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A reclassification of the genera and species of the Hypodermataceae wi th special 
emphasis on the conifer-inhabiting species is presented. T h e 22 genera fal l into 7 
groups as follows. A. The Lirula complex on Abies and Picea including 3 genera: 
Virgella, gen. nov., w i th rod-shaped spores segregated from Hypoderma, Is thmi
ella, gen. nov., wi th bifusiform spores from Bifusella, and L iru la , gen. nov., w i th 
clavate spores from Hypodermella. B. T h e Hypodermella complex comprising 
Hypodermella v . Tub . , subcuticular on Larix, l imi ted to the type species; a group 
of 3 subepidermal genera on Pinus including Davisomycella, gen. nov., w i t h 
clavate spores, Ploioderma, gen. nov., w i th rod-like spores, and Elytroderma 
Darker wi th 2-celled spores; and a subhypodermal genus, Lophodermella v . H o h n . 
on Pinus. C. The Bifusella complex wi th Bifusella v . H o h n . on Pinus, Duplicaria 
F c k l . on Empetrum, and a new subepidermal genus, Soleella, on Pinus. D. T h e 
Hypoderma complex comprising Hypoderma D C . ex Saint A m a n s emend. D e No t . , 
Meloderma, gen. nov., a segregate from Hypoderma hav ing Lophodermium 
affinities, Lophodermium Chev. , and Lophomerum Ouellette and Magas i , a recent 
phragmosporous segregate from Lophodermium. E. T h e genus Coccomyces D e N o t . 
F. T h e Colpoma complex wi th Colpoma Wal l r . , Xyloschizon S y d . , and Bifusepta 
Darker. G. T h e Rhytisma complex wi th Rhytisma F r . , Placuntium v . Hohn . , and 
Nymanomyces P . Henn . 

Introduct ion 
T h e Phac id ia les i n modern classifications comprise a ra ther heterogeneous 

order of Ascomyce tes w i t h s t romat i c ascolocular ascocarps embedded i n a n d 
connate w i t h the host tissues above a n d below. T h e i r asc i are un i tun ica te . 
Three families, the Cryp tomyce taceae , Phacid iaceae , a n d H y p o d e r m a t a c e a e 
are recognized b y v o n A r x a n d M u l l e r (1954). 

T h e Hypode rma taceae differ f rom the other t w o famil ies i n several m a r k e d 
characterist ics. I n general, however , they are d is t inguished b y the i r ascocarps 
which possess a sh ie ld- l ike cover ing layer w h i c h opens b y an elongated s l i t , 
except i n the genus Coccomyces, where the openings are o r t end to be r ad i a l . 
A more or less definite opening mechan i sm is present i n some species, w h i l e i n 
others the opening is me re ly for tui tous , b y means of a mechan ica l t ea r ing of the 
fungus a n d host tissues. T h e h y m e n i a l l ayer is u sua l ly more or less cup- l ike a n d 
flat or tends to become so at m a t u r i t y . T h e s u b h y m e n i u m is u sua l ly p lec tenchy-
matous w i t h cells e longated, more or less para l le l w i t h the base of the apothe
c i u m a n d occupies the b u l k of the space between the h y m e n i u m a n d the basal 
s t romat ic tissue. T h e basal s t r o m a is pseudoparenchymatous a n d composed of 
more or less i sodiametr ic cells w h i c h form a tissue i n contac t w i t h a n d penetrat
ing the inner host cells. I n most species of H y p o d e r m a t a c e a e o n conifer needles 
the basal s t roma is r e l a t ive ly reduced i n th ickness , whereas i n species such as 
Colpoma quercinum, i t is f a i r ly sha rp ly de l imi t ed a n d of considerable th ickness . 
T h e asci of the H y p o d e r m a t a c e a e range f rom b r o a d l y saccate to c lava te to 
a lmost c y l i n d r i c a l , a n d m a y even be rather long-s ta lked , as i n the genus 
Hypoderma. T h e pore of the ascus never turns blue w i t h iod ine . T h e ascospores 
v a r y f rom bac i l l a r to fusoid or b i fus i form, to c lava te or cy l i nd r i ca l - f i l i f o rm , a n d 
f rom one-celled to phragmosporous, a n d are sur rounded b y a gelat inous sheath . 
A l l are hya l ine w i t h the except ion of Nymanomyces, w h i c h has b r o w n spores. 

