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upper, younger leaves with coarser, bulging trigones (each cell almost invari-
ably with 2 larger, coarsely segmented oil-bodies, each up to 6 x 21 ¢). (High-
lands Hammock, S 26013 ; plants growing among E. clausa; R. M. S.)

(6.) Cells ca. 22-27 ¢ wide x 28-31 u long in leaf-middle, with large, mo-
derately bulging trigones. Plants a large, green shade modification. Cells
each with 3-5 large oil-bodies, these almost filling lumen. Oil-bodies varying
from 6 x 12 u to 6 x 20 u, rarely to 5x 25 u, very coarsely segmented (formed
of 1-2-3 rows of coarse segments in surface view). Chloroplasts ca. 3-3.5 p.
(Highlands Hammock, S 26020 ; plants growing in shade in deep hammock
forest; R. M. S.)

(7.) Cells 28-25x 26-31 ¢ in leaf-middle, with moderately large, somewhat
bulging trigones. Cells each with 8-4 (5) coarsely segmented oil-bodies, vary-
ing from 7.5x 13 p to 6 x 25 ¢, the segments ca. 3-5 ¢ in diameter. (Highlands
Hammock, Fla., S 26024; R. 3. S.)

The scven collections above are pertinent in the clarification of this wide-
spread and abundant neotropical species. These collections indicate either a
certain polymorphism previously not recognized, or that two species are at hand.
For some time it was belicved that the plants with 8-5 oil-bodies (and larger
leaf-cells) should be considered distinet from the plants with constantly 2 (rare-
ly in isolated cells, 3) oil-bodies per cell (and smaller leaf-cells). It was believ-
ed.that the name E. duriuscula could be maintained for these plants, and the
name E. rigidula (N. et M.) applied to the more robust plants with larger cells
and 3-5 oil-bodies per cell. However, the 2-oil-body type, with smaller cells,
appears 1o be merely the xeromorphie extreme of a single speeies. Zwickel (1933)
has shown that Ceratolejeunea rigidula (Necs et Mont.) St. (Fledwigia 34: 238,
1895) is a speeies of Buosmolejeunea. This has been accepted by Herzog (1951,
p- 165), as well as by Fulford (1945, p. 402). However, no one appears to have
made the formal combination . rigidula, except Herzog (and the latter did not
establish the previous synonymy necessary to satisfy the International Rules).
Since the name E. igidula has now been used for twenty years, without any
clear citation of the synonymy, the following is tentatively suggested :

Euosmolejeunea rigidule (Nees et Mont.)

Euosmolejeunca duriuscula (Nees) Iivans, Mem. Torr. Bot. Club 8: 135,1902.
Lejeunea duriuscula Nees, in G. L. et N, Syn. Hep. 364, 1845.

Lejeunca rigidula Mont., Ann. Se. nat. 336, 1840.

Lejeunea rigidula Nees et Mont., Syn. Ilep. 371,1845.

It deserves emphasis that this species is relatively stenotypie near the nor-
thern edge of its range. The plants occurring from Mississippi and Alabama
northward to North Carolina ( previously unreported from there) I find to have,
constantly, 2 oil-bodies per cell, with a very occasional cell with 3 oil-bodies.
In tropical and subtropical Florida, we find both the 2-o0il-body type of plant,
as well as the type with 8-5 oil-bodies per cell. The latter is always a greener,
larger plant (up 10 920-1050 u wide), occurs in deeper hammock-forests, under
evidently less xeric conditions. The 2-o0il-body type of plant is smaller, rarely
over 800 ¢ wide, has smaller cells, often with larger trigones; the plants also
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are more often olive-green, with brownish stems. Detailed study, and probably
comparative growth experiments, will prove necessary before these two types
can be proved to be either genetically distinet or identical. Preliminary data
are at hand to indicate that at times, at least, these differences may be seasonal.
(For instance, in collection 5, above, the less xeromorphic cells show usually
3-4 oil-bodies per cell, the more pachydermous, xeromorphic cells, laid down
evidently during the summer or fall (in the younger leaves) show almost in-
variably 2 oil-bodics per cell). (RB. M. 8.)

Euwosmolejeunea parvula Evs. Cells somewhat pellueid, with slightly and
nearly evenly thickened walls, the trigones small and conecave; cells (11) 12—
14 ¢ on margins, (14) 17-18 (20) ¢ x 17-21 (23) ¢ medially. Oil-bodies typi-
cally 1 per cell, very large (5-6x 14-15 1 to 7x 18 u, rarely 7 x 20-22 u or
9x 19 u), formed of relatively few, very coarsc and obvious segments (2-3,
occasionally to 4-0 /¢ in size); frequently with 1 (rarely 2) smaller accessory
oil-bodies, usually formed of much smaller segments (more rarely with 2 large,
nearly cqual, coarse-scgmented oil-bodies in occasional cells); chloroplasts 3-3.2
w. (3 81514, Lake Co., Fla.; R. M. S.)

The extremely large oil-body (rarely 2 subequal oncs), and the extremely
coarse, usually quite heterogencous-sized segments of the oil-body recalls E.
clausa. Since the specics is very different from this, but closely similar to E.
rigidulae (which has 2-3, rarely 4-5 oil-bodies per cell), the oil-body form is of
major importance in separating these species. A sceond specimen of E. parvulae
(8 31910; Marion Co., Florida) is absolutely identical in cytological charac-
ters to the above.

Euosmole jeunca polyantha (Bvs.) Schuster, new comb. (Pl. VII, Figs. 1-2).
(Syn. Cheilolejeunca polyantha Evans, Mem. Torr. Bot. Club 8: 141. 1902.)

(1.) Median eells 22-27 u x 23-27 1, nearly isodiametrie, thin-walled with
modcrate, concave-sided trigones and no intermediate thickenings; walls color-
less; middle lamellac obscure. Oil-bodies 2-4 per ccll, usually with 2 large,
coarsely segmented ones (6 x 15 @ to 7.5 x 20 g, the segments 3-4 ¢ in diameter),
often accompanied by a third oil-body of somewhat smaller size, formed of much.
smaller globules. In afew cells 3-4 oil-hodies (rarely over H-6 x 14-16 ), all
formed of coarse segments. Itach oil-body usually of 2-3 rows of coarse, strongly
protuberant segments in surface-view (usually of 15-21 segments in surface-
view). Chloroplasts relatively small, ca. 4 1 long. (8 22600, Paradise Key,
Dade Co., Fla; B. M. S.)

(2.) Median cells 16-18 x 24-27 p, somewhat elongate-hexagonal, thin-walled
with moderate, concave-sided trigones, and (on longitudinal walls) with occa-
sional, slight, intermediate thickenings (1 per wall). Oil-bodies 3-4 per cell,
one often of smaller globules (as above). The coarse-segmented ones from 6 x
14 1 to 6 x 18 u, ocecasionally only 5x 9 g the globules 1.2-1.5 « in diameter,
strongly protruding; cach oil-body of 4-5 rows of coarse globules (obviously
smaller in size than in the material of 8 22600, above). Chloroplasts ca. 4 ¢
long. (8 22021; Dade Co., Florida; RB. M. S. Form with caducous leaves.)!?

Euosmolejeunca oblusifolia (St.) Ilatt. (syn. Harpalejeunca obtusifolia
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St.) (P1. 11, Figs. 4-5). Oil-bodies 2-4 (mostly 3, very rarely 5) per cell,
oblong or oblong-fusiform, large, 8-14 x 4-5 1, occasionally rotundate, 4-6 x 4
&, smaller in marginal cells, compound and more or less grayish, containing
numerous, small, and somewhat indistinet granules (0.5-0.8 ¢ in diam.), loosely
arranged within the oil-body. (From material dry 20 and 60 days; on granitic
rocks, ca. 1500 m. & 1700 m., Mt. Ichifusa, Kumamoto Co.; on rocks, ca. 700 m.,
Mt. Togawa, Miyazaki Co.; S. H.)

Euosmolejeunea claviflora (St.) Hatt. (syn. Strepsilejeuneca claviflora St.).
Oil-bodies 5-10 per cell, minute and translucent, oblong-fusiform, 6-8x 8-3.5
&, containing 10-15 minute granules within; cecasionally spherical, 3-8.5 ¢ in
diam., containing few and indistinct granules. (From material dry 55 days;
on Dicranum sp., 400-650 m., Isl. Yakushima, Kagoshima Co.; 8. H.)

Euosmolejeunea auriculata St.  Oil-bodies 4-5, occasionally 6, per cell,
rotundate o1 mostly oblong-fusiform, 3-9x 3-3.5 r, translucent, containing
minute and indistinet granules (from material dry 25 days; on rocks, 250 m.,
Isshoochi, Kumamoto Co.; S .11.).1%

Reciolejeunea bericroana (Gottsche) Evs. (Pl VIII, Figs. 1-2). Median
cells 12-14 x 14-15 y, equally thick-walled, non-collenchymatous, without inter-
mediate thickenings; walls colorless, without discrete middle-lamella. Median
cells of 2 types (of the Stictolejeunea type), the majority of cells with a few

113 If Creilelejeunea and LKuesmolejeunec arce to he rctaincd at all as genera distinct from
cach other, it is the opinien of the writer that the pircsont speeics must Le placed in
Luosmelejeunce. In fact, sterile material of E.golyantha of the med. parvistipule can
Le separated from F.origidula, typical form, only with extrame care. In my experience,
the former always has 3 or 4 oil-Ledics: very rarely isolatad cells have enly 2 oillodics
per median ¢ell. On the other hand, Eucsmolejeunca rigidula usually appoears to posscss
a pair of oil-bodies, usually ereseentic in form, per ccll. Sterile dcad material of thee
two species at times cannot Le c¢ertainly separated at all. (R, M. S.)

Formerly I deseriboed several speeies of the genus Steepsilejeunca. But now 1 am doubt-
ful of the oceurrence of the genus not only in Japan, hut in Asia (although Stcphani
and Herzog deseribed quite a number of speeies from that region. Morcover, T am not
familiar with the typieal species of the genus from the New World tropies and subtro-
pies and wonder regarding the generie validity of the genus. It appears to me that the
Lejeuncaceae have been divided into teo many genera, some of which may he of no
essential need. Therefore, I transferred the Japanese species of Sirepsilejeunea to the
genus Fuosmolejewnca, except one to Leueolejeunea. In the above-enumerated species of
Fuosmelejeunea, accordingly, three groups arc distinet on the basis of their oil-hodies
and in several other respeets. fa) The first group, ineluding E. osumiensis, . ontaken-
sis, K. nipponiea, L. clause, E. duriuscula, arc closely related to Pycnelejeunca. I
suppose this group should be regarded as true Tucsmolejeuneas.sty. s, one of the chief
reasons being beeause of their large oil-bodies 730 e. ample in sizel. The generie prefix
“Thuosmo-* originated hecause of the fragrance of the living plant, duc to the large oil-
hodies (as of the five species in the present group,. (b Two species, I. claviflera and
I. auriculata, both deseribed by Stephani under the present genus, are quite different
from the first group in their oil-bodies whieh are similar to those of Lejeunea spp. and
appear to bhe nearly related to them rather than to the present genus in their oil-hody
form, as well as in some other taxonomice features., (e The ramaining specics, . obtusi-
folia, originally described by Stephani under Harpalejeunca, scams to Le more or less
related to Drepanoicjounca rather than Eucmolejeunea and other genera. For the correct
taxonomie treatment of these species, however, there is nced of mole intensive study,
of diverse materials from outside the area here treated. (S. 171,75
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very large chloroplasts (which are distinctly granulose!), 4.5-6 ¢ long, and
oil-bodies minute or appearing absent (at least in material 4-6 weeks dry), in
some cells with 1-3 minute oil-bodies, less than 1 ¢ in diameter, formed of 1-3
globules. Secattered cells (ocelli) equal in size to chlorophyllose cells, lacking
chloroplasts, but each with a single large oil-body virtually filling cell (thus
ca. 10-12x 11-13x 12-15 ). Oil-body of ocellus (in material dry 4-6 weeks)
formed of numerous, unequal sized, protrudiug spherules, gray, opaque. Each
leaf with ca. 10-18 (24) ocelli (above base), most of which oceur singly (rarely
2, exceptionally 8, adjoining). At median base a group, in 2-4 cell-rows, of
4-10 larger ocelli, forming a short vitta 2-4 (5) cells long. Basal ocelli mostly
16-18 x 32-37 ¢, much larger than peripheral chlorophyllose cells (which are
ca. 18 x 24u); each ocellus with a large oil-body, nearly filling cell, ca. 15-17 x
28-34 u. (8 22592, Paradise Key, Fla.; B. M. 8.)®

Rectolejeunea brittoniae Evs. (P1. VIII, Figs. 6-8). (1.) Cells of margins
ca. 17 ¢, of leaf-middle 21-24 ¢ wide x 24-28 ¢ long, the walls thin to slightly
thickened, with obvious but c¢oncave trigones and ocecasional distinct but not
prominent intermediate thickenings; walls colorless. Oil-bodies normally 4-5
per cell (rarely 6), mostly spindle-shaped to ellipsoidal, occasionally crescentic
or widest at one end and appearing subcaudate, varying from 4.5x 8 ¢ to 5x
10 u, with occasional ones larger and 4.5x 14 or 5x 16 #; some cells also with
several (or entirely with) spherical oil-bodies ca. 5 ¢, in diameter, which are
formed in surface view of only 3-6 coarse protuberant globules. Normal ellip-
soidal oil-bodies also coarsely segmented, c. g., formed of few very large spher-
ules, mostly 1.5-8.0 ¢ in diameter, individually strongly protruding through
the peripheral membrane; thus coarsely ‘“grape cluster” in form; oil-bodies us-
ually obscuring only ca. 2/5-1/2 of the cell-surface; ocelli quite lacking. Chlo-
roplasts much smaller than oil-bodies, 4.0-4.5 ¢ in longer diameter.

(2.) Oil-bodies from (2) 8-4, occasionally 5-6 per cell, cllipsoidal to spindle-
shaped, occasionally crescentie, mostly 5x 8 or 6 x 10 ¢ up to 5.5x 16 or 6 x 20
¢ (then 2-3 per cell), formed of numerous distinet, protuberant globules, mostly
ca. 1.5 ¢ in diameter. In cells of caducous or potentially caducous leaves, the

13) It is very improbable (in the opinion of the senior author) whether this speeies and its
immediate relatives can be satisfaetorily retained in the genus Rectolejeunea (as typified
by R.phyllobola and its rclatives). The much more speeialized features (scattered ocelli,
execedingly minute oil-bodies of vegetative eells, development of thick-walled cells of
distinetly inferior size, speeialized nature of the caducous-leaved shoots) of the R. ber-
teroana complex suggest that they be considered at least subgenerieally distinet from
Rectolejeunea proper. The magnitude of differences separating the complex from Recto-
legjeunea, s.str. is as great er greater than those separating Aficrolejeunca from Lejeunea,
s.str. For that reason, it is suggested the following division be utilized:

Subgenus Eurectolejeunea, subg. n. (R. phyllobola, type).

Subgenus Pictolejeunca, subg. n. (R. berteroana, type).

Differing from the typieal subgenus in the above-forementioned eytological features,
and in the greater specialization of the asexual reproductive patterns. In addition to
the seattered ocelli of the lamina, the majority of speeies of this complex have a group
of larger, lasal ocelli. (In Eurectolejeunea hoth basal ocelli and laminar ecelli are
lacking:. In all speeies of Pictolejeunea lmown to the writer, the apieal tooth of the
lobule is long and falcate, in Burectolejeunea, small and undifferentiated.
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oil-bodies often quite atypical, smaller and 8.5-5 ¢ in diameter, numerous (12—
15 or more), nearly filling the cell and okscuring lumen, formed of globules ap-
proximately similar in size. (From S 22598a, Paradise Key, Fla.; R. M. S. This
material definitely dioecious, with large underleaves typical of R. brittcniae;
widely divergent from those cited above in the much smaller globule size).

Reciolejeunea mazonii Evs. (Pl. VIII, Figs. 4-5). (1.) Cells of leaf-mar-
gins (12-18) 15-17 y, isodiametric; median cells ca. 22-25 ¢ wide x 24-206 ¢ long;
cell-walls thin, with very occasional, searcely gibbous, intermediate thickenings,
and with concave but distinet trigones; walls colorless; ocelli absent both at base
and in leaf-blade. Median and submedian cells with 4-6 fusiform to ellipsoidal-
creseentic oil-bodies, occasionally with 8-4 additional smaller, spherical (4-5
&) oil-bodies, thus with a maximum of ca. 10 oil-bodies per cell. Normal ellip-
soidal oil-bodies varying from 4x 8 and 5x 10 ¢ to a maximum of 4.5x 15,
occasionally to 4.5 x 17 u, formed of numerous but very distinet and individual-
ly protuberant oil-globules, the oil-bodies thus coarsely vescicular-papillose;
individual spherules reclatively small, ca. 0.8-1.1 ¢ in diameter, the breadth of
the oil-body usually formed of 4-5, rarely 6, rows of such spherules; the oil-body
thus of the “grape-cluster” type; oil-bodies generally obscuring 2/3 to 8/4 of the
cell-surface. At and beyond leaf-middle oil-bodies similar but becoming much
smaller (ca. 83-3.5x 6-8-10 u), only 3-5, occasionally 0, per cell. In and near
marginal cells of ape\ oil-bodies still smaller, short-ellipsoidal and only 8 x 3.5
-5 1 to 2.8-8.2x 5-8 , obscuring less than 2/5 the cell-surface in most cases.
Chloroplastsob viously smaller than oil-bodies, only ca. 8.5 ¢ in longer diameter.
Ocelli quite lacking, both at leaf-base and in blade. (R. M. S.)

(2.) Xeromorphic form; shoots mostly somewhat microphyllous (with lobes
broad-ovate, ca. 360 u long; lobules ca. 130 ¢ long). Cells nearly equally thick-
walled, the oil-bodies (where developed to their most normal degree) much smal-
ler than on leptodermous shoots; ca. 2.8 x 6 to 3 x 8 , a very few cereseentic and
up to 3 x 11 u, composed of fine, but diserete spherules (less than 0.8 ¢ in dia-
meter ), occurring mostly 8-4 per cell (in a few cells 2 per cell, in others 5-06
per cell, then usually smaller ); in many cells, especially of caducous leaves, 0il-
bodies mostly spherical, ca. 8 # and more numerous, scarcely typical. (From
material dry 3 weeks, S 22630, Mathesson ITammock ncar Cutler, Fla.; R.M.8.)
(Plants placed here because of the large lobule of caducous leaves, which dehisce
with the entire lobules attached.)

(8.) Strongly caducous-leaved form, with leaves largely modified for repro-
duction. Cells 16-18 x 18-20 (22) 4, somewhat thick-walled. Oil-bodies 2-3,
rarely 4 per cell, ovoid and 3x 5 ¢ to 5x 6-7 #, but frequently smaller and
spherical to subspherical (particularly in marginal and submarginal cells),
then 2-8 x 8-4 u; oil-bodies formed of fine (less than 0.9 ¢ globules, appearing
very indistinctly segmented or papillose). (Bark of Ilez opace, John’s Cr., n. of
Marion, N. C., S 28825).

(4.) Cells slightly thick-walled, with very small trigones and occasional,
ill-defined shallow intermediate thickenings, polygonal, subisodiametric, 18-22
w. Bach cell with 2-3 spherieal to short-ovoid oil-bodies, relatively small (8-5
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¢ and spherical to 3-4x 4-5 ¢ and ovoid ), appearing papillose, formed of dis-
erete, protruding spherules (these ca. 0.8--1.0 ¢ in diam.). (Liake Waccamaw,
N. C.; S 30020a, S 30021; R. M. S.)

(5.) Cells slightly, evenly thick-walled, with obsolete trigones, no interme-
diate thickenings, subisodiametrie, 21-24 ¢ in leaf-middle. Each cell with 3-5
oil-bodies, these mostly spherical and 3-4.2 &, a few ovoid and 4 x 7 u, formed
of many small, fine equal-sized glokules, appearing papillose rather than seg-
mented. Chloroplasts mostly 2.8-3.5 ¢ long, usually subequal to oil-bodies in
size. (Near Chunchulla, Ala.; S A -108; R. M. S.)

The plants of Nos. 2 and 3 are scarcely comparable to the plants of No. 1,
as regards the form of the oil-bodies. The latter, in the oil-body size approaches
R. brittoniae. It deserves emphasis, however, that with the development of
xeromorphic forms, with very freely caducous leaves, the oil-body size radieally
decreases —— and the size of the constituent globules also becomes somewhat
smaller. ITowever, the number (mostly 2-4 per cell) of the oil-bodies remains
relatively constant, except in eaducous leaves (where they may be more numer-
ous). In the final analysis, the cytological diffcrences between R. brittoniae
and maaonii lic largely in that the former has coarsely segmented oil-bodies
(segments 1.5-3 u, apparently consistently large, while the latter has the oil-
bodies very finely segmented (spherules largely between 0.7-1.0 u).

Rectole jeunea phyllobola (Nees et Mont.) Evs.  Median cells ca. 16-18 u
wide x 20 22 u long, with slight trigones and somewhat evenly thickened, co-
lorless walls. Oil-bodies almost always 2, rarcly 3, per cell, very coarsely
segmented (formed of a single row of coarse segments cach ea. 2.5-3.5 4, or at
least medially of 2, rarely 3 rows of segments 2 ¢ or more in diameter); oil-
bodies typically 3x 9 ¢ to 4x11-14 . (Collier-Seminole State Park, I'la., S
26100, determination slightly doubtful; R. M. S.)

Rectolejeunea vhodesiae (Sim) Arnell.  Marginal cells 10-12 u, median
cells 18-20 g, walls equally thickened, cells regularly polygonal.  Oil-bodies
small, segmented, spherical to sausage-shaped, 2-6 per cell. (South African
material; fide S. 4.)

Aceording to Arnell (1953) this species, originally placed in Stylolejeunea,
is intermediate between Rectolejeunsa and Stylolejeunca. Arnell indicates that
the strongly compressed perianth of these two genera, and of Cheilolejeunca
indicates a close relationship.  IHowever, to the authors, the distal position of
the hyaline papilla of the lobule of Cheilolejeunca suggests it is more closely
allied to Euosmolejeunsa (and perhaps not generically discrcte from it). (R.
M.S)

Inflatolejeunea capensis Arnell. Marginal cells 10-12 x 24 4, inner cells
about 24 x 24 u, walls thin, no trigones. Oil-bodies 3-6 per cell, slightly bro-
wnish, “numerous, very small or composed of small granulae.” (S. 4A.) Except
for the non-plicate perianth, this is essentially identical with L-jeunea s. str.

Anomalolejeunea pluriplicata Pears.  Marginal cells 10-14 ¢ in leaf-apex,
18-24 p in central part of leaf, walls rather thick, trigones large. Oil-bodies
large (judging from thefigure by Arnell, to ca. 12-15 ¢ long or more), 2-3 per
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cell, formed of coarse segments. (S. 4.)

Anomalolejewnea pluriplicata var. tabularis S. Arnell. Oil-bodies occurr-
ing singly per cell, almost filling the lumen of the cell, composed of large drops
(segments). (8. 4.)

