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A COMPARATIVE MORPHOLOGICAL STUDY 
OF THE 1\1YXO1{YCETE FRUCTIFICATION 

GLADYS E. BAKER 

Morphological stt1dies of slime molds have consisted mainly of 
taxonomic investigations and developmental studies. External 
characters have been used in taxonomy as well as those internal 
characters which are readily seen by microscopic examination of 
the sporangia. The early workers in the field based their classi
fications primarily on external appearances. DeBary ( 1, 2, 3) 
was the first to emphasize microscopic details. Rostafinski in his 
monograph revolutionized the system by using almost entirely in
ternal characters as the basic principles of his classification. Later 
both external and internal characters were correlated in taxonomic 
descriptions, as in the works of Lister (7) and JYiacbride (8). 

Rostafinski followed closely the work of DeBary, his teacher. 
His Sluzowce (10) is beautifully and profusely illustrated. Among 
his fig11res is a fair proportion of diagrams of the internal struc
ture of sporan gia. In many cases, though finely executed, these 
do not include sufficient detail to be of value except for purposes 
of general orientation. Of those illustrations that do attempt to 
sho,¥ clearly the internal relations, many are inaccurate. These 
drawings were not made directly from sections, but were recon
structions, which would account for such inaccuracies. 

Massee (9) also includes several illustrations of fructifications 
in section, but his figures are of even less value. Lister and Mac
bride chiefly illustrate external views, spores, and capillitial charac
ters. To such figures as are found i11 these books reference will 

be made later. 
Very few authors have included diagrams of sections of mature 

forms. The purpose of this work has been to show as nearly as 
possible the nature and the exact relations of the chief structures 
of the mature sporangia, such as the walls, capillitium, columella, 
and stalk. Spore characters have not been considered. Sixty-four 
species representing thirty-three genera have been studied . Both 
Lister and Macbride have been followed for generic and specifie 
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descriptions. With a few exceptions, l\llacbride 's synonymy and 
classification have been accepted. 

\ 

~Iaterial for the work was taken largely from the mycological 
herbarium of the State University of Iowa. The collections range 
in age from one to twenty-five years. Unfortunately, many col
lections in the herbarium do not have complete collection data
in many instances, especially, the date is omitted. However, the 
majority of the material used " ras collected within the last five 
years. I t ,vas supplemented by several coJlections of fresh material 
made in the fall of 1931 near Iowa City. Sections of Badharnia 
r1tbiginosa (Chev.) Rost. were cut from a 1928 her barium collection 
and from sporangia killed in Bouin 's fluid in the fall of 1931. No 
essential differences between the two were noted. Dried material 
gave results as satisfactory as those obtained with fresh specimens. 

All studies \Yerc made from sections cut in paraffin, with addi
tional whole mounts whenever necessary. The earlier sections made 
from herbarium collections were first soaked in 95% ethyl alcohol, 
swelled in a dilute solution of potassium hydroxide, washed, and 
dehydrated by a butyl alcohol series, using the grades recommended 
by Zirkle (12). Later, it was found more satisfactory to put the 
sporangia on moist filter paper in covered petri dishes, ,vhere they 
were left over night. In this way no potassium hydroxide was 
used, the sporangia being transferred directly to the first of the 
butyl series. Sections from material treated by the second method 
preserYed to a greater extent the wall and external calcareous de
posits. All slides ,vere stained by a short triple metbod-safranin. 
crystal violet, and aqueous orange G. l\ifeasurements of spores 
from sporangia dehydrated in both ~rays were within Lister's or 
I\Iacbride 's limits. 

Sporangia collected in the field were killed in Bouin 's fluid for 
twenty-four hours, ,vashed and dehydrated in the same way as 
the herbarium material. Sections cut twenty microns thick proved 
the most satisfactory, especially for capillitial characters. 

As it ,vas found impractical to make the drawings on a common 
scale, the magnifications arc given for each. All drawings were 
made directly with a Zeiss microscope and a camera lucida, with 
the exreption of figures 1, ,1a, 27a, 42, 43, 44, and 56, which were 
redured to suitable sizes from camera lucida originals. The draw
ings included here are representative of sporangia in the particular 
collections used. Undoubtedly, there is a great deal of variation, 
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particularly in size, form, and amount of lime present, in different 
collections of the same species. An effort was made to select col
lections whicl1 were typical of the species. Though at times the 
diagrams of different species are remarkably similar or structural
ly very simple, yet the drawings are presented to afford correlation 
of the essential characters. No attempt has been made to discuss 
generic characters. For each species a description of its characters 
and a drawing or more when needed, have been included. 

It has been impossible to achieve conclusive results concerning 
the nature of the aethalioid forms, except in the case of Dictydi
aethaliurn plunibeu1n (Schum.) Rost., for which several young 
stages of material were available. It is hoped that all the so-called 
aethalioid slime molds will be studied in their entire development 
to determine their exact form. 

The types of fructifications are defu1ed according to the concep
tions of Martin. These include: the aethalium-hypothetically the 
most primitive form, in which all or a considerable part of a given 
plasmodium is involved, and in which differentiation has not pro
c0eded to the delimitation of separate sporangia·; the pseudo
aethali11m-in which the sporangia are delimited, but borne in 
C'ompact and more or less attached groups; the plasmodiocarp
approaching the sporangiate type and formed of the principal veins 
of the plasmodium; the sporangium-the typical erect fructification 
representing only part of the plasmodium. 

This study was suggested by Professor G. W. 1VIartin and com
pleted under his direction in the mycological laboratory of the 
State University of Iowa. 

The list of species studied is as fallows : 

PHYSARALES 

PHYSARACEAE 

1. Fi,iligo septica (L.) Gmelin 
2. Fiiligo muscoruni Alb. and Schw. 
3. Badharnia rnacrocarpa ( Ces.) Rost. 
4. BadJwmia utricularis (Bull.) Berk. 
5. BadJwniia rubiginosa (Chev.) Rost. 
6. Physarum serpula Morgan 
7. Physa.rum lateritium (Berk. and Rav. ) Morgan 
8. Physarum sinuosum (Bull.) Weinm. ex Fr. 
9. Physarum cinereum (Batsch) Pers. 
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10. P hysaruni melleuni (Berk. and Br. ) Massee 
11. Physarum citrin1.t,1n Schum. 
12. Physaruni gwbuliferum (Bul1.) P ers. 
13. Physaruni penetrale Rex 
14. Physarurn nucleatum Rex 
15. Physarum didermoides (Ach.) Rost. 
16. Physarurn compressu1n Alb. and Schw. 
17. Physarurn fiavic01num Berk. 
18. P hysarnni gyrosuni Rost. 
19. Physaruni polycephalum Schw. 
20. Crateri11,rn leucocephalu,n (Pers.) Ditm. 
21. Craterium leucocephalu1n var. scyphoides Lister 
22. Crateriu.m niin11,tum (Leers) Fries 
23. Physarella oblonga (Berk. and Curt.) Morgan 
24. L eocarpus fragilis (Dickson) Rost. 
25. Cienkowskia reticul,ata (Alb. and Schw.) Rost. 

DIDY1r1IACEAE 

26. MtLCilago spongiosa (Leyss.) Morgan 
27. Didymiuni squamulosum (Alb. and Sch,v.) Fries 
28. Didymiurn minus l\,forgan 
29. Didernut radiatum (L.) l\1:organ 
30. Didernia spurnarioides Fries 
31. L epidodern1a tigrinuni ( Schrad.) Rost. 
32. Colwder1na oculat1.i1n (Lipp.) G. Lister 

STElVIONITALES 

33. Sternmiitis fusca Roth 
34. Ste1nonitis axifera (Bull. ) Macbride 
35. Comatricha nigra (Pers.) Schroet. 
36. Cornatricha suksdorfii Ellis and Everh. 
37. Diachae,a cerif era G. Lister 
38. Diachaea leucopodia (Bull.) Rost. 
39. Enerthenenia papillaturn (Pers.) Rost. 
40. EnerthenenW, melanosperum Macbride and Martin 
41. Lamprodernia violaceu1n (Fries) Rost. 
42. La1nprodernia arcyrionema Rost. 
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CRIBRARIALES 

43. Licea biforis 1\ilorgan 
44. Licea 1nininLa Fries 
45. Licea variabilis Schrad. 
46. Lindbw,dia effiisa . (Ehr.) Rost. 
47. Tubifera ferrugir1,osa (Batsch) Gmelin 
48. Enteridii(,'n1, splendens ( l\ilorgan) l\ilacbride 
49. Dictydiaethali1lrn plurnbeuni (Schum.) Rost. 
50. Oribraria argiU,acea Pers. 

LYCOGALES 

51. Lycogala epidendrurn (L.) Fries 

TRICHIALES 

52. 'JJ,Jargarita rnetallica (Berk. and Br.) Lister 
53. Listerella paradoxa Jahn 
54. Ophiotheca wrightii Berk. and Curt. 
55. Ophioth eca vermicularis (Schw.) Massee 
56. Perichaena depressa Libert 
57. Arcyria globos·a Schw. 
58. Arcyria denudata (L.) Wettstein 
59. Arcyria. cinerea (Bull.) Pers. 
60. H ernitrichia vesparium (Batsch) l\ilacbride 
61. If eniitrichia serpula (Scop.) Rost. 
62. H e1nitrichia clavata (Pers.) Rost. 
63. Trichia varia Pers. 
6-!. Oligone,na nit ens (Libert) Rost. 

Fuligo septica (L.) Gmelin. Figs. 4a, 4b. 

7 

• 

The aethalial fructification of Fi1,ligo septica is usually large and 
pulvinate. Its wall is membranous and rugose, with numerous 
calcareous deposits throt1ghout, but especially abundant laterally 
and basally. Within are spores and capillitium. The latter con
sists of many membranous knots, some quite decidedly calcareous, 
others not, but all more or less connected by fine threads. 