'Cont r ibu t ion N o . 573 from the P l an t Research Institute. 
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T h e p y c n i d i a of the Hypode rma taceae , where k n o w n , fa l l in to the f ami ly 
Leptos t romataceae . 

I n the older classifications of the H y p o d e r m a t a c e a e few characters have been 
accepted on a> p r i m a r y generic basis except the gross appearance of the ascocarp. 
T h i s has served mere ly to segregate the Coccomyces, Colpoma, a n d Rhytisma 
complexes f rom the large b u l k of less conspicuous Hypode rma taceae w h i c h has 
been further s u b d i v i d e d o n the basis of spore shape, size, a n d septa t ion . I n the 
o lder schemes of classif icat ion th is v i r t u a l l y amoun ted to a p r i m a r y separat ion 
o n spore shape alone. Consequen t ly these species have been placed a lmos t 
w i t h o u t except ion i n the four genera Lophodermium, Hypoderma, Hypodermella, 
a n d Bifusella. M a n y of our present difficulties m a y be ascr ibed to the cont inued 
a t t empts of workers to assign new species to these o ld genera w h i l e d is regarding 
the morpholog ica l na ture of such s t ructures as ascocarps, asci , a n d p y c n i d i a . 
O u r present d i l e m m a stems f rom the fact that , as the genera have become 
larger, ove r l app ing i n spore characters has occurred , a n d relat ionships between 
groups of species have become lost i n the m u l t i p l i c i t y of species whi le ce r ta in 
obv ious s imi lar i t ies i n o ther s tructures have been neglected or m i n i m i z e d . 
Never the less , the gradua l accre t ion of knowledge has brought to l i g h t a n u m b e r 
of re la t ionships w h i c h i t is no longer possible to ignore, a n d the current s t u d y 
has g r o w n out of a desire to a t t emp t the c rea t ion of more workab l e species 
groupings of the Hypode rma taceae , w i t h specia l emphasis o n the conifer-
i n h a b i t i n g species. A s a n example , the acceptance of v o n H o u n d ' s genus 
Lophodermella, w i t h s l ight emenda t ion , appears l o n g overdue. F u r t h e r m o r e , i t is 
proposed to segregate cer ta in o ther species o r groups of species i n to new genera 
whose c i rcumscr ip t ions are based p r i m a r i l y o n combina t ions of characters o ther 
t h a n spore shape. 

Historical Review 
T h e h i s to ry of the classif icat ion of the Hypode rma taceae has been ou t l i ned 

several t imes i n recent years . F o r the more deta i led accounts the works of 
B i s b y (1923), D a r k e r (1932), T e h o n (1935), a n d T e r r i e r (1942) should be 
consul ted . I n rev iew i t is sufficient to recal l tha t the species of Hypode rma taceae 
k n o w n pr io r to the F r i e s i a n s t a r t ing date, 1 J a n , 1821, for the F u n g i Cae t e r i i n 
the In t e rna t iona l C o d e of B o t a n i c a l N o m e n c l a t u r e , were p laced m a i n l y i n the 
genus Hysterium F r i e s (1823). O n l y three genera of the H y p o d e r m a t a c e a e i n 
use t o d a y were recognized d u r i n g the per iod of F r i e s ' S y s t e m a M y c o l o g i c u m 
a n d E l e n c h u s F u n g o r u m , 1821-1832: Hypoderma D C . , 1805, w h i c h was 
accepted b y G r a y , M 6 r a t , a n d S a i n t - A m a n s i n 1821, Rhytisma F r . , 1823, a n d 
Lophodermium C h e v . , 1826. 