Cheilolejeunea decidua (Spruce) Evs. (Pl. VIII, Fig.8). Cells of leaf-
middle hexagonal-elongate to subrectangular, ca. 16-17 ¢ wide x 22-25 ¢ long,
moderately thin-walled, with large but concave-sided trigones, and numerous
intermediate thickenings of the longer walls (these, occasionally 2-3 per wall),
the walls thus irregular and undulate; walls colorless ; middle lamella obscure;
oil-bodies 3-4 per cell, mostly 5x 15 to 6 x 17, up to 7 x 21 g, nearly filling cell-
lumen, very coarsely segmented (formed of strongly protruding segments 2-3
¢ in diameter, occasionally to 4-5 g, arranged in 2, occasionally 3 rows, in
surface-view). Occasional cells with 1-4 smaller oil-bodies, in addition to
1-several larger ones ; the smaller ones ca. 6 x 7 w. Chloroplasts ca. 3-8.5 u. (8
22600, Paradise Key, Fla.; R. M. S.)

Nipponslejeunca pilifera (St.) Hatt. (P1.IT, Figs. 6-7). Oil-bodies 3-4
(rarely 2 or 5-7) per cell, hyaline, oval, 5-10 x 4-6 u, rarely rotundate, 4 # in
diam., more or less discoid (see Fig. 7), containing ca. 20 spherules (ca. 1 # in
diam.) loosely and yet regularly arranged, the inner spherules less distinet or
rarely imperceptible. (From materials dry 10, 20, 25, and 35 days; Isl. Yaku-
shima, Kagoshima Co.; on tree trunks, 1400 m., Mt. Shiraga, Kumamoto Co.; on
rocks, Tsugawa, Niigata Co.; on granitic rocks, 2970 m., Mt. Kisokoma, Nagano
Co.; 8. H.)

Nipponolejeunea subalpine (1lerikawa) Hatt. (PL. 11, Fig. 8). Oil-bodies
3-4, occasionally 5 per cell, somewhat grayish, elliptical, ca. 4.5 x 2.5 g, rarely
rotundate, ca. 2.8 ¢ in diameter, more o1 less formed of discoid, 15-20, somewhat
indistinet granules, the inner ones less distinet (each less than 1 ¢ in diam.).
(From material dry 15 days; on barks, 2100 m., Mt. Iliuchi, Niigata Co.; on
barks of conifers, 2200 m., Mt. Hahu, Saitama Co.; Mt. Yatsu, Nagano Co.; S. H.)

Drepanolejeunca hamatifolia (¥ook.) Schiffn. (P1. IX, Figs. 1-2). Median
cells ca. 19-21 p, with walls scarcely to slightly thickened, often with ill-defined,
sinuous intermediate thickenings, with small to moderate, concave-sided trigo-
nes. Oeelli, in well-developed leaves, two (one subbasal, the third cell from
leaf-base, the second submedian, situated in the same row of cells as the first,
usually with only one vegetative cell between the two); ocellar cells ca. 18 x 21
to 19 x 24 , slightly more clongate than vegetative cells, each containing a gra-
nular, grayish, opaque oil-body formed of numerous small globules (0.8-2 ¢ in
diam.; occasionally partly fusing to form a large homogeneous sphere surround-
ed by smaller globules); oil-body ea. 12 x 16 to 13 x 20 . Vegetative cells with
4-9 oil-bodies per cell, these spherical, ca. 3-4.5 g, occasional ones to 5.5 (
formed of discrete, somewhat protruding, uniform, spherical globules (less than
0.8 u in diameter), thus appearing coarsely papillose (rather than segmented).
(Onich Glen, Inverness, Scotland, Aug. 1958, E. W. Jones; B. M. 8S.)

This species and D. bidens of the Southern Appalachians are apparently
sibling species. It is worthy of note that in the present species, the average
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number of oil-bodies per cell is 6, while in D. bidens the average number is 3
or 4, with rarely as many as 5-0, never more than 7 oil-bodies pex cell.

Drepanolejeunea capensis St.  Marginal cells 14 16 g, inner cells about
20 4, walls equally thickened, no trigones. Ocelli 1 (-3), about 20 4, in basal
or median portions of lobe. Oil-bodies 2 4 per cell, 2 6 ¢ and rounded, seldom
ellipsoidal and 2 x 4 g, segmented, colorless or slightly yellowish. (South Afri-
can material; fide S. 4.)

This speeies is very closely related to D. hamaetifolia, of which it was at one
time considered to be merely a variety. The difference in oil-body number, per
cell, suggests that two species may be at hand.

Drepanolejeunea papillosa Aimell.  Cells 14-16 ¢4 on margins, inner cells
up to 20 x 24 g, walls with irregular thickenings. Ocelli lacking (neither des-
ceribed nor figured)? Cells with 1-2 oil-bodies per cell, 5 x 5 to 5 x 12 g, segment-
ed, slightly yellowish. (South African material; fide S. 4.)

Drepanolejeunca japonice Horikawa (121 1T, igs. 9-11).  Oil-bodies 2-9
per cell, votundate to oblong, 6-156 x 5-06 u, grayish, compound, containing ca.
30 somewhat indistinet granules (0.5-0.7 ¢ in diam.). Ocellus almost filled
with a big compound oil-body and numerous minute droplets around it; oil-
bodies of ocellus oval in shape, 25-30 x 20 &, more or less grayish, with numer-
ous protuberances on the surface (seemingly an aggregation of numerous drop-
lets), or spherical, 20 & in diam., smooth and shining, homogeneous within
(possibly all droplets adhering to or fusing withthe body). (From fresh and
materials dry 30 days; on barks, ¢ca. 500 m., Sakatani, Miyazaki Co.; on barks,
ca. 300 m., ITitoyoshi, Kumamoto Co.; do., ca. 700 m., Mt. Kurobaru; S. H.)

Drepanolejeunca tenwis (R. B.N.) Schiffn. (PI. 11, Fig. 12).  Oil-bodies
mostly 2-4 (1-5) per cell, rotundate to oblong-fusiform, 4-12 x 4-5 ¢ (mostly
8-10 x 4-5 ), more or less grayish, containing 20-30 small granules. (Drawn
20 days after material collected, on barks, 750 m., ITitoyoshi, Kumamoto Co.;
do., 850 m., Mt. Ohira; do., 1400 m., Mt. Shirvaga; S. [.)

Dreganolejeunca foliicola Horikawa (Pl 111, Figs. 24-27).  Oil-bodies
copious, 10 25 per cell, translucent, almost spherical, 3.2-5 ¢ (mostly 4 )
in diameter, formed of many (10-20) indistinet globules protruding (of “grape-
cluster” type) and fairly large (ca. 1 ¢ in diameter); or often several (no more
than 10) oblong (= fusiform) oil-bodies in a cell, 6-11x 4-5 ¢ in size, formed
of 30-40 globules, and segmented. Ocellus almost filled with a large compound
oil-body, 40- 45 x 15 pin size, grayish, segmented, composed of 25-30 large spher-
ules (4-6 ¢ in diam.) admixed with smaller ones (2-3 ¢ in diam.) (From fresh
material ; on leaves of cvergreens, ca. 300 m., Sakatani, Miyazaki Co.; S. F.)

Drepanolejeunea bidens (St.) Evs. (PL 1X, Figs. 3-4).  (1.) Cells thin-
walled, 13-14 x 16-18 u, medially somewhat larger and elongate, to 15-17 x 22—
27 1, thin-walled and lacking trigones. Cells of two types; chlorophyllose and
chloroplast-free ocelli. Ocelli formed of cells not or only little larger than
surrounding cells, present in most (but not all) leaves, 1-2, occasionally 3 per
leaf, occurring in a single row (usually interrupted by vegetative cells), from
somewhat above the Lase to slightly above the leaf-middle, rarely the 2-3 ocelli
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juxtaposed and forming a short median vitta. Occlli ea. 21-26 x 14-17 p, each
containing a large homogencous strongly refractive oil-body 13 x 18 to 16 x 22
t. Vegetative cells with 2 3, rarely 4 oil-bodies per cell : the oil-bodies spherical
and 1.8-2 u, occasionally 3 u, rarely ellipsoidal and 2 2.5 x5 ¢, distinetly
segmented (a few often more minute and homogencous, perhaps formed by dis-
sociation from larger segmented oil-bodies. (S 19240; from material dry 2-8
weeks; R. M. 8.)

(2.) Median cells 13 -15 ¢ wide x (20)23-26 t long, the walls slightly thick-
encd, with small or minute trigones and oceasional vague intermediate thick-
enings. Cells each usually with 2-4 oil-bodies, varying from spherical and
2-8.5 1t to ovoid and 2.5-83 x 4 -6 u, very distinetly segmented (formed of strong-
ly bulging globules, each ca 0.7 0.9 g). Ocelli in a broken vitta, on mature
leaves usually 3-5 per leaf, rarcly 1-2 per leaf ; frequently with 2 ocelli at base,
in a basal longitudinal row (rarely with a third present, situated lateral of the
basal ocellus), the containing cells large (18-19 x 85 «), but not perceptibly
larger than surrounding cells; in addition to the 2 3 basal ocelli, with typically
2 ocelli (one near middle of leaf, one midway between middle and apex). Medi-
an ocellus in a cell ca 33 x 22 ¢, the single oil-body homogeneous, glistening, ca
16 x 29 . Chloroplasts ca 4-5 w. (S 31461, Gold Head Branch State Park,
Fla; R. M. 8.)

(8.) Leaves with oil-bodies as in 2, but with 5 -8 ocelli per leaf; 4-5 of the
ocelli in an interrupted line (vitta), the others scattered in distal portion of
the leaf. (S 81927; Marion Co., Fla.; R. M. 8.)

Drepannlejewnea bidens subsp. appalachiane Schuster, n. subsp. (Pl. IX,
TFigs. 5-6). (1.) Cells in distal onc-half of leaf and in leaf-middle 13-16 ¢ wide
% 16 -20 ¢ long, but ncar ocelli occasionally to 16 x 25 g; cell-walls somewhat
thickened, often with vaguely defined intermediate thickenings, and small tri-
gones.  Ocelli almost invariably two per leaf, situated in a line parallel to an-
terior leaf-margin (in third row of cells from margin), median in position, from
base to apex of leaf; ocelli ca. 13 x 22 ¢ to 16 x 25 ¢, lacking chloroplasts, cach
with a large, opaque, grayish oil-body, ca. 11x 20 to 14 x 22 ¢, formed of nu-
merous small globules, ca. 1-1.8 ¢ in diam. Median cells with 3-4, ravely 5 oil-
bodies per cell, varying from spherical and 2.5-4 ¢ to ovoid and 3.5-4.5x5-T u,
very oceasionally to 5 x 6-7 . Each oil-body formed of innumerable fine, harely
perceptible globules that do not distinetly protrude (the globules perceptible
only as fine points at the limit of resolution of the microscope). (S 28894, bark
of T'suga, Linville Gorge, N. C.; R. M. S.)

(2.) Cells 14-16 x 16-20 u, rounded polygonal to rectangular, with distinet
but concave-sided trigones, no or infrequent intermediate thickenings. Ocelli
most often absent, but sometimes 1 (beyond leaf-middle), more rarely 2 (then
onc somewhat above base, the other above middle of leaf ); when present ca. 15
24 p, with the oil-body finely granular, opaque, ca. 10 x 21 g, formed of numer-
ous small spherules. Median cells with 2 4 oil-bodies per cell, if 2 usually
3.5x 5 to4x6-7 ¢t and ovoid or cllipsoidal, of 3-4 subspherical to spherical and
3-3.5 1 to 8.5-4 x 5 g, formed of numerous {inely protruding globules (ca. 0.6 -
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1.0 ), appearing very finely segmented or papillose in appearance. (S 28946,
bark of Nyssa, Linville Gorge, N. C.; R. M. 8.)

(8.) Ocelli usually absent or one supramedian ocellus present; more rarvely
with second ocellus (subbasal, 1 cell above stem). Cells 13-16 x 15-20 u, ree-
tangulate, with distinet but rather small trigones and many small intermediate
thickenings. Oil-bodies 3-7 per cell, usually spherical and ca. 2.8-4.5, occa-
sionally H &, a few ovoid and ca. 3 x 4-5 ¢, formed of numerous minute globules
(appearing papillose or very finely segmented). (S 28950, bark of Betwla lenta,
Linville (Gorge, N. C; B. M. S.)

Although the eytological features of the North Carolina collections agree
closely with those of the typical plant of the subtropics, the plants are quite
different in some respects and probably form a different taxon. This problem
will be dealt with by one of the authors in another connection, at which time
the above trinomial will be properly validated.

Harpalejeunea ovata (Ilook.) Schiffn. (Pl. IX, Tigs. 9-10).  (1.) Cells
thin-walled, minute o1 no trigones and no intermediate thickenings; near leaf-
margin isodiametrie, ca. 16-18 1; the median cells strongly clongate, ca. 27 x
15 ¢ to 12-16 x 836 w. The larger cells near (but not at) leaf-base occasionally
with a single large oil-body (these then forming an ocellus, which differs only
in contents, but scarcely in size from necighboring cells). Oil-bodies in lobes
and base mostly 4 -6 per cell, of the “grape-cluster” type; in median cells ellip-
soidal to ovate, mostly 1.8-2.1x 3.6-6 ¢, near margins averaging shorter and
smaller (sometimes subspberical and only 1.8-3 ) formed of relatively few (2-
3) rows of strongly protuterant globules. Several cells above the base (usually
2-3, extending to leaf-middle, forming a broken vitta, but often 1-0) forming
ocelli; these cells c¢a. 16 x 36 ¢, containing a single large oil-body, homogeneous
and smooth, prominent and highly refractive, ca. 12 x 25 u. Chloroplasts ca.
3.2-4 1, subequal in area to oil-bodies (West Virginia, S 18300; R. M. S.).

(2.) Marginal cells ea. 10 -12 1; median cells ca. 13-15 x 16-22 u; walls thin,
trigones small but diserete; no intermediate thickenings. Ocelli 1-2 (8) per
cell, 14 -15 x 21-25 ¢, Cells of leaf-apex and leaf-middle with 1-4 oil-bodies,
coarsely segmented, formed of 2-3 rows of globules (each ca. 1-1.5, rarely 2 u

. in diameter); oil-bodies relatively large and prominent, ca. 3xH ¢ to 3.5 x T g,
to a maximum of 4x 12 . Chloroplasts ca. 3-4x 2-2.5 . Marginal cells with
oil-bodies smaller, usually 2.5 -3 x4-6 w. (S 19206, S 19207, near Van Cleave,
Miss.; B. M. 8.). (Plants with oil-bodies quite different from colleetion 1, cited
above; probably genotypically discrete).

(8.) Ocelli subbasal, 1-2, ca. 12-15x 20 n, sometimes absent (S A-120,
Chunchulla, Ala.; R. M. 8.).

(4.) Median cells ca. 16-18 (20) ¢ x 18-21 &, becoming to 32 ¢ long below
middle, with slightly thickened walls, diserete but concave-sided trigones, occa-
sional ill-defined intermediate thickenings; cells adjacent to ocelli at and necar
base, 15-18 x 20 -24 £ or somewhat narrower and more elongate (13-15 x 25-30
@), distinetly smaller than ocelli. Most (but not all) leaves with 1-2 basal or
subbasal ocelli (if with one ocellus, this invariably one cell-row above leaf-base;
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if with two ocelli, these in a row, involving a hasal leaf cell and the cell im-
mediately above); ocelli 18 20 x 35 u to 22 x 36-38 g, oceasionally to 23 x 42 u,
each containing a single large 0il-body, glistening and homogencous (ca. 10-12
x 24-206 u, often to 283 x 30 ), which may break up with age into two-several
irregular segments; ocelli with ehloroplasts absent or vestigial. Median and
subbasal cells cach with ca. 5-6 (less often 3 4 or 7-8) oil-bodies. Kach oil-
bocly usually ellipsoidal to narrowly fusiform, from 2-2.5x 5-7 ¢ to 25 x 8 u
to4 x 9 to 3x 10 ¢ in size; in some cells vil-bodies 7-8 per cell and then usually
smaller and short-ovoid (2.5-83x3-4 ¢ to 3.5x5-6 ¢). Oil-bodies formed of
numerous fine spherules (each less than 0.8 ¢), which protrude moderately thro-
ugh the bounding membrane, the oil-body thus appearing papillose or very finely
segmented. (European material: Inverness, Scotland, July 29, 1953, E. W. Jones;
material dry only 5 days).

(5.) Cells 18-19 « and subisodiametric in leaf-middle and leaf-lobe, with
obvious, large, bulging trigones and frequent intermediate thickenings. Oecelli
1-2 basally (if one, usually one cell from leaf-base; if 2, forming a row involv-
ing basal and next suprabasal cell), ravely with a third, usually a short distance
from the basal row of two; ocelli 15-19 (20) u x 30-32(86) u, each bearing a
homogencous oil-body ca. 15-16x 22-25 ¢.  (Yellow Mt., near Highlands, N.
C., Anderson 10385).

(6.) Cells of leaf-middle 16-19 x 18-21 &, below middle becoming somewhat
elongate but no wider, with distinet but searcely bulging trigones, and rare in-
termediate thickenings. Ocelli 1 in basal cell (or immediately above basal tier
of cells), or 2 (then either in a row, involving basal cells, or occupying two
basal cells, side-by-side), rarely 8 in a group (of which 1 or 2 may be basal);
ocelli 16-20 x 35-38 u, averaging scarcely wider but much longer than surround-
ing normal cells, each containing a single glistening homogencous, rarely 2 -
segmented, oil-body (183-18 x 18-24 «). 0Oil-bodies of median cells 3-5, rather
small, 1.5-2x 4-6 ¢ in most cells, narrowly ecllipsoidal to linecar, of distinct
protruding globules (ca. 0.8-1.2 1), appearing segmented. (Linville Gorge, N,
C., 5 28894).

(7.) Ocelli 2-3, occasionally 4 (in two basal approximated rows of 2 ocelli)
per leaf-base, conspicuous, mostly 22-25 x 32-38 «, each containing an oil-body
ca. 20-22 x 22-25, occasionally 28 ¢ long; oil-body homogeneous. Median cells
with 3-5 oil-bodics, if 3-4 more or less narrowly fusiform (2-2.5x 68 1), of
4-5 usually short ovoid and subspherical (2.5-8x 3-4 ¢), formed of discrete,
protuberant globules (ecach ca. 1 u; the smaller oil-bodies often of few coarse
globules, to 2 & in size). (Linville Caverns, N. C., S 29040; R. M. S.). Both the
size and frequency of the ocelli in this collection are exceptional.

The ocelli of this speeies are deseribed as oceurring in a basal group (as in
Frye and Clark, 1947, p. 863), and in Miiller (1905 -1916). However, in some
nearctic material we have examined we find some, but not all, leaves with a sin-
gle, often 2-8, somewhat larger cells, each with a large homogencous oil-body
within. These ocelli are usually separated from cach other, forming a broken
vitta, but may be aggregated to form a group. In either case, the position of
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the ocelli is clearly some distance above the leaf-base, thus subbasal, rather than
lasal (as deseribed in the literature).

1t is to be noted that the plants from the Appalacian plateau (Nos. 1,5, 6,
7) agree with the Iiuropean plants in the large size of the ocelli, and in their
basic position; these vary from 15-16x 30 ¢ to 22-25 x 88 . In the material
from Cloastal Mississippi and Alabama (from which the species had not hereto-
fore been known ), the ocelli are only 12-15x 20-25 . This suggests that the
montane North American material is identical with the European, the Coastal
Plain material distinet.

Harpalejeunea intermedia Evs. (Pl. 11, Figs. 18-14). Oil-bodies very
searce, translucent, minute, 1 per cell, rotundate in outline, 2.5-3.5 ¢ wide or
3-4x 2-3 p, composed of mostly 5-6 (rarely of 12) spherules (0.5-0.8 ¢ in
diam.), aggregated in a plane, flower-like in appearance. (From fresh material
and herbarium speeimens 25 days after collection; on barks of Cryptomeria
japonica, ca. 30 m., Obi, Miyazaki Co.; on barks, ca. 150 m., Yamaye, Kuma-
moto Co.; 8. 71.)

Lepiolejeunea subacuta St. (P1. 11, Figs. 15-16). Oil-bodies ca. 10 per cell,
minute and dispersed, hyaline and shining, with appearance of an oil-droplet,
homogeneous within, 1-2 ¢ in diameter; occasionally with aggregation of scveral
globules, rotundate in outline, ca. 2.5 ¢ in diameter (than of “grape-cluster”
type). Ocellus filled with a big oil-body, spherical or necarly so, 50 x 33 u or
50 x 88 w, translucent and light, with numerous small protuberances (almost
equal in size to oil-bodies in ordinary cell) on the surface, or entirely smooth,
hyaline and shining, homogeneous within (possibly because of the protuberances
being fused with mass of oil-body). Plants strongly aromatic in fresh condi-
tion. (From fresh material; on leaves of Camellia, ca. 30 m. alt., Obi, Miyazaki
CO.; S. ]I.)

Leptolejeunea elliptica (Lehm. & Lindenb.) Schiffn. (Pl. IX, Figs. 7-8a).

(1.) Cell-walls thin, hyaline, even with age; walls with small but often bulg-
ing trigones, and with frequent intermediate thickenings. Oil-bodies distinet in
only the youngest leaves (except in ocelli), exeeedingly minute and ineconspicu-
ous, from ca. 0.5-0.7 x 1-2 « and of 2-several distinet spherules (thus of “gra-
pe-cluster” type), oceasional cells with 1-several oil-bodies formed of a single
spherule, ca. 0.5 ¢ or less in size; oil-bodies mostly 2-4 (5) per cell, apparently
disappearing with maturity of the leaf, and almost always absent in cells of
plants that have beenn dry for more than 3 days. Ocelli cach with a single, very
large, compound oil-body, which usually persists for some time after drying of
the plant; the ocelli mostly 3-5 per leaf, forming an interrupted vitta lying in
the longitudinal midline of the leaf; distal ocelli mostly with oil-bodies ca. 19—
21x 22-24 u, the lower oil-bodies (lying in more elongate cells) 28 x 35 ¢ or
larger. Oil-bodies in ocelli formed of many globules of heterogeneous size, often
clustered around a central homogencous sphere 8-10 /¢, in diameter or more, the
oil-body thus irregular, with the individual globules strongly protuberant. Chlo-
roplasts ca. 2.5-3 ¢ in diameter, relatively conspicuous and much larger than
oil-bodies of normal cells. (From material dry 5 days, Long Key Pineland,
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Everglade Keys, from leaves of Coceolobia lawrifolia, S 22010; R. M. S.)

(2.) Cells with trigones minute, intermediate thickenings infrequent. Ocelli
varying from scarcely to somewhat larger than vegetative cells. Vegetative
cells with 8-8 minute oil-bodies, the smaller 0.5-1.2 i or less and homogeneous,
the larger to 1.8-2.83 1 (rarely 8.6 t¢), segmented, formed of 3-8 segments in
surface view, the oil-bodies inconspicuous. Chloroplasts ca. 2.8-3.8 . Ocelli with
oil-bodies homogeneous, glistening (surrounded by a thin mantle of fine spher-
ules), ca. 22 ¢ and spherical to broadly ellipsoidal and 22 x 27 u, nearly filling
the containing cell (R. M. S.).

(8.) Each leaf with 2-5 ocelli. Each vegetative cell with 2-10 minute, gran-
ule-like, refringent, homogenecous oil-bodies (which rapidly turn an intense
violet-blue with quinoleine). (Martinique; fide Jovei-Ast).

It is possible that the description by Jovet-Ast is based on plants that had
been dry for some time. Evidently the fresh oil-bodies are formed of globose
minute segments, surrounded by an exceptionally delicate membrane, destroyed
soon after the plants dry.

