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ABSTRACT 

The paper deals with two new species of the genus Trichocolea DuMORT., T. indica sp. nov. and . 

tenera sp. nov., revealed during an investigation of the collections of liverworts from Darjceling (Eastern 

Himilayas) and its neighbourhood. The former species is characterised by larger plants, irregular bi-tripinnate 

branching presence of 21-23 cells across the stem diameter, very rare occurrenee of paraphyllia, 8-12 seriex 
ot antheridial bracts, each subtending 1-3 antheridia, complete absenee of paraphyllia from the surface of 

coclocaule and 60-240 m long stumpy-clongated bispiral elaters, whereas the latter is characterised by small 

delicate plants, regular bipinnate branching, presence of rhizoids, presence of 8-12 cells across the stem dia 
meter, 4-8 serics of antheridial bracts and prescnce of onc antheridium per bract. 

INTRODUCTION 

Trichocolea is a primitive plant as exhibited by the presence of more or less isophyllous 
thrce ranked leaves which are highly dissected and finally rsolved into filamentous out 
growths; presence of rhizoidal discs on the abaxial surface of the lamina of underleaves 
giving rise to numerous rhizoids; presence of coclocaule, instead ofa well developed perianth, 
which carrics unfertilized archegonia towards its apex and 6-8 layered thick capsule wall. 

The plant has never been adequately studied in Indian Bryology. 
The genus Trichocolea has been treated variously by different authors. Evans (1939-

40) and CavERs (1910) placed it under the family Ptilidiaccac, while MüLLEr (1954 
in 1951-58, p. 586) proposed the family Trichocoleace ae 1or it on the basis of the following 

characters exhibited by the genus: (a) generally asymmetircal, 3-9 lobed, alternate-suc-

cubous leaves (never incubous), (b) complete absence of a well developed perianth and pre-

sence of a coclocaule lormed by the stem tissue, (C) iree, uni-tripinnate Frullania type branch-

ing, and (d) non collenchymatous elongated cells of leaves. 

The family Trichocoleaceac includes only two genera (ScHUSTER, 1966), Trichocolea 

DuMORT. with 48 species (STEPHANI, 1909-12, 1924) from various parts of the world and a 

monotypic genus Eotrichocolea Schust. (SCHUSTER, 1963). But MüLLER (1951-58)) 
includes within the family two morc genera, Chaetocolea and Lepicolea. 

In India very little is known about the family Trichocolecaceae. There are simply 

According to the census of PaRimaR (1961-62) there are two some records of its occurrence. 

species, T. tomentella and an unidentihe d I nchocolea sp., both Irom the Eastern Himalayas. 

Recently UDAR AND SRIVASTAVA (1975) have described sterile plants ol 7. tomentella from 
South India. A de tailed study carricd on recently collected plants from Eastern Himalayas 
revealed the presence of two new species of 7Trichocolea in this region. However, we did not 

come across the species T. tomentella during our present investigations. 
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MATERIALS AND METHODS 
The material for the present investigation was repcatedly collected, in the monthof 

April, 1970 by onc of us (R. U.) fron Tangloo and neighbouring arcas and again in the 

month of December, 1972 and January, 1973 by Ram Udar and party from Darjeeling and 

neighbouring areas. 
plants of T. indica. 
its neighbourhood, made in the month of December, 1972 and January, 1973. The plants 

were fixed in 90, alcohol. Selected portions were then dehydrated through ascending 
alcohol series and embedded in the paraflin wax in the usual manner. The sections were cut 

8-15 pm thick and the staining was done in heidenhain's iron-alum haematoxylin. 

The collections made in April, 1970 from Tangloo contained only 
Plants of 7. tenera were found in the collections, from Darjecling and 

KEY TO THE INDIAN SPECIES OF TRICHOcOLEA 

1. Plants densely paraphylliated 
1. Plants with very rare paraphyllia 

T. tomentella 

(2) 
2. Plants large, 6-14 cm long, stem robust, 21-23 cells across diamteter. Leaves 

Bracts in 8-12 series, usually 
..T. indica 

asymmetrical, 4-7 lobed, lamina 2-3 cells long. 
2 antheridia per bract 

2. Plants small, 6-9 cm long, stem delicate, 8-12 cells across diameter. Leaves 

metrical-subsymmetrical, 4-5 lobed, lamina 1-2 cells long. Bracts 
.T. tenera in 4-8 series, usually one antheridium per bract 