It has been customary to refer to this slime mold as an aethalium. 
On the basis of lVIartin's terminology it is an aethalium, but in 
an opposite sense from standard definitions. There is no evidence 
in sections of mature specimens that the membranous expansions 
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represent vestigial sporangia. More probably they represent pseudo
capillitium formed as the result of degenerating protoplasm. 

Of published illustrations of this species, Rostafinslri 's deserve 
the first consideration. Figure 97 in his monograph presents a 
view of the central stratum of the aethalium, showing the vein
like protoplasmic areas characterizing its development. Figs. 101 
and 104 show equally well the separate details of the capillitium. 
But his diagram of a median section, fig. 106, achieves scarcely 
more than location of the different layers of the fructification. 
Massee has a meaningless diagram of such a section, but neither 
Lister nor lVIacbride illustrates the species in this way. 

Fuligo muscoru1n Alb. and Schw. Fig. 1. 

F'ttligo muscorum forms irregular fructifications that are pul
vinate or elongate in habit. An individual fructification consists 
of interwoven tubes, often regarded as sporangia, but more prob
ably representing vein-like regions of the plasmodium or closely 
combined plasmodiocarps. A single membranous wall bearing some 
lime fuses basally with the delicate membranous hypotha1lus. Be
sides the internal walls, a true capillitium of lime nodes and short 
threads is present. 

It is perhaps justifiable to regard this form as an aethalium, at 
least until more definite results are obtained. The only illustrations 
of the species are in Lister's Monograph. 

Figure 1 represents a median vertical section. 

Badhannia macrocarpa (Ces.) Rost. Fig. 2. 

Sessile, subglobular sporangia are typical of this Badhamia. Its 
single, somewhat rugulose wall is membranous, with here and there 
lime inclusions. The capillitium is not entirely badhamioid, but 
in part approaches the physaroid type, for its calcareous tubes and 
knots are often connected by short, fine threads. 

Only external appearance, spores, and capillitium have been 
illustrated by Massee and Rostafinski. Lister has an excellent series 
of this type, but iviacbride has no drawings of the species. 

A view of a section cut through an entire sporangium is given 
here. 

Badlw.mia utric11,laris (Bull.) Berk. Fig. 5. 
The sporangia of this species are subglobular and in contrast 

with those of the preceding species are large and stipitate. A very 

• 
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delicate men1brane serves as the peridium. On its exterior are 
numerous calcium gran1.1les, t1sually quite round and marked with 
radial striae. Small clumps of calcium granules are scattered in 
the ,vall at intervals. A weak, slender, fibrous stalk-its edges 
roughened by loose enqs, and about two-thirds the sporangium 
height-st1pports the sporangiu1n. There is no hypothallus. The 
capillitium is moderately broad, :flattened, and expanded at the 
axils. Occasionally fine threads connect larger }mots. Its arrange
ment is not intricate: it simply forms a uniform network in the 
interior. The spores often remain in clumps of three or more, or 
are entirely free, depending upon the particular sporangium. 

Rostafinski and Lister illustrate the capillitial and growth charac
ters in an excellent series of drawings. Neither 1\1:assee nor lVIac
bride made dra,vings for this species. 

Badha1nia rubigino.sa (Chev. ) Rost. Fig. 6. 
This species, clearly a Badhamia, has a definite stipe rising from 

a discoid hypothallus. I ts sporangia are obovoid, bounded by 
hea·vy membranous walls which are confluent ,vith the walls of the 
columellae and the stalks. The fusiform columella, a continuation 
of the sta]k, attains three-fourths of the sporangium height, be
c:om.ing broadest about one-third below its apex. Both columella 
and stalk are filled with lime granules. The capillitium is a rugged 
network of broad tubes, densely charged with lime and extending 
from colt1mella to wall. 

Badhaniia rubiginosa is of common occurrence, yet in the stand
ard works on slime molds one tlSually finds illustrated only gross 
characters and separate details. Rostafinski attempted a median 
view of a sporangium, but his figure is quite inaccurate. 

Figure 6 is an internal view of a mature sporangium, showing · 
the relations and structure of the wall, columella, and capillitium. 

P.Ji11sa,·uni serp11,la, 1Yiorgan. Figs. 8a, 8b. 

This is a plasmodiocarpot1s form· that is terete in section. The 
\Vall is membranous and filled with irregularly distributed lentic
l1lar lime granules which take a heavy stain. The capillitium is 
abundant, almost badham.ioid, consisting of large irregular knots 
and bands, connected by short, fine threads. The capillitial knots 
contain lime granules, though less profusely than the wall. 

The specific nature of these granules is not emphasized in the 
literature. However, Lister's illustration of the capillitium and 
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wall suggests their presence. Macbride 's description of the capilli
tium as "charged with polygonal nodules of lime" probably refers 

• 
to these granules, though they are decidedly not polygonal. When 
a portion of a sporangium is mounted on a slide, the granules 
appear perfectly clear, with a slight yello\vish cast. 

Physarttl1n lateritium (Berle and Rav.) l\Iorgan. Fig. 3. 

The sporangia of the collection studied are sessile and sub
globose. The single, thin, rugulose membrane that forms the peri
dium has occasional calcium granules in its outer edge. At the 
base the wall is somewhat thickened, forming a more or less distinct 
hypothallus. Internally, the capillitium forms a close net of fine 
threads and rounded calcareous knots of varying size and shape. 

Although this species is easily separated from P. cinereurn by 
color, and by character and size of spores, the distinctive differences 
in their internal morphology are very slight. The nodes of P. 
cinereurn are a bit more angular than those of P. lateritium. 

Physaru11i sinuos11,m (Bull.) vVeinm. ex Fr. Fig. 15. 

Short plasmodiocarps or distinct sessile sporangia are found in 
this Physarum. The particular sporangia sectioned are laterally 
compressed, varying little in width from base to apex, a character 
that is typical though not constant. There is a double wall, the 
outer layer of which is broad and rough, breaking irregularly at 
the apex for dehiscence. Apically it is thicker and covers the 
spore mass after the outermost part has split. The inner layer 
is a membrane of variable width to which the capillitinm is at
tached. The capillitium is a freely branching system of large lime 
knots and slender short threads. 

In Rostafinski 's monograph, Plate V, fig. 91, there is an illustra
tion of the species in section. It is not altogether accurate, but 
it is the best diagram in the literature. The basal portion of the 
sporangium is least correct; in all the sections examined the walls 
are continuous at the base. l\iiassee has a small sketch which sug
gests only the manner of dehiscence. 

Physa1·u1n cinereuni (Batsch) Pers. 'Fig. 17. 

This very simple, sessile, subglobose fructification is borne on 
a hypothallus. The sporangial wall is fine and membranous '\\ith 
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heavy calcareous deposits at intervals on the outside. Typically 
physaroid capillitium extends throughout the sporangium. 

For all practical purposes, this species is adequately illustrated 
in Lister. A diagram of structure simply enables one to correlate 
its internal and external• characters at a glance. 

Physarurn melleum (Berk. and Br.) Massee. Fig. 9. 

This species is representative of the columellate Physarums. The 
sporangia are globose on a stalk that is about equal in height to 
the sporangium. A thin membrane forms the peridium, becomin~ 
confluent at the base with the wall of the stalk. The columella is 
a conical extension of the stalk. Both stalk and columella are finely 
vesicular, almost cellular in appearance. The capillitium consists 
of delicate hyaline threads originating along the entire length of 
the columella, sometimes expanded at the axils or connected with 
large angular lime knots. 

No essential differences between this species and Physaru1n citri
nu,ni ,vere revealed by this method of study. However, there are 
several characters which quite definitely separate the two for tax-

. 
onom1c purposes. 

Physarum citrinum Schum. Fig. 10. 

Short, stout stipes bear the subglobose sporangia of Physarum 
citriniini. The single membrane of the peridium, relatively thin, 
is often coated on the outside with calcareous deposits. The stalk 
appears cellular in section, due to many fine interlacing membranes. 
A short tapering extension of the stalk within the sporangium 
serves as the columella from which the capillitium arises. The 
latter consists of slender straight threads and lime knots of various 
sizes and shapes. 

This species is distinguished from Physarum melleum chiefly by 
reason of its yellow stipe. In their morphological make-up the 
two species are quite similar. Neither species is adequately illus
trated for structure. Lister has excellent views of habit; neither 
Rostafinski nor Macbride illustrates it; Massee has a habit sketch 
of P. citrinum. The diagrams given here emphasize the similarities 
in these Physarums. 

Physarurn globuliferum (Bull.) Pers. Fig. 12. 

The sporangia are globular, erected on long slender stalks, two
thirds the total height of the fructification. Inside the sporangium, 
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the stalk forms the short, conical columella. Varying amounts of 
lime are clustered on the surface of the sporangium. The sporan
gium wall is a single membrane, so thin that little remains after 
sectioning, especially when dried material is used. This membrane 
is confluent \Yith the stalk. The stalk itself is composed of a homo
geneous matrix surrounded by a membranous wall, and containing 
calcareous deposits, these granular or at times clearly crystalline. 
In some sporangia this deposit of calcium is very abundant, occur
ring in dense clumps from the base of the stalk to the sporangium, 
but apparently not in the columella. When a stalk is placed in 
"feak hydrochloric acid, the lime dissolves, leaving the horny or 
1nembranous matrix. The capillitium is comparatively lime free. 
Though there are occasional lime filled knots, many are limeless; 
all knots are connected by fine threads. 

Rostafinski, fig. 86, diagrams the internal structure in a manner 
that implies that the stall{ and columella are completely calcareous. 