Lejeunea flava (Sw.) N. (Pl 1I, Figs. 22-23; 1. X, Figs. 1-2). (1.) Oil-
bodies 3-15 per cell, rotundate to elliptical or mostly oklong-fusiform, 5-10 x
5 g, containing ca. 15 minute granules (less than 1 ¢ in diam.) (From fresh
material; S. H.).

(2.) Median cells ca. 18-20 x 28-29 u, hexagonal, thin-walled, with rather
large to slightly bulging trigones and 1, occasionally 2 intermediate thicken-
ings on many longitudinal, and on a few oblique, walls. Oil-bodies mostly 4-7
per cell,usually ellipsoidal to fusiform and from 2 x 3.5-7 ¢, a few spherical and
onty 3 u, formed of numerous small (less than 0.6 ©) globules that protrude
only moderately, hence faintly papillose to obscurely segmented in appearance
(S 22145, Florida; R. M. S.).

(8.) Median cells ea. 22-26 x 26-32 g, hexagonal to rectangular, with moder-
ate trigones but no or rare intermediate thickenings. Oil-bodies mostly 7-12 per
cell, mostly spherical to short-ovoid, weakly papillose (the small component
spherules slightly protruding through the common bounding membrane; often
nearly homogencous in appearance ), 2.8-3.2, a few to 83 x 4 w. Chloroplasts aver-
aging slightly larger, ca. 8.2 # to 8.5 x 5 . (Simpson Co., Miss.; B. M. S.)

(4.) Oil-hodies colorless, small, segmented, 2-10 per cell, mostly oval (South
African material; fide 8. A4.).

(5.) Median cells ca. 22-25¢, hexagonal, nearly isodiametrie, thin-walled with
trigones and no intermediate thickenings. Oil-bodies ca. 6-10 per cell, obvious-
ly coarse-segmented (formed of at most 2-8 rows of coarse globules, each ca.
1.2-1.5 u, each of which protrude individually); cells with fewer oil-bodies with
them mostly short-ellipsoidal to ovate, ea. 3 x ( g, in cells with more numerous
oil-bodies with them mostly globular, 3.0-3.5 ¢ (then only of 5-8 globules in
surface-view). Chloroplasts ca. 3 p. (3 19229, Mississippi; R. M. S.). Plants
somewhat different from typical L. flara in the smaller underleaves (ca. 2-3.5
x the arca of the lobules), only 230 u long x 225-255 ¢ wide, and in the more
distinetly segmented oil-bodies. Possibly to be regarded as a discrete variety or
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even speeies.

Lejeunea eladogyna Evs. (Pl X, Fig. 8).  (1.) Cells thin-walled, with small
trigones, ca. 20 x 27 u. Qil-bodies ca. 4-9 per cell, and 3 < 5 to 3 x 8 ; sometimes
smaller and more numerous; each. oil-body composed of moderately diserete, indi-
vidually protruding oil-globules, thus coarsely papillose to weakly segmented in
appearance. (3 22601, Florida; B. M. S.)

(2.) Cells 18-20 ¢, nearly isodiametric and hexagonal, thin-walled with con-
cave-sided but diserete trigones. Oil-bodies mostly 4-8, occasionally 5-15 per
cell, ea. 3 -4 rand spherical to 4 x 77, composed of relatively distinet, individual-
ly protruding globules (the oil-bodies varying from coarsely papillose to segment-
ed in appearance). Chloroplasts ca. 83 3.5 ¢. (S 220061, Long Key, Florida; R.
M.8.)®

(3.) CGells in normal leaves with 4-7 oil-bodies, these short to elongate-cllip-
soidal, formed of numerous diserete spherules (1 /¢ or less in diameter), which
protrude distinetly through the common bounding membrane, mostly 2.8-83 x
4 8 i; in many cells, however, with more numerous spherieal oil-bodies only ca.
3 win diameter (these cells old and dying?). (Irom material dry 20 days, S
22608, Paradise Key, Dade Co., FFlorida; R. M. S.).1®

Ljeunza caroliniane Schuster (mse.) (Pl X, Iigs. 4-5).  Median cells ca.
23-25 ¢t x28-33 ¢ with thin walls, no intermediate thickenings, and minute
trigones.  Oil-bodies (in younger leaves) mostly 4-6 per cell, ovoid to narrowly
ellipsoidal, 5 x7-9 ptt0 4.5-5 x 10-13 , rarely nearly linear and 4 x 16 ¢, form-
ed of diserete globules (appearing coarsely papillose or very finely segmented;
the individual globules less than 1 @), the globules distinetly protirruding. In
older plants oil-bodies sometimes 7-15 (rarely 17-18) per cell, formed of coar-
ser, more diserete globules (1-2 p in size), more distinetly segmented, varying
from spherieal and 3.5-6 ¢ to, more often, ovoid to ellipsoidal, 5 x 6-9 ¢ to occa-
sionally narrowly cllipsoidal and 4 x 10 #; subapical cells mostly with 5-8 oil-

14 This is the plant called by Bueh £1934> L. americana. It differs from typical L. flava

in the larger lobules {eca. 10-15% the arca of the dorsal lobes) and smaller underleaves

{ea. 3-6X the arca of the lobules). The plants are probably only the xerie phase, of

dry bark, of more typieal L. flava.

Perhaps a disercte new species, with peranths rather strongly dilated above and somewhat

compressed; lobules almost all redueed, hut less so than fin L. minutiloba. T'his ¢olleetion

to be diseussed in detail elsewhere.

16 The plants of this eonllection somewhat doubtful. The lobules very small, mostly obsolete
on fertile plants; underleaves small, suborbicular, eia. 150-160 g in length and width,
less than 1.8 as wide as the stem, separated from caeh other hy about 2-3 times their
length ; perianths usually on short lateral branches. whieh again innovate, Dut occasion-
ally on clongate or main branches; androceia invariably of 2-3 pairs of braets, very
short, wider than long, on very short lateral hranehes lacking normal leaves; female
bracts and braeteole short, but ncarly free from caeh other; braets 385-450 g long,
or less, with the lobule ea. 225-250 p long, extremely narrow, lanceolate to acuminate,
separated by a deep sinus from the dorsal lobe. The form and position of the androceia,
normal position of the perianth, whieh is 0.6-0.7 cmergent, form and size of underle-
aves and lobules, are all eharacteristic of L. cladogymna; rarely is the perianth 3/4
emergent, when it approaches that of L. glaucescens. The nearly free braeteole and
braets, whieh are acute or subacute at their tips, also rceall L. glaucescens; possibly
a distinet speeies is involved.

2
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bodies, and these smaller. Chloroplasts ca. 3 x4 g, averaging much smaller
than oil-bodies. (S 28667, Raven Rock ITarnett Co., N. C.; R. M. 8.)1D

Lejeunea floridana Evs. (Pl. X, Fig. 9) (1.) Median cells thin-walled,
quite devoid of trigones and of intermediate thickenings, ea. 19-23 x 20-26 .
Oil-bodies 4-10 per cell, if few per cell, large and 5x 7.5 to 4.5 x 18 g, if more
numerous all or partly smaller, 3x 5 to 4 x6 #; formed of very numerous, not
evidently protiruding spherules, appearing at best faintly papillose or granulose.
(S 22872, Hillsborough State Park, Fla.; B. M. S.)

(2.) Cells similar, but with minute trigones, ca. 18-25 x 80-82 u. Oil-bodies
similarly formed, mostly 5-9 per cell, almost all narrowly ellipsoidal and vary-
ing from 83.5x 7 ¢ to 4x 7.5 ¢, to a maximum of 4.5 x 13 ¢ and 5 x 14 y, rarely
sublinear and 83-3.6 x 16-17 . Chloroplasts ca. 8 ¢, much smaller than oil-
bodies. (S 22872a, same locality; R. M. 8.)

Lejeunea patens Lindb. (Pl. X, Iigs. 6-8, P1. X1, Fig. 1). (1.) Median
cells thin-walled, with small trigones, devoid of intermediate thickenings, ca.
22 -26 (. Oil-bodies 3-8 per cell, mostly 4-6 ¢ and spherical, a few to 6 x 7 or
4 x8 1 and ellipsoidal, of fine, slightly protuberant to scareely protuberant
globules, cach ea. 0.6 ¢ or less in diameter, colorless or brownish-gray with age.
Chloroplasts ca. 4 g, averaging somewhat smaller than oil-bodies. (Balsam Gap,
N. C; S 19101; R. M. S.)

(2.) Median cells similar, with moderate trigones, 22-23 p. Oil-bodies 3-4
per cell, spherical and 4.5 ¢ to (more often) ellipsoidal to narrowly ovoid and
4x91t04.5x10 ¢, similarly finely papillose in appearance as in 1, above. Chlo-
roplasts averaging much smaller than oil-bodies (1/2-2/8 their arca). (Balsam
Gap, N. C; R. M. 8.)

(8.) Median cells ca. 21-25 ux 22-28 p, with moderate trigones, occasional
vague intermediate thickenings. Oil-bodies mostly subecircular to short-ovoid,
2.5-3 1 to 3 x 4 4, in some cells larger and cllipsoidal and 8.2 x 8 to 3.6 x 11 g,
mostly 3-5 (6) per cell, appearing granular, consisting of numerous minute
spherules. (S 18301, near Seneca Rocks, West Va.; R. M. 8.)

(4.) Median cells 19-24 x 23-28 (30) #, with moderate, not or barely pro-
truding trigones; no intermediate thickenings. Oil-bodies either few per cell
(8-5, more rarely 2) and linear to narrowly fusiform (then 3-4x10-15 &), or
more numerous (5-8 per cell) and short-ovoid to subspherical or spherical (then
varying from 4 x 10 ¢ to 8.5-4 x 6-7 ¢, with some spherical ones ca. 4 ¢). Oil-
bodies formed of distinet globules, individually protuberant, appearing fincly
segmented (the globules ca. 1-1.2 #), but the largest, narrowest oil-bodies often
of minute globules and appearing papillose (the globules ca. 0.6-0.8 «). (Lin-
ville Gorge, N. C., S 2882; R. M. 8.)

Lejeunea capensis Gottsche. Oil-bodies up to 6 per cell, small, compound
(fide S. A.).

17) This speeies will be dealt with in detail in another conneetion. 1t helongs to the group
of speeies with largely ¢but not uniformly ) vestigial lobules, but with the female bracts
large (as long as the leaves}. Its elosest relative appears to be the tropical L.miénuti-
loba Dvs.
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Lejeunca convera S. Arnell. Marginal cells 16 @, median cells 20-30 u,
walls rather thick, trigones large. Oil-bodies 8-10 x 14-18 #, rather coarsely
segmented, 1-2 per cell (fide S. 4.).

Judging from the large size of the trigones, and from the few and large oil-
bodies, this species ecannot belong in Lejeunea s. str. Similar oil-bodies, how-
ever, occur in Rectolejrunca, Cheilolejeunea, and Euwosmolejeunea species (R.
M.8.).

Lejeunea tabularis Sprengel. Marginal cells 10 -14 g, median cells 16 x 20
u; walls thin, with small intermediate thickenings; trigones small to rather
large. Oil-bodies 2-6 per cell, eolorless, oval to spherical, 2-5 ¢ (S. A.). Very
similar to L. flava (Sw.) Nees.

Lejeunea eckloniana Lindenb. ( =L. wilmsiz St.)  Oil-bodies spherical-
bacilliform, brownish, persisting for several years (indicated in Arnell’s figure
as occurring ca. 36 per cell; probably homogencous) (fide S. A4.). A species
evidently belonging in the same complex with L. cavifolia.

Lejeunea helenae (Pears.) St. Marginal cells 12 (~18) g, inner cells ca.
18 u, walls with indistinet intermediate thickenings; trigones small to absent.
Oil-bodies 2-3 per cell, composed of small segments (spherules), colorless.
(fide 8. 4..).

Lejeunca caespitosa Lindenb. Marginal cells eca. 20 g, inner cells 20-28 u,
trigones small and distinet, intermediate thickenings distinet. Oil-bodies 2-4
per cell, formed of rather coarse segments, colorless (fide S. 4.).

Lejeunea microlobulaia S. Arnell. Marginal cells 18-30 ¢ long, median
cells ca. 80 x 30-36 u, walls very thin, trigones lacking or very small. Oil-
bodies fusiform, composed of small colorless drops (fide S. 4.).

The writers interpret this to mean that the oil-bodies are small and homoge-
neous, drop-like. If this interpretation is correct, the oil-bodies agree with those
of L. glaucescens and cavifolia. The plant closely resembles L. glaucescens in
the large cells and the reduced lobules.

Lejeunca mayebarae Hatt. (mse.) (Related to L. compacia St. and through
it to Bussmolejeunca auriculata St.)  Oil-bodies 3-10 (mostly 4-5) per cell,
more o1’ less grayish, rotundate (3-5 ¢ in diam.) to oblong-fusiform (10-12 x
3-5 u), formed of 10-30 granules (cach ca. 1 ¢ in diam.). (From herbarium
specimens 15 and 20 days after collection; on limestone, ca. 200 m. alt., Ioonose,
Kumamoto Co.; do., ca. 100 m., Isshoochi; 8. 71.)

Lejeunea vaginaia St. (Allied to L. nietnerdi St.) (P1. 11, Tigs. 19-21). Oil-
bodies 7-24 (mostly 10-14) per cell, oblong-fusiform, 5-7.5 x 83-3.5 g, occasion-
ally spherical, 3-4 ¢ in diameter, translucent, containing 15-30 indistinet gran-
ules, often appearing only to be glistening points. (From herbarium specimen,
35 days after collection ; on barks, ca. 900 m. alt., Mt. Masugata, Kumamoto Co.;
S. )

Lejeunea boninensis Horikawa (Pl. 11, Iigs. 17-18).  Oil-bodies 5-15
(mostly 10) per cell, translucent, rotundate to elliptical to oblong-fusiform, 3-
10 x 3-4 p, formed of 15-25 granules (each no more than 1 ¢ in diam.). (From
fresh material ; on branches and barks, Obi, eca. 30 m. alt., Miyazaki Co.; S. H.)
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Lejeunea japonica Mitt. (Syn. Rectolejeunea nankaiensis St.; Lejeunea to-
sana St.; L. nipponica Hatt.) (PL. 1T, Fig. 24).  Oil-bodies 20-40 per cell, rot-
undate (2-2.5 ¢ in diam.) or mostly elliptical (ca. 4x 2 p) hyaline, homogene-
ous within. ( From herbarium-specimens 25 and 35 days after collection; on rocks,
300 m. alt., Itsuki, Kumamoto Co.; do. 80m., Koonose; S. H.)

Lejeunea scalaris (St.) Iatt. (Closely related to L. japonica Mitt.)  Oil-
bodies 10-20 per cell, rotundate or mostly elliptical to oblong-fusiform, 3-5 x
2-3 1, homogeneous and hyaline. (From fresh material; on banks, ca. 30 m. alt.,
Obi, Miyazaki Co.; S. H.)

Lejeunea aquatica Horikawa (Pl. II, Figs. 25-26). Oil-bodies 10-25
(mostly 15-20) per eell, rotundate (3-4 ¢ in diam.) or mostly oblong, = fusi-
form (6-10 x 3-4 u), hyaline and homogeneous, but occasionally ca. 8 indistinet
granules recognizable in larger oil-bodies as faint, shining points, when greatly
magnified. (TFrom fresh material and also from herbarium-specimen 80 days
after collection; 8. f.)

Lejeunea cavifolia (Ehrh.) Ldb. (Pl. XI, Flgs. 2-8). (1.) Median cells
thin-walled, with rather distinet trigones and occasional shallow, ill-defined in-
termediate thickenings, ca. 25-28 u. Oil-bodies minute, ca. 1/3-1/2 the area of
the chloroplasts, only 1.8 ¢ and spheriecal to 1.8-2 x 2.4-3.0 ¢, homogeneous, highly
refractive, colorless, mostly 40-52 per cell; chloroplasts ca. 3.6-5 ¢ in longer
diameter (S 18300¢, Seneca Rocks, West Va.; B. M. 8.).

(2.) Cells each with 30-40, ncar leaf-base 50-60, in occasional cells over 70
oil-bodies, hyaline, spherical to shortly rod-shaped, only 1.5-2 ptx 2-3 g, with
homogeneous contents. (European material; fide Miiller, 1939 ).

(3.) Cells ea. 19-21 x 26-30 g medially, with barely thickened walls. Oil-bodi-
es 30-40, occasionally 40-50 per median cell, minute (1.0-1.5 x 2-3 ), but con-
spicuous, because homogencous, highly refractive and strongly glistening, usual-
ly ellipsoidal in shape. Chloroplasts much larger, 4-4.5 ¢. (S 29548, Bluff Mt.,
Ashe Co., N. C; B. M. 8.)

(4.) Marginal cells 19-27 ¢ on leaves of main shoots. Each eell with 25-50
spherical to ellipsoidal oil-bodies, 1-2 ¢ long, simple, transparent, colorless or a
clear brownish, persistent for decades in herbarium material. ( Fide Buch, 1934;
based on European material).

Lejeunea planiuscula (Lindb.) Buch.'® (See Buch, 1934, Fig. 1:14 for illus-
tration). Marginal cells 14-19 ¢#; median cells with few, segmented oil-bodies.
(Fide Buch, 1934; from European material.)

Lejeunea glaucescens Gottsche (Pl. X1, Figs. 4-5). Median cells ca. 30-32
¢ wide x 831-34 ¢ long, the walls thin but locally thickened (thus undulate), due
to uneven development and poor definition of the frequent intermediate thick-
enings, and the obvious but poorly defined trigones. Oil-bodies 8-16 per cell,
homogencous, mostly narrowly ellipsoidal to fusiform, ca. 2.1x 5.5 ¢ to 2.5 x 7
©to 2.4x 9 u, a few short-ellipsoidal and 2.4 x 8.5 p; oil-bodies (with age) occa-
sionally faintly transversely barred and obscurely 3-5 segmented. Chloroplasts

185 This speeies is evidently a synonym ef Lejeunea lamacerina St.
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to 8.6-4.5 u long (S 22028, Florida; R. M. S.).19

Lejeunea macvicarii Pears.  Oil-bodies few, ca. 15 per cell, little evident
among the chloroplasts, spherical, only 2 ¢ in diameter. (From material drvy for
2 years; fide Miiller, 1939.)

Microlejeunea rotundistipula St.  Oil-bodies 3-10 (mostly 5) per cell, rot-
undate to oblong, 3.5-10 x 3.5 u, hyaline, containing 15-30 granules within.
(From herbarium-specimens 45 and 50 days after collection; S. H.)

-var. pallida Hatt. (P1. 11, Figs. 27-28).  Oil-bodies 2-5 or more (mostly 4),
rotundate to oblong-fusiform, 4-11 x 4 u translucent or=grayish, formed of 10-
20 granules (less than 1 ¢ in diam.).(From fresh material and herbarium-speci-
men 10 days after collection; on barks, ca. 20 m. alt., Obi, Miyazaki Co.; on large
mosses, 150 m., Koonose, Kumamoto Co.; S. H.)

Microlejeunea punctiformis (Tayl.) Schiffn. (Pl II, Fig. 29). Oil-bodies
2-4, rarely 5, per cell, rotundate to elliptical to oblong-fusiform, hyaline, 3-8 x
3 u, containing minute and indistinet granules recognizable when greatly magni-
fied. (From fresh material and herbarium-specimens 25 and 35 days after collec-
tion; on barks, ca. 30 m. alt., Obi, Miyazaki Co.; ca. 400 m., Isshoochi, Kuma-
moto Co.; S. F.)

Microlejeunea laetevirens (N. & M.) Evs. (PL X111, Figs. 2-5). (1.) Cells
thin-walled, with small, concave trigones, and rarely irregular, slight intermedi-
ate thickenings (never nodular and pronounced); median cells mostly 16-21 x
21-24 u, mostly hexagonal, the walls hyaline and colorless. Oil-bodies (3-4) 5-
10 per cell, mostly ellipsoidal and 2 x 4.5 to 2.2-2.5 x 6-6.5 (7.5) u, occasionally
some subsphericals to pherical and smaller (2.5-3 x 2.5-3.5 ), formed of relative-
ly numerous, fine (ca. 0.5 @), searcely protuberant, rather indistinet globules,
persisting unchanged in dry plants for some weeks, obseuring ca. 1/5-1/4 of the
cell-surface. Ocelli absent. Chloroplasts averaging fully as larger, but rarely
longer, than oil-hodies, ca. 4-4.5 u in longer diameter. (From S 22592b, PPara-
dise Key, Florida; material dry 15 days; R. M. S.)

(2.) Median cells 18-24 x 25-30 #, somewhat thick-walled, with occasional
vague intermediate thickenings and rather distinet, occasionally barely bulging
trigones.  Oil-bodies mostly 7-10 per cell, mostly oval to ellipsoidal, 8 x 4.5-5 g,
oceasionally to 8 x 7.5 u, distinctly and rather coarsely segmented (globules in-
dividually protruding, the larger oil-bodies of only 2 rows of globules, in surface
view; each segment ca. 1.5-1.8 1 ). Chloroplasts somewhat smaller than oil-bodies
or cqual to them in size, 3-8.5 y, occasionally 4 w. (S 26153¢, Collier-Seminole
State Park, Fla; R. M. S.)

(3.) Marginal cells ca. 14-17 u, median ca. 19-21 x 22-24 «, mostly hexago-
nal, with walls moderately, equally thick-walled. Oil-bodies mostly 5-8, occa-
sionally 9 -10 per cell, mostly ellipsoidal and 3 x 5-7.5 &, a few to 3x 9 or 4 x 7
u, formed of numerous, barely protuberant fine globules (each ca. 0.5 «). Chlo-

19 In the homogencous oil-bodies very similar to L.cavifolia (but with the oil-bodies many
fewer, and individually mueh larger . On the basis of the larger cell-size, these plants
arc referred to L. glaucescens, while very similar plants, with smaller cells, hut obvi-
ously segmented-papillose oil-hodies are referred to the confusingly similar L. cladogyna.
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roplasts 4-5 ¢ long. Ocelli absent. (S 29015, Linville Gorge, N. C.; RB. %. S.)

(4.) Median cells ca. 17-19 x 18-20 u, largely hexagonal, the walls rather
slightly, but equally thick-walled. Oil-bodies 2-4, rarely 5, mostly 3 per cell,
almost all spherical and 3¢, oceasionally to 4 ¢ in diameter, more or less equal
in size to the chloroplasts, formed of many small, rather discrete, barely protube-
rant spherules (thus papillose, rather than segmented, in appearance). (S 29040,
Linville Caverns, N. C.; B. M. S.)

The mountain forms of this species (Nos. 8, 4) differ from the coastal, tropi-
cal and subtropical phases (Nos. 1, 2) in the stronger tendency toward pro-
ducing equally thick-walled cells, and the largely non-dentate sides of the under-
leaves. However, it is to be noted that Nos. 8 and 4 (from the montane region)
have quite different oil-bodies, both as regards size and number, and that No. 3
agrees closely with No. 1 (from the tropics). The plants of No. 2 represent the
most xeromorphic form of the species seen; in these plants the oil-bodies are
distinctive in their coarsely segmented form, and the cells are larger than usual.
Otherwise, these plants are typically developed.

Microle jeunea ruthii Evs. (P1. X1I, Fig. 6). (1.) Median cells thin-walled,
with small to moderate, concave-sided trigones, 18-20 u wide x 21-24 u; no inter-
mediate thickenings. Oil-bodies mostly 2-8 per cell, finely granular in appe-
arance (formed of numerous very small, little protruding spherules), 3.5-4.5
(5) ¢ and spherical to 4.5 x 6, occasionally 5 x 7 ¢ and ellipsoidal. Chloroplasts
ca. 3-8.5 y, averaging somewhat smaller than oil-bodies ( Balsam Gap, N. C.; R.
M. 8.).