TAXONOMIC DEsCRIPTIOON 

1. Trichocolea indica sp. nov. (Text-figs. 1-12; PI. 1, Figs. 1-5; PI. 2, Figs. 6-10). 

Diagnosis-Dioica. 
bustus, bi-vel tripinnatus, trans diametrum 21-23 cellulatus; cortex 2-3 stratosus, cellulis 
corticis 4-8 um, medullosis 8-26.7 m diam; rhizoidea carentia; folia lateralia asymmetri-

calia, 4-7 lobata, lamina 465-486um lata, 2-3 cellulis longa; folia inferioria subsymmetricalia, 
24 lobata, 1-3 cellulis longa; rami androcciales cis ramorum vegetiorum semiles, bracteis 

8-12 seriatis, antheridiis plerumque 2 per bracteam; sporophytum juvenile intracoclocaulem 
inclusum; seta ca 25 mm longa, cylindrica, trans diametrum usque 14 cellulata; capsule 
clavata, rufobrunnea, ca 3 mm longa, 0.8 mm lata, paricte 6-8 stratoso; sporae rufobrunneae, 
rotundatae, 13-21 um diam., minute papillosae; elateres rufobrunnei, elongato-obtusi, 

bisporales. 
Typus positus in herbario hepatico, sectionis botanices, Universitatis Iaucknow, 

Lucknow (India). sub numero 12,676 Trichocolea indica sp. nov. Leg. R. U. Loc.-1angloo 

mense April, 1970, Det. R. U. et D. K. S. 

Description -Dioecious. Plants in large tufts, scattered among other bryophytes, 
palegreen-yellowish brown, prostrate, 6-14 cm long, 1-2 cm wide ir cluding branches, irre-

gularly bi-tripinnately branched, the vegetative branches of Frullania type (arising from the 

ventral half of a lateral segment) forming an angle of 75-80°, or as subfloral innovations 
arising from the base of female inflorescence making thereby the inflorescence intercalary) 
antheridia bearing apices tlickened. Stem robus; main stem oval-orbicular in cross section, 

Plantae flavido-brunneac, prostratac, 6-14 cm longae; caulis ro-

Text-figs. 1-12. 
secondary branch, 4. T.S. tertiary branch, 5. Acilium of leaf, 6. Young antheridium, 7. A coelocaule witn 
wO Sporophytes, 8. T. S. seta (c: central triradiate cavity), 9. Innermost layer of the capsule wall in sur 

1ace vieW 0 S. of the capsule wall, 11. Spores, 12. Elaters. Text-figs. 13-18. Trichocolea tenera sp 

nov 3lt. S. main stem, 15. T. S. primary branch, 16. T. S. secondary branch, 17. Lateral lear 

(only a part drawn), 18. Underleaf. 

Trichocolea indica sp. nov., 1. T. S. main stem, 2. T. S.primary branch, 3. 
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395 x 450 um wide, 21-23 cells across diameter; cortex 2-3 cll layercd, clls uniforml 
thick walled, 4-8 um in diamctcr, rectangulate-oval, nontrigonous; medullary cells 8-26.7 
um in diameter, oval-polygonal, nontrigonous; cuticle thick, striolate; paraphyllia very rare: 