A s o r i g ina l l y denned b y D e C a n d o l l e i n L a m a r c k a n d D e C a n d o l l e i n 1805, 
a n d further expanded i n 1815, the genus Hypoderma D C . was created for those 
species of Hysterium a n d related forms g rowing under a n d b r eak ing th rough 
the epidermis (used i n a b road sense) a t m a t u r i t y . I t is of interest t o note t ha t 
under Hypoderma a n d Rhytisma, w h i c h he t reated under the name Xyloma, D e 
C a n d o l l e h a d isolated fa i r ly comple te ly the then k n o w n species w h i c h were la te r 
to become the Hypode rma taceae . U n d e r Hypoderma D C . were segregated 
species, mos t of w h i c h were la ter transferred to Lophodermium, Colpoma, 
Hypodermella, a n d poss ib ly Duplicaria, together w i t h one species of Lepto-
stroma, a n d one species of Hysterographium, H. fraxini, w h i c h tends to remain 
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red du r ing ear ly deve lopment a n d thus no doub t f i t ted i n t o the concept of 
r ? Candol le ' s genus. C h e v a l l i e r (1826) established Lophodermium for essen-

Ilv the same group of organisms t reated b y D e C a n d o l l e under Hypoderma 
d included s ix s t i l l cu r r en t ly acceptable Lophodermium species, one Hypoder-

a ella*anc^two HyP°derma species, b u t accord ing to F r i e s , E l e n c h u s 2 : 1 4 5 , 1 8 2 8 , 
Cheval l ie r assigned to Lophodermium herbarum C h e v . specimens referable to 
jjypoderma commune F r . a n d not to Hysterium herbarum F r . A l t h o u g h b o t h 
Hypoderma a n d Lophodermium were v a l i d l y publ i shed d u r i n g the F r i e s i a n 
oeriod, 1821-1832, F r i e s himself con t inued to t reat the i r species m a i n l y under 
Hysterium. Unfo r tuna t e ly , Lophodermium is i l l eg i t imate (see d iscuss ion below) . 
T w o other D e C a n d o l l e species, Hypoderma quercinum a n d H. crispum, were 
transferred b y W a l l r o t h (1833) to his new genus Colpoma. 

T h e genera Hypoderma a n d Lophodermium were no t c lea r ly c i rcumscr ibed 
unt i l D e N o t a r i s (1847) f ina l ly segregated the i r species. I n the same p u b l i c a t i o n 
he established the new genus Coccomyces based o n Hysterium tumidum F r . , b u t 
by a curious choice he a t tached three rad ia te ly deh isc ing species n o w genera l ly 
placed i n Coccomyces to the first sect ion of the genus Lophodermium. T h e first of 
these, renamed Lophodermium phacidium D e N o t . , is an obl igate s y n o n y m of 
phacidium coronatum F r . Coccomyces tumidum a n d P . coronatum are s y n o n y 
mous a n d the t y p e of Coccomyces is considered to be C. coronatus ( S c h u m . ex 
Fr . ) D e N o t . , thus c i t ed la ter i n D e N o t . , E r b a r . c r i t t . i t a l . 1: 236 ,1859 . 

D u r i n g the long i n t e r v a l between the w o r k of D e N o t a r i s a n d the studies of 
von H o h n e l i n 1917 o n l y three more genera of H y p o d e r m a t a c e a e were descr ibed. 
These compr i sed : Duplicaria F c k l . , 1870, Hypodermella v . T u b . , 1895, a n d 
Nymanomyces P . H e n n . , 1899. 