(2.) Median cells 16-20 x 18-22 ¢, more or less cqually thick-walled, with
minute trigones; no ocelli.  Oil-bodies 2-4 per cell, mostly ovoid and 3.5-4 x 5-8
@ to 5 x (-8 y, occasional ones spherical and 4-5 ¢, formed of numerous minute
(scarcely recognizable) globules, which barely protrude; the oil-bodies appearing
finely papillose, but not segmented. Chloroplasts somewhat smaller than oil-bodies
in average size, 3-4 p. (John's Cr., n. of Marion, N. C., 5 28820; R.M.S.)

(8.) Median cells 15-17 x 17-19 u, somewhat cqually thick-walled; no ocelli.
Oil-hodies 2-8 (4) per cell, cach 8.5-4x 5 @ to 4-5x 7 ¢ and ovoid to ellipsoid,
some spherical (particularly in marginal and submarginal cells) and 3-4 (5) p.
In marginal and submarginal cells frequently smaller andto 1.5-3 ¢ in diameter;
oil-bodies formed of minute, Larely perceptible globules (less than 0.6 # in di-
am.), superfleially appearing faintly warty externally. (Same data as above, S
28825; R. M. S.)

Microlejeunca ulicing ( Tayl.) Evs. (Pl. X1I, Figs. 7-9). (1.) Median cells
15 x 20 u, with moderate trigones but no intermediate thickenings. Oil-bodies
5-8 (9) per cell, formed of fine oil-globules, cach slightly protuberant, appearing
finely papillose, 3-4.5 ¢ and spherical to short-ellipsoidal and 4 x 5 g, rarely to
5x 6 p. Chloroplasts ca. 3 1, averaging subequal to oil-bodies or somewhat small-
er. (Balsam Gap, N. C.; B. M. S.)

‘ (2.) Cells with 3-8 oil-bodies, spherical to clongate ovate or shortly rod-shap-
ed, occasionally weakly curved, 2 ¢ to 2 x 4 ¢ (European material; fide Miiller,
1939).
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(8.) Median cells slightly thick-walled, with very small trigones, ca. 15-18
w. Oil-bodies 2-4 per cell, spherical and 2.5-3 ¢ to 2x4.5 u, a few to 3x6 u,
formed of discrete, relatively few, clearly protuberant globules, thus appearing
finely segmented or coarsely papillose. Dorsal lobe, just below juncture of dorsal
base and stem, typically with a single ocellus (the containing cell similar in size
or slightly smaller than surrounding cells), the ocellus nearly filled by an ovoid
to ellipsoidal homogeneous, highly refractive oil-body, ca. 10 x 12-15 ¢ in size.
(Cascades, near Hanging Rock State Park, Stokes Co., N. C.; Schuster and
Blomquist, 28234).

(4.) Median cells 13-16 g, thin-walled, with small trigones. Usually with
one basal ocellus distinet (eell ea. 13-15 x 20 w; oil-body homogeneous, 9-10-12
&, spherieal ); more rarely two basal ocelli, occurring either side-by-side, or end-
to-end in a short basal vitta. Median cells with 2-3, rarely only 1, oil-bodies per
cell, these spherical and 2-2.5-4 1 to more often ovoid or ellipsoidal, 2.5-3 x 4 g,
rarely sublinear and 2 x 5-6 (7) u; oil-bodies formed of minute globules (less
than 0.6 ¢ in diam.), appecaring coarsely papillose. Oil-bodies of median, mar-
ginal and basal cells all virtually equal in size. (S 28821, John's Cr., n. of
Marion, N. C; R. M. S.) (plant unusually small and only 220 ¢ wide, with leaves
approaching those of M. bullata in size, form and orientation).

(5.) Median, subapical and subbasal cells nearly equal in size, ca. 14-16 u
wide x 16-20 u long, walls rather thin, trigones small and concave; no intermedi-
ate thickenings. Ocelli usually 1-2 at base (usually in a short line, involving
basal cell) occasionally in a group of 3; ocelli not or little wider than surround-
ing cells, usually slightly longer (14x 18 ¢ to 16 x 25 u), each with a single
large oil-body (16 x 17 u to 18 x 28 w), homogencous when fresh but dissociating
into a grayish. opaque body. Median and subapical and subbasal cells all with
2-4 oil-bodies, these mostly ovoid to ellipsoidal to fusiform, ca. 2.8-3.2x 5 ¢ to
3.5x T u, a few spherical and 3-3.5 u; oil-bodics formed of numerous minute
spherules (less than 0.6 ¢), appearing nearly or quite smooth, the globules dis-
tinet merely as faint points. (S 28896, Linville Gorge, N. C.; R. M. 8.)

(6.) Cells ca. 12-15 x 14-18 ¢ in leaf-middle, with concave-sided but obvious
trigones, the cells rounded-polygonal. Ocelli usully absent, but rarely a single
basal one (13-14 x 20-22 g, containing a homogeneous oil-body ca. 10 x 13-14 ).
Median cells with 2 3 oil-bodies, these finely granular *(of minute, scarcely
protruding globules, less than 0.5 ¢ in diam.), ca. 2.5-83 x4-5 ¢ and ovoid to
subspherical and 2.5-3, occasionally 3.5 1. Chloroplasts ca. 4 ¢, subequal in size
to oil-bodies. (S 28949, pp., among Drepanolejeunea bidens, Linville Gorge, N.
C;R.M.S.)

(7.) Cells ca. 14-16 u wide, little or no longer medially, thin-walled, with
moderate trigones and rarely an oceasonal intermediate thickening. Normal cells
each with a single (quite rarely with 2) oil-bodies ; these 2-2.5 x 3-8.5 y, occa-
sionally 8 x 4 u, or spherical and 3-4 y, appearing fincly segmented-papillose, of
slightly protuberant fine globules. Chloroplasts averaging equal to oil-bodies
in size, 3-4 ¢ long. Ocelli very variable in number, almost always at least one
present (this then basal), frequently 2 present (then in a short row, one basal,
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one immediately above the basal one), but occasionally 4-5 present (then 3-4
forming a basal row, adjacent to the stem cells, with the final ocellus immedia-
tely above the uppermost basal ocellus, resulting in an inverted L-shaped group-
ing). Ocelli up to 15-16x 18-20 u, each containing a single large, opaque,
granular appearing oil-body up to 14 x 16 y, but often spherical and only 12-14
. (8 29436, Neddie Creek, Jackson Co., N. C.; R. M. 8.)

(8.) Cells 15-16 x 16-18 u, thin-walled, with small trigones. Ocelli uniform-
ly absent. Cells each with 2 -8, occasionally 4 oil-bodies, these spherical and
2.5-3 ¢ to 3 x 5, occasionally 3x T ¢ and elongate-oval, formed of fine globules
(less than 0.6 ¢ apparently ) that barely protrude, thus finely granular in appe-
arance. (On Saliz atrocingres in bog, Lyndhurst Iill, New Forest, England,
BE. W. Jones; R. M. 8S.)

(9.) Cells 12-14 x 14-17 u, walls barely thickened, trigones rather small;
each cell with 2, rarely 3, oil-bodies, these spherical and 2-2.5 ¢ to ovoid or oval
and 2-2.5 x 8-4 u, occasionally singly per cell and then up to 2-83.2 x 6-7 u, fine-
ly granular, appearing papillose. Almost all leaves with one basal ocellus
(cell ca. 15 x 16 p), containing a single granular opaque oil-body, ca. 10 x 13 u
to 12 u; a few leaves exocellate. (S 29448, Cedar Cliff Mt., N. C.; an xeric ex-
treme, from dry rock, with Metzgeria crassipilis and Frullanic infleta; R.M.S.)

M. ulicina is a variable and taxonomically difficult taxon. At least some
forms of the species, both in Europe and North America, possess 1-2 basal ocelli
(Nos. 3-6, 9 above). Other forms never appear to possess ocelli (fide Evans,
1910); Nos. 1, 2 and 8 belong in this category. Iinally, rarely do we find that
up to 4-5 ocelli occur (No. 7, above). It deserves emphasis that non-ocellate
forms (Nos. 1-2) have a large number of oil-bodies per cell (3-8 usually),2®
while forms with 1-2 ocelli usually have 2-8 or 2-4 oil-bodies per cell (Nos.
3-6), while the exeeptional forms with up to 4-5 ocelli have almost uniformly
a single oil-body in the vegetative cells (No. 7). Evans (l. ¢.) noted that there
appeared to be some variation in number of ocelli in the species. The present
study indicates that there is also variation in number of oil-bodies per cell, with
the number decreasing with an increase in number of ocelli. 3. wlicing is not
alone in the genus in being ocellate. The North American M. cardots St. is also
obscurely ocellate. No material of this species has been available for study.

As is noted above (5), occasional plants of 3. ulicina bear mostly 2 -3 ocelli
per leaf base. It also deserves emphasis that all living North American plants
studied by the writer (1951-53), of which Nos. 3-5 are only isolated examples,
possess ocelli on atleast some leaves of every mature plant. Since several dozen
collections have been examined, all of which were studied while fresh, the con-
clusion has been reached that at least the North American material is normally
ocellate. Since the ocelli disintegrate with time (and since the cells in which
they are found are not or barely larger than surrounding cells), it is possible

205 IIowever, the English specimen (which was reecived through the courtesy of Dr.I. W,
Jones), has 2-3, more rarcly 4, oil-bodies per cell, as in the l-ocellate type, yet con-
sistently lacks the ocellus. Both Dr. Jones and the senior author were quite unable to
sce any ocellus in this colleetion.
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that the observations by Evans (1910, p. 35), to the effect that much European
material “apparently’ lack ocelli may be based on the inadequacy of the material
he studied. Ocelli were still distinet in a specimen from Baden, Germany,
collected by Miiller in 1903 (Schiffner, Hep. Eur. Exsic. No. 1074).

One of the authors (R. M. 8.) has studied a number of specimens of M. bulla-
ta, exceedingly closely related to M. wlicina. This species is essentially similar
to M. wlicinag in its oil-bodies, but never appears to be ocellate. The signifi-
cance of the fact that the English M. wlicinais exocellate (and presumably the
type material from Ireland), while the coastal M. bullata, of North America is
exocellate, and the montane forms of “M. wlicina” of eastern North America are
clearly ocell ate, deserves emphasis. The borderline between M. bullata and wuli-
cina is exceedingly vague, and no differentiation on the basis attempted by Frye
and Clark (1. ¢.) in their key can be maintained. The above examples, selected at
random, also show that the cells arc often smaller than the “18 u” often cited in
the literature for M. wlicina, and are not appreiably larger than inmany forms
of M. Dullata from tropical Florida.

Microlejeunea ocellifera S. Arnell.  Marginal cells 10-16 g, inner cells
14 -16 u, walls thin to slightly thickened, trigones small. Mostly with 1 ocellus
in basal part of lobe, near insertion of leaf ; near female organs sometimes with
several ocelli (either in a basal group or scattered in the lobe and occasionally
also in the lobule). Vlale bracts also sometimes with a few scattered ocelli.
Cells with small colorless oil-bodies (indicated as 1-3 per cell in Arnell’s figure).
(South African material; fide S. 4.)

The present species is extremely close to M. wlicina and bulleta. The former
(as is evident from the foregoing) may have 1-8 basal oeclli. Careful compara-
tive study may show that all three of these entities represent a single species
(R.DM.S.).

Microlejeunea Dullate (Tayl.) Evs.  (1.) Median eells 15-17 g wide x 17-
19 ¢ long, thin-walled, with small trigones. Noocelli. Oil-bodies 2 -3 per cell,
finely granulose in appearance (formed of very fine spherules, moderately pro-
tuberant), spherical and 3-4 u to ovoid and ellipsoidal and 3 x 4 to 2.5-83 x 6-7
w.  Chloroplasts ca. 4 p. (Nigger Mt., N. C., S 29607; R. M. S.). The plants
of this collection quite small, somewhat xcromorphic, quite devoid of ocelli.
On the basis of size and lack of ocelli placed here, but perhaps a reduced form
of M. uwlicina. As is indicated above, the distinetion of the two species may be
artificial.

(2) Cells 10-12 u in middle of dorsal lobe, nearly cqually thick-walled.
Both antical baseof lobe, and antical base of lobule, with a single, greyish, fine-
segmented, opaque ocellus. Vegetative cells with 1 small oil-body per cell,
rarely 2. (S 31416; Liberty Co., Georgia; R. M. §.)

(8) Cells isodiametrie, hexagonal to hexagonal-quadrate, 10-11 ¢ in middle
of dorsal lobe, somewhat equally thick-walled. Ocelli at bases of lobes and lo-
bules quite lacking. Cells with a solitary oil-body, rather large in size (ovoid:
to fusiform or cllipsoidal, 2x 5 g, to 2.5-83x 7 u, formed of discrete, but small,
somewhat bulging spherules. (3 31407, Clay Co., Fla.; R. M. S.)
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(4) Cells with 1 oil-body per cell; with 1 ocellus at antical base of lobe, 1 at
base of lobule (near anterior base). (S 81919 p. p., Marion Co., Fla.; B.M.8.)

(5) With 1 oil-body per cell, as above; ocelli usually absent, but rarely with
1 ocellus of antical base. (S 81933, Marion Co., Fla.; R. M. S.)

(6) One, very rarely 2, oil-bodies per cell; some leaves with a dorsal basal
ocellus (others with no ocellus); never with an ocellus of postical base of leaf
(lobule). (S 31932a; Marion Co., Fla.; R. 3. S.)

M. bullate appears to bear the same relationship to M. ulicina as does Colo-
lejeunea myriocarpa to C. minutissime. True M. bullata has 1, rarely 2 oil-
bodies per cell (M. wlicina usually has at least 3 oil-bodies per cell). At one
time it was believed that M. Dullata lacked ocelli, but careful study of living
material has revealed that most plants have a single basal ocellus of the lobes
(morerarely also one of the base of the lobules). Only once was a plant found
with 2-3 ocelli of the antical base.

Potamolejeunea holtii (Spruce) Greig-Smith (= Lejeunea holtii Spruce).
Cells with 30-50 very small (only 2 u large), spherical, glistening oil-bodies
(from material dry for 2 years; fide Miiller, 1939).

Greig-Smith (Trans. Br. Bryol. Soe. 1 (2): 108, 1948) has shown that this
species should go into Potamolejewnea, if that genus is to be aceepted at all (as
distinet from Lejeunca, s. str.).

Ciliolejeunca capensis Arnell. Cells 16-26 ¢ marginally, 20 x 20 to 26 x
34 ¢ medially; walls thin, with small trigones, small intermediary thickenings.
Oil-bodies numerous (Arnell figures ca. 38 per cell), small, bacilliform to spheri-
cal, colorless, appearing homogenecous. (8. A.)

Strepsilejeunea knysnana Avnell.  Cells 10-16 # marginally, ca. 16 x 20 u
medially, trigones distinet to large. Oil-bodies singly per cell, large, composed
of rather large segments (drops), colorless or sometimes brownish. (8. 4.)

Strepsilejeunea georgensis Arnell.  Marginal cells 8-14 u, inner cells to
18 x 20 u, walls rather thick, somewhat rosy, trigones morc or less distinet,
mostly large. Oil-bodies large, 4-6 x 6-8 u, slightly browish, 3-5 per cell (in
Arnell’s figure, but deseribed as “to 15 per cell”), almost filling cell; (illustrat-
cd as being segmented). (S. 4.)

Stylolejeunea spiniloba (Lindenb. & Gottsche) Evs. (Pl. XII, Fig. 1).
Median cells 25-28 x 22-24 y, thin-walled, with distinct but never bulging tri-
gones devoid of intermediate thickenings. Kach cell with 5-6 elongate, often
Paramecium-shaped o Buglena-shaped oil-bodies ca. 8 x 12-15 y, a few smaller
and 8% 8-9 u oreven 3x 5 u, formed of 4-5 rows of rclatively small (less than
0.7 w), but strongly protruding globules, thus fine-segmented to very coarsely
papillose in appearance. Marginal cells with usually smaller, more ovoid to
ellipsoid oil-bodies ca. 3 X 5-7 ¢ or spherical and 8.0-3.6 y, oceurring 4-7 per
cell. Chloropasts ca. 3-8.3 1, much smaller than oil-bodies. (S 22780, Hills-
borough State Park, Fla.; R. M. S.)

Crossotolejeunca bermudiana Ivs. (Pl. X1, Figs. 7-8).  (1.) Median cells
relatively large, mostly 20-28 u x 32 (varely 37) p.  Cells all strongly convex,
but with smooth cuticle; the marginal cclls of both leaves and underleaves pro-
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minently bulging on their free margins (the underleaves and leaves thus appear-
ing crenulate); cell-walls thin, but (except in strongly leptodermous extremes)
with distinet to somewhat bulging trigones, and occasional to frequent inter-
mediate thickenings. Plants generally extremely hyaline and whitish green,
due to the small chloroplasts. Oil-bodies mostly (8) 4-5 per median cell, rela-
tively large, 4x 9 or 5 x 10 u to occasionally 5 x 15 or 7 x 14 y, narrowly ellip-
tical to fusiform composed of very strongly bulging, protuberant, large spher-
ules (ea. 1.5 @), thus very distinetly compound, of the “grape-cluster” type,
colorless. Chloroplasts small, less than 3 g, the cells only slightly chlorophyl-
lose. (R. M.S.)2»

(2.) Median cells 19 -22 (rarely 22-27) u wide x 26-30 ¢ long, with walls
thin, but with large, bulging tiigones and often with intermediate thickenings
(these absent on most short walls, but usually 1, sometimes 2 per longer cell-
walls). Oil-bodies mostly 2-5 per cell, large, usually ovoid to narrowly cllip-
soidal and 4x 7 ¢ to 3.5-4.5%x10-15 u, a few (espeeially near leaf bases) to
6x20 u; in some cells with some oil-bodies spherical and 5-6 # in diameter.
Older plants with cells sometimes almost filled with 5-12, occasionally 12-18
or more oil-bodies; these from 8x 5 to 6 x9 ¢ in most cases. Fach oil-body
formed of moderately diserete globules, each ca. 1-1.2 u, oceasionally 1.5 4,
these only slightly protuberant, the oil-bodies thus relatively faintly segmented.
(S 29202, Lake Wacamaw, N. C.; R. M. S.)

Tazilej unea obtusangula (Spruce) Evs. (Pl X1, Fig. 6).  Cells with walls
quite thin, but with distinet (often slightly bulging) trigones, and intermediate
thickenings; walls quite colorless. The intermediate thickenings numerous and
constant, one, or occasionally two, between cach pair of trigones. Median cells
23-26x 21-23 p.  Oil-bodies minute, glistening, bomogenecous, extraordinarily
numerous, 40-55, often apparently to 60 -65 per cell (and then almost impossi-

21) Sterile plants of this species are most casily confused with those of Lejeunea. The strong-
ly ercnulate leaf-margins {and margins of the small underleaves’, the somewhat larger
cell-size, and particularly the large and few oil-bodies will separate C. bermudiana from
any nearctic Lejeunca. Tne larger oil-hodies (5-7 % 14-15 p7 are about twice as large as
the larger oil-bodies in such superficially similar species as Lejeunca flave and clado-
gyna. A {urther point of difference lies in the tendeney for sterile plants of C. bermu-
diana to develop more or less apiculate leaf-lobes— a eharacteristie, whieh, however,
is not always observable; this never occurs in Lejeunea. The speeies agrees closely
with Lejeunea in the 5-keeled perianth, in the pale color, in size, and in the autoecei-
ous infloreseences, as well as in the form of the lobule Chyaline papilla proximal; apical
tooth small, not sharp’. The very small underleaves, little or no wider than the stems,
whieh attain 2 maximum width of 110-1£0 g, ecliminate most species of Lejeunea from
consideration. The underleaves are almost always eharaeterized by a sudden apiculum on
cach lobe, formed of 2 superimposed eells; this rarely occurs in any Lejeunea species.
C. bermudiana, in the author’s opinion. serves to eonncet Lejeuneca and Cressotolejeunca.
The perianths of this speeies have five lieels rather strongly cercnulate by means of
protruding cells, oecurring in two rows (thus cach keel is faintly bidenticulate?. This,
and the larger oil-bodies, appear to be the only characters that serve to keep C. bermu-
diana from inelusion in Lejeunea. It would seem that, perhaps, Crossotolejeunea might
well be eonsidered merely a diserete subgenus of Lejeunca. iffering in the more or less
denticulate or dentate keels of the perianth.
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ble to accurately count), mostly ovoid to cllipsoid to bacilliform, 1.4-1.6 x 2-
3.5 &, forming almost a sheath of beads surrounding the central vacuole of the
cell.  Chloroplasts much larger, ca. 3.2-3.8 1, moderately numereus (the cells
rather opaque because of the numerous oil-bodies, combined with the very many
chloroplasts). (8 22587, Paradise Key, Fla.; B. M. 8.)2?

Tazilejeunea confornis (N. et M.) St. Cells 14-20 x 20-30 ¢ on margins,
trigones small or lacking. Oil-bodies up to 6 per cell, 4-6 g, composed of small
drops (segmented), colorless (South African material; fide S. 4.).

Tazxile jeunea vallis-gratiae St.  Cells 18-24 ¢ on margins, 20-40 ¢ in leaf-
middle, trigones small or lacking. Oil-bodies segmented, colorless, about 4-6
x 6-10 g, 8-15 per cell. (South African material; fide S. 4.)2%

Taxilejeunca eggersiana St. ? (perhaps a reduced form of the related T'. sul-
phurea (L. et 1) Schiffn.). Cells eca. 30-31 1 x40-50 ¢ in and below leaf-
middle, thin-walled, with small trigones and occasional faint intermediate thick-
enings. Oil-bodies homogencous, strongly glistening, 10-20 per cell, varying
from 3x4 to 3.5x6 u, up to 8.5-4x 7-8 «, ovoid to ellipsoidal to fusiform.
Chloroplasts ca. 3-4 &, averaging smaller than oil-bodies. (XK1 Yunque, Puerto
Rico, among and growing over Hymenophyllum; B. M. S.)

The present plants are strongly apiculate-leaved, but rarely show a slight
subapical tooth of the antical margin. The underleaves vary from approximate
to somewhat imbricate, are crenulate, have a narrow to closed, slit-like sinus.
The plants are dioceious, with @ inflorescences on short, lateral, spur-like shoots,
without innovations.

Prionolejeuneca aemule (Gottsche) Kvs. Cells ca. 22-25 x 26-29 u, thin-
walled, the walls colorless, with discrete but concave-sided trigones, no inter-
mediate thickenings. No ocelli. Oil-bodies variable, (2) 8-7, rarely more per
cell, spherical and 4-5 (6-7) # to ovoid and 4 x 5 to 5-6x 9 &, rarely fusiform
or sublinear and 5 x 11 or 4 x 14 ¢; oil-bodies much smaller and usually only 2-4
per cell near margins; each oil-body formed of disercte globules, ca. 0.5-1.0 ¢
in diameter, protruding slightly, thus appearing papillose. Chloroplasts much
smaller than oil-bodies, ca. 2 ¢. (On leaves of Hymenophyllum, El Yunque,
Puerto Rico; R. M. 8.)