rhizoids albsent: primary branch oval-orbicular in cross section, 160-288 pm wide, 16-1R 
cells across diameter; cortex 2 layered, cells uniformly thuck wallcd, 4-8 pm in diameter. 
oval-rectangulate, nontrigonous; medullary cclls 5.4-21.4 pm in diameter, oval-rectangulate 
polygonal), nontrigonous; cuticle thick, striolate; secondary branches delicate, oval in cross 
section, 133x 152 um wide, 9-11 cells across diamcter; cortex 1-2 layered, cells 4-10.8 um 
in diameter, rectangular, non1rigonous; medullary cells 5.4-22.4 m in diameter, rectantular. 
polygonal, nontrigonous, cuticle thick striolate; tertiary branches delicate, filiform, orbicular 
in cross section, 93. 4 um wide, 6-7 cells across diameter, cortex single layered, cclls 5.4-13.4 
um in diameter, rectangular (oval), nontrigonous, medullary cells 5.4-22 um in diameter, 
rectangular, nontrigonous, cuticle striolate. Leaves in three rows; lateral leaves distant or 
imbricate, crect-spreading, obtrapezoidal-subreniform, obliquely attached to axis, alternate-
succubous, asymmetrical, (3) 4-7 (9) lobed, lobes conspicuous, descending up to 0.6-0.9 of 
the leaf length, ventral portion of leaf larger, lobes more or less triangular, largely resolved 
into numerous capillary segments ending in long cilia, armed with opposite-verticillate cilia, lamina wider than long, 465-486 um wide, 130-160 um long (2-3 cells long), cells always cylin-drical rectangular; cells of lamina 16-80 m long, I1-32 um wide; cells of lobes 75.6-107 m long, 21.4-48 am wide; cells of cilia 48-68 pm long, ca 13 um wide, rarely cells are subquad-rate-hexagonal, nontrigonous, cuticle thick, densely verrucose; leaves on branches similar 
to those on main stem, cxcept for smaller size, smaller number of lobes and less extensive 
branching. Underleaves smaller, usually half the general area of lateral leaves, lamina 224-
260 m wide, 1-3 cells long, transversely attached to the axis, erect-spreading, often connate 
with the lateral leaves, cells rectangular-subquadrate, lamina 2-4 lobed, subsymmetrical, lobes resolved into narrow capillary segments, armed with cilia, cells of capillary segments cylindrical, rarely oblong-hexagonal, 16-27 m wide, 40-68 em long, nontrigonous, cuticle 
papillose-verruculose. Asexual reproductive structures absent. Male plants, as compared 
to female plants, light in colour; androecial branches similar to vegetative branches, apices thickened, borne on main stem and primary branches only; bracts in 8-12 series, similar to 
lateral leaves but larger and less branched than latter; bracteoles similar to underleaves; antheridia large globose, yellowish-brown, body of antheridium 80-114.5 um in diameter, antheredial wall unistratose, stalk massive, biseriate, 60 um long, 26.7 um wide. Sporo-phyte terminal on main stem or primary branch, sometimes appearing intercalary, when 
young enclosed within a coelocaule or "shoot calyptra"'. Coelocaule completely devoid of 

paraphyllia, 6-7 cell layered thick throughout, cells in the basal region elongated-rectangu-lar, in the apical region orbicular-polygonal, towards the apex unfertilized archegonia present. Sporophyte well differentiated into anchor-shaped foot, sometimes branched 
at base; seta delicate, elongated cylindrical, ca 25 mm long, 640-715 pm wide, with a central 
triradiate cavity, cells of outermost layer with starch contents, 30-35 um in diameter, inner 
cells 27-60 um in diameter, nontrigonous; capsule clavate, reddish-brown, ca 3 mm long, 0.8 mm wide, when mature projecting out of the coelocaule by means of long seta, quadri-valved, capsule wall 6-8 stratose, cells of outermost surface layer large, thin walled, hyaline, without thickenings, cells of innermost layer very irregularly arranged with transverse hyaline thickenings, cells of intermediate layers smaller, with irregular thickneings; spores reddisn" brown, oval-rounded, sometimes elliptical, 13-21 am in diameter, finely papillose; elaters red-brown, elongated [160-200 (240) um long]-stumpy (60-70 um long), with narrowed 
or blunt end, bispiral, rarely branchcd. 
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Type specimen deposited in the Hepatic Herbarium, Department of Botany, Univer-

si.y of Lucknow No. 12,676. Trichocolea indica sp. nov. growing epiphytically on barks 

of angiospermic plants. Coll. R. U. Loc. Tangloo, April, 1970, Det. R. U. and D. K. S. 

The plants also grow in Tiger Hill, Teesta valley, Ghoom and Lebong at Darjecling, 
Eastern Himalayas, India. They form large tulis, usually epiphytic on the bark of angio-

spermic plants and sometimes as a cOver on associatcd mosses also. Thcy may also grow on 

rocks under moist and shady conditions. The major associates are Thuidium sp., Brachy-

thecium sp., Anomobyum sp., Plagiochila sp., and Scapnia sp. Sometimcs some unicellular 

algal colonies are also found in the association of the plants. 