V o n H o h n e l (1917a) erected a new order, the Phac id ia les v . H o h n . , composed 
of the o l d famil ies Phacid iaceae a n d H y p o d e r m a t a c e a e w i t h w h i c h he un i t ed a 
number of genera f rom other families. H e then a r b i t r a r i l y s u b d i v i d e d the order 
into six famil ies , p r i m a r i l y on the basis of the pos i t i on of the f ru i t ing b o d y i n the 
subs t ra tum. T h i s resulted i n the s p l i t t i n g of m a n y of the o l d genera i n t o t w o or 
even three genera a n d required the crea t ion of a n u m b e r of new names. N o 
a t tempt was made to d i s t r ibu te a l l of the k n o w n species in to the genera of the 
newly created skele ta l f ramework a l though types were establ ished for the new 
genera. I n va r ious papers d u r i n g 1917 v o n H o h n e l reestablished o r created the 
fo l lowing genera: Lophodermina a n d Lophodermellina f rom Lophodermium; 
Hypodermellina f rom Hypoderma; Bifusella a n d Placuntium f rom Rhytisma; 
and Lophodermella f rom Hypodermella. Bifusella v . H o h n . a n d Placuntium 
E h r e n b g . ex v . H o h n . have ga ined general acceptance a m o n g the H y p o d e r m a 
taceae b y most mycologis t s , a n d i t is the belief of the wr i t e r tha t the acceptance 
of Lophodermella v . H o h n . is l ong overdue. O f the remainder , N a n n f e l d t (1932) 
considered the genus Hypodermellina v . H o h n . to be a member of the H e m i s -
phaeriales wh i l e v o n A r x a n d M u l l e r (1954) t rea ted i t under the Phac id iaceae . 
O n the other h a n d the genera Lophodermina v . H o h n . a n d Lophodermellina v . 
H o h n . have general ly been rejected a l t hough they are b o t h v a l i d l y pub l i shed 
t axa a n d as such are ava i l ab le i n the event t ha t someone wishes to use t h e m 
w i t h an emended c i r cumsc r ip t i on . A l t h o u g h v o n H o h n e l ' s inser t ion of the 
H y p o d e r m a t a c e a e i n the Phac id ia les was adopted i n a m u c h res t r ic ted sense b y 
N a n n f e l d t (1932) under the name Phacidiaceae , v o n H o h n e l ' s use of the pos i t i on 



1402 CANADIAN JOURNAL OF BOTANY. VOL. 45, 1967 

of the f ru i t -body i n the host tissue as a p r i m a r y basis for the separat ion of the 
Phac id ia les v . H o h n . in to families has no t gained recogni t ion b y most m y c o l o 
gists. 

V o n H o h n e l d i d succeed, however , i n focusing a t t en t ion on the need for s t u d y 
of this large a n d heterogeneous group. H e , himself (19176, c) , b rought further 
order to the Phac id ia les when he r emoved his first f ami ly , the Schizo thyr iaceae , 
to the Thrausmatope l t ineae The i ssen of the Hemisphaer iaceae Theissen . 
D u r i n g the fo l lowing year , v o n H o h n e l (1918) po in ted out the sharp demarca
t i o n ex is t ing between the Hypode rma taceae a n d the Hys te r iaceae w h i c h up to 
t h a t t i m e h a d been t reated together under the Hys te r i a l e s . I n th is paper he 
r emoved the Hys te r iaceae to the Sphaeriales a n d more recent ly M u l l e r a n d v o n 
A r x (1962) have transferred them to the Doth io ra les . P e t r a k (1947) restr icted 
v o n H o h n e l ' s second f a m i l y to Leptopeltella v . H o h n . a n d Leptopeltis v . H o h n . 
a n d added three new genera. T h i s f a m i l y has been accepted a n d revised b y 
E . M u l l e r a n d v o n A r x (1962) a n d b y v o n A r x (1964) under the s l i g h t l y 
modif ied name, Leptopel taceae , a f a m i l y w h i c h they a t t ach to the Doth iora les 
also. 