Tuyamaella molischis (Schifn.) Hatt. (Pl. 111, Figs. 1-2). In vitta (of

22) Sterile material of this speeies, when living can at once bhe placed on the bhasis of the
cxtremely abundant, minute, homogeneous oil-bodies. Similarly numerous, and minute
oil-bodies occur in a few speeies of Lejeunca ¢ L. cavifolia cte. -, but these differ from
Tazxilcjeunea at once in that the underleaves are not clearly wider than long. The very
wide underleaves of Tazilejeunca (350-375 p wide on robust shoots; arc onc of the best
recognition marks of sterile plants. Another exeellent diagnostic eharaeter lies in the
cell-walls, which bear abundant intermediate thickenings, which ocecur almost hetween
every pair of trigones (oceasionally even two oecurring in a eell-wall™. The underleaves
of robust shoots are very generally broadly rounded and somewhat cordate at hase.

237 As is readily evident on comparison of the above tivo African species, with 7. ebtusan-

gula, very fundamental differences in size, form and number of the oil-Lodies occur

within Zezilejeunea as now constituted. Equally signifiecant is that, in the only other

Ameriean speeies studied, the oil-bodies are as in T. obtusangula, c. g.,> numerous and

homogencous. (R.M.S.)
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elongate basal cells) oil-boclies ecopious, mostly 20 per cell, rotundate, (eca. 4 & in
diam.) or ovate (ea. 8 x 5 g), or mostly oblong-fusiform (ca. 12 x 4.5 1), grayish,
compound, granules ca. 1 ¢ in diameter, numerous (25-35), dense. Near the
limb, the reetangular hyaline cells at the leaf-margin have the oil-bodies few and
minute, almost. drop-like or disappearing. In leaf-middle, oil-bodies 3-6 (rarely
7-8) per cell, oblong-fusiform or occasionally ovate to rotundate, 8-6 x 1.5-2.5
/¢, compound, granules 10-20, ca. 0.7 ¢ in diameter. Qil-bodies in the cell near
vitta similar to those in vitta; that is, oil-bodies becoming more (up to 10 per
eell) and larger (up to 10 x 8.5 &), with ineluded granules more distinet and
nwuerous (ca. 25). (Fresh material; on leaves, ca. 500 m. alt., Nakago, Miyaza-
ki Co.; 8. I1.)

-fo. corticola Hatt. (Syn. Pycnolejeunea boninensis Iorikawa) In vitta
oil-bodies 10-15 per cell, 10-16 x 4.5-06 « in size.  In leaf-middle oil-bodies 4
10 per eell, 6-13 x 34 «, or 3-4.5 ¢ in diameter. (I'rom herbarium-specimen
15 days after collection; on trec-trunks, 750 m. alt., IIitoyoshi, Kumamoto Co.;
8. 1L)

C. Paradoxae

Diplasiolejeunca rudolphiane St. (Pl. X11T, Itigs. 1-4).  (1.) Median cells
ca. 20-26 ¢ and subhexagonal, virtually isodiametric; walls colorless, nearly
evenly thick-walled (but at times walls somewhat undulate due to uneven thick-
enings), lacking distinet trigones. Cells dimorphic, of the Stictolejeunea type,
e. g., with differentiation into vegetative cells with chloroplasts (these with
several small oil-bodies), and nearly chloroplast-frec ocelli (these each with a
single, large, homogencous-appearing oil-body). Chlorophyllose cells with large
chloroplasts (ea. 4.5 ) and 4-8 small oil-bodies (varying from spherical and
1.8-2.5 ¢ to sublinear and 1.5 x 4.8 ¢ to 1.5 x 6.5 ); oil-bodies polymorphie, the
smaller ones either homogeneous or 2-8 segmented, the larger, sublinear ones
formed of 1-2 rows of small spherules (each ca. 0.7-1.2 ¢ ), thus coarsely segment-

ﬁ O 3 ed. In most cells a combination of sever-

al small homogeneous or 2-3 segmented

1

oil-bodies with 2-4 many segmented

2

% <> 0 ones. Ocelli nearly or quite lacking
® m Q chloroplasts, cach with a large sphorical
OD to broadly ovoid oil-body ca. 16 & to
18 x 24 n. (S 22053, Wade Co., Fla; 2.

M.S.).
(2.) Median cells 23-206 w, equally
=\ thick-walled (the walls around the scat

/—\/\ tered ocelli usually thinner than those

Fig. 1-3. Colura meijeri Jovet-Ast around normal cells). Median cells usu-
1. Cell from leaf base, x800. 2. Cell from ally with 3-5 (rarely 6) oil-bodies, these
leaf middle, x 800.  3.Three oil-bodies from mostly 2 x 6-1.5, occasionally 25 x7.5-9

leaf ecell, x1600. The figures were drawn 3 : . )
by S Hattori from material collected at Mt. & formed of one, occasionally partly or

Asama, Mice County (Japan. entirely 2 rows of small globules, strong-
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ly individually protruding, thus sharply segmented; in some cells oil-bodies are
more linear aud longer, 2.5-83 x 9-12 g, formed of 2 (rarely partly 3) rows of
globules. Chloroplasts ca. 4.5 & Scattered throughout the leaf additional cells
(ocelli) with homogeneous, glistening oil-body per cell, nearly filling cell (17~
20 ¢ in diameter), the surrounding cytoplasm with a few small inconspicuous
chloroplasts, or with chloroplasts virtually absent. (S 26001, Timms ITammock,
Fla., on twig of live oak). Tt should be noted that Frye and Clark (l.c.) state,
incorrectly, (p. 920, 921) that ocelli are lacking in this speeies.

Colura meijeri Jovet-Ast?? Syn. C. inwii (non Horikawa) Auct. quoad pl.
Japon. (Fig.1-3). (1.) Oil-bodies about 30 per cell, hyaline and homoge-
neous within, oblong — fusiform, 5-0 x 2.5-8 &, occasionally ovate to rotundate.
Median cells 30-45 x 25 ¢, (I'rom herbarium-specimen 12 days after collection;
on barks, Isl. Yakushima, Kagoshima Co.; S. H.)

(2) Oil-bodies 30-40 per cell, ovate to fusiform, rarely roundish, 5.5 x 2.5 &,
52x 2.7 1, 4.2x2.8 u, or 2.8 ¢ (diameter), hyaline and homogeneous within,
soon disintegrating into minute droplets and finally disappearing after the cell
died. Chloroplasts about 4 ¢ in diameter. (From speeimen 5 days after collee-
tion; on tree bases, 530 m. alt., Mt. Asama, Mic Co.; S. H.)

Cololejeunea denticulata (Horikawa) Hatt.  Oil-bodies hyaline, 10-20 per
middle cell, 30~-40 per basal elongate cell, less than 10 (or almost disappearing)
per marginal cell; ovate to oblong-fusiform, small, 5-8 x 3-3.5 £, containing ca.
10 (or in larger oil-bodies 15) granules, granules so minute that recognizable as

2%4) The present speeies was reeently proposed by Jovet-Ast in her monographic work “Le
genre Colura® {in Rev. Bryol. et Lichenol. 22 (3/43:206-312. 1953), basing on Meijer’s
colleetion from Java (type) and Mayebara’s from Japan.  She deseribed in her work
oil-hodies of five speeies of Colura, C.Lerzogii, C. sp. from Madagasear, C. obesa, C.
calyptrifolia, and C. tenuicorais, and remarked, “Dans les spéeimens sees des différentes
osp ces de Colura, je n'ai trouvé aucunc trace d’oléocorps méme lorsque la réeolte datait
sculement de quelques mois. Cependant les cellules des spéeimens de C.lyrata réeoltés a
la Guadeloupe en 1936 C(done il y a 17 ans!) sont encore bourrées d’oléocorps malhcure-
usement déformés; & I'état frais ils doivent oecuper la plus grande partic de la cellule.
Les oléocorps existent done chez les Colura. 1ls apparaissent, le plus souvent. en forme
de petits “grains” homogenes, sphériques ou -ovoldes, de trés petite taille {quelques u
+ nombreux dans chacque ccllule, libres, non groupés en corps de forme d finie. Ilsne
sont probablement pas identiques dans les diff rentes scetions. ” (Jovet-Ast, 1 e. 217-
218, fig.12). (S. H.)

The following deseriptions are based on Jovet-Ast (1953):

Colura herzogii Jovet-Ast  Oil-bodies 20-40 per cell, drop-like or a little clongated,
hyaline and homogencous within. ¢From living material; Tjibodas, Java; fide Jovet-
A.St}

Colura sp.  Oil-bodies about 40 per cell, ovoid, 8x2 g, obtusc or acute at hoth ends,
hyaline and homogencous within, mueh eomparable to C.herzogii. (T'rom speeimen 10
days after colleetion; Madagasecar; fide Jovet-Ast).

Colura obesa Jovet-Ast  Oil-bodies about 40 per cell, having much rescmblance to
those of C.herzogii. (Irom speeimen 11 days after eolleetion; Madagasear; fide Jovet-
J\St;?.

Colura calyptrifolia (Hook.> Dum.  Oil-bodies dispersed, rather few, drop-like,
about 2 p in diameter. (From spceimen 10 days after colleetion; fide Jovet-Astl.

Colura tenuicornis (Ivs.) St. syn. C.pscudocalyptrifolia Horikawa.  Oil-bodies
having a resemblance to those of C.calyptrifolia. (From living material; Madagasear;
fide Jovet-Ast). (S.H.>
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a shining point when greatly magnified. (From fresh material; on leaves, ca.
500 m. alt., Nakago, Miyazaki Co.; S. H.)

Cololejeunea minuta (Mitt.) St. (Pl TII, Fig. 8).  Oil-hodies hyaline, 6-
12 per middle eell, 10-15 per basal cell, ovate to oblong-fusiform, small, 5-8 x
3-3.5 1, or occasionally rotundate, 3-4 ¢ in diameter, the surface view formed
of ca. 10 (but in rotundate oil-body only 3-4) minute and indistinet granules.
(Trom fresh material and herbarium-speeimen 30 days after collection; on leaves,
ca. H00 m. alt., Nakago, Miyazaki Co.; on rocks, ca. 100 m., ITitoyoshi, Kumamoto
Co.; 8. 11.)

Cololejeunea orbiculata (Ierz.) Hatt. (Allied to C. minwtissima closely).
Oil-bodies hyaline, 3-7 per cell, rotundate to clliptical (rarely # fusiform),
small 3-8 x 3-3.5 ¢ containing 10-20 minute and indistinet granules within.
(From fresh material; on branches of Rhododendron ca. 20 m., Obi, Miyazaki
CO.; S. i )

Cololejewnea minutissima (Sm.) Schiffn. (Pl. XIII, Figs. 5-7; X1V, Figs.
1-2). Two types of plants occur in southeastern United States, bearing some-
what different morphological features, and differing in their cytology. Tt is
poassible two distinet species ave at hand, though further evidence must be forth-
coming before this can be decided. For the time being, the hammoek plant of tro-
pical Florida, which is rather elose to the tropical C. myriocarpa, will be treated
as the plants of the “dyriocarpa type,” the more widespread and not exelusively
‘tropical plants with larger lobules, will be referred to as “Minutissima type.”

Myriocarpa type: (1.) Marginal cells of dorsal lobe, near middle with cells
thin-walled, with minute trigones, and no intermediate thickenings, ca. 16-18 u
and nearly isodiametric. Median cells ca. 16-19 x 18~22 ¢, their walls like those
of marginal cells. Oil-bodies almost constantly 1-2 per cell, even in marginal
cells, when 2 per cell, subspherical to short-ellipsoidal and 3.6 ¢ to 3.5 x5 to 6 u;
when 1 per eell, notably larger and to 4-4.5 x 10-12 g, fusiform to sublinear.
Oil-bodies distinetly, but not coarsely segmented, the individual globules strong-
ly protuberant, the oil-bodies 4-5 rows of segments wide (the segments ca. 0.5-
0.8 w). Chloroplasts ca. 8 p«. (5 22029b; R. M. S.)

(2.) Median cells similar to those above, ca. 18-22 t. Oil-bodies 1-3, rarely 4
per cell, segmented as above; when 1 oil-body per cell ca. 4.5 x 11 ¢; when 2-4
per eell, ca. 45 x 7-9 ¢ or even smaller. (8 225568, Paradise Key, Fla.; R. M. N.)

Minutissima type: (1.) Median cells thin-walled with slight trigones and no
intermediate thickenings, ca. 16 x 18 w to 17-19 x 20--22 ¢, quadrate to subhexa-
gonal, nearly isodiametric. Oil-bodies 4-6 per cell, formed of coarse globules
(cach oil-body of only 2-3 rows medially, in surface view; the globules ca. 1-
1.3 ¢ in diameter); oil-bodies in surface view of ca. 5-13, rarely 20 segments);
oil-bodies from short ellipsoidal and 3x 65-T ¢ to sublincar and a maximum of
2-2.5 x 7-9 u. (Oil-bodies of this type differing from the Myriocarpa type in
being more numerous, smaller, and composed of coarser spherules; never oceur-
ring singly per eell, as is very common in the Myriocarpa-type). (Ocean Springs,
Miss.; B. M. S.)

(2.) Oil-bodies mostly 4-6 (3-8, rarely 10) per cell, spherical to ovate to
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oblong-fusiform, more or less smaller than those of the preceding species, C.
orbiculata. (From herbarium specimen, 20 days after collection; on barks, ca.
300 m. alt., Hitoyoshi, Kumamoto Co.; 8. I1.)

Cololejeunea myriantha (Herzog) Arnell. Marginal cells 18-20 g, inner
cells to 30 ¢, thin-walled, no trigones, no ocelli. Qil-bodies up to 16 per cell, 2-6
&, composed of vather large drops, colorless. (South Afriecan material; fide S.
A.)2

Cololejeunea rupicola (St.) St. (P1. 111, Fig. 4).  Oil-bodies 8-7 per outer
cell, spherieal (1.5-2 g in diam.) or rarely elliptical; 4-10 per inner cell, spheri-
cal (2-3 ¢t in diam.) or mostly oblong-fusiform (3-5x 2-3 ), containing minute
and indistinet granules within. (From fresh material; on ferns, ca. 500 m., Na-
kago, Miyazaki Co.; S. I1.)

Cololejeunea shikokiana (Horikawa) Hatt. (Pl. 111, Fig. 5). Oil-bodies
hyaline, 3-4 per eell, spherieal to ovate (often grain-like in shape), very small,
1.5-2x 1.5 &, containing minute and indistinet granules within. In ocellus,
oil-bodies copious, large, grayish, containing numerous, distinet granules, sooner
or later dissociating and disappearing. (From herbarium-specimen 45 days after
colleetion; on barks, 150 m. alt., Fukada, Kumamoto Co.; S. f1.)

Cololejeunea yamanakane Kamimura. 0Oil-bodies hyaline, 2-5 per cell,
spherical, occasionally ovate to rice-grain-like in shape, less than 5 # long, con-
taining minute and indistinet granules within. In basal elongate cell (ocellus-
like) oil-bodies large but soon dissociating into numerous droplets. (From her-
barium-specimen 15 days after collection; on ferns, Mt. Funakoshi, Okayama Co.;
S.H.)

Cololejeunea spinosa (Horikawa) Pande et Misra (Pl. I1L, Figs. 6-8). 0il-
bodies hyaline, 3-9 per cell, spherical to ovate, 2—4 x 2-2.5 ¢, almost homogencous
within; in basal cell near ocellus oil-bodies becomig larger and more or less simi-
lar to oil-bodies in ocellus, and often with recognizable minute granules within.
In ocellus oil-bodies copious, grayish, 20—30 per cell, spherical to ovate, 8.5-4 1
long, with included 10-30 granules. (From fresh material and herbarium-speei-
men 45 days after collection; on ferns, ca. 20 m., Obi, Miyazaki Co.; Iitoyoshi,
Kumamoto Co.; S. I.)

Cololejeunea biddlecomiae (Aust.) Underw. (1. XIII, Fig. 8; XIV, Figs.
6-8). (1.) Cells thin-walled, with small, concave-sided trigones and no inter-
mediate thickenings, ca. 18-21 ¢ in leaf-middle. No ocelli.  Qil-bodies ea. 7-12,
occasionally 12-15 per cell, mostly subspherical and 2.2-2.5 g, some broadly
ellipsoidal and 2.2-5 ¢, formed of numerous, scarcely perceptible, minute, scar-
cely protuberant spherules, thus faintly papillose in appearance under the hig-
hest powers (usually appearing nearly smooth and almost homogencous ) but not

255 Exccedingly similar to C.minutissima. As is cevident from the deseriptions of the oil-
bodics of the latter, that speeies has segmented, relatively large oil-bodies, oceurring
few per cell. If the oil-bodies of C.yriantha, as figured and deseribed by Arnell
(1953), are those of living plants, the two speeies are quite different. However, it is
very probable that the material from which the figure was drawn was derived from
plants in whieh the oil-bodies had started to disintegrate.
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segmented. Chloroplasts subequal to oil-bodies in size. (8 18325, Turkey Run
State Park, Ind.; R. M. S.)

(2.) Cells of leaf-middle 16--18 x 22--28 p, extremely thin-walled, with no
intermediate thickenings, with only minute trigones. Oil-bodies of median cells
4-8 (mostly 5-6), mostly ellipsoidal or ovoid to fusiform, ca. 2x 6 ¢t to 2.5 x 5
i, or 3x 4.5 u, oceasional ones spherical and 2-3 &, appearing nearly homoge-
neous (the included globules minute, near limit of visibility under oil, lying
apparently in a matrix of nearly equal refractive index), at best very obscurely
papillose in appearance. Chloroplasts 4--4.5 ¢, more or less equal in size to the
oil-bodies. (Hemlock Bluff, Wake Co., N. C.; R. M. 8.)

(3.) Cells thin-walled, with minute trigones, 18-15 x 15-20 @ in leaf-middle.
Each cell with (5) 7-12 (15-17) oil-bodies, these minute, appearing almost homo-
geneous but formed of obscurely visible globules, which do not protrude exter-
nally (the oil-bodies thus essentially smooth); oil-hodies short-ovoid to sub-
spherical, and 2-2.5x 3 @ to 3 x 3.5 ¢ to ellipsoidal and sublinear, and 1.8-2.2 x
4-5 ¢. Chlovoplasts ca. 4 ¢ long, averaging about equal in size to oil-bodies.
(Lake Waccamaw, N. C,, 8 30021; R. 3. 8.)

Cololejeunea calcarca. Every cell with 7-17 glistening oil-bodies, pellu-
cid, spherical to oval or rod-shaped, 2 ¢, with homogencous contents. (Fide
Miiller, 1939; based on European material ).28

Colalejeunea contractiloba Evs. (Pl. X1V, Figs. 3-5).  (1.) Median cells
thin-walled, with evident but concave-sided trigones; each cell with external
(antical) face armed with a salient conical elevation; median cells ca. 14-15 x
16-18 #; intermediate thickenings absent; walls colorless. Ocelli absent. Oil-
bodies rather small, mostly 3-4 per cell, varying from spherical and 2-3 ¢ to
cellipsoidal and 2.8-3 x 5-5.5 «. Each oil-body formed of numerous very small,
rather diffieultly evident, not distinetly protuberant spherules (thus not seg-
mented ), appearing at best faintly papillose because of the slight or vestigial
protrusion of the individual oil-globules. Chloroplasts ca. 3-3.5 ¢ long. (Juni-
per Springs, Fla., Dee. 22, 1951; R. M. 8.)

(2.) Median cells 15-16 # wide x 20-23 @ long, thin-walled, with obvious,
but non-bulging, trigones.  Oecelli absent.  Oil-bodies typically 3-5 per cell,
varying from short-ovoid and 2-2.5 x 3—4 u to ellipsoidal or fusiform and 2 x 5-
9 u, occasionally Ruglena-like in shape. Iach oil-body formed of numerous,
very fine (less than 0.5 wp), difficultly pereeptible globules, appearing necarly
smooth and nearly homogeneous under oil-immersion. Chloroplasts obviously
smaller than oil-bodies. (Highlands Hammock, Fla., 8 26004h; R. M. S.)

(8.) Median cells 15 x 19-21 g, thin-walled, with small trigones. Oil-bodlics
3-T per cell, oceasionally only 2 per cell, mostly fusiform o1 narrowly ellipsoidal
to sublinear, 1.8 x 4 ¢ to 1.8-2x 6 #. Kach oil-body coarsely segmented, formed

26) It seems probable to us that in this species, which is very closely related to C.biddleco-
miae and is to be regarded as a sibling species more careful study would reveal that the
oil-hodies are not homogeneous, but arc formed of minute ‘spherules. At any rate,
the smaller oil-body size suggests that the differentiation of the two species has pro-
ceeded to the specifie level. (R.M.S.)
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either: of a row of (2-8) 4-7 segments, or partially formed of 2 rows of segments.
Chloroplasts 2.5-8 ¢, smaller than oil-bodies usually. (Van Cleave, Miss., S
19230; R. M. S.)

Previously unlkuown north of Florida. The Mississippi plants quite typieal,
exeept for the coarsely segmented oil-bodies.

Cololejeunea diaphana Evs. (Pl. XV, Figs. 1-2).  (1.) Median cells clon-
gate-hexagonal, ca. 16-17 ¢ wide x 25-80 # long, very thin-walled, with minute
trigones (often absent), and no intermediate thickenings; walls colorless. Oil-
bodies broadly to narrowly cllipsoidal to fusiform, the larger 2.8 x 3.6 ¢ to 2.5 x
6 &, to a maximum of 2.8 x 7 ft, composed of many small, rather inconspicuous,
little protruding minute spherules (thus not segmented ), oceurring usually 4-9
per cell.  Some cells with short-ellipsoidal to subspherical oil-bodies, 3 ¢ to 2.8
x 8.6 t insize. Chloroplasts ca. 3 &, averaging somewhat smaller than oil-bodies
in size. (S 22692, Mathesson ITammock, Dade Co., Fla.; B. M. S.)

(2.) Median cells more or less clongate polygonal, 15-19 ¢ wide x 24-26 p
long, very thin-walled, with vestigial trigones. Oil-bodies broadly to narrowly
cllipsoidal to fusiform, from 2 x 2.3 ¢ to 2-3 x 6 ¢, composed of minute, scarcely
protuberant, barely pereeptible (under oil-immersion ) spherules, appearing near-
ly homogencous and slightly glistening, mostly 4-6 (8-9) per cell, short- to
clongate-ovate to fusiform. (S 26011, ITighlands Hammock, Fla., R. M. S.)

Colalejeunea subdiaphana Jovet-Ast. Cells 14-16 x 15-20 &, with moder-
ate to somewhat bulging trigones (and oceasional, weakly defined, intermediate
thickenings); cells of marginal row of free lobe, and of keelar region strongly
conically elevated. Oil-bodies 4-8 per cell (10-14 in some clongate median cells ),
composed of minute, not protuberant globules, appearing faintly papillose, most-
ly ovoid to fusiform (ea. 2 x 4-7 #), but in some cells spherical (ea. 2-3 «). (S
31407a; Clay Co., Florida; B. M. S.)

These plants are identical in all respects with C. subdiaphana Jovet-Ast
(known only from the type, from the French Antilles). In another commection
the senior author will attempt to show that this “species” probaby represents
only the xeromorphic extreme of C. diaphana Evs.