2. Trichocolea tenera sp. nov. (Text-figs. 13-18). 
Diagnasis-Dioica ? Plantae albido-virides, prostratae, 6-9 cm longac; caulis tenuis, 

bipinnatus, transdiametrum 8-12 cellulatus; cortex unistratosus, cellulis corticis 11-27 pm, 

medullosis 21-37.8 pm diam; rhizoidea praesentia; folia lateralia asymmetricalia vel sub 

symmetricalia, 4-5 lobata, lamina 370-520 pm lata, 1-2 cellulis longa; folia inferioria sub 

symmetricalia, 2-4 lobata, lamina 1-2 cellulis longa; rami androeciales cis ramorum vege-

tiorum similes; bracteis 4-8 seriatis; antheridia plerumque une per bracteam, caulibus 1-2 

seriatis. Plantae femineae non visae. 

Typus positus in herbario-hepatico, sectionis botanices, Universitatis Lucknow, 

Lucknow (India), sub numero 12,677. Trichocolea tenera sp. nov. Leg. R. U. et al. Loc. 

Tiger Hill (Darjeeling) mense December, 1972; Det. R. U. et D. K. S. 

Description-Dioecious ? Plants in tufts, scattered among other bryophytes, whitish 

green-yellowish green, prostrate, 6-9 cm long, 1-1.5 cm wide including branches, regularly 

bipinnate, vegetative branches of Frullania'type, branches never terminating into rhizoidous 

flagella, antheridia bearing apices thickened. 

section, 281-346 m wide, 8-12 cells across diame ter, cortex single layered, cells 11-27 um 

in diameter, oval-subquadrate, medullary cells 21-37.8 (43.2) Am in diameter, oval-poly-

gonal, nontrigonous, cuticle striolate, paraphyllia very rare, rhizoids present; primary 

branches filiform, more or less orbicular in cross section, 118-124 am wide, 5 cells across 

diameter, cortex and medullary cells not distinctive, cortical cells 11-27 um in diameter, 

medullary cells 21.6-43.2 um in diameter; cuticle striolate, paraphyllia and rhizoids absent; 

secondary branches very delicate, filiform, oval in cross section, 82x90 um wide, 4 cells 

across diameter, cortical cells 16.2-32.5 um in diameter, medullary cells 21.6-37.8 am in 

diameter, cuticle inconspicuous, striolate, paraphyllia and rhizoids absent. Leaves in threc 

rows, lateral leaves distant, rarely imbricated, erect-sprea 'ing, alternate-succubous, obli-

quely attached to the axis, obtrapezoidal-subreniform in outline, asymmetircal-subsymme tri-

cal, (3) 4-5 lobed nearly to the base, lobes more or less triangular, resolved into capillary 

segments, segments armed with opposite cilia, lamina wider than long, 370-520 um wide, 

1-2 cells long, cells of lamina, lobe, and cilia rectangular, cells of lamina 53-93 um long, 

13-24 m wide, those of lobes 43-86 um long, 21-32 um wide and those of cilia 37.3-64 m 

long and ca 16 um wide, cuticle conspicuous, verruculose,* leaves on branches usually 3 

lobed, smaller; underleaves smaller, about half as wide as lateral leaves, patent-spreading, 

transversely inserted over tlie axIs, Subsymmetrial, 2+ lobed, lamina 256 um wide, 1-2 cells 

long, lobes resolved into capillary segnents, cells oI lamina 75.6-97.2 um long, 21.6-27 um 
wide. those of lobes 54-86.4 um long, 32.4 um wide, and those of cilia 43.2-64.8 um long, 
10 8-21.6 um wide, cuticle verruculose, lamina ol the underlcaves on main stem bear rhi-

zoidal disc bearing tufts of rhizoids ending distally into multilobed, well developed hold-
fast, underleaves on branches usually 2 lobed, patent. Asexual reproductive structures 

Stem delicate; main stem oval in cross 
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absent. Androccial branches similar to vegetative branches, terminal on main axis or 

primary branch, male inflorcscence composed of 4-8 series of bracts and bractcoles similar 

o leaves and underleaves except in their size as the former are larger, I rarely 2 antheri. 
dia in the axil of cach bract, body of the antheridium yellowish-brown, large globose, 

89-92 am wide, antheridial wall unistratose, stalk massive, 43 jum long, biseriate (24 um 

wide) very rarely uniseriate (18 um wide). Female plants not scen. 

