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(C) Immersion type mercoid thermal cutout having a range of approxi-
mately 120-200° . This regulator is wired in series with the supply line.

(A and E) Two candelabra base pilot receptacles containing Neon lamps
behind a suitable bull’s-eye, one pilot across heater elements and one across
line ahead of thermal cutout and switech. This to enable operator to tell when
(A) cabinet is connected to line when (1u) heater is operating. Not shown on
diagram is a receptacle at (1) left side of cabinet 8 from floor to allow connee-
tion by means of a two conductor no. 14 asbestos heater cord.

[Four shelves made of no. 10 wire woven in a one-inch diamond mesh and
welded to a suitable frame are shown by double horizontal dotted lines.

(GG) Three ventilation holes eut through cabinet one at each side near bottom
and one in the top, each hole approximately 3" x 6’ and fitted with reasonably
tight covers.

(D) Thermometer indicating air temperature inside cabinet.

(F) Handles to doors.

l &;)peciﬁcations for the electrical equipment were drawn by Mr. Robert I
tobson.
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NOTES ON THE CLADONIAE OF CONNECTICUT—IIIY
ALEXANDER W. IKVANS

THE present series of notes represents the third supplement to the
writer’s report on the Cladomae of Connecticut,” published in 1930.
This report was based on collections made down to the close of 1928.
The first supplement® brought the record down to 1931, and the second®
to 1933. In this third supplement the record 1s brought down to the
close of 1936. The writer has again enjoyed the kind cooperation of
Dr. Heinrich Sandstede of Bad Zwischenahn, Oldenburg, in the prep-
aration of this paper and would again extend to him his grateful
thanks. Dr. Sandstede has examined the majority of the specimens
listed and has commented on some of the more critical species, varie-
ties, and forms.

The names of most of the collectors mentioned on the following
pages have already appeared in the writer’s earlier papers on Cladoniae.
During the past three vears a number of additional botanists have
sent i material for study, and a few specimens of earher date have
come to hight. The new names, which will be cited in connection with
individual specimens, are as follows: Miss Dorothy Arnold, B. Livings-

I Contribution from the Osborn Botanical Laboratory,

* Trans. Connecticut Acad. 30: 357-510. 1930.

i RHODORA 34: 121-142, 153-164. 1932.
A Ibid. 37: 33—-57. 1935.
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ton, R. Darrow, G. R. Kleeberger, H. R. Muegel, C. E. Olmsted, W.
A. Setchell, and A. G. Snow. The specimens collected by Livingston,
Kleeberger, and Setchell are fifty yvears old or more, but most of the
other specimens listed are of recent date. The collections made by
Mr. H. R. Muegel of the University of Cincinnati have been of
especial interest and have added appreciably to our knowledge of the
local distribution of the Cladoniae in Connecticut. Records cited
with dates only are based on collections made by the writer, and all
records, unless especially noted, are represented by specimens in the
Yale Herbarium.

The long-awaited Lichen Flora! by Professor Bruce IYink, completed
for publication by Joyce Hedrick, appeared in 1935. The treatment
of the genus Cladonia in this important work is somewhat at variance
with the treatment in the writer’s publications. This i1s largely due
to the broader definition of certain species and to the almost complete
disregard of chemical distinetions.  As an example of broad definition
(". fimbriata may be considered. In the Fink Flora this species includes
seven varieties, whereas five of these varieties are regarded as distinet
species in the writer’s report and notes. As examples of the disregard
of chemical distinctions the inclusion of C. clavulifera under C. sub-
cartosa and of C. mitis under C. sylvatica may be selected. The Fink
treatment of the genus 1s, on the whole, in accordance with the views
of Tuckerman; the writer’s treatment on the contraryv i1s more in ac-
cordance with the views of Vainio and Sandstede.

The study of chemical distinctions in the Cladoniae has been
ereatly advanced by Asahina’s recommendation of paraphenylened:-
amine? for the detection of fumarprotocetraric acid. Students of the
Cladoniae had heretofore attempted to demonstrate the presence of
this wide-spread acid by means of 1ts bitter taste, but this method 1s
far from satisfactory because to many persons the bitter taste is
either elusive or wholly imperceptible. Paraphenylenediamine, how-
ever, 1f fumarprotocetraric acid 1s present, gives a definite color re-
action, a yellow quickly deepening to orange-red or brick-red. To eb-
tain this reaction the reagent should be applied to dry material in the
form of a freshly prepared alcoholic solution.? Although most of the
specimens which had been pronounced bitter by Sandstede and by

I The Lichen Flora of the United States i—-x, 1-426, [. 14, pl. 1-47. Ann Arbor
1935.