Figure 12 is typical of conditions in the various sporangia of 
a herbarium collection determined by l\Iacbride. 

P hysaruni penetrale Rex. Fig. 19. 

This Physarum is ve1')- similar in its structural plan to P. 
globulif erurn. The sporangia, in this form, are ellipsoidal, stand
ing on long slender stalks, two-thirds the total height. The single 
wall is limeless, in contrast with that of the preceding species, 
though there may be a fe\v calcareous deposits. Inside, the conical 
colmnella extends two-thirds the height of the sporangium, then 
broadens apically. Capillitium arises along the entire columella 
and radiates to the wall. It consists of slender threads with 
scattered lime knots and triangular axillary expansions. 

Lister's illustrations of the species are the only ones in recent 
works. Her figure b, plate 36, which was designed to show internal 
structure, is not clear enough to show detail. 

Figure 19 is drawn from sections cut from a 1926 collection of 
Brandza 's, typical except that the particular sporangium drawn 
is somewhat flattened rather than oval. 

Physarum nucleatitm Rex. Fig. 7. 

Pliysarurn n:ucleatii1n is so named from the presence of a central 
mass of lime. Typically the fructification consists of a slender, 
solid stalk, a little more than half the total height, and a sub-
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globose sporangiu1n, bearing some lime on the outside. In the 
center is the large mass of lime from which the close capillitial 
11et of fine threads and scattered lime knots radiates. 

Only 011e author, List er, illustrates this species. Her figures are 
beautifully drawn and the detailed drawing of the " nucleus" and 
capillitium shows clearly enough their relation to each other. 

Physar11,'n-1, dider1noides (Ach.) Rost. Fig. 14. 

The sporangia of this Physarum are ovoid and shortly stalked. 
Their '\valls are composed of three layers: the outermost a heavy 
calcareous shell, 1nost of which is destroyed in sectioning; a middle, 
delicate membrane to which the calcareous layer is attached; and 
a heavy membrane on the inside, that at times is closely combined 
with the middle membrane or may be widely separated. Short, 
delicate, membranous stalks support the sporangia, which may be 
more or less ·united in groups. In the center of each sporangium 
there is a large mass of lime bounded by a membrane of variable 
thickness. It is supported by very fine threads with numerous 
rounded lime nodes which radiate throughout the sporangium. 

Rostafinski has a splendid drawing of the species in section, 
though his material apparently lacked the central lime mass. The 
rharacter of the wall appears two-fold in contrast with the three 
layers described here. l\iiacbride states that if the calcareous cap 
is present, the central lime mass is lacking. Both were clearly 
present in the material t1sed. 

Physarurn conipressum Alb. and Schw. Fig. 13. 

Fan-shaped sporangia, the result of lateral compression, are 
characteristic of the stipitate forms of P. conipressum. Sections 
were cut parallel to the flattened surface and also at right angles 
to it. As no fundamental differences were apparent only the former 
sectio11 is illustrated. The wall is membranous, bearing closely 
adhering lime granules on the exterior. The stout, somewhat fur
rowed stalk is coarsely granular in section, and encrusted on the 
outside with lime. A network of fine short threads and variously 
shaped lime }mots is typical of the capillitium, which is attached 
on all sides. 

In Rostafinski 's monograph there is a clear-cut sectional diagram. 
The character of the stalk is too regular and there is a st1ggestion 
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of a columella, but aside from that it leaves nothing to be desired. 
No other sectional drawings of this species were found. 

Physa;rum fiavico-mum Berk. Figs. lla, llb. 

Nodding, slightly flattened sporangia are borne on tall slender 
stalks free from calcareous deposits. The walls are single mem
branes with inclusions of pellet-shaped bodies in the region of the 
stalks. These stain red with safranin and are irregularly distribut
ed, as are the lenticular granules in P. serpula, but in this species 
they are larger. At times they are present in the upper part of 
th·e stalk. The capillitium is a simple net of threads with axillary 
expansions and small angular lime knots. 

Figure 88 in Rostafinski illustrates very nicely the general plan 
of this species, though the sporangium is not complete. There is 
nothing in it to indicate the presence or nature of the curious 
granules mentioned above. 

Physaru,m gyrosu1n Rost. Fig. 18. 

According to Macbride 's classification, this is one of the Physa
rums in the Tilmadoche group. The sporangia are massed, laby
rinthine and fused, forming almost an aethalioid mass on a com
mon hypothallus. Their walls are simple and non-calcareous. With
in, the capillitium, consisting of extremely fine threads with large 
fusiform lime nodes, is oriented transversely to the walls. 

No illustrations besides Lister's very excellent series were found. 
This, however, does not include a sectional view. 

P hys(J;rum polycephalu1n Schw. Fig. 16. 

The sporangia of Physarum polycephalum are gyrose and dicho
tomously lobed. There is a fine capillitium with calcareous nodes 
here and there through the sporangial head. The stalk is mem
branous with an internal granular deposit, non-calcareous. There 
is no membrane separating it from the sporangium. The wall is 
membranous and in this case with little calcium, owing probably 
to the fact that the sporangia used were matured in a moist chamber. 

A life history of this species has been worked out hy Howard ( 5). 
It is interesting to note from his work that· there is no membrane 
between sporangium and stalk at any stage, and that the fructi
fication is not compound in that all the lobes arc continuous with 
the central portion, even though by very small openings. 
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Craterizon lcllcocc1>hal1on (Pers.) Ditm. Fig. 2G. 

The small, obo"\"oid, stalked sporangia of Crateri1on lencocephalun-i 
open by irregular circtunscission. The outer layer of the dot1ble 
'"all is slightly thinner in the upper portion, and membranous with 
a fe,v lime granules in vesicular pouches. Some lime is free on 
the surface. The i11ner "·all is a thin membra11e. At the base the 
,,·alls are thicker, almost cartilaginous. The cartilaginotls stalk, 
from a small hypothallus, is confluent with the outer "vall. In the 
center of the sporangium ther<.' is a pseudo-columella of aggregated 
lime granules, unevenly distributed and bounded by a fine mem
brane. It is supportrd by the capillitium of fine branching threads 
interspersed "vith moderate sized lime grant1les. 

1'fassce illustrates a median vertical section of this, but it is not 
arcurate. No lime occurs in the stalk as there indicated; the threads 
arc too heav)·; and the columella is unlike any seen in the present 
stu<lv. Excellent habit sketches arc included in both Rostafin.ski 

• 

and Lister. 
Crafcri1011 lcucoccpl,al1on Yar. scyphoidcs Lister was studied but 

there is so little difference bct\vee11 the typiral species and this 
variety that the varietv ,vas not illustrated. 

• • 

c~ateri1011 11iin1,tHn1 (Leers) Fries. Figs. 22, 23, 24. 

Rporangia from t hrce different collections were sectioned. The 
first, a Brandza collection (No. 41 , August 1927 ), is characterized 
br goblet-shaped, stalked sporangia ( fig. 23). Dehiscence is by a 
regular lid, not inserted but dome-shaped. The lid itself is thinner 
than the sporangium ,vall. There arc orcasional lime deposits on 
the inner side of the peridium. The stalk is thick and confluent 
with the \\1all. No pseudo-coltunella is present, but the lime knots 
of the capillitium arc very large and irregular. 

An Oregon collection made by ~I. E. Peck has short , broad 
sporangia that are almost fan-shaped in section ( fig. 22). The 
wall is double-the inner, a calcareous layer; the outer, mem
branous merging into cartilaginous at the junction ,vith the stalk. 
There are the same layers in the lid, but it is thinner a11d bears 
c>rystal1ine lime nodules on the outside and in the wall itself. The 
lime knots are smaller than in the preceding specimen, but there 

is no pseudo-columella . 
.Another collect ion reveals the typical C. ,,ninnl un1, form with 

inserted lid (fig. 24). There is a much thinner calcareous inner 
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layer than in the sporangia of Peck's collection, though it is un
doubtedly pres~nt on the inner side of the membranous layer. The 
outer wall of the sporangium and the wall of the stalk are distinct 
at the base of the sporangium, but merge farther up. The stalk 
is cartilaginous. A true lid, more or less calcareous, is present. 
It is depressed \\ith a prominently projecting rim. The capillitium 
consists of small lime lmots and fine threads. In the center the 
lime unites to form a pseudo-columella. 

Rostafinski 's illustration of this species is beautifully dra,"n, but 
highly diagrammatic. The internal character is correct, but the 
wall is too schematic to be of scientific value. According to his 
diagram, there are three layers in the wall-the outer seemingly 
cartilaginous; a more or less calcareous middle layer; and an inner
most membrane to which the capillitium is attached. Such a ,vall 
was not found in any of the material studied. All three \"ariations 
described are illustrated. 

Physarella obwnga (Berk. and Curt.) Morgan. Fig. 21. 

This slime mold has cylindrical stipitate sporangia that are hol
low from apex to base. The wall is membranous and single. On 
the interior it forms the spurious columella which is continuous 
with the hollow stalk. The inner and outer walls fuse at the base 
of the sporangium to form the wall of the stalk. Filiform capilli
tium, l'arely forking, extends from the inner to the outer wall. 
Trabeculae, stout calcareous bands, have broad attachments on the 
outer v.rall. A few continue directly across to the interior wall, 
but the majority taper to a fine point and are connected with the 
inner wall by short threads. The trabeculae are persistent on the 
outer wall when the sporangium opens. 

Rostafinski, Appendix, figure 243, has illustrated a median ver
tical section in an entirely satisfactory way. Other authors con
tribute necessary details and habit views . 

Oie1ikowskw reficulata (Alb. and Schw.) Rost. Fig. 26. 