Type sepcimen deposited in the Hepatic Herbarium, Departmcnt of Botany, University 
of Lucknow, Lucknow No. 12,677. Trichocolea tenera sp. nov. gorowng epiphytically 
on barks of trees. Coll. R. U. and party. Loc. Tiger Hill (Darjeeling) December, 

1972. Det. R. U. and D. K. S. 
The plants also occur in Teesta valley, and Lebong at Darjecling, Eastern Himalayas, 

India. 
The plants of T. tenera grow in tufts, epiphytic on the bark of angiospermic trees and 

on the rocks under moist and shady conditions. The associates are Brachythecium sp., 

Plagiochila sp., Scapania sp., and Thuidium sp. 

DISCUSSION 

Trichocolea indica presents some very interesting features in its reproductive structures. 

The male inflorescence is composed of 8-12 series of bracts and bracteoles. Each bract 

generally subtends 2 antheridia in its axil (Pl. 1, Fig. 2) but sometimes 3 or cven only one 

antheridium may be present in tha axil of a bract. Bracteoles are generally not associated 
with antheridia but in the present species antheridia occur, in few plants, also in the axil ot 

bracteoles, a character quite uncommon in thc genus as well as in the family. The surface 

of the body of the young antheridium is smooth (Text-fig. 6) and yellow-brown in colour 

bat it becomes shrunken and dark brown in colour at maturity (Pl. 1, Fig. 5.). 
The sporophytes are terminal on a leading branch (P. 2, Fig. 6) or on an abbreviated 

branch (PI. 1, Fig. 1) and are completely enclosed within the coelocaule in younger stages 

(PI. 1, Fig. 1). The coclocaule is formed by the upgrowth of the apical stem tisue, thus 
enclosing the developing sporophyte, as evidenced by the presence of unfertilize d archegonia 
towards its apex (PI. 2, Fig. 8). The coelocaule is 6-7 stratose throughout with elongate-
rectangulate cells towards the base and orbicular cells towards the apex (Pl. 2, Figs. 7, 8). 

At maturity the sporophyte projects out of the coclocaule by means of long, delicate yet 

stout seta (PI. 2, Fig. 6). In one plant, out ol the total six plants with sporophytes available 

to us, the coelocaule showed two setac, emerging out ofits mouth, bearing capsules at their 
distal ends. One capsule was already dehisced into 4 valves while the other one was still intact 
(Text-fig. 7). The presence of double sporophytes could be due to (a) the fertilization of two 

archegonia present side by side at the apex of gynoecial branch, resulting, thereby, into the 
development of two sporophytes within the same coclocaule, or (b) occurrence of polyem-
bryony, or (c) occurrence of polysety. 
T. indica approaches T. tomentella (Ehrh.) Dumort. Corr. Nees and. T. tomentosa 

(Sw.) Gottsche. However, it is distinctive and difers considerably from. both in 
having irregular bi-tripinnately bracnhed plants, in stem anatomy and size of the cortical 
and medullary cells [in T. tomentella plants are regularly bipinnate and the stem has the dia 
meter 25-35 cells across and is well differentiated into 3-5 cell layered cortex with cortica 

cells 19 um in diameter and medullary cells 42 m in diameter (HATCHER, 1957; ScHUSTER 
1966) whereas in T. tomentosa plants are regularly pinnate with the stem having the diamcter 
21-26 cells across, cortex 1-2 layered, cortical cells 19 pm in diameter and medullary cells 
32 m in diameter (HATCHER, 1957)]. T. indica has paraphyllia rather rare whereas 7 
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tomentella is densely paraphylliated (HATCHER, 1957; ScHUSTER, 1966) and T. tomentosa is 
completely devoid of paraphyllia (HATCHER, 1957). Other diferentiating characteristics 

are seen in the size of leaves, number of leaf lobes, size of cells of the leaf lamina, lobes and 

cilia [in T. tomentella leaves are 6-8 lobed, lamina 2 mm wide (HATCHER, 1957; ScHUSTER, 

1966), cells of lamina 50-80 um long, 16-28 um wide (SCHUSTER, 1966), 62 jum long, 28 um 

wide (HATcHER, 1937), those of cilia 50-85 m long, 7-25 am wide (SCHUSTER, 1966), 63 

um long, 19 um widc (HATCHER, 1957), whereas in 7T. tomentosa leaves are 5-8 lobed, lamina 

1.4 mm wide, cells of lamina 31 um long, 25 um wide and those of cilia 73 um long, 12 um 
wide (HATCHER, 1957)]. In T. indica lamina of the underleaf is only 0.23-0.26 mm wide 

while in T. tomentella it is 1.0 mm wide (HATCHER, 1957; SCHUSTER, 1966) and in T. tomen-
tosa (HATCHER, 1957) 0.7 mm wide. 