* Ueber die Reaktion von Flechten-Thallus. Acta Phytochimica 8: 47-64. 1934,

3 For further details see Torrey, Paraphenvlenediamine, a new color test for lichens.
Torreva 35: 110-112. 1935.
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Robbins react positively with the new reagent, whereas those which
had been pronounced mild react negatively, a few exceptions have
been met with. These were particularly evident in plants which had
been referred to C. chlorophaca or C. Grayi on the basis of differences
In taste. IFor this reason the lists of stations under these two species
are completely revised in the present paper, according to the results
obtained with paraphenylenediamine.

Although the new reagent gives an orange-red or brick-red color
with fumarprotocetraric acid, these colors are not absolutely diagnostic
for this particular acid. Similar colors are obtained, for example, with
C. macilenta, C. digitata, and C. delicata, in spite of the fact that
fumarprotocetraric acid has not been demonstrated in any of these
species by chemical analysis. The reaction in these cases is obviously
due to the presence of thamnolic acid, to which Asahina assigns a
vellow color, deepening to orange- or brick-red when treated with
paraphenylenediamine. It will be remembered that thamnolic acid
gives a deep yellow color when acted upon by potassium hydroxide.
In certain Cladoniae paraphenylenediamine gives a vellow color which
does not deepen to orange or reddish. This is the case, for example,
with C. squamosa f. levicorticata, although other forms of this poly-
morphice species, such as f. denticollis, are definitely negative. Ap-
parently various substances might be responsible for this persistent
vellow color. In the following list the reactions of the various species
with paraphenylenediamine are indicated by means of the symbols
P+ and P—. P+ signifies a positive reaction, in which a definite
reddish color is obtained; P— a negative reaction or one in which the
color i1s not reddish.

Iifty-three species of Cladonia were known from Connecticut at
the close of 1933, and two additional species have been detected since
that date. Unfortunately C. impexa, one of the species included in
the writer’s original report (p. 386), can no longer be considered a
member of the Connecticut flora. This species is negative with
paraphenylenediamine, but all the specimens upon which the Con-
necticut records were based are positive and must therefore be trans-
terred to C. sylvatica or C. tenuis. The total number of species for
the State, therefore, is fifty-four. It is hoped that the true C. impeaa
may yet be discovered within our limits. According to our present
knowledge it i1s more northern than our other species of Cladina, al-
though found i1n eastern Massachusetts.
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The sequence of species in the present series of notes 1s the same as
in the writer’s earlier papers on Cladonia and all page-references,
unless otherwise noted, relate to the original report of 1930. The
first series of notes 1s indicated by “ Notes” and the second series by
“Notes II.””  Species or forms reported for the first time from Con-
necticut are distinguished by asterisks.

Subgenus CLADINA

CrAapoNIA RANGIFERINA (L..) Web. (p. 375). P4. Canaan (1936),
Kent (Muegel, 1936), Middletown (Muegel, 1935), Pomfret (Mrs.
Paine, 1934), Somers (1934), Warren (1934), and Woodbridge (1935).

*CLADONIA RANGIFERINA f. INCRASSATA Schaer. Lich. Helv. Spiec.
38. 1823 (as C. rangiferina incrassata). On earth in a field, Goshen
(1934, det. Sandstede).

The podetia in this form are more robust than in the usual forms of
the species, and the surface in the older parts 1s wrinkled and verru-
culose.

CrADONIA RANGIFERINA f. TENUIOR (Del.) Mass. (Notes, p. 122).
Farmington (1934).

*CLADONIA RANGIFERINA f. LEUCITICA Flot. in Sandstede, Abhandl.
Naturw. Ver. Bremen 25: 94. 1922, On earth in a field, Simsbury
(1936, det. Sandst.).

According to Sandstede f. leucitica 1s a shade plant and 1s distin-
guished by its sparse branching and pale color, with only the extreme
tips of the ultimate branchlets showing a brownish pigmentation.