Plasmodiocarpous in habit, this species is attached to its sub
stratum by a narrow base. The single ,vall is membranous and 
free from lime except at the points of attachment of the calcareous 
plates which are at right angles to the axis of the fructification. 
The capillitinm is a loose network of fine threads with numerous 
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free, pointed, and curved ends. These threads are connected at 
times with the calcareous plates. 

No diagram of internal morphology was found. Figure 26 rep
resents a plasmodiocarp sectioned at right angles to the plates. 

Leocarpus fragilis (Dickson) Rost. Fig. 20. 

Sporangia from two different collections were sectioned, but only 
one illustrated as there were no differences other than size and 
shape. The sporangia are large, obovoid and stipitate. There are 
three layers in the wall. The outer layer is thick, cartilaginous, 
and brittle, so that in sectioning it may split in a shingle-like 
fashion. It is continuous with the stalk. Innermost is a mem
brane to which the capillitium is attached. Between this membrane 
and the cartilaginous layer, there is a heavy amorphous calcareous 
deposit. The stalk is very slender, fi.liform, and weak, rising from 
a hypothallus common to several sporangia. The capillitial element 
is double-one system of very fine threads with the majority of 
its nodes limeless and another of large calcareous tubes. Both 
occur in all parts of the sporangium and are occasionally connected, 
though more often quite distinct. 

There is a good drawing of the wall with capillitium attached 
in Rostafinski, figure 93. 

Mucilago spongiosa (Leyss.) Morgan. Figs. 27a, 27b. 

The fructification of this species is aethalioid, composed of laby
rinthine tubes with membranous walls, the whole interspersed with 
calcareous deposits. A broad cortex of calcium crystals surrounds 
the outside. These are for the most part densely clustered along 
fine membranes which originate from the apical ends of the spo
rangium-like veins and form a loose reticular cortex. A similar 
arrangement, though not so extensively developed, is found at the 
bottom. Internally, the calcium crystals are especially aggregated 
along the walls. A spongy hypothallus connects the entire fruc
tifica tion with the substratum. 

Figures 27a and 27b are drawn from vertical sections. 

Di&ymium squamulosum (Alb. and Schw.) Fries. Fig. 30. 

The stalked sporangia of this species when sectioned make par
ticularly fine slides. They are hemispherical, deeply umbilicate 
beneath, and on the exterior are covered with crystals, most of 
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which are stellate, though a few are flattened. The wall is a single 
membrane of varying thickness. The deeply furrowed and chan
nelled stalk is heavily coated with lime nodules both inside and 
outside. At the base it is confluent with the hypothallus. A vesic
ular expansion at the top of the stalk, filled parietally with lime 
granules, fol'ms the columella. Slender, flexuose threads, the capil
litium, radiate from wall to wall. The character of the stalk varies, 
for in some specimens it is not so deeply furrowed nor so heavily 
lime crusted. 

1\tiassee has a small illustration which docs not adequately suggest 
internal structure. In Rostafinski there is a well dra,vn series, yet 
it is inaccurate for the character of the stalk and columella. 

Didyniium 1ninus niorgan. Fig. 33. 

The sporangia of D. 1nint1,S are hemispherical and umbilicate like 
those of D. squ,a,mulosii1n, but their stalks are four-filths the entire 
height, solid and cartilaginous. The columella is a vesicular ex
pansion :filled with lime granules and a few :fine membranous 
threads. The capillitium of sparingly branched, flexuose threads, 
reaches from the colume11a to the inner ,vall. Some threads that 
are decidedly larger than the others branch to form small ones. 

Rostafinski 's unexcelled illustration of D. f arinaceum ( synonym
ous ,vith D. melanosper1nuni) sho,vs a very similar structure. 

Diderrna spumarioides Fries. Fig. 29. 

Sessile, hemispherical sporangia, umbilicate beneath, characterize 
the fructification. The wall is double, composed of an outer cal
careous crust and fine inner membrane. A membranous, convex 
colum.ella with its numerous membranes giving it a cellular ap
pearance is continuous ,vith the stalk, which is constitutionally the 
same. There may be occasional deposits of lime granules in both. 
The slender branching threads of the capillitium radiate from 
columella to ,vall. There may be a calcareous layer on the upper 
surface of the hypothallus, which is continuous among many spoJ 

. rang1a. 
Rostafinski depicts a series of sporangia of this species with their 

hypothallus and columellae heavily encrusted with lime. Such a 
decidedly calcareous condition ,vas not found in any of the material 
used, though it may occur, of course. 
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DidernU1 radiat-u,,n (L.) Morgan. Figs. 31a, 31b. 

From a Colorado collection, sections were cut of sporangia rang
ing from stalked to almost sessile forms. A true double wall was 
not fotmd, the typical case apparently consisting of outer and inner 
membranes enclosing a· homogeneous, amorphous, calcareous mass. 
As these are so closely combined and almost indistinguishable at 
times, it seems doubtful to interpret this as a three-fold wall. The 
stalk, when present, is stout, membranotlS, becoming cartilaginous 
near the base. There are occasional calcium deposits in it. Colu
mella and stalk are continuous, the former a convex expansion of 
the stalk. The capillitium is sparingly branched, flexuose, and 
attached to the inner membrane and wall. 

Some specimens seem to lack the outermost membrane, in which 
case the wall could perhaps be called double. 

There are illustrations of this species in section in Rostafinski, 
but they are morphologically inaccurate. 

Lepidoderma tigrin'u,m (Schrad.) Rost. Fig. 28. 

This handsome slime mold has large hemispherical sporangia, 
deeply umbilicate, on stout furrowed stalks, two-thirds the total 
height. The ,vall is single, cartilaginous and covered wit11 large 
granules or scales of calcium. A few of these scales are covered 
by membranes, but the majority are free. In section, the stalk is 
reticulate and vesict1lar, with crystals of calcium in the lacunae. 
The columella, as in other Didymiaceae, is an expansion of the 
stalk. Its furrows are much smaller and the lime nodules more 
numerous than in the stalk. Typical capillitium radiates abundant
ly from wall to wall. On close examination the calcium scales are 
seen to be closely appressed, not firmly embedded. In early stages 
it is possible that they are covered by very fine membranes. 

Figure 159, Rostafinski, is the best median sectional view in the 
literature, though it is not correct for the structure of the columella. 

Figure 28 was drawn from a Washington specimen collected 
by Macbride. 

Colloderrna oculaturn (Lipp.) G. Lister. Fig. 32. 

Unlike any other slime mold, the sporangia of Colloderrna ocu
latu,m are encased in a heavy gelatinous sheath which forms the 
outer wall of the fructification. In places it has heavy granular 
deposits. Within this sheath, the usually sessile spore mass is en-
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closed by a single membrane which is very delicate. The sporangia 
are ellipsoidal 9r subglobose ,vith flattened bases from which the 
capillitium arises. This consists of branching, anastomosing, 
straight threads, slenderer near the surface. 

Lister supplies the only illustrations of the species. 
Figure 32 shows a median vertical section. 

Stemonitis fusca Roth. Fig. ·40, 

Characteristically the sporangia of this species are cylindrical, 
obtuse at both ends, slender , and stalked. The stalk, slender and 
about one-fourth the total height, comes from a small hypothallus. 
At the extremity of the columella-a continuation of the stalk 
,vithin the sporangium-several primary branches of the capillitium 
are given off. The network of capillitium extends from the colu
mella to the surface by primary branches which anastomose and 
gradually become finer to form a peripheral net v,rith angled meshes. 

Criticisms of the illustrations of this species in Massee, Lister, 
and Macbride, would be much the same as those mentioned in 
connection with the following species. 

Stemonitis axife1·a (Bull.) Macbride. Fig. 41. 

Sporangia of this species are exceedingly long and slender with 
slightly acuminate apices. The slender stalk, which rises from a 
hypothallus, is about one-third the entire height and is continued 
within the sporangium as a columella. In the sporangium, the 
columella extends nearly to the apex. Larger primary horizontal 
branches connect with a fine angular peripheral net. There are 
many free ends on the surface by which the wall, early evanescent, 
is supposedly supported. 

Lister does not recognize this species as S. axifera but as S. fer
ruginea Ehrenb. Massee also refers to it under that specific name. 
This however, is merely a matter of synonymy. Massee includes 
among his illustrations a bit of the net from the columella to the 
surface, but the primary branches seem too heavy in proportion 
to the peripheral net and the transition between the two too abrupt. 
Lister's .figure showing the same structure is ~onfusing as it repre-

, sents the entire body. A diagram of a median longitudinal section 
is of greater value in orientation. One would scarcely be able to 
separate S. axifera and S. f 'u,soa, on the basis of the illustrations 
of the capillitial net in Macbride. 
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Conwtricha nigra (Pers. ) Schroet. Fig. 36. 

The globose, somewhat flattened sporangia of the collection used 
stand on solid tapering slender stalks about three times the spor
angium height. At times there is a continuous hypothallus among 
the sporangia. The stalk is continued within the sporangium about 
three-fourths of its height. I t gradually tapers and divides almost 
directly into the finer surface net,vork through a few i11termediate 
heavy branches. Heavy primary threads proceed horizontally from 
the columella, branching and anastomosing to farm the finer sur
face net,vork. The net is dense only at the surface. There arc a 
few free ends resembling short barbs on the outside. 

DeBary (2) has a good illustration of the species, although a 
view of a section would be less confusing than a11 illustration of 
an entire sporangium such as he has drawn. 

Cornatricha suksdorfii Ellis and Everh. Fig. 39. 