T e h o n (1935) made the o n l y serious a t t emp t to a p p l y the pr inciples ou t l ined 
b y v o n H o h n e l . A l t h o u g h i n his studies he professed to fo l low v o n H o h n e l ' s 
scheme of classif icat ion, one is left w i t h the impress ion tha t he cou ld no t qu i te 
b r i n g himself to accept i t i n i ts en t i re ty . Otherwise , his k e y to genera w o u l d 
have reflected the p r i m a r y sp l i t t i ng of the genus a n d the separat ion of i ts new 
components a m o n g three of v o n H o h n e l ' s s ix famil ies . Instead, he first d i v i d e d 
the species of Lophodermium i n to two groups on the basis of the presence or 
absence of a l i fo rm tissue a n d o n l y secondar i ly on the pos i t ion of the hys tero
t h e c i u m i n the host tissue a n d made no men t ion of the d i s t r i b u t i o n of his genera 
i n v o n H o h n e l ' s famil ies . A n analys is of his k e y shows tha t a l i fo rm tissue is 
present i n a l l subcu t i cu la r species, i n some in t raep idermal species, bu t i n no 
subep idermal species. T h e r e is w i t h i n the Hypode rma taceae a ra ther definite 
cor re la t ion between the dep th of inser t ion of the hys te ro thec ium a n d its color . 
I n general, subcu t icu la r species are b lack , whi le ce r t a in deep-seated species are 
a lmost colorless, a n d apparen t ly the a b i l i t y to detect the a l i fo rm tissue is 
somewhat dependent on color . One subepidermal species on Pinus strobus 
w h i c h has a c o m p a r a t i v e l y t h i n epidermis shows a l i fo rm tissue qui te we l l 
developed. T h e quest ion arises as to whether T e h o n w o u l d have created a new 
genus for this h a d he observed i t . I n the 1935 pub l i c a t i on T e h o n segregated 
three new genera, Dermascia f rom Lophodermium, and Epidermella a n d 
Locelliderma f rom Hypoderma. These three genera and a l l new species described 
b y h i m i n this paper are i n v a l i d since t hey do not c o m p l y w i t h ar t ic le 43 of the 
In te rna t iona l C o d e of B o t a n i c a l N o m e n c l a t u r e w h i c h requires a L a t i n descrip
t i o n for v a l i d pub l i ca t i on . M o r e o v e r , his new combina t ions under Dermascia are 
l ikewise i n v a l i d since they were made i n an i n v a l i d genus. A l l of his new 
combina t ions under Lophodermina, Lophodermellina, a n d Dermascia have been 
t reated under the i r o r ig ina l names i n Lophodermium b y most workers . H i s new 
species i n these three genera, however , have been transferred b y N a n n f e l d t 
(1936) a n d T e r r i e r (1942) to the genus Lophodermium where, w i t h the except ion 
of Lophodermina septata T e h o n , recent ly va l i da t ed as Lophomerum septatum 
Ouel le t te , they s t i l l r ema in i n v a l i d a w a i t i n g L a t i n descr ipt ions. T h e basis for 
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the separat ion of Epidermella T e h o n from Hypoderma was never c lea r ly s ta ted 
b y its au thor a n d as the genus is i n v a l i d l y publ i shed its species shou ld be 
treated under the i r establ ished names i n Hypoderma. O n the other hand , the 
descript ion of his monospecific genus Locelliderma, based on Hypoderma 
ampslodesmi Ces . on the grass, Ampelodesmos tenax, suggests tha t the fungus 
p robab ly belongs outs ide the Hypode rma taceae , poss ib ly i n or near the genus 
Scirrhia. I t should be reexamined. M e a n w h i l e , i ts o n l y v a l i d name is Hypoderma 
ampelodesmi Ces . 

I n a la ter paper, T e h o n (1939) described several new species, a l l accompan ied 
by L a t i n descr ipt ions. One of these, however , Epidermella hansbroughii T e h o n , 
is i n v a l i d because i t was placed i n an i n v a l i d genus. I t m a y be ca l led Hypoderma 
hansbroughii (Tehon) ex D a r k e r sp. nov . [ = Epidermella hansbroughii 
T e h o n , M y c o l o g i a 31 : 688. 1939]. Tehon ' s L a t i n desc r ip t ion w i l l serve to 
val ida te i t i n its new pos i t ion . 