CLADONIA RANGIFERINA f. UMBELLATA Anders (Notes II, p. 35).
Canaan (1936) and Goshen (1934, det. Sandstede).

CLADONIA RANGIFERINA f. PROLIFERA Flot. (p. 377). Goshen (1934).

CrapoNiA syYLvaTicA (L.) Hoffm. (p. 378). P4. Barkhamsted
(MeDonnell, 1933; Evans, 1934), Durham (1932), Farmington (1934),
Goshen (1934, 1935, det. Sandstede), Kent (Muegel & Evans, 1936),
Madison (Muegel, 1935, the earlier record for this town was based on
specimens of . mitis), Milford (1932), New Haven (Livingston,
1873, not earliest record for town), Torrington (1934, det. Sandstede)
and Warren (1934). The specimens dated 1932 or 1933 have been
incorrectly listed as €. mitis (see Notes 11, p. 36).

CrApoNIA SYLVATICA f. sPHAGNOIDES (Floerke) Oliv. (p. 380).
New Haven ([all, 1874, Hall Herbarium, listed on p. 387 as C.
impexa f. laxiuscula).

CLADONIA SYLVATICA f. PYGMAEA Sandst. (p. 381)." Branford (1936),
Middletown (1935), Warren (1934, det. Sandstede), and Woodbridge
(1935).

*CLADONIA SYLVATICA f. SETIGERA Oxner ex Sandstede in Raben-
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horst, Kryptogamen-Flora 9, Abt. 4%: 46. 1931. On ecarth in fields.
Branford (1928), Torrington (1934, det. Sandstede) and Union (1927).
The specimens from Branford and Union have been incorrectly listed
as C. mitis (see Report, p. 381).

The minute hair-like or needle-like appendages which characterize
f. setigera are originally pale in color but may become darkened with
age. They are rather sparingly produced in most cases and occur
along the sides of the podetia as well as at the tips of the ultimate
branchlets. The form is analogous to C. tenws f. setigera.

CrApoNIA wmrITis Sandst. (p. 381). P—. Canterbury (1933, not
new to town), Colchester (1935), Eastford (1934), Griswold (1933,
not new to town), Hartland (1934), Killingworth (Hall, 1874, ante-
dating record in Notes 11, p. 36; Evans, 1932), Ledvard (L. Sudbury,
1927, not previously reported), Lyme 1930, not new to town), Madi-
son (1927, not new to town), Mansfield (1934), North Haven (Britton,
1901, antedating records in Report, p. 381), Oxford (1936), Shelton
(1928, not new to town), Somers (1934), and Voluntown (1933).
The specimens upon which these records are based are all negative
with paraphenylenediamine. Those dated 1933 or earlier have been
incorrectly listed as C. sylvatica (see Report, p. 378; Notes, p. 123; and
Notes 11, p. 36).

CLADONIA MITIS f. PROLIFERA Sandst. (p. 383). Bethany (Muegel,
1935), North Branford (Musch & Fvans, 1927), Shelton (1928, not
new to town), Somers (1934), and Wilton (1931). These specimens
(with the exception of the third) have been incorrectly listed as C.
sylvatica f. prolifera (see Report, p. 381, and Notes, p. 123); they are
all negative, however, with paraphenylenediamine. The true (.
sylvatica f. prolifera has not yet been found in Connecticut.

CrapoNiA TENUIS (Floerke) Harm. (p. 384). P+. Barkhamsted
(1928, incorrectly listed in Report, p. 386, as (. impexa; not new to
town), Bloomfield (1936), Canaan (1936), Colchester (1934), Coven-
try (1934), Farmington (1934), Glastonbury (1934), Groton (1936),
Mansfield (1934), New London (1936), Oxford (1936), Pomfret (Mrs.
Paine, 1934), Sharon (1936), Somers (1934) Torrington (1934),
Warren (1904), Windsor (Britton, 1900, Britton Herbarium, ante-
dating record in Report, p. 384), and Woodbury (1936).

CLADONIA TENUIS f. FLAVICANS (Floerke) Harm. (p. 385). Killing-
worth (Hall, 1874, det. Sandstede, earliest record for Connecticut).
Thi)s specimen has been incorrectly listed as C'. impexa (see Report, p.
386).