In this form the sporangia are large, cylindrical, and obtuse at 
both ends. A short, rather stout stipe rises from a small hypo
thallus. For a short distance the stipe is latticed in a manner 
similar to that of some Lamprodermas. The columella extends 
nearly to the apex of the sporangium, ,vhere it expands into a 
membranous ,veb-shaped structure from ,vhich heavy capillitial 
threads originate, or simply divides into several main threads as 
in C. nigra. The capillitium is a very dense network attached 
along the length of the columella. The primary branches are 
heavy, but soon anastomose and branch throughout the sporangium. 
The entire net is closer than that of C. nigra, in which the main 
branches are quite conspicuous. At the outside there are many 
free ends, pointed, long and slender. 

In distinguishing between Conwtricha suksdorfii and Comatricha 
nigra, the gross characters such as the size, shape of the sporangium, 
and length of the stalk, are the most outstanding. Of the detailed 
characters the numerous free ends of the network of C. suksdorfii 
and their size and shape are significant, as is also the dense, closely 
branched net. It does not seem probable that a distinction could 
be made on the basis of the columellae for there seem to be no con
stant differences for that character. 

Of the illustrations of C. nigra in extant ,vorks, Lister's are 
good for growth habits; Rostafinski 's series is suggestive of spor
angial variation; 1\1:acbride has a good picture of the structural 
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character in its entirety. For C. suksdorfii, also, l\ifacbride offers 
the best figures. , 

Diachaea cerif era G. Lister. Fig. 38. 

This interesting slime mold is stipitate, with subglobose sporangia 
which often have large waxy collars at their base. These collars, 
which resemble a huge cushion in section, are _of a rough hetero
geneous nature with a smooth outer layer. The entire structure 
takes a heavy stain with crystal violet. The single, delicate spor
angium wall merges at the base into the collar. With the collar 
the stalk is over one-half the total height. It originates as a slender 
stalk and gradually expands to meet the collar with which it is 
confluent. Rigid, straight threads, comprising the capillitium, ex
tend from the base to the walls in a fan-like manner. There is 
some branching. At the points of attachment to the wall, both 
above and belo,v, the threads often become abruptly finer. 

Lister gives the only description and illustration of the species. 
As usual, she includes splendid habit vie\VS and detailed drawings 
of capillitium and spores, but nothing to indicate its general con
struction. 

Diachaea leucopodia (Bull.) Rost. Fig. 35. 

The ovoid, obtuse sporangia are bounded by single, very thin, 
l_llembranous walls. They are borne on stalks, one-third the total 
height of the fructification, which are lime filled and bounded by 
a thin membrane. The columella is a continuation of the stalk, 
also lime filled, extending well into the sporangium. Fine threads 
comprise the capillitium that radiates from the columella to the 
peridium. The nodes are limeless. At the points of attachment 
to the columella and peridium the threads are finer, especially at 
the peridium. 

This genus is clearly differentiated from the two preceding genera 
by the characteristic limy stalk and the persistent peridium. It 
is allied to them by the capillitium, \vhich sometimes forms a net 
to support the wall. Lister classifies the genus with the Physa
raceae bet,veen the Physarums and Didymiwp.s and suggests that 
it may be a connecting link between the Calcarineae and Stemo
nitaceae. 

l\Iassee illustrates and describes D. leucopodia., but gives no 
figures aside from habit and spores. He places the genus among 

• 
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the Didymieae. l\Iacbride has no illustrations of tl1is species. 
Lister's figures give an adeqt1ate representation of its separate 
characters. Two partly opened sporangia in figure a, plate 99, 
show general internal construction. Rostafinski 's figure 178 is the 
11earest approach to th~ diagran1matic Tepresentation of the in
t ernal strt1ctt1re. But, as in Lister's drawing, the result would 
be more satisfactory if only a section of the spora11gium were 

shown. 

Enerthe1ien1a papiUaturn (P ers.) Rost. Fig. 37. 

One of the determining characters of this genus is the delicate 
membranous pcridium which persists for only a short distance 
around the apical concave disc. The stalks of the globular sporangia 
are about equal to the sporangium height. In section the stalk is 
latticed from the hypothallus to the origin of the columella. The 
solid columella is merely an extension of the stalk \vithin the 
sporangi11ID. It tapers gradually to the apex, then expands again 
to form the disc from which all the capillitium originates. Its long 
flexuose threads extend downward with some branching; they are 
free in mature specimens. 

Rostafinski does not include this species among those illustrated 
in his 1nonograph, but l\,fassec, 1viacbride, and Lister all have satis
factory pictures of it. 

Enerthenenw nielanospermtlt?n l\Iacbride and Martin. Fig. 34. 

This species is strikingly larger than E. papillatum, although it 
resembles it in many ,vays. As in the smaller species the sporangia 
are globular, have a thin membranous wall, persisting only apically, 
and are stalked. However, at the point of origin of the sporangium 
wall the stalk is expanded in a large node. Stalk, node, and colu
mella are all continuous. The very large apical disc bears the 
capillitium. 

There are no important differences between this and E. papill(J,,-
turn as showi1 in section, except size and the presence of the large 
node at the junction of stalk and wall. 

Lamproder1na arcyrionema Rost. Fig. 48. 

The globose spora11gia of this form have a delicate persistent 
membrane. The stalk, about equal i11 height to the sporangium, 
is latticed internally. Within the sporangium, the columella ex-
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tends practically half way. At its apex it divides into several 
primary branch~s from \Vhich smaller capillitial threads lead off. 
These threads are freely branched and anastomose to form a round
meshed net, with some free ends. There seem to be no attachments 
to the peridium. It is interesting to note that the stalk is latticed 
-a condition not readily seen in gross examinations. 

Larnproderma viol.aceuni (Fries) Rost. Fig. 49. 

This species has many characters in common with the preceding 
one. Though the stalk is longer than in L. arcyri01ierna, it is struc
turally the same. At the junction of the sporangium and stalk, 
on each side of the columella and between it and the wall, there 
is a comparatively large, membranous area. This may be peculiar 
to the collection studied, though the sporangia appear otherwise 
normal. The capillitium arises from the apical region of the colu
mella and for some distance along it. The net is made up of straight 
smooth threads, anastomosing and branching, and forming a close 
surface net. Its ends are mostly free and quite fine at the tips. 

There are few figures of these two species. In Rostafinski, there 
is a small diagram of L. violaceuni, figure 64, indicating the extent 
of the columella and the origin of the capillitium from it; he does 
not illustrate L. arcyrionenia.. l\ifassee drew the same species, but 
not to any great advantage. On the other hand, l\'1acbride illustrates 
L. arcyrionema with the ,vall entirely removed; this does not give 
a complete picture of the structure. Both are represented in Lister, 
but the results are rather confusing as the entire sporangia are 
drawn. These Lamprodermas retain their walls well enough to 
justify their illustration and description in such a stage. 

Lice,.a, variabilis Schrad. Fig. 47. 

Typically this is a large, sessile, pulvinate form without a hypo
thallus. Its lack of capillitium is characteristic of the genus as 
a whole. In this species there is a double wall-the outer layer 
thick, rough, and cartilaginous; the inner thin, delicate and mem
branous. Dehiscence is irregular. 

In the literature this species is often described as L. ftexuosa, as 
in Massee and Lister. Lister does not recognize the presence of 
two walls, but prepared sections confirm Macbride's observations 
of a double wall. The rough outer layer is closely appressed to 
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the thin inner membrane. It is more or less deciduous and is, 
therefore, often lacking in places. 

No illustrations representing structure were found. 

Licea 1nininia Fries. Fig. 45. 

A Colorado collection furnished the material for the study of 
this species. Its sessile, hemispherical sporangia are small and 
have no hypothallus. A sin.gle thick, cartilaginous wall opens by 
one or more predetermined lobes. The '' peg-like warts'' as de
scribed by Lister, are clearly visible on the inner sides of the lobes 
in the upper portions of the sporangium, but they do not occur 
on the lateral walls or along the base. They are pendant, like 
stalactites, and in places are abundant. 

Licea biforis 1\-iorgan. Figs. 46a, 46b. 

The fusiform sporangia of L. biforis are extremely small. There 
is a comparatively thick wall which opens by a longitudinal fissure 
at the top. Lister's comparison to a "date-stone" is apt. In sec
tion the lobes of dehiscence are tapered but rather blunt at the 
margins. Within the sporangium, the spores exhibit a regular 
radial arrangement. This shows to best advantage in section, for 
it can hardly be determined by an entire mount. • 

The walls of L. 1nininia and L. biforis are very similar. Lister 
calls the former cartilaginous and the latter membranous. Again 
(6) he described the wall of L. biforis as similar to that of L. 
fiexuosa, though with fewer external deposits. Judging from sec
tions made from a collection of l\liorgan 's, this is incorrect. When 
Lister's definition of cartilaginous is applied to these species as 
seen in section, both are apparently cartilaginous. 

Illustrations of these species in Lister are sufficient for habit and 
detail. The sectional diagrams shown here illustrate more clearly 
the exact manner of dehiscence. 

Lindbl,adia effusa (Ehr.) Rost. Figs. 42, 56. 

A Pennsylvania collection of the species shows individual spor
angia that are short stipitate. There is but a single layer of them, 
mostly free, though at times several are closely compressed. Short, 
rugulose stalks connect the sporangia with the well-developed hypo
thallus. The outer and innermost layers of the hypothallt1s arc 
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thickened. The thin membranous walls of the sporangia arc con
fluent \Vith the stalks. 

In another coilection, from Nebraska, (no. xxvi), the sporangia 
are superimposed in several layers, forming a pulvinate pseudo
aethalium. The whole structure rests upon a membranous hypo
thallus. The sporangia are cylindrical, though often much com
pressed. As in the former collection, the walls are membranous, 
with scattered, very fine plasmodic granules which take a clear red 
stain with safranin. It is possible to distinguish the individual 
walls of the sporangia even when they are closely appressed. 