T. indica has androecial branches generally composed of 8-12 series of br2cts, c2ch br:ct 

having (1) 2(3) antheridia in its axil while in T. tonmentella there are 12-15 or more serics 

of bracts cach having 2 anthe1idia in its axil (HATCHER, 1957; ScHUSTER, 1966), and in 
T. tomentosa bracts are in 6 series and cach bract beeis only one .ntheridium (HATCHE R, 
1957). But for T. tomentosa, the male inflorescence is terminal in T. tomentella ancd T. indica. 

In T. tomentosa male inflorescenec is intercalary (HATCHER, 1957). 
In T. indica coelocaule is devoid of parephyllia whereas in T. tomentella as well as in 

T. tomentosa the external surface of coelocaule is denscly paraphylliated (HATCHER, 1959). 
Coelocaule in 7. indica is 6-7 stratose throughout while in T. tomentella cceloc aule is E-8 
stratose towards its basc and 3 stratose towards the apex (HATCHER, 1959). T. indica difers 

from T. tomentella also in having seta ca 25 mm long, 640-715 em wide in T. indica while 

ca 30 mm long and 800 um wide in T. tomentella (SCHUSTER, 1966). In T. indica claters 

are of two types: clongated with narrowcd cnds, 160-240 em long and short-stumpy, 60-70 

um long with blunt ends; sometimes elaters are branched also while in T. tcmentella clatcrs 

are elongated and ca 117 um long (HATCHER, 1957). 
T. tenera differs very widely from T. indica in having smaller, regularly bipinnate plants, 

in anatomy of the stem, in the sizc of cortical and medullary cells, in the prescnce of rhizoids 

on the lamina of the underleaves (in T. indica rhizoids are absent), in the numbcr of leaf-

lobes, in the size of the leaf lamina and also in the size of the cells of leaf lamina, lobe and 

cilia. 
Male inflorescence in T. tenera is composed of 4-8 series of bracts and bracteoles as 

compared to 8-12 series of bracts and bracteoles in T. indica. In T. tenera usually one rarely 

2 antheridia are present 

are present per bract. Antheridia of both the species are similar except in the ir size (body 

of the antheridium 89-92 um wide, stalk 43 um long, and 18-24 am wide in T. tenera while 

in T. indica body is 80-114.5 pam wide and stalk is 60 m long, 26.7 Am wide). 

T. tenera slightly approaches T. argentea Herzog, T. brevifissa Steph., T. elegans 

Lehmann, T. elliottii Steph., T. flacida (Spruce) Jack & Steph., T. floccosa Heorzg 

& R. Hatcher, T. robusta Steph., T. sprucei Steph., T. uleana Steph. in having almost 

the equal number of cells across the stem diameter but it distinctly differs from these 

species in following features: size of the cortical and medullary cells, sizc of lamina of 

leaves, size of the plants. All the above mentioned spccies entirely lack peraphyllia 

where as in T. tenera paraphyllia are rarely present. 

per bract while in 1T. indica usually 2, or rarely one or 3 antheridia 
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EXPLANATION OF PLATES 

PLATE 1 

Trichocolea indica sp. nov. 

xca 2.5. (Sp: sporophytes). 1. Habit of the plant bearing intercalary young sporophytes. 

2. Dissected male shoot showing antheridia in two rows. x 105. (An: antheridia). 

3. Lateral leaf.xca 55. 
4. Underleaf. x 105. 

5. A mature antheridium. x 400. 

PLATE 2 

Trichocolea indica sp. nov. 

6. Terminal coelocaule with seta bearing capsule dehisced into 4 valves. Xca 5. 

7. V. L. S. sporophyte. xca 27. 

8. V. L. S. young coelocaule bearing unfertilized archegonia towards the apex. 
9. V. L. S. foot (Anchor-shaped). x ca 55. 

10. V. L. S. foot showing a little branching at the base. 

x 105. (Ar: archegonia). 

x 105. 
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