CLADONIA TENUIS f. SETIGERA Sandst. (Notes, p. 123). Chester
(Musch & Evans, 1928), Clinton (1935), Colchester (1934), Coventry
(1934), East Haddam (1934), Enfield (1934), Hartland (1934),
Ledyard (Musch & Nichols, 1925), Mansfield (1934), North Canaan
(1928), Old Saybrook (1928), Pomfret (Mrs. Paine, 1934), Salem
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(1935), Southbury (1926), Southington (1935), Warren (1934),
Washington (1922), Westbrook (1935), and Woodbury (1936). The
specimens dated 1928 or earlier have all been incorrectly listed as
(. impexa (see Report, p. 386) or as C. impexa f. laxiuscula (see Report,
p. 387). These specimens, although showing more or less superficial
disintegration, give a positive reaction with paraphenylenediamine
and must therefore be excluded from (. impexa, which is definitely
negative.

Subgenus PYCNOTHELIA

CrapoNiA PAPILLARIA (Ehrh.) Hoffm. f. morarirormis (Hoffm.)
Schaer. (p. 390). P—. Colchester (1934), Farmington (1934), Goshen
(1934), Plainville (1935). Pomfret (1934), Salem (1935), Salisbury
(1935), and Southington (1935, 1936).

CLADONIA PAPILLARIA f. PAPILLOSA Fr. (p. 391). Colchester (1934),
~ Goshen (1934), North Branford (Muegel, 1935), Pomfret (1934),
Salem (1935), and Southington (1935, 1936).

CLADONTIA PAPILLARIA f. EPISTELIS Sandst. (Notes, p. 123). DBran-
ford (1936, determination verified by Sandstede).

Subgenus CENOMYCL
Section COCCIFERAE
Subsection SUBGLAUCESCENTES

CrLADONIA FLOERKEANA (Fr.) Floerke var. INTERMEDIA Hepp
(p. 393). P—. Bethany (1935), Coventry (1934), Guilford (1936),
Southington (1936), and Torrington (1934).

CLADONIA FLOERKEANA var. CARCATA (Ach.) Vainio (p. 394).
Barkhamsted (1934), Bethany (1935), Coventry (1934), Kent (1936),
Salisbury (Darrow, 1935), and Southington (1936).

CLADONIA FLOERKEANA var. CARCATA f. sQquamMosissiMA (Th. Fr.)
Vainio (p. 394). Barkhamsted (1934).

CLADONIA BACILLARIS (Ach.) Nyl. (p. 395). P—. Bloomfield (1936),
Bristol (1934), Colchester (1934), Farmington (1934), Glastonbury
(1934), Goshen (1934), Killingly (1934), Mansfield (1934), Norwich
(1935), Oxford (1936), Pomfret (Mrs. Paine, 1934), Salem (1935),
Southington (1935), Stratford (1934), Southington (1936), Thomaston
(1935), Torrington (1934), Winchester (1935), and Woodbury (1936).

CLADONIA BACILLARIS f. cLAvATA (Ach.) Vainio (p. 397). Beacon
Falls (Muegel, 1936), Farmington (1934), Salem (1935), Sharon (1936),
and Voluntown (1935).

CLADONIA BACILLARIS f. PERITHETA (Wallr.) Arn. (p. 397). Bethany
(1935, det. Sandstede) and Voluntown (1935).

- CLADONIA BACILLARIS f. REAGENS Evans (p. 397). Southington
(1935).

CLADONIA BACILLARIS f. SUBTOMENTOSULA Sandst. (Notes 11, p. 38).
Bethany (1935), Branford (1936), Canaan (Muegel, 1936), and Goshen
(1934). '
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CLADONIA BACILLARIS f. PITYROPODA Nyl. (Notes 11, p. 38). Goshen
(1934).

CLADONIA BACILLARIS f. TENUISTIPITATA Sandst. (Notes 11, p. 39).
Torrington (1934 ).

CLADONIA BACILLARIS f. ABBREVIATA (Vainio) Harm. (Notes, p.
124). Barkhamsted (1934), Eastford (1934), East Haddam (1934),
Kent (1936), and North Canaan (1936). These specimens, with the
exception of the last, were determined by Sandstede.