Cololejeunea suberistata Evs. (Pl. X1V, Figs. 9-10; XV, IMigs. 3-4). (1.)
Cells thin-walled, pellucid, the walls with distinet, but concave-sided trigones,
and with very occasional to rare intermediate thickeninés, ca. 17-19 ¢, nearly
isodiametrie. Oil-bodies mostly 3-7 per cell, of the “grape-cluster” type, and
moderate in size, very variable from one cell to the next, even within the same
leaf. In some cells formed of 3-8 minute globules (less than 0.5 ¢ in diameter)
and then only 1.5-2 ¢t in size, at most to 3 ¢ long; in other (especially the larger)
cells from 2 x 4 ¢ 1o a maximum of ca. 1.8-2x 6.5 g, formed (in surface-view)
of 8-16 globules; in other cells with nearly spherical oil-bodies, of larger glob-
ules to 1 ¢ in diameter, the oil-bodies 1.8-2.2 g, of 3-6 spherules; oil-bodies
highly refractive, pellucid, colorless, the individual spherules strongly protuber-
ant. Chloroplasts averaging nearly or quite as large as oil-bodies, mostly 2 & in
diameter. Ocelli absent. (From material dry 4 days; S 22010, p. p., Long Key
pineland, Florida, on leaves of Coccolobis laurifolia; R. M. S.)
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(2.) Cells slightly thick-walled, with small trigones and no intermediate
thickenings, 15-18 ¢ wide x 18-23 ¢ long, little elongate. Oil-bodies 3-6 per
cell, formed of 2-8 very coarse globules (each 1.5-2.5 ¢ in diameter), from 4 p
and nearly spherical (and of 2 globules) to 3x 7.5 or 4.5 x 9 &, and of -8 glob-
ules. (Long Key pineland, S 22032; R. 3. S.)

(3.) 0il-bodies 3-T per cell, formed of very large protuberant globules (thus
appearing segmented ), from 3.5 & (then of 2 segments) to 3 x 6 # (of 3 segments),
to 2x 12 ¢ (of 10-12 segments). In some cells consistently larger and up to
3 x 15 u (then linear, of a row of 10 globules or segments), or of fewer globules
(then as little as 2.3x 6 «). (From 8 22590, Paradise Key, bark of Gumbolim-
bo; R. M. 8.)

The oil-bodies of this speccies are extremecly polymorphie, and thus cannot
readily be used for its diagnosis, unless a series of plants are cxamined. TPrelimi-
nary work indicates that variation from cpiphyllous to corticolous types exists.
The size, as is indicated, is extremely variable; thercfore the only truly diag-
nostic features lic in the number (3-7, occasionally 10) and in the constantly seg-
mented nature. KExcept for the epiphyllous material (S 22010), all plants ex-
amined showed coarsely segmented oil-bodies, with the segments or globules from
1.5-3 1, occasionally greater, in diameter.

Aphanolejeunea sicaefolia (Gottseche) Evans (Pl. XV, Fig. 11). Median
cells rectangular, strongly clongate, their external faces conically protuberant
(the surface of the cone often thick-walled), ca. 12-14 ¢ wide x 40-406 ¢ long;
marginal cells of about the same width, only ca. one-half as long as median cells;
cell-walls thin, with trigones absent or vestigial; no clear intermediate thicken-
ings. Oil-bodies of the elongate median cells 10-15 (18) per cell, usually
spherical and 2-3.2 g, a very few cells with some ovoid or ellipsoidal, to 3x 5
tt; oil-bodics formed of a limited number of ill-defined, faintly discernible glob-
ules (less than 0.8 ), which scarcely protrude through the external membrane
—thus appearing superficially homogencous. Chloroplasts averaging subequal
to oil-bodies, 2-2.6 ¢ in diameter. (On leaves of Hymenophyllum, El Yuneue,
Puerto Rico; B. M. S.)

Aphanolejeunea evansit Schuster (The Bryologist, 1954). (P1. XV, Fig. 5).
Cells extremely leptodermous, without discrete trigones or any trace of inter-
mediate thickenings, the walls colorless; median cells elongate, ca. 14-16 x 25—
35 ©; cells near margins irregularly quadrate-polygonal, 16-18 x 18-20 w. Medi-
an clongate cells with 5-12 oil-bodies per cell, near and in margins 4-6(10)
per cell.  Oil-bodies minute, mostly spherical (and ca. 1.6-2 ¢) to short-ovoid
(and 1.7x 3 1), a few to cllipsoidal and 2 x 4.5 ¥ to 1.8 x 5 ¢, appearing nearly
smooth, but under high power composed of a diserete number of approximately
equal, small spherules (at or near the limit of visibility at 950 x ), which do
not distinetly protrude through the common membrane; the oil-body therefore
appears to be virtually smooth. Chloroplasts relatively small, but as large or
larger than oil-bodies. (Long Key pineland, Fla.; S 22029a; R. M. S.)

Aphanolejeunea ephemeroides Schuster (MS). (1.) Cells pellucid, extreme-
ly leptodermous, devoid of trigones, 10-15 x 15-20 ¢ medially. Oil-bodies vir-
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tually homogeneous in appearance (under oil-immersion evidently formed of
exceedingly fine globules, less than 0.5-0.7 ¢ in diameter, which do not pro-
trude through the extremely delicate bounding membrane); 4-9 oil-bodies per
marginal cell, (4) 6-12 per median cells, spherical and 2-2.5 ¢ to (more often)
ovoid to fusiform and 1.5 x 2-2.5 to 2x 4 . Chloroplasts subequal in size to
oil-bodies, ca. 3x 2.5 u. (S 81405, Clay Co., Fla.; R. M. S.)

(2.) Cells all conically armed on mature lobes, 10-14 x 14-17 ¢ medially;
each cell with 2-4 oil-bodies per cell, the oil-bodies glistening and smooth (virtu-
ally homogencous), 1.5-2 x 2-8 ¢ and ovoid, some fusiform to sublinear and
1.2-1.5x 45 p. (8 31407, Clay Co., Fla.; B. M. S.)

This new speeies is being deseribed in another connection. It is closely
related to A. gracilis Jovet-Ast and 4. verrucosa Jovet-Ast, from the French
Antilles.

Leptocolea goebelii (G.) Evs.  Oil-bodies hyaline, 5~10 per marginal cell,
ovate o1 mostly spherical, 8-14 per middle cell, ovate o1* mostly oblong-fusiform,
12-22 per basal cell, oblong-fusiform; 3-8 x 3 & in size, containing several to 15
minute and indistinet granules within (or almost unrccognizable in small,
spherical oil-bodies.). (From fresh material and herbarium-specimens 70 days
after collection; on leaves, ca. 500 m. alt., Nakago, Miyazaki Co.; on barks, 600
m., Hitoyoshi, Kumamoto Co.; S. H.)

Leptocolea dolichostyla Ilerz. Oil-bodies hyaline, 10-15 per cell, spherical
to obleng to oblong-fusiform, 3-8 x 3 ¢, with included 10-15 granules, but in
small, spheriecal oil-bodies, granules indistinet or not recognizable. (From fresh
material; on ferns, ca. 20 m., Obi, Miyazaki Co.; S. II.)

Leptocolea horikawana Ilatt. 0Oil-bodies mostly dissociated to minute
droplets, but seemingly same as those of L. dolichostyle Ilerz., the preceding
species. (I'rom herbarium-specimen ca. 150 days after collection; on rocks, Mt.
Kaimon, Kagoshima Co.; 8. II.)

Leptocolea japonica Schffn.  Oil-bodies hyaline, 10-20 or oceasionally 30
per cell,.spherical to oblong-ovate, 4-7 x 3.5-4.5 &, with included 15-20 granules.
( From herbarium-specimens 30 and 35 days after eollection; on limestone, ca. 100
m. alt., Koonose, Kumamoto Co.; on barks, ca. 600 m., Hitoyoshi; S. H.)

Leptocolea longilobula Ilorikawa (Very closely related to the preceding L.
japonica). Oil-bodies 10-20 per cell, same as those of L. jeponica. (From her-
barium-speeimen 25 days after collection; on barks, ca. 200 m., Koonose, Kuma-
moto Co.; S. H.)

Leptocolea miyajimensis Horikawa var. microdonta Hatt. (This species
closely related to L. tonkinensis St.) (P1. 111, Figs. 10-12). Oil-bodies hyaline,
6-14, mostly ca. 10, per median cell, ovate to oblong, rarely rotundate, 10-25
(mostly ca. 15) per basal elongate cell, oblong to oblong-fusiform, 4-6 per mar-
ginal cell adjacent tolimb (ecomposed of rectangular, hyaline and vacuous ecells),
smaller, spherical to ovate, often dissolving into droplets; mostly 6-10 x 3.5-4
¢ (with included == 20 granules), or ca. 4 ¢ in diameter, in spherieal oil-bodies
(with included 8-4 indistincet granules). (Irom fresh material; on leaves, ca.
500 m., Nakago, Miyazaki Co.; do. ca. 300 m., Sakatani; S. H.)
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Leptocolea nakaii Horikawa (Allied to L. lanciloba St.). Oil-bodies hya-
line, copiously present, 6-20 per cell, or 20-30 per basal elongated cell, spheri-
cal or ovate or oblong-fusiform, or 6-8 per outer cell adjacent to limb; 4-12 x
4-5 p in size, compound, with 5-20 granules (ca. 1.5 ¢ in diam.). (From her-
barium-specimen 60 days after collection; on barks, ca. 10 m. alt., Isl. Biro, Ka-
goshima Co.; S. H.)

Leptocolea aoshimensis Horikawa (Pl. I1I, Fig. 9).  Oil-bodies mostly 5-
10 (3-17) per cell, hyaline, spherical or mostly ovate-oblong ( == of grain-like
shape), 4-10 x 4 ¢, with 10-20 granules (each 1 ¢ or less in diam.). (From her-
barium-specimen 5 days after collection; on limestone and barks, ca. 50 m., near
sea-shore, Inasa, Kochi Co.; S. H.)

Leptocalea ciliatilobula Horikawa (P1. III, Figs. 18-14). Oil-bodies 20-30
per middle cell, to ca. 50 per basal cell, but almost disappearing in marginal
cells, hyaline, mostly ovate, 2.5-8.5 x 1.8 g, or in marginal cells often rotundate,
1.3-2 ¢ in diameter; granules indistinet (less than ca. 10). (From fresh ma-
terial; on leaves, ca. 30 m. alt., Obi, Miyazaki Co.; S. H.)

Leptocolea scabrifolia (Gottsche) Evs.  Cells with (5) 6-7 (8) oil-bodies,
7-9 u long, formed of 6-8 spherical globules (thus distinetly segmented). (West
Indies; fide Jovet-Ast).

Leptocolea cardiocarpa (Mont.) Evs. (P1. XV, Figs. 6-10). (1.) Cells
rather translucent, with colorless, thin walls lacking discrete intermediate thick-
enings (but often with portions of the walls slightly unevenly thicker-walled),
and with small (concave) trigones. Oil-bodies quite variable. Mostly 12-18
oil-bodies per cell, and these often spherieal to short-ovoid, 2-3 ¢ to 2.5-3x 4 1,
formed mostly of many small, moderately protuberant oil-globules (in a few
cases the smallest homogencous, or formed of only 2-5 globules, and then dis-
tinetly segmented in appearance);the largest oil-bodies (which are much in the
minority), of many smaller globules, cach somewhat protuberant, up to 2 x 6,
ravely 2.2x 7 u. (13 22010a, Long Key, Everglades, Fla.; B. M. S.)

(2.) In material from near Ocean Springs, Mississippi (on bark of Quercus
virginiana), cells more uniform, 15-17 ¢ wide x 18-23 ¢ long; all oil-bodics
formed of nearly similar, small, moderately protuberant globules, the oil-bodies
thus of the “grape-cluster” type, none homogeneous; in some cells 6-8 oil-bodies,
then 2-2.5 x 3-4.5 u; in other cells only 3-0 oil-bodies, all or some of which then
2.8 x 6 to 3x T u, clliptical to bacilliform. Chloroplasts moderately numerous,
not making the cells notably opaque, mostly 3-3.5 u. (R. M. S.)

(8.) Median cells ca. 20 x 24 u, thin-walled with minute trigones. Oil-bodies
ca. 7 per cell, narrowly fusiform to sublinear, ca. 1.8 x 6 to 2x 7 u, formed of
2-3 rows of globules 0.8-0.9 ¢ in diameter or less; individual globules relatively
coarse (compared to oil-body size), strongly protruding, the oil-body thus of
the segmented type). (S 22680, Loveland ITammock, Fla.; R. M. S.)

(4.) Median cells 16-17 x 19-22 g, thin-walled but with distinet, concave-
sided trigones and oceasional intermediate thickenings. Oil-bodies mostly 3--5
per cell, linear to narrowly fusiform, formed of 1-2 rows of coarse, protruding
globules 0.8-1.5 { in diameter, thus segmented; oil-bodies ca. 1.5x 6 ¢ to 1.8 x
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8 p. Chloroplasts scarcely or not greater in arvea than oil-bodies, ca. 3-8.5 ¢ in
longer diameter. (S 22590, Florida; R. M. S.)

(5.) Median cells ca. 16-20 x 26-80y, thin-walled with small trigones but
frequent intermediate thickenings (the longitudinal walls sometimes somewhat
wavy). Oil-bodies very variable; up to 12-15 per cell, distinetly segmented,
the globules usually less than 0.6 . Smaller oil-bodies ca. 2-3 ¢ and spherical,
larger to 2 x 6-7 ,« and ellipsoidal. Some cells with several, spherical, 2-5 seg-
mented oil-bodies and several ellipsoidal, elongate, many-segmented oil-bodies
within the same cell. Chloroplasts ea. 3-8.5 ¢. (Paradise Key, Fla.; B. M. S.)

(6.) Cells with oil-bodies as in L. scabiifolia (Martinique; fide Jovet-Ast).

The strong tendency for the formation of segmented oil-bodies composed of
a very large number of small, usually less than 0.8 g, oil-globules, often ap-
parently over 40-50 of these globules visible in surface view, will separate Lep-
tocolea cardiocarpa from all of the nearctic and neotropical species of Cololeje-
unea known to the writer. In the material from leaves of Coccolobis (S 22010a)
the antical margin of some (but never all) leaves is provided with a hyaline
border of dead, empty, transparent cells, 1, occasionally 2 cells wide; this border
(unlike the somewhat similar West Indian L. planifolia Evs.) is never continu-
ous but ends before the leaf-apex. In this collection (clearly autoecious), the
distal finger-like hyaline cells of the apices of the dorsal lobe are also exceeding-
ly well-developed. It would appear that the development of a large group of
dead distal cells (and the more rare development of a border of dead hyaline cells
of the antical margin) is correlated largely with epiphyllous oceurrence, while
in corticolous material (as from Ocean Springs, Miss.), the antical border is quite
lacking, while the distal group of finger-like hyaline cells is quite rare, absent
on most leaves, often reduced to 1-2 cells, only oceasionally with 3-4 such cells
differentiated.

Tacniolejeunea oshimensis (Ilorikawa) Ilatt. (Pl III, Figs. 15-19). 1In
middle of leaf, oil-bodies 2-3 per cell, hyaline, narrowly oblong-fusiform, ca. 6 x
2.5 1 (varvely 9 e long), formed of 10-15 granules (1¢ in diam.), or occasionally
several granules aggregated to form an almost spherical body (2-3.8 x 2-3 ¢ in
size). Towards the basal cell, adjacent to ocellus, oil-bodics larger, often 3 or
more, oblong-fusiform 11x 3 ¢ or more in size, formed of 20-25 granules. To-
wards the marginal cell adjacent to 1imb, oil-bodies smaller, droplet-like or disap-
pearing. In ocellus, oil-bodies =grayish, ca. 10 or often 20-30 per cell, 8-10 x
4-5 p, segmented (of “grape-cluster’” type), formed of ca. 10 large granules (eca.
2 ¢ in diam.); or of = smaller but numerous granules; or often rotundate in
outline, ea. 5 ¢ in diameter, formed of several granules; soon dissociating and
disappearing. (From fresh material; on leaves, ca. 300 m., Sakatani, Miyazaki
Cao.j SLEL)

Taeniolejeunea pseudofloccoss (Horikawa) Hatt. (Pl. 111, Figs. 23-24).
In ocellus, oil-bodies 10-15, == grayish, ovate (grain-like in shape), eca. Tx 4 u
or rotundate, 4-5 ¢ in diameter; compound, + segmented, globules small and
numerous. In median, ordinary cell, oil-bodies few, minute, hyaline; towards
the cell adjacent to ocellus oil-bodies more or less similar to those of ocellus; on
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the other hand, towards the marginal cells, oil-bodies becoming minute, droplet-
like or almost disappearing. This species has two distinet ocelli in a row at
the base of the leaf, although nothing was said about the presence of ocelli in the
description of the present species. (From herbarium-specimen 50 days after
collection: on barks, 750 m. alt., Mt. Ichifusa, Kumamoto Co.; S. H.)

Taeniolejeunce ocelloides (Horikawa) Hatt. (P1. III, Figs. 21-22). Oil-
bodies in ocellus 8-12, elliptical, 10-13x 6 u, grayish, compound, granules
numerous and dense, ca. 1¢ in diameter. Oil-bodies in median cells minute and
hyaline. (From specimens 50 and 80 days after collection; on barks, ca. 1000
m. alt., Mt. Ohira, Kumamoto Co.; do., ca. 600 m., Hitoyoshi; S. H.)

Taeniolejeunca peraffinis (Schiffn.) Zwick. Oil-bodies ca. 10 per cell,
hyaline, minute, droplet-like, 1-2 ¢ in diameter; but towards ocellus more or less
larger and similar to those in ocellus. In ocellus oil-bodies very copious, 10-
15 filling ocellus, grayish, compound, 5-8 x 5 t, or occasionally smaller, gran-
ules minute and indistinet. (From fresh material; on barks of Cryptomeria japo-
nica, ca. 30 m. alt., Obi, Miyazaki Co.; S. II.)

Taeniolejeunce appresse (Evs.) Zwick, (Pl 111, Fig. 20). Ocellus almost
filled with 2-38, rarely 5, grayish oil-bodies; oil-bodies large, 20-30 x 12-15 g,
or often aggregated into one large mass ca. 30-40x 20 ¢, compound, globules
numerous and dense, ca. 1 ¢ in diameter. In ordinary cell, oil-bodies 1-10 (or
rarely invisible) per cell, hyaline, mostly spherical to ovate, minute, 2-4x 2-3
u; towards the basal cells adjacent to ocellus, oil-bodies becoming larger and
recognizable, with minute granules within. (From fresh material and speci-
mens 15 and 45 days respectively after collection; on barks, ca. 400 m. alt., Sa-
katani, Miyazaki Co.; ca. 700 m., Hitoyoshi, Kumamoto Co.; S. H.)

Tacniolejeunca floccose (L. et L.) Zwick. Ocellus almost filled with 6-10
or oceasionally more oil-bodies; oil-bodies of ocellus gray, ovate to oblong (=
fusiform), large, 15-20 x 7-8 1, or rarely rotundate; compound, globules numer-
ous and coarse. In ordinary ccll of lamina oil-bodies few, minute, hyaline,
nearly spherical, ca. 0.5-2 ¢ in diameter, but towards the basal cells adjacent
to ocellus, oil-bodies larger (6 x 8 #) and =+ similar to those of ocellus. The pre-
sent species has 4 distinet ocelli in a row, each ocellus elongate, 40 x 20 &. ( From
specimens 60 days after collection; on bases of trees, ca. 200 m. alt., Mt. Kasuga,
Nara Co.; on leaves, 150 m., Ichibu, Kumamoto Co.; S. I1.)

Tacentolejeunea verdoornit Hatt. Ocellus almost filled with large, com-
pound oil-bodies; oil-bodies of ocellus grayish, 10-20 per cell, ovate to oblong, 7—
10 x 4-5 u, rarely rotundate, 4-5 ¢ in diameter, globules numerous and dense.
In median cell, oil-bodies hyaline, 4-7 per cell, less than 5.5 x 8 ¢ in size, oblong
(= fusiform) or oceasionally rotundate-ovate, containing 10~20 minute globules
(1 ¢ or less in diam.); towards marginal ecells, oil-bodies becoming searce, min-
ute, drop-like, ca. 1 # in diameter, but in the other direction, oil-bodies in basal
cells near ocellus == similar to those of ocellus. (From specimens 50 days after
collection; on barks, ea. 600 m. alt., Mt. Ichifusa, Kumamoto Co.; S. H.)
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Plate I. Spruceanthus semirepandus, 1 (x 550). Spruceanthus polymorphus, 2 (x
550), 3 (x1430). Brachiolejeuneca sandvicensis, 4 (x550). Archilejeunea kiushiana,
5 (x 1170). Ptychocoleus nipponicus, 6 (x550). Lopholejeunea formosana, 7 ( x550),
8 (x1430). Lopholejeunea nipponica, 9 ( x950). Ptychanthus striatus var. perrotte-
tid, 10,11 (x550). Tuzibeanthus porelloides, 12 (x550), 13 (x950). Alastigolejeunea
liukiiuensis var. mayebarae, 14-15 (x 550). Leucolejeunea zanthocarpa, 16 (x 550).
Pycnolejeunea tosana, 17-18 (x 550). Pycnolejeunea obtusilobula, 19-20 (x 550).
Luosmolejeunea osumiensis, 21-23 (x 550). L uosmolejeunea ontakensis, 24 (x 550), 25
(x 730).
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Plate II. Euosmolejeunea nipponica, 1 (x550). -Var. calcicola, 2-3 (x550).
Euosmolejeunea obtusifolia, 4 (x 550), 5 (x900). Nipponolejeunea pilifera, 6-7 (x1170).
Nipponolejeunea subalpina, 8 ( x 900). Drepanolejeunea japonica, 9-10 (x 550), 11 (ocellus
and its adjacent cell, x 550). Drepanolejeunea tenuis, 12 (x 550). Ilarpalejeunea
intermedia, 13 (x550), 14 (x1170). Leptolejeunea subacuta, 15 (x 550), 16 (ocellus, x
550). Lejeunea boninensis, 17 (x 550), 18 (x 1430). Lejeunea vaginata, 19-20 (x
550), 21 (x1170). Lejeunea flava, 22-23 ( x 550). Lejeunca japonica, 24 (x550).
Lejeuneaaquatica, 25 (x550), 26 (x1170). Microlejeunca rotundistipula var. pallida,
27 (x550), 28 (x14303. Microlejeunca punctiformis, 29 {x550).