N a n n f e l d t (1932), i n his extensive s t u d y of the inopercula te Discomyce tes , 
treated approximately. .58 genera of v o n H o h n e l ' s Phac id ia les a n d , i n a d d i t i o n , 
about 30 other related genera. A f t e r r e mov ing the d iscordant elements elsewhere 
and relegating a number of others to s y n o n y m y , the f a m i l y Phac id iaceae sensu 
Nannfe ld t , was reduced to 14 genera, mos t ly hypodermataceous i n character . 
In a reexamina t ion of this f ami ly , T e r r i e r (1942) d i v i d e d i t in to three famil ies : 
the r ev ived f a m i l y Hypode rma taceae composed of 10 genera a n d the R h y t i s -
maceae w i t h 3 genera together m a k i n g u p the order H y p o d e r m a t a l e s , a n d the 
Phacidiaceae sensu stricto w i t h 5 genera. F i n a l l y v o n A r x a n d M u l l e r (1954) a n d 
M u l l e r a n d v o n A r x (1962) real igned under the Phac id ia les 3 famil ies , the 
Phacidiaceae w i t h 8 genera, the Cryp tomyce t aceae w i t h 2 genera, a n d the 
Hypodermataceae i n c l u d i n g Ter r i e r ' s R h y t i s m a c e a e w i t h 11 genera. I n the 
Hypodermataceae they inc luded : Bifusella v . H o h n . , 1917; Clithris ( F r . ) , 1822; 
Coccomyces D e N o t . , 1847; Duplicaria F c k l . , 1870; Elytroderma D a r k e r , 1932; 
Hypoderma D C . ex S a i n t A m a n s emend. D e N o t . , 1847; Hypodermella v . T u b . , 
1895; Lophodermium C h e v . , 1826; Nymanomyces P . H e n n . , 1899; Placuntium 
E h r e n b g . ex v . H o h n . , 1917; a n d Rhytisma F r . , 1823. T o these shou ld be added 
Lophodermella v . H o h n . , 1917, Xyloschizon S y d . , 1922, k n o w n o n l y to the wr i t e r 
through the or ig ina l descr ip t ion , and two recent ly described genera, Bifusepta 
D a r k e r , 1963, a n d Lophomerum Ouel le t te a n d M a g a s i , 1966. 

T h e hypodermataceous fungi have been assigned over the years to var ious 
groups of Ascomyce tes . I f we re tu rn to D e N o t a r i s (1847) we find tha t he placed 
them i n the Pyrenomyce tes Asc ige r i , a n d inc luded t h e m as a n in tegra l par t of 
the H y s t e r i a c e i , w h i c h he further subd iv ided on the basis of color i n to the 
Phaeospor i i a n d the H y a l o s p o r i i . R e h m (1887) e labora ted the classif icat ion of 
the Hys te r iaceae C d a . , i n c l u d i n g the H y p o d e r m i e a e , a n d aga in (1912) under the 
Hys t e r i i neae Sch ro t . w h i c h he treated as s y n o n y m o u s w i t h the Hys te r i aceae 
C d a . a n d in termedia te between the Discomyce tes a n d the Pyrenomyce te s . V o n 
H o h n e l (1917) un i t ed the H y p o d e r m a t a c e a e w i t h the Phac id iaceae i n the 
Phac id ia les v . H o h n . w h i c h he regarded as Di scomyce tes app roach ing the 
Doth idea les on the one h a n d a n d the Pezizales on the other . I n the fo l lowing 
year , 1918, he made the first c lear-cut d i s t i nc t i on between the H y p o d e r m a 
taceae a n d the Hys te r iaceae a n d un i t ed the la t te r w i t h the Loph ios tomaceae i n 
a new fami ly , the Hys te ros tomaceae of the Pyrenomyce te s . N a n n f e l d t (1932) 
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assigned the Phac id iaceae sensu N a n n f e l d t to the He lo t i a les . T e r r i e r (1942) 
p laced his order H y p o d e r m a t a l e s composed of the H y p o d e r m a t a c e a e a n d the 
R h y t i s m a c e a e under the Ascohymen ia l e s of N a n n f e l d t a n d regarded th is order 
as be ing related to Nannfe ld t ' s Drepanopezizoideae of the Dermateaceae i n the 
He lo t i a les . T h e Phac id iaceae , o n the o ther h a n d , were t rea ted as Ascoloculares 
w i t h affinities to the Doth ioraceae . G a u m a n n (1949) suggested tha t the 
H y p o d e r m a t a c e a e h a d arisen phylogene t ica l ly from the Plectascales b y w a y of 
the Dermateaceae . I n a d i s t i n c t l y different c lassif icat ion, L u t t r e l l (1951, 1955) 
considered the Phac id iaceae to be He lo t i a l e s be longing i n the series U n i t u n i -
catae, subseries Discomyce tes , g roup Inopercu la t i . V o n A r x a n d M u l l e r (1954), 
whi le ques t ion ing the t rue d iscomycetous na ture of the Phac id ia les , p r o v i 
s iona l ly p laced the order between the Doth iora les a n d the Helo t ia les , a n d 
considered t h e m to be un i tun ica te as po in ted ou t b y L u t t r e l l b u t w i t h a l l 
famil ies be longing to the Ascohymenia le s i n the sense of N a n n f e l d t . E . M u l l e r 
a n d v o n A r x (1962) t reated the Phac id ia les as a d i s t inc t order of the D i s c o m y 
cetes w h i c h l i ke the He lo t i a les h a d ar isen f rom a pezizaceous ancestor. G a u m a n n 
la ter (1964) suggested tha t the ancestors of the Phac id ia les are to be sought 
a m o n g the s imple Pyronemaceae or Ascocor t ic iaceae , tha t they have developed 
para l le l w i t h the Pezizales a n d Helo t i a les bu t independent ly , a n d tha t they do 
not be long i n the Discomyce tes . Fu r the rmore , he noted tha t the ascocarps of 
the Phac id ia les develop i n a manner s im i l a r to those of the D o t h i o r a l e s ; yet , he 
bel ieved tha t the two orders were not closely related because of the un i tun ica te 
asci of the former a n d the b i tun ica te asc i of the la t ter . H e bel ieved the terms 
a scohymen ia l a n d ascolocular to have o n l y descr ip t ive va lue a n d to be un 
i m p o r t a n t i n classif icat ion. I n the Hypodermataceae , w h i c h he considered to be 
ascolocular , he no ted tha t ce r ta in species a t m a t u r i t y appear to be ascohy
men ia l . I n a s im i l a r manner he considered paraphysoids a n d paraphyses to 
in tergrade. I n a recent pub l i ca t i on w i t h t axonomic impl ica t ions G o r d o n (1966) 
repor ted the occurrence of 3 basic a n d 2 in termedia te types of cen t rum ontogeny 
a m o n g the Hypode rma taceae a n d i n this paper discussed 2 basic a n d 1 inter
media te type i n de ta i l . 