CLADONIA MACILENTA Hoffm. f. styraceLLa (Ach.) Vainio (p. 399).
P+. Colchester (1935), Goshen (1934), Killingly (1934), and Litch-
field (1936).

CLADONIA MACILENTA f. GRANULOSA Aigret (p. 400). Goshen (1934)
and Winchester (1935).

*CrLADONIA DIGITATA (L.) Hoffm. Deutschl. FL. 2: 124. 1796.
Lichen digitatus L. Sp. Plant. 1152. 1753. P+. On logs, tree-bases,
or soil rich in humus. Canaan (Muegel, 1936).

Although the synonymy given above is correct, so far as the names
are concerned, 1t 1s by no means certain that the plants called Lichen
digitatus by Linnaeus and those called Cladonia digitata by Hoffmann
are the same as those now called C. digitata. Vainio,! in fact, ac-
credits the name simply to Schaerer (Lich. Helv. Spic. 22, 1823),
on the basis of specimens in the Schaerer Herbarium, which agree
with the modern conception of the species. According to the Inter-
national Rules of Botanical Nomenclature, adopted in 1930, the
citation of Schaerer as author is incorrect, since Article 47 distinetly
states: “an alteration of the diagnostic characters or of the circum-
seription of a group does not warrant the eitation of an author other
than the one who first published the name.”

The distribution of C. digitata is circumpolar, and the species has
long been known from Canada and northern New England, as well as
from the Adirondacks and Appalachians. The specimens from
Canaan are scanty, and the few podetia present are very irregularly
developed. The plants are therefore referred simply to the species.
Aside from the illustrations of C. digitata in European works, Torrey’s
excellent figures of North American specimens should be consulted.?

The primary squamules of the present species are larger than in an y
other member of the Cocciferae and are variously lobed or incised.
The upper surface varies from grayish green to olive green and the
lower from whitish to yellowish, deepening to brownish orange toward
the base. In most cases fine soredia are present, especially along the

' Acta Soc. F. et Fl. Fennica 4: 123. 18K7.
:Torreya 34: pl. 1, f. 3. 1934.

= e
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margins. The podetia, in their most characteristic development,
form distinct cups, which broaden out gradually from the base, but
in certain forms the cups are irregular and indistinet and may even be
replaced by more or less pointed structures. The podetial cortex,
which 1s restricted to the lower part, presents a smooth or wrinkled
appearance. Above the base patches of fine soredia appear in the
cortex, and the upper part of the podetia i1s densely covered with
similar soredia, which show a whitish or pale vellowish color, oc-
casionally tinged with greenish. The scarlet apothecia are normally
borne on the margins of the cups, but many of the podetia are sterile.

One of the most striking peculiarities of C. digitata 1s 1ts distinet
reaction with KOH, which gives a vivid yellow color, owing to a
relatively large content of thamnolic acid. In this respect the species
resembles C. macilenta, but in the latter the primary squamules are
much smaller and the podetia never from true cups.

CrLADONIA DIDYMA (Fée) Vainio f. suBuLaTA Sandst. (Notes, p. 127).
P—. Gulford (1936).

Subsection STRAMINEO-FLAVIDAE

Craponia PLEUROTA (Floerke) Schaer. (p. 400). P—. Bethany
(1935), Bloomfield (1936), Glastonbury (1934), Goshen (1934), Hart-
ford (Clark, 1933, det. Sandstede, not previously reported), Lisbon
(Marshall & Evans, 1935), Norwich (1935), Salem (1935), Salisbury
(1935), Somers (1934), Southington (1935), Thomaston (1935),
Warren (1934), Westbrook (1935), and Woodbury (1936).

CLADONIA PLEUROTA f. DECOrRATA Vainio (p. 402). Barkhamsted
(1934), Gulford (1935), and Pomfret (Mrs. Paine, 1934).

CLADONIA CRISTATELLA Tuck. f. BEauvoilsir (Del.) Vaimo (p. 405).
P—. Bnstol (1934), Canaan (Mucgel, 1936), Colchester (1934), Lisbon
(1935), Mansfield (1934), New London (1936), Norwich (1935),
Oxford (1936), Plainville (1935), Pomfret (Mrs. Paine, 1934), Salem
(1935), Somers (1934), Stratford (1934), Warren (1934), Westbrook
(1935), Winchester (1935), and Woodbury (1936).