These two collections arc suggestive of the extremes of variation 
in the genus and species. The sporangial forms resemble Tubifera; 
the plasmodic granules in the walls ally L. eff11,Sa to the Cribrarias, 
though it has no net. 

Nothing can be determined from l\,facbride's picture, plate 12, 
figures 1 and 2. Lister has a good sectional Yiew. l\fassee and 
Rostafinski have no illustrations of the species. 

T'u,bifera ferruginosa (Batsch) Gmelin. Fig. 43. 

This is a pulvinate pseudoaethalium with crowded cylindrical 
sporangia, more or less angled by pressure. Several layers of 
sporangia are superimposed upon each other. The walls of the 
individual sporangia are distinct, though tightly appressed in the 
inside areas. A heavier wall, common to all sporangia, bounds the 
exterior. The whole is borne on a loose, spongy hypothallus. 

l\liacbride's illustrations are of no help, and Lister's are good 
only for habit and general orientation. l\1assee 's also are unsat
isfactory; Rostafinski does not illustrate the species. 

Enteridiuni splendens (.l\{organ) l\llacbride. Fig. 44. 

This pulvinate fructification is seated on a well developed hypo
thallus. It is bounded by a rather heavy wall or cortex, which 
merges basally with the hypothallus. 

Internally, the whole mass is pierced by many membranous ir
regular bands that are expanded at the angles and at their junction 
\vith the cortex. These bands have been regarded as the walls of 
the numerous sporangia v1hich make up the· aethalium. Studies 
of mature forms give no basis for such a conclusion; rather, sections 
of this stage suggest that the whole is a very closely combined 
group of numerous plasmodial veins whose walls form the bands. 
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Both iviacbride and Lister have regarded this form as closely 
related to Reticularia. Wilson and Cadman ( 11) after a thorough 
cytological and morphological study, concluded that Reticularia 
was not au aethalium, as no evidence of sporangial walls appeared. 
They termed it a sporan~ium that had become partially septate. 
This idea seems slightly far-fetched, for if it is a sporangium the 
bands within should develop in a fashion similar to capillitium. 
By their own account these are not the product of secretions but 
the result of protoplasmic degeneration during development and 
after meiosis. 

On the basis of lvlarti11 's terminology, Enteridium is an aethalium 
and not a pseudoaethalium-( the latter term is comparable to the 
aethalium of Wilson and Cadman). If the bands in Enteridium 
are formed of protoplasmic remnants they may be regarded as 
psel1do-ca pilli tium. 

None of the illustrations in extant works give entirely satisfactory 
representations of internal structure. 

Dictydiaethalii1,rn pli"rnbeurn (Schum.) Rost. Figs. 57-62. 

A mature fructification of this species is pulvinate, although 
much flattened, on a membranous hypothallus. It is composed of 
cylindrical sporangia so compressed as commonly to become hex
agonal, but often pentagonal or quadrangular. From the material 
available, young and mature stages of several different collections 
were studied. These gave evidence for the following points: 

For each sporangium there is a membranous wall which is early 
evanescent. These are so closely appressed that they appear as one 
save at the corners. The sporangia may be four, five, six, or rarely 
seven sided. There are as many threads present as there are sides 
to a sporangium. They lie to the inside of the membranous walls 
and in cross-section they appear shield-shaped ,vith the less arcuate 
side joined with the wall. This characteristic shape is seen in both 
young and mature stages, though in the latter the wall has dis
appeared. In longitudinal sections of mature specimens, the threads 
are seen to bear numerous minute spines and projections. 

Apically the threads are clearly confluent with the sporangial 
caps, but below they do not attain the base. Many threads are in 
actual connection at the top, bl1t none was found in similar junc
tio11s at the base. Either they end in a bulbous expansion or they 
join with other threads of the same sporangium, about one-twelfth - -
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of the way or less from the bottom. When the basal membrane 
is removed, soaked in 95% alcohol, cleared, and mounted, no broken 
ends or other indications of thread attachment are evident. 

Serial sections of young material reveal that near the base the 
threads gradually spread apart, become elongate in section, and 
finally fuse. There are no threads present in the very last sections. 
Only at the apex can the threads be said to mark the angles. There 
they come very close together at the corners of the sporangia. In 
the longitudinal sections one sees that the membranes definitely 
extend the entire length of the fructification and are attached to 
the floor. 

The sporangial walls are commonly described as vestigial and 
represented by threads extending from the dome-shaped apex of 
each sporangium to the base. From the foregoing, it is doubtful 
if they are really part of the wall. 

In the reconstruction of the mature pseudoaethalium, such as 
this, several things are outstanding, but especially the regularity 
and symmetry of its structure. The numerous sporangial caps give 
rise to as many vertical threads as there are sides to a sporangium. 
These extend nearly to the bottom, but end by a bulbous expansion 
or by uniting with other threads of the same sporangium. At the 
base there is a membrane ,vith small extensions at right angles to 
it, indicating the points of attachment of the membranous spor
angium walls, early evanescent. The entire structure is filled with 
spores. Below is a large, membranous hypothallus. 

Among extant illustrations, Rostafinski 's stand first, although 
they are highly diagrammatic and not too accurate. His figure 25 
represents the general appearance of a section of an entire pseudo
aethalium, though in reality the domed apices are more closely com
pressed and the bases more flattened than Rosta:finski has shown 
them to be. His figure 30 is an artificial diagram correctly illus
trating the design as seen in cross-section below the apex, but not 
accurate in detail. 

Macbride 's figure showing construction is inaccurate in that the 
threads do not reach the base as there implied. 

Lister includes among her illustrations one of the floor of the 
pseudoaethalium showing the bases of the sporangia, figure 152e, 
and one of the caps with threads attached. The former condition 
is seen easily when a bit of the basal membrane is torn off and 
mounted. The second diagram depicts some of the threads joined 
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at their extremities, a fact which is suggestive of the condition 
mentioned previously. However, one would infer from Miss Lister's 
description that she intended this to represent basal attachment. 

There are a few illustrations in l\tlassee, but they do not con
trib11te to the knowledge of the structure. 

Beyond doubt, the presence of definite walls in the early stages 
makes this a pseudoaethalium. It appears that the threads do 
not continue to the base, in which case the question arises as to 
their function and homology. It is hoped that this very interest
ing form with its t1nusually perfect symmetry will soon be studied 
thoroughly in its entire development. 

Cribraria argillacea Pers. Fig. 53. 

From a Morgan collection of 1895, sections \Vere made of sessile, 
gregarious sporangia on a distinct hypothallus. A single wall was 
found to be continuous over the entire sporangium, heavier at the 
base than in the upper portio11 where there are small thickenings 
on the inner side. These probably represent the net. The wall 
itself is bounded by a membrane on the exterior, but the inner 
surface is free--a layer of rough heavy granular deposits. Aggre
gations of these plasmodic granules form the thickened areas. In 
Lindbladia effusa the plasmodic granules are scattered, but in this 
Cribraria they are distributed throughout in dense clusters. 

1\1:assee, Macbride, and Lister show only entire sporangia, spores, 
and portions of the net. 

Lycogala epidendriirn, (L.) Fries. Figs. 50a, 50b. 

Lycogala epidendrum is one of the commonest and best known 
of the slime molds. The fructifications are large and sessile, de
hiscing irregularly at the apex. They are surrounded by a crust 
or cortex of two layers which retain their identity throughout, 
although closely compressed in the basal portions. Of the two, 
the inner layer is the more homogeneous. In places it is very 
broad and may be separated from the outer one; again it is joined 
by irregular strands and tubes to the outer layer. A very fine, but 
distinct, membrane separates it from the spore region. On the 
surface there are occasional protoplasmic extrusions, usually com
pletely covered by membranes of the outer layer. In young stages, 
before these protoplasmic areas are definitely pushed to the out
side, the nuclei appear perfectly normal. When these areas are 
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completely cut off, degenerating nuclei are often visible. At ma
turity, only ra_,rely are nuclear remnants distinguishable in the 
protoplasmic extrusions. In the upper part of the wall a few 
vesicles or tubes were observed, but these are more frequent in the 
basal region. The mature fructification contains spores and capil
litum. The latter arises from the outer layer of the cortex, pierces 
through the inner one and is continued within. It is tube-like, 
often quite fl.at, freely branched at times, long or short, usually 
much wrinkled, and has round free ends. 

This type of fructification can be considered only an aethalium. 
Since it was not studied developmentally, there is no evidence to 
support the idea of its being a single sporangium. Subsequent 
studies to determine the origin of the capillitium should be under
taken to reveal the true nature of the fructification. 

There are many descriptions and studies of this genus and 
species in the literature. As early as 1859, DeBary (1) wrote of 
it and illustrated his paper with remarkably accurate drawings. 
However, considering the figures in some of the more recent works, 
it is perhaps justifiable to present a diagram of a complete aethalium 
as it appears in section. 

Margarita rnetallioa (Berk. and Br.) Lister. Fig. 63. 

Sections were cut from herbarium material of sessile, subglobose 
sporangia on a small hypothallus common to several fructifications. 
A single thin, membranous wall opens irregularly. The capillitium 
is composed of fine coiled threads infrequently branched and very 
infrequently attached. No actual attachments were distinguished 
in prepared material, but their presence was verified by a fresh 
mount. 

According to Massee, who described the species as Prototrichia 
charnaeleontina but did not illustrate it, the threads are thickened 
at the points of attachment. Such thickenings have not been seen, 
and neither Lister nor Macbride refers to a similar condition. 
Rather, judging from Lister's illustration, plate 196, one would 
infer that the threads are finer at their attachments. No drawings 
representing the internal structure in its entirety were found in 
the literature. 

Listerella paradoxa Jahn. Figs. 55a, 55b. 