74 Journ, Hattori Bot. L.ah. No.11 1954

Plate TII. Twyamaella molischii, 1 (x 5503, 2 Celongated basal cell, x 5503, Colo-
lejeunea minuta, 3 (x550)>. Cololejeunea rupicola, 4 (x730>. Cololejeunea shikoki-
ana, 5 (x1430>. Cololejeunea spinosa, 6 (x5502, 7 {(x 11702, 8({oil-bodies from ocellus,
x 1170 >. Leptocolea aoshimensis, 9 x 5502, Leptocolea miyajimensis var. micro-
donta,10-12 {x 550>. Leptocolea ciliatilobula, 13 7 x 5502, 14 Ix 1430, Tacniolejeunea
oshimensts, 15 (x1170>, 16 Cocellus, x 5502, 17 Jocellus, x 7307, 18 {x 11802, 19 (oil-bodics
from ocellus, x 730>. Taeniolejeunca appressa, 20 (ocellus, x 7302, Taeniolejeunea
ocelloides, 21 (x 5503, 22 (Cocellus, x 5503, Taeniolejeunca pseudofloccosa, 23 (two indis-
tinet ocelli and three adjacent eells, x 550, 24 (two oil-bodies from ocellus in fig. 23, x
1430 Drepanolejeunea foliicola, 25-27 (x 7302, 28 Coccllus, x 730 .
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Plate IV. Brachiolejeunea bahamensis, 1 (x551), 2 (x 754>, Ptychocoleus hetero-
phyllus, 3 (% 660). Lopholejeunea muelleriana, 4 (individual oil-bodies, x1285), 5§ (x
500), 6 (x791), 7 (xT791). Lopholejeunea subfusca, 8 {x633).
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Plate V. Caudalejeunea lehmanniana, 1 {x 680>, 2 (individual oil-bodies, x 1428), 5
(x702). Mastigolejeunca auriculata, 4 (x1047). Leucolejeunea clypeata, 5 {x725).
Leucolejeunea xanthocarpa, 6 (x822). Leucolejeunea conchifolia, 7 ( x876).
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Ceratolejeunea guianensis,
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3a (individual oil-hodics,

Neurolejeunca breutelii,
4 (median cells, x 866),

Plate VI.
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Euosmolejeunca clausa,

Euosmolejeunca

Plate VII. Ewuosmolejeunea polyantha, 1 (x713), & {x833).

rigidula,

5 (% 682).

as in Fig. 7, x 1120), 4 (x 637),
6 (xeromorphic¢, microphyllous form, x 941), 7 (san

collection

3 (same

1c colleetion as Fig. 3, x 11202, 8 { x 1100 .
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Plate VIII. Rectolejeunea berteroana, 1 (basal cells, x 5523, 2 (median cells, x 839),
Cheilolejeunea decidua, 3 (x 843). Rectolejeunea maxonii, 4 (xeric phase, x 739), 5 (shade
form, x 860>. Rectolejeunca brittoniae, 6 (typiecal plants, x1000), 7 {individual oil-
bhodies, x 750), 8 (x 714).
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Plate IX. Drepanolejeunea hamatifolia (leg. E. W. Jones), 1 (x509), & (oil-hodiecs,
x 1454>. Drepanolejeunca bidens (S 19240), 3 (x 5403, 4 (x 682). Drepanolejeunca
bidens ssp. appalachiana (S 28894), 5 (x 507>, 6 (two oil-bodies, x 1050). Leptolejeunca
elliptica (S 22010, 7 (median cells, x 666), 8 {cells from upper half of young leaf, x 507),
8a (two marginal cells, x 507). ITarpalcjeunca ovata, 9 Ceells, with margin of leaf below,
x 10002, 10 Leells just above base, x 619).
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Plate X. Lejeunea flava, 1 (x781), 2 (x672). Lejeunea cladogyna (S 22061), 3
( x 868). Lejeunea carolintana {Type), 4 (x520), 5 {x516). Lejeunea patens, 6 (x
533), 7 (x686), 8 (x795). Lejeunea floridana, 9 (x600).
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Plate XI. Lejeunea patens, 1 (x500). Lejeunea cavifolia, 2 (x794), 3 (x603).
Lejeunea glaucescens, 4 {x 6923, 5 (individual oil-bodies, x 1333>. Taxilejeunea obtus-
angula, 6 (x 815). Crossotolejeunea bermudiana, 7 (x 5873, 8 (x750).
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Plate XII. Stylolejeunea spiniloba, 1 (x7103. Microlejeunea laeteviremns, 2 (x
823), 3 (x1000>, 4 (x566>, 5 (x760>. Microlejeunea ruthii, 6 (x466). Microleje-
unea wulicina, 7 (basal cells with one occllus, at asterisk the free dorsal base, x644), 8
(same, with 3 ocelli, at asterisk the free dorsal base, x 625), 9 (median cells, x 783).
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Plate XIII. Diplasiolejeunea rudolphiana, 1(x 653>, 2 (x666>, 3 (x653>, 4 (x666).
Cololejeunea minutissima, 5 {Myriocarpa-type, median cells, x800), 6 (same, antical cells
near leaf-middle, x843>, 7 {x 703>. Cololejeunea biddlecomiae, 8 (x6713.
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Plate XIV. Cololejeunea minutissima, 1 (minutissima-type, x 833), 2 (same, x 1027).
Cololejeunea contractiloba, 3 (single oil-body, x 20002, 3a (median cells, x 911), 4 ( x 1206,
5 (x833). Cololejeunea biddlecomiae, 6 (x 799), 7 (x 666D, 8 (two oil-bodies from Fig.
7, x2000). Cololejeunea subcristata, 9 (x 7702, 10 (x 770>.
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Plate XV. Cololejeunea diaphana, 1 (x 800), 2 (x720). Cololejeunea suberistata,
3 (x 10003, 4 (x678D. Aphanolejeunca evansii (S 22029a), 5 (x 10003. Leptocolea
cardiocarpa, 6 {x884), 7 {(x967), 8 (x1000), 9 (x10623, 10 (x 916). Aphanelejeunca
sicaefolia (El Yunque, Puerte Rico>, 11 (x675).



GENERAL ASPECT OF VERTICAL DISTRIBUTION
OF MOSSES OF MT. FUJI (JAPAN)

By Noriwo TakAKI

RIS | R RO FEE S iG]

The voleano of Mt. Fuji, the highest mountain in Japan, attains the eleva-
tion of 8776 m. above the sea level. Its gigantic and symmetrical “Konide”
rising from the Pacific coast is one of the most graceful landscapes in Japan.
Because of the simple and gentle slope of the Xonide, it has a regular zonation
of vegetation. Among many investigations of the vegetation of Mt. Fuji, Dr.
Hayata’s work? was the earliest and representative one. They are, however,
mostly the works concerning with vascular plants, and very few with bryophytes.
In 1951, the present author® reported on the moss flora of the summit of this
mountain, without touching that of the flank. It is interesting how the moss
fiora changes according to the height, especially in relation to the changes of the
vascular plant vegetation. The author has visited this mountain several times.
The present paper is the result of the observations during the visits.

Touring courses for research
The dates and the courses of visiting the mountain are as follows:
North-east flank (Yoshidaguchi), August, 1937.
North-west flank (Shajiguchi), July, 1950.
South-east flank (Gotembaguchi), May, 1940, (the lower portion only).
South-west flank (Omiyaguchi), July, 1950.

General aspect of vertical zonation of vascular plants

Distribution of mosses is closely related to that of vaseular plants. There-
fore, we must, first of all, know the zonation of the latter. The vegetation of
Mt. Fuji has been divided by Dr. Hayata to the following six regions according
to the altitude.

a) Prairie region (Basal region)

b) Deciduous broad-leaved tree region

¢) Evergreen conifer region

d) Lariz region

e) Saliz-Alnus region

) Higher grass region

Above the region (£), we find broader bare vegion which reaches up the su-

1) Biologieal Institute, Faeulty of Culture, INagoya University, Mizuho, Nagoya.

2) Hayata, B.: The vegctation of Mt. Fuji (Japan). Tokyo, 1911.

3) Takaki, N.: Muscinées des hauts sommets de la mte. T'uji (Japon). Journ. Hattori Bot.
Lab. 6: 1-5 (1951).
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mmit. There, we see no vascular plants, but a few mosses, hepatics and lichens.
The author considers it necessary to add one more (g) Bare region to the six
regions (a) (e) mentioned above.

The vertical extent of each region has differences in each flank of the moun-
tain, as is shown in the Figure. On the south-west flank, we can observe the
deciduous broad-leaved forest predominating. While, on the north-west flank,
an evergreen conifer forest shows its maximum development and comes down
almost to the foot portion of the mountain. On the north-east flank, it is charac-
teristic that the deciduous broad-leaved forest is thinly found. On the south-
east, we see vast bare slope which comes down far below, caused by the eruption
in 1709.
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4 Deciduous broad leaved tree region

Prairie region
W Evergrecn conifer region Larix region
Salix~Alnus region Higher grass region
] 8are region

Zonation of the plant-regions in each flank of Mt. Fuji.

I. North-east flank (Yoshidaguehi). II. North-west flank (Shéjiguchi). ITI. South-
west flank (Omiyaguchi). IV. South-cast flank (Gotembaguehi). Based on Dr. Haya-
ta's “Botanical Map of Mt. Fuji.”

Moss flora of each region
a) Prairie region

It extends broadly around the base of this mountain, except a portion of
north-west flank. This region remains in the state of grassy plain, without any
forest. TFor this, several reasons are considered: it might be caused by the na-
tural or artificial action. In the region, red pine woods are, here and there, seen,
where the moss flora is comparatively poor, especially in epiphytic ones. Mosses
found in this region are common with those of lowland districts in Japan. They
are as follows:

Fissidens cristatus, F. japonicus, Ditrichum pallidum, Ceratodon purpure-
us, Dicranella heteromalla, Thysanomitriwm richards, Oncophorus crispifolius,
Dicranum japonicum, D. nipponense, D. scoparium, Weisia viridula, Barbula
unguiculata, Grimmia apocarpa, G. pilifera, Rhacomitrium canescens, Physco-
matrium ewrystomum, Funaria hygrometrica, Pohlia scabridens, Bryum argen-
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teum, Mnium microphyllum, M trichomanes, Rhizogonium dozyanum, Macro-
matrium incwrvum, Hedwigia albicans, Forsstroemia trichomitra, Barbella
asperifolia, Schwetschkeopsis japonica, Herpetineuron toccoae, Entodon chal-
lengeri, Plagiothecium turgescens, Pylaisia brotheri, Hypnum plumaeforme,
Isopterygiwm textori, Hylocomiwm cavifoliwm, Diphyscium fulvifolium, Catha-
rinaea undulata, Pogonatum inflezum, P. spinulosumn, Polytrichum attenua-
tum, ete.

b) Deciduous broad-leaved tree region

As we have seen, this forest attains its most luxuriant growing at the south-
ern slope of the mountain. This fact results mainly from its elimatie condi-
tion: here it is drier in the winter, and is moist in the summer. This condition
also gives the abundant growth of mosses, especially of epiphytic ones. Indeed,
splendid growth of epiphytic mosses is a most characteristic in this region. They
are as follows:

Anomodon giraldii, Bissetia lingulata, Barbella asperifolia, Brachymeni-
wm nordenskiordii, Chrysocladium retrorsum, Dozya japonica, Dolichomitra
cymbifolia, Forsstroemia japonica, Fissidens gymnogynus, Holomitriwm japo-
nicum, Homalothecium tokiodense, Macrosporiella scabriseta, M. dozyoides,
Miyabea fruticella, Neckera yezoana, Okamuraca hakoniensis and its fo. multi-
flagellifera, Pterobryum arbuscula, Pilotrichopsis dentata, Schlotheimia japo-
nica.

In addition to the above, many terrestrial mosses are seen, they are:

Brachythecium wichurae, Claopsdium pugionifolium, Catharinaes wndu-
lata, Climacium japonicum, Dicranum scoparium, Dicranella heteromalla,
Diphyscium fulvifolium, Entodon ramulosis, Funaria hygrometrica, Hyloco-
mium cavifolium and its fo. angustifolium, Hypopterygium faurier, Hypnum
plumaeforme, Myuroclada concinna, Orthodicranum flagellare, Polytrichum
attenuatum, Pogonatum spinulosum, P. contortum, Plagiothectum aomoriense,
Rhizogonium dozyanum, Rhodobryum giganteum, Rh. roseum, Thuidium glau-
cinum, Th. yezoanum, Tetracladium molkenboerit.

¢) Evergreen conifer region

As we have previously stated, its most abundant growth is observed at the
north side, especially north-west flank of the mountain. TFor this, some reasons,
climatie and edaphic, are considered. We can find several lava-streams run-
ning down to every direction from the crater. Among these streams, north-west
one which is called as Aokigahara lava, is most porous, and we see such charac-
ter is capable of holding sufficient water and fitted for the growth of conifers.
Here, it is rather humid in the winter, but rather diry in the spring and summer.
Thus, surprising dense and wide conifer forest is formed.

These conditions also are favourable for the growth of mosses. Here, the
wonderful growth of terrestrial mosses is characteristic. It is beautiful and
mysterious indeed to see luxurious moss carpets covering all over the lava rocks
in the conifer forest. They are:
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Bartramia deciduaefolia, B. pomiformis, Bariramiopsis lesqurit, Dicra-
num undulatum, Ditrichum divaricatum, Drepanocladus uncinatus, Diphys-
-cium fulvifolium, D. foliosum, Hylocomium proliferum, II. triquetrum, H.
calvescens, H. himalayanum, Hypnum fujiyemae, H. tristo-viride, Maium hor-
num, M. punctatum, M. flagellare, M. undulatum, M. speciosum, M. immar-
ginatum, Oncophorus wahlenbergii, Orthodicranum flagellare, Pogonatum
eontortum, P. grandifolivm, P. wraigerum, Polytrichwm alpinum, P. juniperi-
num, Pleuroziopsis ruthenica, Pohlia clongata, Ptilium crista-castrensis, Ple-
wroiwm schreberit, Philonotis fontana. )

As the epiphytic species: dnomodon abbreviatus, A. giraldii, Boulaya mit-
“tenit, Dolichomitra cymbifolia, Forsstroemia japonica, Lesquereusia robusta,
Macrosporiella dozyoides, Neckera yezoana, Pilotrichopsis dentata, Schlothei-
mia japonica.

In the Aokigahara lava-stream, here and there, lava-caves and lava-tunnels are
found beneath the coniferous woods. At these places the temperature is much
lower than that of the outside, and at the innermost part everything may often be
frozen over even in the midsummer, and cold wind is constantly blowing from
inner part towards outside. In a place as this, few kinds of mosses, such as
Heterophyllivm haldanionum, Pohlia elengata, Rhacomitrium laclum, Rhabdo-
weiste fugaz var. subdenticulata, are seen at the entrance, and no mosses, of
course, at the dark inner part.

IHere also we see some hollows formed on the surface of the lava-stream, and
each of them looks like a bowl or a basin i shape and reaches about 20-30 m. in
diameter, about 8-12 m. in depth. The bowl or the basin is completely covered
with mosses which look like a dense carpet or like an abundant food on the dish.
This carpet mainly consists of the following species. Ilere we can find rather
few kinds of mosses, which, however, are growing abundantly.

Iissidens eristatus, Hylocomium himalayanum, I. proliferum, Mnium
speciaswm, M. immarginatum, M. flagellare, Plewroziwum schreberii, Pleurozi-
opsis ruthenica, Thamnium sandei, Thuidium yezoanum, ete.

On the south side also the conifer forest is found above the deciduous forest,
but its density and extention are far inferior tothat in the north side, and poorer
moss carpet develops here.

d) Lariz vegion

‘With the deercasing of conifer for est upwards, Larix vegetation gradually
begins to attract our attention. Here is a constant blowing of cold and strong
wind. Under this condition, the epiphytic mosses almost disappear, except one
species Ulota crispa. Yet, on the floor we can find the following several species:

Andreaea rupestris var. fawriei,® Bartrawmia ithyphylla, Catharinaea un-
dulata, Ditrichum divaricatum, Dicranum scoparium, Entodon ramuwlosus,
Hylocomiune triquetrum, I. proliferum, Muiwm iwmarginatum, M. horaum,

4) Andreaca rupestris Hedw. var. fauriei (Beseh.) Takaki, eomb. nov. Syn. A. faurici
Beseh. in Ann. Sei. Nat. Ser. 7, Bot., 17: 892 (1893); 4. petrephila Ehrh. var. fauwriei
Takaki in Journ. IIattori Bot. Lab. 10: 82 ¢1953). Ilab. Japan, Fermosa, Coreca.
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‘M. flagellare, Oncophorus wahlenbergii, Pohlia elongata, Pogonatum contor-
tum, P. grandifoliwm, P. wrnigerum, Polytrichum juniperinum, P. attenuatum,
Pleurozium schreberii, Ptilium crista-castrensis, Rhacomitrium hypnoides,
Saelania glawcescens.

e) Salixr-Alnus region

Coming to this region, the forest-inhabitants mentioned above, almost disap-
pear and they give way to bare-region-inhabitants. Ilere, no epiphytic mosses
occur at all, and we see the following species:

Andreaca rupestris var. fauriet, Bryum argenteum, Brachythecium popu-
leum, Ditrichum divaricatuwm, Entodon ramulosus, Hylocomium proliferum,
Pogonatum contortum, P. urnigerum, P. grandifolium, Polytrichum piliferum,
Pohlia elongata, Ptilium crista-castrensis, Rhacomitrium hypnoides, Rh. canes-
cens var. ericotdes.

t) Higher grass region

In this region, a few clusters of grass are seen here and there, and the remain-
mg arcas are almost bare, so the moss flora is the same as in the next region.

g) Bare region

Dr. Hayata has already reported some observations of the mosses found in
this region. He stated, “From 3220 m. upwards, there is no vegetation except
a few mosses such as Rhacomitrium canescens Brid., Stereodon brachycarpus
Mitt., 8. plicatulus Lindb., and a few lichens. On the south, this grass region
extends as high as 3220 m.; but on the north, it is limited under 3000 m. From
this clevation upwards, the mountain is entirely barren and there is nothing to
represent vegetation except a few lichens and mosses.”

Indeed, it is a desolate sceane as far as we can see. Searching carefully, how-
ever, we can find some species only on the sheltered gaps of the lava which is
stable.

At the south-cast flank, this region stretches down about 1200 m. in altitude,
and mostly consists of scoriac or voleanic ashes. This situation was derived from
the eruption which took place in 1707. In this flank, we can observe the bare-
region-inhabitants also come down, but they become very poor.

On the whole, the bare region, of course, has the poorest moss flora of all the
regions of the mountain, but the summit arca of this region has comparatively
richer moss flora than the rest, on which the present author already stated.
Speaking briefly, two causes are considered: one is the stableness of the rock as
the substratum, and the other is the moisture of this rock brought by humid
wind, clouds or snow remaining in the crater even in the summer. At the flank,
however, the substratum is not so stable and moist as in the summit area, and
the poorest flora of the whole mountain is found here. Mosses found in the
bare region are:

*Arctoa fulvella var. longisetacea, *Andreaea rupestris var. fauriei, ** Ano-
mobryum fuji-alpinum, Bartramia ithyphylla, *Bryum argentewm, *Dicrano-



92 Journ. Hattori Bot.Lal. No.11 19654

weisia crispula, *Grimmia decalvata, *@. ovalis, **@. cratericola, *Polytri-
chum sphaerothecium, *P. piliferum, *Pogonatum wraigerum, **Pohlia bulbi
fera, *Rhacomitrium hypnoides, Rh. canescens var. ericoides, Rh. fawried,
Brachythecium populeum?, Drepanocladus aduncus. An asterisk ( *) marks
the species found at the summit and the flank; two asterisks (**) mark those
found only at the summit.

Lastly, we can say that Mt. Fuji has never a rich flora of mosses in spite of
its high elevation. It is generally known that the voleano has comparatively
poor flora of mosses than the other mountains. However, the dormant voleano
which had ceased its activity in the old age has fairly a rich flora, such as Mt.
Yatsugatake which stands in the Fuji voleanic range. On the other hand, the
active voleano, such as Mt. Asama, has rather a poor flora.

Now, Mt. Fuji is in a dormant stage, but erupted several times even in the
historical age, most recently in 1707. This is the very reason for the poorness
of the flora of this mountain. There are no streams and marshes except at the
foot of the mountain. Consequently we can find no hygrophytic and hydrophytic
mosses at all.

On the endemism of the moss flora of Mt. Fuji, at present, we have no endem-
ic species to this mountain. In 1951 the author reported two new species, Ano-
mobryum fuji-alpinuwm Takaki and Grimimia cratericola Sakurai et Takaki from
the summit area of this mountain. However, both species have recently been

collected elsewhere.”

5) Anomobryum fuji-alpinum ‘I'akaki in Journ. Hattori Bot. Tab. 6: 1 (1951). Mr. H. Ochi
reported this from Mt. Yatsugatake for the second known station (Ochi in Journ. Jap.
Bot. 28: 341. 1953).

Grimmia cratericola Sakurai et Takaki; Takaki, L c.6:2 (1951). Prov. Kai, Mt. Akaishi,
at the summit, 3100 m. alt. (Coll. N. Takaki, no. 6823, July 17, 1949). -This is the
second locality for the present species.
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BRI e KRR U in {, BHIE 4 2 232 & F 27 MBI = o M7rE ki 10
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ICEL, MEMRE QAREERICEbN TES. Hi7o
THSEARFEG Isothecium subdiversiforme (W3l B
HEDTH B EWNICH DR T Hypnon oldhamis
L'F  PBazzania japonica, Homaliodendron sealpelli-
! Jolsam &% 5. T DL EEAHY G 3 KL Ficob3R
An Abies firma bole (27 m. heighty ®DBND S DT, Homaliodendron LIAEFGLERER &
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WIBIC IR L el WS T oS FEMR O 5N, ZEEMEMRAL TR E
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BTRE. MG 3~10k0MSMcB D, © TR AL 8D Pterobryum wbuseula
DRD THF T ERE 2 TWvwB. T (3~5X)Ici& Brotherella sp. DSERSMIIC R\
FEHECTH DI, 6 KL ECEBEZEH LN W, fEDT 3~104 0 &4 i1 Leucoloma
okamurae, JCfEM/ES Hypnum tristo-vivide DY, FiC KL i 3k ® Saccogyna
curiosissima, Spruceanthus semirepandus, ik Microlejeunea rotundistipula 75 & DOHHR
RRIBINBICBE V. D

B c oo 3 Pterobryum OZFAi0%, GRS ITELT 5 c &asliiskinn &5
2 bNB. 84 H¥ Vic Diphyscium fulvifolium ST BN 7S, 211 Bl kin &
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SRR I LoD, COENE A v & T Y DI FIITEEEL, Z&
EHO Y 27 = s BOFEME (Fullania moniliata subsp. obscura, Fr. valida, Fr. motoyana,
I'r. densiloba, Fr. diversitexte) IFFTH B. BlD o OFSME T EIC i~ T AUTHz S
W ETH B I BT A, Fijk Pterobryum Oing AL EEGAHFLEL B Y, HoT~wx
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T fENTD D%

C DI Macromitrium gymnostomum, Dozya japonica, Mywriopsis sinica 75 ¥ OEEERNS
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Epiphytes on an Abies firma bole (27m. height)

HEPATICAL ébase) lOHelght (m.) 2 (tog%
Bazzania japonica
Plagiochila trabeculate. D —

Odontoschisna grosseverrucosSuis «——
Microlejeunea rotundistipula
Saccogyna curiosissima
Frullania moniliata ssp.obscura A —— —
Microlejeunea punctiformis
Pycnole jeunea imbricata
Spruceanthus semirepandus
Le jeunea vaginata

Euosmole jeunea ontakensis
Drepanole jeunea tenuis
Radula cavifolia
Tuyamaella molischii —_—
Frullania valida R R S R B
Frullanis izotoyana
Frullapia diversitexta
Frullonia densiloba
Frullania kagoshimensis ey
(MUsC1)

Isothecium subdiversiforme »

Hypnum oldhamii ——

Homali1odendron scalpellifolium
Brotherella sp.

Pterobryum arbuscula 0
Leucoloms okamurae : s

Hypnum tristo--viride
Mnium microphyllum
Fauriella tenuis
Diphyscium fulvifolium
Macromitrium gymnostomum
Myuriopsis sinica

Dozya japonica
Sematophyllum japonicum
Macromitrium incurvum
Okamuraea hakoniensis
Chrysocladivum retrorsum
(LICHENES)

Lobaria adscripta
Parmelia laevior R
Sticta vatabeana

Parmelia marmeriza

Parmselia cirrhata

Usrca rosecla

Usnea sp.

(PTERIDOPHYTA)

Trichomanes parvulum —

Selaginella pachystachys
Davalliz-wariesii

Lepisorus cnsel

( PEAYTROGAMAE --ORCHIDACEAE)
Bulbophyllur drymoglossul




MBFI94E NI JE s a1 L5 97

JH v O GRARTERE ¢ LR TH B, DA RiuEe il x i
WORFLATTH 5. Yz Dicranodontium denudatum, Radula oyamensis, Plagiochila
semidecurrens var. grossidens, Ctenidiuwm sp. DU E S OHMEMIT BLIL XS, -~ )7 HijFc
DEIMICD D, vy IICHonmnokilid 5. RUSLI0KR D % Y ERIE Pterobryum
arbuscula HBEG 5%, KifichnwTiE--BF 55 0 Ll s 5.