Morphological Characters 
T h e s t r o m a t a m a y range from s imple monoascocarpic types a f ract ion of a 

m i l l i m e t e r i n d iameter to large polyascocarp ic structures up to 4 c m or more i n 
d iameter . T h e ascocarp itself, s t r i c t l y speak ing , occupies a locule w i t h i n a 
s t r o m a a n d appears as a s m a l l cupu le w i t h i ts associated su r round ing tissues 
f i r m l y a t tached to the s t roma . F o r purposes of discussion reference to the 
ascocarp w i l l be assumed to inc lude the c losely a t tached s t romat ic tissues as 
w e l l . I n the descr ip t ive po r t i on of th is w o r k the t e rm hys te ro thec ium has been 
used i n reference to the s imple r ascocarps w h i c h sp l i t open b y a l ong i tud ina l 
s l i t . A l t h o u g h the t e rm more p roper ly refers to the fruit b o d y of a member of the 
Hys te r i aceae i ts use has been con t inued here as a mat te r of convenience since 
there appears to be no other sui table descr ip t ive t e rm avai lab le . 

T h e ascocarps themselves v a r y i n shape superf ic ia l ly f rom sma l l , a lmos t 
c i rcu la r forms l i ke Lophodermium sphaerioides to ext remely elongated, more or 
less s t ra igh t forms l i k e L. ponderosae a n d the nervisequious frui t bodies on 
Abies a n d Picea, o r to elongated, more or less cu rved or branched forms l ike 
those of cer ta in Colpoma species, or to c o m p a r a t i v e l y large round or po lygona l 
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ocarps l ike those of Coccomyces. A l l of these are u sua l ly considered mono-
scocarpous, a n d apparen t ly consist of un i locu la r s t roma ta . W h e t h e r these do 

ac tua l ly represent i n d i v i d u a l ascocarps is open to quest ion a n d requires more 
detai led s tudy , bu t they are enclosed i n a c o m m o n s t romat i c s t ruc ture a n d , to 
the unaided eye, show w h a t appears to be a s ingle h y m e n i a l surface. I n the so-
called polyascocarpic forms w h i c h inc lude species of Placuntium, Nymano-
myces, and Rhytisma, w i t h the except ion of R. punctatum, the large, more or less 
common s t roma opens i n to numerous h y m e n i a l surfaces separated b y steri le 
tissue. I n Placuntium the s t r o m a most f requent ly ruptures to expose a large 
elongated or c i rcu la r h y m e n i u m w i t h sterile is lands of s t r oma t i c t issue sup
por t ing port ions of the d a r k cover scattered th rough i t . 