This small sessile form grows on Cladonia. It has a single, but 
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extremely heavy, membranous wall, rough with much attached 
refuse matter. Tapering lobes with rather blunt ends allow for 
dehiscence. The capillitium is definitely attached at the base, sides, 
and on the lobes near the opening. Near the junction with the 
wall the capillitium is_ slightly less moniliform than in the spor
ang1um. 

l\1i.ss Lister describes this species as having scanty capillitium 
'' attached below and perhaps above.'' In sections made from ma
terial collected by 0. Jaap, abunda11t capillitium was found with 
definite attachments near the apex, on the sides, and at the base. 
l\liss Lister's :fig11res sho\.v clearly the diagnostic features of habit, 
capillitium, and spores. The dra,ving of a portion of the wall, as 
there presented, indicates the character but not the thickness in 
proportion to the entire sporangium. 

Ophiotheca wrightii Berk. and Curt. Fig. 69. 

The plasmodiocarpous sporangia are sessile, terete, and more or 
less globose in section. Material collected locally was used for 
study. The wall consists of two layers: the outer thick, rough, 
granular, forming a crust; the inner smooth, thin, and subcartila
ginous. There is no lime on the exterior nor is there a hypo
thallus. A loose net,vork of long, sparingly branched threads with 
numerous large spines, constitutes the capillitium. 111 section no 
definite attachments to the wall remained, but they are easily seen 
\.vhen a bit of the ,~all is mounted separately. 

Lister credits this species with two walls; if Macbride intended 
to recognize this condition, he did not make it clear. Considering 
other forms in which two walls are aclmowledged, it seems justifiable 
to admit the presence of two walls in this species. No structural 
diagrams were found in l\tlassee, Lister, or l\1acbride, but several 
excellent drawings of habit and separate details are available in 
these works. 

Ophiotheca vermicularis (Schw.) Macbride. Fig. 64. 

In the form of growth, this species resembles 0. wrightii--both 
are plasmodiocarpous, sessile, and subglobose in cross-section. A 
heavy granular mass bearing many beat1tiful, angled calcium crys
tals on the exterior and a fine membranous inner layer constitute 
the double wall. The inner membrane is papillose on the inner
most surface in young sporangia, but in older sporangia this is 
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not so distinct. Only by mounting a portion of the wall separately 
could the capillitial attachments be distinguished. In all sections 
the capillitium was very scanty. 

l\,Iacbride writes of a single wall; Massee implies the same struc
ture; but Lister describes two walls. l\fedian sections confirm the 
latter view. 

Lister does not separate the genus Ophiotheca from the genus 
Perichaena. One of his criteria of the latter genus is the presence 
of double walls. :i'viacbride separates them on gross characters and 
especially by the manner of dehiscence. For this study Macbride 's 
classification has been accepted. Whether one admits one genus 
or t,vo, the walls of both these species of Ophiotheca are double. 

Perichaena depressa Libert. Fig. 51. 

Many flattened, sessile sporangia, closely crowded and angled 
as a result of pressure, characteristically grow together. Dehiscence 
is by a definite lid. The wall is double. The outer layer is thick 
and granular without a bounding membrane on the exterior. In 
the upper portion it forms the lid; on the lower side, in connection 
vvith the substratum, it serves as the hypothallus. Closely connected 
,vith this outer wall, is a thin membranous layer, continuous around 
the entire spore mass. After the lid is lifted laterally, this mem
brane remains in place over the spores. The capillitium is a branch
ing system of slightly irregular threads that approximates a net. 
Its attachments are mainly in the upper part of the sporangium. 

Rostafinski has no illustrations of this; Massee has shown only 
habit a11d spores. A doubtful growth habit is all that Macbride 
contributes. Lister's habit and details, which are good in them
selves, do not adequately illustrate structure, such as the nature 
of the lid and its relation to the rest of the sporangium. 

Arcyria globosa Schw. Fig. 66. 

Characteristic stipitate, globose sporangia grow usually on 
Casta,nea burs. Its single membranous, slightly rugose wall, evanes
cent above, persistent below, is confluent with the wall of the stalk. 
No internal membrane separates the sporangium proper from the 
stalk. The latter is filled with a dense mass of spore-like cells 
which merge into the spore content. Massee refers to these as 
"large, irregular, angled cells," but in the material studied they 
are similar to the spores themselves in shape, although much larger. 
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Short arms parallel to the sporangium ,vall may be the bases 
of the capilhtial attaehm<>nts, but as often th(' atta<·hn1ents arc 
typical-i.e. at right angl<·s to the "'all. A\ttac>hn1cnts are mostly 
in the basal part of the sporangium. 

)Iassce antl nla<.'.b1·ide plaC'e this spc<.'.ies in the g<'nns Lachnobolus 
chiefly on th(' ba~ii-. of c·apillitial attarhment by arms, but J;ister 
and BaskerYill1.· ( -1 ) agree in retaining it among the Arcyrias. Cer
tainly its int<'rnal tharaeters. such as the presence of spore-like 
cells 111 the stalk and charact<.•r of the "·all, seem to ally it ,,·ith the 

latter group. 

Arcy,-ia den udnta (L. ) "\Yettstein. Fig. 54. 

Stipitate sporangia rise from a sma11 hypothallu.s. The sporan~ia 
are sub-cylindrital, slightl:v oYate. ..:\.boYe the c•al~·c·nlns the ,vall 
is eYancscent. The calytulus itself is sn1ooth and eontinuous '"ith 
the ,vall of the stalk. The stalk, three-eighths the entirP height, 
is filled from the base to the sporangit1m proper ,vith spore-like 
cells. These spore-like cells arc larger than the true sporrs and 
contai11 an inconstant number of nuclei- from one to five. The 
capillitium, forming a spiral net'1.·ork, is atta<•hc<l to the ealyrult1s 
and to the inside of the stalk. IIorizontal capi.llitial strands octur 
"\\'ell do\\'11 in the stalk. In the stalk and near thr calyculus, the 
capillitium is comparati\•ely smooth. In the expanded portion of 
the sporangium it is marked ,Yith cogs, ridges, or spines. 

The majority of dra,vings of this form consist of habit sketches 
and details of capillitium and spores. f;istcr's figure a, plate 174-, 
is the nearest approach to a structural interpretation. 

Arcyri<1 cinerea (Bull.) Pers. Fig. 52. 

The particular sporangia of this species ,-.hich were studied 
were elongated and stipitate. A thin, rugulose ealyculus is all 
that remains of the sporangium w·all, which is early evanescent. 
Spore-like eells fill the cylindrical stalk from the base to the spor
angium. The capillitium branches freely and is attached to the 
calyculus and the stalk. In these regions it is much smoother tha11 
in the sporangium; the peripheral threads are espceially spinose. 

These three species of Arcyria arP deserving of illustration, for 
there are no figure-, in the literature adequately showing their 
structure. Rostafinski 's diagram of Arcyria cinerca, in median 
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section shows very well the location of the spore-like cells, spores 
and wall, but lacks the capillitial details. 

H emitrichia vesparium (Batsch) Macbride. Fig. 67. 

This slime mold is fasiculate, several clavate sporangia growing 
on a common stalk. The outer wall, the broader of the two, widens 
apically into a sheath-like cap, often delicately membranous. The 
inner wall is a thin membrane enclosing the· spores. The stipe, 
common to several sporangia, is loose and reticulate. In height 
it is a little more than that of the sporangium itself. Below, the 
stalk is continuous with the narrow, flattened hypothallus. With
in the sporangium the capillitium is apparently free. It is twisted, 
spinulose, with acuminate free ends. 

No illustrations depicting these characters in their relations to 
one another were found in reviewing the literature. The purpose 
of figure 67 is to show internal and external structures as they 
appear in a median longitudinal section. 

H emitrichia serpul,a (Scop.) Rost. Fig. 70. 

This is one of the sessile plasmodiocarpous forms of Hemitrichia, 
with a well developed rough hypothallus. In section the sporangia 
range from terete to ellipsoidal. According to Macbride 's observa
tions the wall is single. Lister describes it as double, which asser
tion is confirmed by the slides made for this study. The outer 
layer is rough, granular, and the inner is membranous. They are 
distinct though very closely combined. The capillitium, which is 
made up of sparingly branched, t,visting threads, is attached main
ly in the basal part. 

1\1assee has illustrated only spores and habit; Macbride has no 
illustrations; Lister has good sketches of habit and detailed charac
ters. 

H emitrichia clavata (Pers. ) Rost. Figs. 68a, 68b. 

The sporangia of H. clavata range from nearly sessile, globose 
forms to others that are decidedly stipitate and turbinate. A single 
membranous wall, smooth on the e:11..'ierior and papillose on the in
terior, is continuous with the stipe. In those -forms which are well 
stalked the stalk may be one-third the total height and almost uni
form in width from base to apex. It is filled from the base to the 
sporangium with spore-like cells. No internal membrane separates 
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the sporangial content from that of the stalk, so that their contents 
merge. The capillitium is a dense net with occasional free ends 
and many branches. In those forms with a short stipe the capilli
tium is attached at the base of the stalk; in those with well de
veloped stipes it may reach the base or arise from points near the 
b~e. . 

This species is distinct from H. stipitata, which Lister includes 
in it. On the basis of Baskerville 's descriptions, the two are clearly 
separate species. There is a good drawing of an expanded spor
angium in Rostafinski 's monograph, :figure 207. 

Trichw varw Pers. Fig. 71. 

The short, stipitate or sessile, subglobose sporangia of this slime 
mold are characteristic of the genus. In the stipitate forms the 
stalk is approximately one-half the total height. Structurally, it 
is reticulate and of a heavy granular nature, and continuous with 
the spongy hypothallus which is common to several sporangia. Tlie 
walls of the sporangia are single, membranous, and slightly 
thickened toward the base, and merge into the outer layer of the 
stipe. Within the sporangium there are many free short elaters 
with acute ends. 