ZR2Y. zu<wYIERMRY DR VD B, OIS v L EERLS v &
DRI T, YIRTFRBOME Plerobryum OIFEER BN, = LR ¥ E v
Frullania motoyana, Fr. valida, Fr. densiloba OFHFF L \n. -

AR, Hid®De ¢ T B A 2P FE LR b k. Hilic=e
RN  KIAED NE LT FEADER D B \n. BIGHY 3 A LUF Gl Isothecium subdiversi-
forme, Pterobryum arbuscula, Homaliodendron sealpellifoliwm, Dicranodontium denuda-
tum, Neckera tosaensis, Haplohymenium microphyllum *EOHEIANRD HNB. HH T
Lejeunea vaginata, Frullania moniliata subsp. obscura, Pycnolejeunca imbricata 33T,
Radula oyamensts, Spruceanthus semivepandus, Microlejeunea rotundistipula, Bazzania
fauriana (MUY LN ENB.

A 2y 4~5 ATz B & RIBHE Pterobrywm BINC 4L %5 Y, 55 ¢l izt Ho
maliocdendron, Neckera, Haplolymenium MFHEHANITDH 5. HBH TR Radula japonica
L. il R oyemensis 1Z8 o 6T, O Spruceanthus, Bazzania D3t L 7
%-~)j, Drachiolejeuneca sandvicensis, Lejeunea pallide-virens, Metzgeria sp., Teeniolejen-
nea ocelloides, T. appressa (4ht), Aphanolejcunce angustiloba (f4h) D3 Iy X fL k.
5 KX D _EIMS RIKMEECH 5.

WMHEBLINClE -~ 2 T 2 2B DHTH 5.

Bl T & 4 ADFKLEAMMOFEET N ICEIEL TW SIS b b B THICHE L\ b O3
BB ko TREHELIkD R VESE L TE0 ) LT O EMMHNIR S D, 1 2
TEZHIEN. T ERFEMEBL TR, & LB LRI 4 2o kB
I BT iKY FHMENES.

T LTI E 4 AT NS &, 1 A EEE R O R AR AT O 37/ A5 T
FHOTWVDB. ZIETFSLEL R A AQEIEDS IR E U 55, T2 % 0 BIB ez
CHiZ B nBETH D, KON L v, BIEORIE & XEhE L RT3/
REFMRLRIATLE T B E A BB RUZEO/NSHE O L L ke LI RO BT Tk
METTHSHIME & 70Tl B 2135 e LSt x 1 2Bl LB L w e KR oiZE
TEELCTD, FMAL BT & o CHBBII4IEmsh b EHLEbENS.®

RUEL T LR LYERICIE ~ £ v 2 I 9BELTWHOK, 1 2 TRIGERDLN
F, BOTHREL A Y 28R 5% Y, -1 0PI CERBERIARISS VIR 7 55
AL L, GBROTFRICHE2. Mibiox 7, 154, ¥ 7=y 7 4 n BRI 9,
B v A A LEECHO%. MUSEHHEGHE - Sl llBMATBE chokds, 2iE 1 =

8) BL A AT B chiuL e IR ELOFRMIEL % # L DIFEWIR Frullania spp.
I FV BB OB 2 HEIEE 0, N § BBl s, Xa Ak = ¢
DI E L T 270613, € I8 Mo KT A i 0 KK Lo G Edestli e — B L,
FOMOBERIIML oL E3.ThHD 5. ’ ' e

9) z 7k LI Macromitrivw Urachycarpum, Frullania diversitezta, Fr. motoyana, Spru-
ceanthus semirepandus DY, HhES HiEE Leucolejeunea wanthocarpa P35I N, 15
4 BRCOKANICIE Haplohymenium microphyllum, Frullania moniliata subsp. obscura 73
E D4, FED\L Neckeras tosaensis, Pterobryum arbuscula A5GH LBz, Y7 =951
Di%i iy Frullania diversitexta H3%- <, Fr. kagoshimensis % X SLbM 7 FEErkiHhss

© DRI S F EIHIND RAFRT IR ORI A TR T DD 5 -
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Résumé

The Wariiwa wood is in a primitive condition, and is situated on a mountain ridge

reaching 700 m. above sea level, at Sakatani, Miyazaki County, southern Kyushu, Lat.
31°417 N., Tong. 131°20/ K. (see Map). It consists of broad-leaved evergreens, among
which Distylium racemoswm is the dominant. Three coniferous species, Abies firma,
Tsuga sieboldii and Pinus thunbergii, stand scattered, rising about 15 m. above dense
canopies of broad-leaved evergreens (see Figure).

The epiphyte community of an Abies firma bole (27 m. height) was examined to
prove that it comprises 19 species of Hepaticae, 17 species of Musci, 7 species of Li-
chens, -4 species of ferns and fern-allies and a species of epiphytic orchid.

‘We recognized the following three climax associules on the Abies bole (see Table):

1) Base (up to 2 m. height).  Unlike the other epiphytic associules, the commu-
nity on the base consists of those species which are abundantly found also (and,
except FHomaliodendron scalpellifolium, generally growing) on decaying logs,
wood floor and shallow humus on boulders. The dominant is Jsothecium subdi-
versiforme (Closed Isothecium associule). Hypnum oldhamii is conspicuous.

2) Lower portion of the trunk (2-10 m. height). The microclimate differs here
from the higher portion of the trunk, as it does not rise above the canopy of
broad-leaved evergreens (Distylium racemosum, mostly). The climax associule is
decidedly dominated by Pterobryum arbuscula (Pterobryum associule). Here,
competition is of great importance in delimiting the microdistribution of smaller
bryophytes. They can not survive, overgrown by such a large mosses as Ptero-
bryum. Leucoloma okamurae and Macromitrium gymnostomum are conspicuous.
‘I'he uppermost limit of the present associule is no doubt determined by atmos-
pheric factors.

3) Upper portion of the trunk (11-27 m. height). The epiphyte community
consists chiefly of such species as can withstand exposure to strong wind, illu-
mination and desiccation.  Thus, Pterobrywin arbuscula disappears, and Bulbo-
phyllum drymoglossum (epiphytic orchid) is the dominant and Frullania spp.
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( F'r. moniliata subsp. obscura, Fr.valida, I'r. diversitexta, Fr. densiloba) are the
subdominant ( Bulbophyllum-Frullania associule). Dozya japonica, Macromitrium
gymnostomum, M. incurvum, Sematophyllum japonicum, Okamuraea hakoniensis
are conspicuous. Usnea spp. and other lichens, Lepisorus onoei and Frullania
kagoshimensis arve localized to the uppermost part of the fir bole, where it is
most illuminated and open to wind and hence least constantly humid; they can
withstand such severe condition.

The epiphyte communities on Tsuga sieboldii, I’inus thunbergii, Distylium racemo-
sum, and few others were observed in reference. The epiphyte community of Tsuga
sieboldii is quite the same as that of Abies firma. But those of Distylium recemosum
and other broad-leaved evergreens are strongly different, influenced possibly by the in-
clination of barks, its roughness and other factors together with moisture and light.
The epiphyte community of Pinus thunbergii is very poor compared with the other coni-
fers, influenced chiefly by the roughness and exfoliation of its barks.

ON A NEW LIVERWORT OF FAM. TREUBIACEAE
By Sinske Harrort and Hiroshi Inoun

AR, FFL ¥ b o d 7 rBRO—HIIZOWTC

Treubia nana Iattori et Inoue, spee. nov. (Fig. A-O)

Sterilis; pseudofoliosa, minor, + carnosa, intense viridis, prostrata, ad rupes,
in musecis consociata. Frons ca. 20 mm. longa, ca. 5 mm. lata, simplex vel parum
ramosa, radicellis pallidis, longis (1-1.5 mm.), + fasciculatis. Costa lata, basi
angusta et subteres, antice plana vel parum convexa, postice rotundato-convexa,
crassa, utrinque sensim in alas attenuata; cellulae internae corticalibus multo
minores. Alae fere unistratae, usque ad costam regulariter inciso-lobatae, lobis
(vel pseudofoliis) majusculis, contiguis vel leviter imbricatis, late ovatis, apice
rotundatis, 2 mm. longis, basi 2-2.8 mm. latis. Loborum ccllulac usque fere
subaequimagnae, 35-55 x 25-40 w, basales parum longiores (45-75 x 35 &), pari-
ctibus tenuibus, trigonis nullis, cuticula levi. Amphigastria (vel squamae pos-
ticae) nulla. Lobuli antici biseriati, sinuatim inserti, basi antica longe decur-
rentes, oblique trigono-ovati, 1.2 mm. longi, basi 1-1.5 mm. lati, apice obtusi vel
ligulati, cauli + appressi, lamellis nullis; cellulae ut in lobi. Cellulae oleiferae
ubique dispersae, vicinis cellulis aequimagnae vel parum majores (raro 90 x 80
©); corpora oleifera unica per cellula, maxima, subglobosa, (20)-35-45x (20)~
30-40 u, pullato-brunneola, dense granulata, granulis minoribus.

Japanese name: Hime-treubgoke (nov.)

Hab. Moist rocks, among other bryophytes, beneath dense coniferous forest,
ca. 2000 m. alt., the Karisaka pass in Chichibu Mts., Saitama Co., M. Japan, July
9, 1953, Coll. H. Inoue, type in Herb. Hattori Bot. Laboratory and Tokyo Uni-
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versity of Education.

The present species was discovered by one of the authors in Chichibu Mts.,
M. Japan, roughly Long. 139° K., Lat. 36° N., at the altitude of ca. 2000 m. It
oceurs with Hylocomium proliferum, Plagiochila sp., Hypnum sp. and others,
eovering rocks bencath coniferous forest. Pogonatu i grandifolium, Bazzania
ovifolia, Mylia verrucosa, Macrodiplophyllum plicatum, Diplophyllum albi-
cans, Scapania sp., Lepidozia sp. and Nipponolejeunea pilifera also grow necar-
by. The rocks are generally sandstones and clayslates which belong to Jurassie
~Triassic.

Unfortunately the collection is sterile, and the $ystematic disposition is im-
possible to determine exactly. Thus, it is proposed here tentatively under the
genus Treubia. However, the presence of ‘seale-like lobules. in two rows on the
dorsal side of the midrib, equal in number to the larger lateral lobes (pseudo-
leaves) is a remarkable feature of the genus, and the oil-cells and -bodies are wuite
the same as those of T'reubia tnsignis which K. Miiller* deseribed in 1939.

The oil-bodies of the present liverwort are so remarkable that the authors wish
to deseribed them from the original material (herbarium specimen about 70 days
after collection) in the following:

Oil-cells seattered in leaves and stem (exel. eentral vein), containing chloro-
plasts which, however, are hardly seen, hidden by a big, dark grayish brown oil-
body. Oil-cells almost equal to or rarely larger than the ordinary cells, but easily
distinguished by its big oil-body. Oil-bodies one per cell, very large, almost
filling the cell, 40-45 x 30-35 # (or sometimes smaller) in middle of the lobe,
20-35 x 20-30 # along margin of the lobe, rotundate or rarely subquadrate, com-
posed of numerous spherules which are dense, but in water gradually dispersed
after the cell died.

Treubiaceae comprises only the genus Treubia. Stephani, in his “Speecies
Hepaticarum”, listed only two species, Treubia insignis and T'. bracteata. The
former speeies (genotype) was diseovered by Gocebel in Java.  Afterwards, S.
Iwamasa reported the oceurrence of 7. insignis in Formosa (Mt. Tsugitaka, 3300
-3345 m. alt.) at the 13th General Meeting of the Botanical Society of Japan
(April, 1949). Hitherto many studies have been published on this interesting
liverwort by excellent botanists, such as Goebel (in Ann. Jard. Bot. Buitenzorg
9:1-10, pl. 1, 1980; in Flora 94: 99, 1906), Stephani (in Iedwigia 30: 190, 1891),
Schiffner (Hepaticac in I'l. Buitenzorg 1: 70, 1900), Gruen (in Flora 106: 331,
1914 ), Campbell (in Proe. Nat. Acad. Seci. 2: 30, 1916; Amer. Journ. Bot. 3: 261-
273, 1916), Wijk (in Ann. Bryol. 1: 147, 1928).

The second speeies, Treubia bracteata was collected by Reineck in Samoa.

* Olkdrperzellen reiehlieh in der Epidermis der blattartigen Lappen und der Blattohren auf
deren Ober- und Unterseite, Oberfliche dadureh punetiert, vereinzelt in der Aussensicht des
Stamms. Olk#érperzellen von gleicher Grisse wie die der Umgebung, cinzelne viel grisser.
TUm diese gruppieren sich die iibrigen Zellen rosettenartig. Olkdrper von Chloroplasten
umgeben, braun, gelappt, 40-45x 65 g, mit kleinen Tripfehen im Innern. In toten Zellen
sind mitunter die Olkdrper ausgelaufen, und der ganze Zellinhalt besteht dann aus einer
grauen Masse versehieden grosser Oltropfehen. Mic frisehe Pflanze ist geruchlos. (XK.
‘Miiller in Ber: Deut. Bot. Gesell., Bd. 57, Heft 8, S. 852, 1939). '
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Tig. A-O. Treubia nana Hattori ct Inouc
A-B. Two thalli, dorsal view, x1.5. C. Part of thallus, ventral view, x15. D.
Apex of thallus, dorsal view, x20. G-I. Cross sections of thallus, x25. J. Middle
part of cross seetion of thallus, x 140. K. Dorsal lobule of thallus, x25. L-M.
Lateral lobes of thallus {pscudoleaves), x15. N. Cells frrom middle of lateral lobe,
x 250. O. Cells along margin of lateral Iobe, x250. The figures were all drawn from
the type speeimen by H. Inouc.
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The authors do not know the literature concerning this species other than the
original description of Stephani (Spec. Hepat. 1: 378, 1900).

Treubia insignis and T. bracteata will possibly belong to the largest hepa-
ticae, they reach about 150 mm. in length and about 15 mm. in width. The pre-
sent species, T. nana, however, is far smaller, it is about 20 mm. long and up to
5 mm. wide.

This report is a preliminary one. The authors will collect this year more
material with sexual organs and sporophytes, and publish a detailed study of this
remarkable liverwort. They wish to acknowledge of the kindness of Dr. IL Tto,
Professor of the Tokyo University of Education, who encouraged and helped
them.

o T rBHR2HEREL A T FRORIK D EI, vea g2 sl Vv eaay
B & DA ER S DB R ASEICh 5. ¥ A 1HL, &7 152 THAEISIUC 223, fili
LEFE LD KRIUZIBT 230 CLFia\. FEARE & v 1 7 = 7 (R ORISR D-cE MW
AUNZLEES 2 2 E 23 S

e 2 DFEILL 220 3 Fi e 2 b owr o 7 o 7 (REROCMESRINE X 0 BRACAUIIS 2T D2 HHERA2000 K D3I 1 2 PKT T
LC 223 DC, LIS+ 223, HEMAIMbD 2 FlC -/ E WL TS ch 5.
L\~dE sterile Gl o7 DCHIEEMHERD FEMIERESD SRS, w1 72w FHIE T 2 2 L EHhED
WA EEF D

S WARARR IS I B CIEL B & 1R L 2 4BV CIEL < v NEE D b
BFRUCRL BB Ch L. RiZikch 223, Zix KMillerdi b w A 7= o (S CREfE L 22 3
NI 2 WD AR ulifmlas sy, [uifmlacis LD REAL T L, ©Dzd
SRR 7 & BRI BB &R EIUCIRN 20 E TRE GO GEIERAT IR BN KIZ O 2 & ilifks
SRS ZDC, 11U S CHERRIAMEIN 200 ¢h %0 AR CIEE D/ X 0 1% 0 BT ¢
% SO XS AT C A E M T L, 2RISR A DL DA s 0.
fii, BEEHMZ 2 A v &G L, 7HAEYFF~=Y, Yk, ¥y, £rhv . p=FERE L
O BK 2 BRI R G, mIZESADMMNA% . 2 DI DHI L EAIC DR (LD TT 52
WF7e. BROZFIZAREENIAT RIS MRSy 1 5. MRRICSETY (2K 2 & FUSHV B CIfEE DR 2 E L
Ch, THIR=MNROMTHD. KNIy 72950, ¥/ 798, RY R Lo ry .S, 2
SR, IX=ARAI, 4 FRE, =AYy, A STV RENAED, KR, ELICIESE R
BRI F 72D DREDFEATHD. e A F e 725 RSN EOWERCRE O LISEOR
RETHD.

BT AR\ THMBL) Bl 7 NS TR O N ORI 5. T o 1
Ao IR BRI AT HOTHRIBEEINT WS b DT, = DA Ol &
RBL &S o ELT 3.
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351. Andreaea nivalis Hook. (Andreacaceae) # v+ > 7w =4 FERERADEIRNAASH /B

3w, B o kKR Do ik, 352. Anisothecium rufescens (Dicks. )
Lindb. (Dicranaceae) 7 71 A &% =° o REAUE AT, 5. 853. Brachythecium euste-

gium Besch. (Brachytheciaceae) A = v o =" LA %, 2@ HOLAY, PYEAG, FToEMA.
354. Burchia microspora Nog. (Dicranaceae) & + T 3 =4 FEABLBLEEIA |-, Ye-1- L. 355,
Cynodontium polycarpum Schpr. A x 7 ~='zr L8 A, T/ 00 B3k, ~A4 ~ 83 o1

i, AEPE . 356. Dicranella tosaensis Broth. » ¥ /2= % =2 ik 5t FIEE AR, # A5
WS- 1T L. 357. Dicranodontium denudatum (Brid. ) Hag. = & =°2 F iRt 3EEHD
PP, AN . 358. Dicranum perindutum Card. = "/ > ¥ =75 RHE I, B, >
~FRT. 359. D. undulatum Ehrh. J ¢ o 22 W 0, G, > 7 <#F.

360. Distichophyllum maibarae Besch. (Hookeriaceae) » " ="2 fEA LA, @ L. 361.
Ditrichum pallidum (Schreb.) Hampe (Ditrichaceae) % > > = WAL AT, - L.

362. Dozya japonica Lac. (Leucodontaceae) V A =% ZRAMAATEHARATIL, 2k |k

363. Drepanocladus exannulatus (Gumb. ) Warnst. (Amblystegiaceae) & % - 5% A =2 T&LS
VL T ISR Wi, R 150, VRIS AR TR 3 Bk [ % T 3. 304. Entodon chloroticus
Besch. (Entodontaceac) 7 # v X oo e AT, ¥rl-. 365. Fissidens nagasakinus Besch.
( Fissidentaceae) F 7% ¢4 7 v & =4 [EAUR A, il 366. Funaria hygrometrica
(L.) Sibth. (Funariaceae) = 2% %> 35 [FEAGE AT, Ho_l-. 367. Glyphomitrium minu-
tissimum (Okamura) Broth. (Péychomitriaceae) < 354 X ='2 [EAULENFHEILAN, £ 3 23% 1,
K L. 368. Grimmia apocarpa (L.) Hedw. (Grimmiaceae) % :#V 3= [AEAEEENEHD
31l o 369. Gymnostomiella longinervis Broth. (Splacknaceae) 7% =% K5 Wi
g IR A R N LW I O 7 Y07 Xl o $70. Homaliadelphus targionianus var. roturdatus
Nog. ( Neckeraceae) v * 27 v I = RS REENEH, 71 . 371. Hookeria nippon-
ensis (Besch.) Broth. (Hookeriaceac) 7 7° 7 =" feAU A3, @41 372. Hygrohypnum
tsurugizanicum Card. (Amblystegiaceae) 5 Y o~ i oA 2 HFIRFEAHF L&, BB CH)
AL 373. Molendoa sendtneriana (Br. eur.) Limpr. (Pottiaceae) Y 53 = &I H
NIHB AT, BHb D41 PER - 374. Mnium subglobosum Br. eur. (Mniaceae) < 1t /SF a—
v g LN\ AT R, > T 4 F ot k. 375. M. trichomanes Mitt. a2 YK =2
FEWRIERIE, 2 2 v H, 3 5 ~LHEOFIBERMT. 376. M. vesicatum Besch. A —XF 3 —F
v oo RRESGE AR —EN, i Ah O 1L R RE L. 377. Neckera konoi Broth. (Neckera-
ceae) s H A A Y AT EIFERIGR E XU, F1KE . 378. N. menziesii Drummond
N & e T2y PR ROVIBIBREMAHIR, TR R OBRE, Fi KR 379. N. pennata
(L) Hedw. 4t 524 FEH R ELOUBEEMAEINT, 4RO <4 1, BFT. )
380. N. yezoana Besch. =Y e 5 =7 HEASLERBEBTAN, & 3 a8kl L. 381.
Okamuraea brachydictyon (Card.) Nog. ( Rhytidiaceae) # v A 7 2 5 = HEARRERBERLIPHAS,
ki k. 382-1333. Oligotrichum parallelum (Mitt.) Kindb. (Polytrichaceae) % 7 =2 &
v EWRE T 7 A, BRGNS, SRR (RBIY), $08, b b5 NETEAT, AT
DK~ |-, 384. Oreoweisia laxifolia (Hook.) Par. (Dieranaceae) £ # A > K> o4
JEWBUNT RN, o2 Y HEEOH . 385. Philonotis turneriana Mitt. (Bartramiaceae)
F =V vy N RERBRACAEREER, =%, B ®A (g k. 386. Pohlia
elongata Hedw. (Bryaceae) + ' ~9 - =& Hi BRFAAcqbinil, =2 v GO L.
387. P. revolvens (Card.) Nog. A4 —~ -+ =2 JEWEATIREE SF0E FO4EBER L.

388. P. scabridens Mitt. 4~ - =" JEUELALAEN, > 5 A}t L. 389. Polytrichum
commune L. (Polytrichaceae) 7 -+ A ¥ =4 HEAKE A, Ho k. 390. Rhacomitrium

heterostichum (Hedw.) Brid. (Grimmiaceae) 2 w 7 v % = o [EAELAET, BAL.

391. Schlotheimia japonica Besch. et Card. (Orthotrichaceae) & ¢ =4 HEAPLERBHITANY, X1l
399, Schwetschkea kiusiana Sakurai ( Fabroniaceae) v 7 3 4 =4 TEAULERBGHH—~ 8¢, 5K L.
393. Sphagnum palustre L. (Sphagnaceae) # — i X =" [ERISKBALS/INMEE, B4 L.

394. S. papillosum Lindb. A & x =4 FEMSSLRMURER) vahFr, REIHNGE, @K, 395.
S. squarrosum Crome ¥ w a1 & X' ='s 1@IL RIS BN, RIS LA mAC B TAD oM T.
$396. Thamnium sandei Besch. (Neckeraceae) # — v 5 7 % =4 WA AFTW, % k. 397.
Thuidivm glauncinum (Mitt.) Jaeg. ( Lhuidiaceae) 7 # ¥ 7 7 =& WEAUE AF, L.

398. T. uliginosum Card. a -/ ¥ / 7 =4 FFER_LALAR--RERTLIbE, 1RRE. 399.
Trematodon flaccidisetus Card. (Dicranaceae) v # J- 52 4 =z hHE DHEH LN, 1To
I U e o T . 400, Weisia viridula (L.) Hedw. (Pottiaceae) & ¥V ¥ K> o

7 AR, LR L :
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