CLADONIA CRISTATELLA f. vEsTITA Tuck. (p. 407). Bristol (1934),
Colchester (1934), lasbon (1935), Naugatuck (1936), New London
(1936), Norwich (1935), Plainville (1935), Pomfret (Mrs. Paine,
1934), Salem (1935), Somers (1934), Stratford (1934), Warren (1934),
Winchester (1935), and Woodbury (1936).

CLADONIA CRISTATELLA f. sQquaMosissiMA Robbins (p. 408). Beth-
any (Muegel, 1935) and Voluntown (1935).

CLADONIA CRISTATELLA f. PLEUROCARPA Robbins (p. 408). Mans-
field (1934), Oxford (1936), and Stratford (1934 ).

CLADONIA CRISTATELLA f. SCcYPHULIFERA Sandst. (Notes 11, p. 41),

Colchester (1935) and Manshfield (1934).
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CrApONIA CRISTATELLA f. AURANTIACA Robbins (Notes 11, p. 41).
Madison (Muegel & Evans, 1935) and New London (1936).

CrLADONTIA CRISTATELLA f. ocHROCARPIA Tuck. (p. 409). Woodbury
(1936).

CrLADONIA INCRASSATA Floerke (Notes, p. 129). P—. Canaan
(1936), Mansfield (1934), Naugatuck (1936), and Southington (1936).

Section OCHROPHAEAE

Subsection UNCIALES

Craponia uncians (L) Web. (p. 413). P—. Eastford (1934),
Middletown (Muegel, 1935), Oxford (1936), Pomfret (Mrs. Paine,
1934 ), Somers (1934), Voluntown (1935), Warren (1934), and West-
brook (1935). The earlier record for Westbrook (p. 414) was based
on specimens of C. caroliniana f. dilatata (Notes, p. 138).

CrapoNiA UNCIALIS f. SETIGERA Anders (Notes, p. 134). Bethany
(Muegcdl & FEvans, 1935). Hartland (1934), Naugatuck (1936),
Voluntown (1935), and Westbrook (1935).

CrApoNIA UNCIALIS f. spiNosA Oliv. (p. 417). Voluntown (1935).

CrapoNiA UNcIALIS f. SORALIGERA Robbins (Notes II, p. 42).
Groton (1936), Salisbury (1935), and Voluntown (1935).

CLADONIA CAROLINIANA (Schwein.) Tuck. f. piLaTaTA Evans
(Notes,p.138). P—. Cornwall ({"nderwood,1890), Farmington (1934),
Goshen (Underwood, 1890), Groton (1936), and Middletown (Muegel,
1935). The specimens from Cornwall have been listed as C. uncialis
f. obtusata (p. 415) and those from Goshen as C. uncialis (p. 413).
Both are in the Underwood Herbarium at the New York Botanical
Garden.

CLADONIA CAROLINIANA f. FIBRILLOSA Kvans (Notes, p. 139).
Chinton (1935).

CLADONIA CAROLINIANA f. TENUIRAMEA Evans (Notes, p. 139).
Bloon)lﬁel(l (1936), Naugatuck (1936), Salem (1935), and Westbrook
(1935).

CLADONIA CAROLINIANA f. PROLIFERA KEvans (Notes, p. 139).
Glastonbury (1934) and Salisbury (1935).

CraponNiA Boryr Tuck. f. Lacunosa (Bory) Tuck. (p. 418). P—.
Canaan (Mwuegel, 1935), Groton (1936), Guilford (1935), Middletown
Muegel & Frans, 1935), North Canaan (Muwegel, 1936), and Salisbury
(1935).

Subsection CHASMARIAE

Group MICROPHYLLAE

CLADONIA FURCATA (Huds.) Schrad. (p. 420). P+. East Haddam
(1934). This specimen is indefinite as to form.

CLADONIA FURCATA var. RACEMOSA (Hoffm.) Floerke (p. 422).
Bloomfield (1936), Clinton (1935), Eastford (1934), Goshen (1935),
Guilford (1935), Kent (1936), Somers (1934), Winchester (1935),
and Woodbridge (1935).













