No illustrations of internal structure were found. Though very 
simple in its plan of construction, a diagram is included to show 
the exact arrangement of its parts. 

Oligonema nitens (Libert) Rost. Fig. 65. 

Structurally this is a simple form. Single thin membranes bound 
the sessile subglobose sporangia which rest directly on the sub
stratum without a hypothallus. Internally, the sporangia are :filled 
with spores and short elaters which are entirely free. 

Numerous illustrations of habit, spores, and elaters are avail
able, but none representing the complete internal appearance has 
been found. 
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PLATE I 

Fig. 1. Fuligo musooru,m Alb. and Schw. Section of an aethalium. x 7. 

Fig. 2. Badhamia macrocarpa (Ces.) Rost. Section of a sporangium. :x 48. 

Fig. 3. Physarwm lateritwm (Berk. and Rav.) Morgan. Section of a 
sporangium. x 48. 

Fig. 4. Fuligo septica (L. ) Gmelin. a. Section of an aethaliu.m. :x 7. 
b. Detail of lateral wall at the base, showing the heavy cal
careous deposits. x 68. 

Fig. 5. Badhamia utrioularis (Bull.) Berk. Section of a spora.ngium. x 60. 

Fig. 6. Badhamia rubiginosa (Chev.) Rost. Section of a. sporangium. x 60. 

Fig. 7. Physarum 11,ucloo.tum Rex. Section of a. sporangium. x 48. 

Fig. 8. Physarum serpu-la Morgan. a. Section of a. plasmodioca.rp. x 6& 
b. Detail of wall and capillitium. x 512 . 
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PLATE II 

Fig. 9. Physarum mell1•11m (Berk. and Br.) ~Ia~,ce. Section of a spor
angium. x 48. 

l'ig·. 10. Physarum citri1111m &·hum. Section of a sporangium. x 48. 

Fig·. 11. Pliysarum flavicomum Derk. a. Section of a ,porangium. x 48. 
b. Granules from the wall. x 117"0. 

Pig. 12. Physarum glob11lif~rum (Bull.) P ers. Section of a .<1porangium. x 48. 

Fig. 1~. Pltysarum oomprt'-s.,;111n Alb. and Sclnv. SPction of a sporangium 
parallel with the flat surface. x 30. 

Fig. 14. Physarum didernwides (Acb.) Rost. SPction of a sporangium. x 48. 

Fig. 15. Pltysar11m sinu-0s11m (Bull.) "'einm. ex Fr. Se<"tion of a spor-

Fig. 16. 

Fig. 17. 

Fig. 18. 

Fig. 19. 

angium. x 30. 

Physarum polyceplu1.lum Schw. Section of a :-iporangium. x 30. 

Physan11n ci11creum (Batsch) Pers. Section of a ~pora.ngium. x 48. 

Physarum gyrosum ( Rost.) Jahn. Section of a sporaugium. x 30. 

Physarum pt"11etrale Rex. Section of a sporangium. ., 48. 
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PLATE III 

Fig. 20. Leoca1rpu.s fragiU,.s (Dickson) Rost. Section of a sporangium. x 30. 

Fig. 21. Physarella obl(Yll,ga (Berk. and Curt.) Morgan. Section. of a spor
angium. x 48. 

Fig. 22. c,·ateriwrn m11TVU,tum (Leers) Fries. Section of a sporan.gium from 
a P eck collection. x 60. 

Fig. 23. Crateriwm m1m1Utu,m (Leers) Fries. Section of a spora.ngium from 
a Bra.ndza collection. x 60. 

Fig. 24. Crateritum min1itu,m (Leers) Fries. Section of a typical sporangium. 
X 60. 

Fig. 26. Cratervu,m leucocephalu,m (Pers.) Ditm. Section of a sporan.gium. 
X 60 . 
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PLATE IV 

.Fig. 26. Cienko-wskia reticu,lata (Alb. and Schw.) Rost. Section of a plas
modiocarp. x 48. 

Fig. 27. M'U,cilago spongiosa (Leyss.) Morgan. a. Section of an aethalium. 
x 2. b. Detail of section. x 15. 

Fig. 28. Lel!i,doderma tigri1'1,wm (Schrad.) Rost. Section of a sporangium. 
X 30. 

Fig. 29. Diderma spwmarioi.des Fries. Section of a sporangium. x 30. 

Fig. 30. Didymw1171, squam1Uloswm ( Alb. and Schw.) Fries. Section of a 
spora.ngium. x 30. 

Fig. 31. Diderma radiat1l-1n (L.) Morgan. a and b. Sections of sporangia. 
showing variation in form. x 30. 

Fig. 32. Colloderma oou.Zat-wm (Lipp.) G Lister. Section of a sporangiu.m. 
X 48. 

Fig. 33. Didymium m~ Morgan. Section of a sporangium. x 48. 
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PLATE V 

Fig. 34. Enerthenema melaMspermwm Moobride and Martin. Section of a 
sporangium. x 30. 

Fig. 35. Diaohaea le,u,copodia (Bull.) Rost. Section of a sporangium. x 48. 

Fig. 36. Comatricha nigra (Pers.) Schroet. Section of a sporangium. x 68. 

Fig. 37. Enerthenema papillatwm (Pers.) Rost. Section of a sporangium. 
X 48. 

Fig. 38. .Di,achaea cerifera G. Lister. Section of a spora.ngium. x 48. 

Fig. 39. Comatricha suksoorfi4 Ellis and Everh. Section of a sporangium. 
X 25. 

Fig. 40. Stemonitis fu.,sca Roth. Section of a sporangium.. x 18. 

Fig. 41. Stemmtitis aa;i,fera (Bull.) Macbride. Section of a sporangium.. 
X 15. 
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PLATE VI 

Fig. 42. Lvndbladia eff u.sa (Ehr.) Rost. Section of a pseudoaetbalium. x 15. 

Fig. 43. Tubifera ferru,girnosa (Batsch) Gmelin. Section of a pseudo
aethalium. x 7. 

Fig. 44. Enteridi'l.t11i splendens (Morgan) Macbride. Section of an aethalium. 
:x 7. 

Fig. 45. Licea minima Fries. Section of a sporangium. x 48. 

Fig. 46. Licea bifo1·is Morgan. a. Sections of sporangia. x 48. b. Seetion 
of sporangium, with diagram of spore arrangement. x 235. 

Fig. 47. Licea variabilis Schrad. Section of a sporangium. x 48. 

Fig. 48. Lamprode1•ma aroyrionema Rost. Section of a sporangium. x 48. 

Fig. 49. Lamproderma 1Jiolacewm (Fries) Rost. Section of a sporangiu.m. 
X 48. 
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PLATE VII 

Fig. 50. Lycogala epiden<lrwni (L.) Fries. a. Section of an aethalium. x 25. 
b. Detail of walls showing origin of capillitium. x 235. 

Fig. 51. Perichaena depressa Libert. Section of a sporangium. x 48. 

Fig. 52. Ll.rcyria oinerea (Bull.) Pers. Section of a sporangium. x 18. 

Fig. 53. Cribraria argillacea Pers. Section of a sporangium. x 48. 

Fig. 54. .Aroyria denru<lata (L.) Wettstein. Section of a sporangium. x 48. 

Fig. 55. Listerella paradow Jahn. a. Section of sporangium. x 102. b. De-
tail of wall showing the margin of a lobe and point of attach
ment of two capillitial threads. x 525. 

Fig. 56. Lindbladia eff11.sa (Ehr.) Rost. Section of a fructification with 
distin~t sporangia. x 15 . 
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PLATE VITI 

Fig. 57. Diaty<Uaethaliwm plwmbewm (Schum.) Rost. Corner of an imma
ture sporangium showing uncleaved protoplasm and threads. 
X 885. 

Fig. 58. Diaty&iaethawwm plumbewni (Schum.) Rost. Mature pseudoa.ethalium 
in section, diagrammatic. x 15. 

Fig. 59. Diotydiaethaliwm plwmbtMVm (Schum.) Rost. a. Cross section o.f 
threads and wall from immature fructification. x 1550. b. Cross 
section of thr,eads without wall att~hed, from mature form. 
X 1550. 

Fig. 60. Diatydiaethaliwm plwmbeum (Schum.) Rost. Pattern of threads 
as seen in cr-OSS section near the top of a mature fructification . 
X 135, 

Fig. 61. Diatydiaethaliwm pllwmbewm (Schum.) Rost. Cross section of a. 
young sporangium with threads attached to the wall. x 525. 

Fig. 62. Diatydiaethaliwm plwmbeum (Schum.) Rost. Section of mature 
sporangia, enlarged to show threads and caps. x 102. 
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PLATE IX 

Fig. 63. Margarita metallica (Berk. and Br.) Lister. Section of a spor
angium. x 48. 

Fig. 64. Ophi-Otheca 1;ermicularis (Schw.) Massee. Section of a sporangium. 
X 48. 

Fig. 65. Oligonema Mtens (Libert) Rost. Section of a sporangium. x 48. 

Fig. 66. .Aroyria globosa Schw. Section of a sporangium. x 48. 

Fig. 67. Hemitrichia 1;espariwm (Batsch) Macbride. Section of sporangia. 
X 30. 

Fig. 68. H emitrichia cuwata (Pers.) Rost. a. Section of a sporangium, 
elongate type. x 30. b. Section of a sporangium, subglobose 
type. X 15, 

Fig. 69. Ophiotheca wrightii Berk and Curt. Section of a sporangium. x 48. 

Fig. 70. Hemitrichia serpula (Scop.) Rost. Section of a sporangium. x 48. 

Fig. 71. Trichia 1;a1-ia Pers. Section of a sporangium. x 48. 
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