I n cross-sectional v i e w the ascocarps v a r y f rom species l i ke Lophodermium 
juniperinum w h i c h bulge ou twards f rom the host tissue to species l i ke Hypo
dermella sulcigena w h i c h are deeply immersed a n d ex te rna l ly show l i t t l e e v i 
dence of the i r presence. 

L e n g t h , b read th , a n d w i d t h of the ascocarps are charac ter i s t ic i n the 
morphology of i n d i v i d u a l species. 

C o l o r of the ascocarps is constant under fixed condi t ions a n d varies f rom 
black i n the more ex te rna l ly s i tua ted ascocarps, such as those of Lophodermium 
nitens a n d L. juniperinum, t h rough var ious shades of b r o w n i n ce r t a in ner-
visequious species o n Abies to a lmos t colorless forms i n the deep-seated asco
carps of Hypodermella concolor a n d related species. C o l o r is u n d o u b t e d l y due to 
chemica l reactions w h i c h da rken the fungus tissues or the associated host 
tissues, a n d is def ini te ly concerned w i t h the p reven t ion of water loss. T h e 
external parts of the ascocarp are more affected. W h e n mois ture supplies are 
adequate the need for this water barr ier disappears. A s m a l l co l lec t ion of 
Lophodermium pinastri on Pinus resinosa shows th is v e r y s t r i k i n g l y . O n 
needles caught i n a sma l l r ock depression f i l led w i t h water , the upper c lypea l 
area remained p rac t i ca l l y colorless a n d appeared pa renchymat i c , ra ther t han 
pseudoparenchymat ic a n d carbonous as i n ascocarps w h i c h h a d developed 
n o r m a l l y on the forest floor. 

T h e pos i t ion of the ascocarp, t h a t is , the d e p t h of inser t ion i n the host 
tissues, appears to be a constant feature for each species. V o n H o h n e l even 
made i t the basis for d i v i d i n g his Phac id ia les in to famil ies a n d T e h o n used i t as 
a basis for generic separations i n his t rea tment of the genus Lophodermium. I t is 
t rue tha t i n several instances groups of species show the same host pos i t ion a n d 
i n the present paper a few such groups have been isola ted as genera bu t i n no 
instance was th is considered the p r i m a r y factor i n the separa t ion . A n excellent 
example of the cons tancy of the pos i t ion of the ascocarp i n the host tissues is to 
be found i n Hypoderma desmazierii w h i c h main ta ins the same host pos i t ion a n d 
o ther characters w h e n transferred b y inocu la t ion f rom its n o r m a l N o r t h 
A m e r i c a n host, Pinus strobus, to the ha rd pines, Pinus resinosa a n d P. banksi
ana. 

T h e c lypea l l ayer forms the upper cover ing of the ascocarp a n d on the outer 
side is un i t ed w i t h the host t issue. I t is va r i ab le i n color , as men t ioned above , 
appa ren t l y depending somewhat o n the dep th of inser t ion i n the host t issue. 
A t m a t u r i t y the c lypeus spl i t s lengthwise to expose the h y m e n i u m . T h i s m a y be 
v e r y b r o a d l y exposed w i t h the c lypeus fo ld ing back , as i n the nervisequious 
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species on Abies a n d Picea, or i t m a y be v e r y n a r r o w l y exposed b y a n elongated 
s l i t o r pore, as i n m a n y Hypoderma a n d Lophodermium species. I n some species, 
for example Hypoderma desmazierii, a n d i n ce r ta in s trains of Lophodermium 
pinastri, the s t romat i c c lypeus , sometimes combined m a r g i n a l l y w i t h the basal 
tissues, m a y extend we l l beyond the area of the inner ascocarp h y m e n i u m form
ing a sor t of shelf of d a r k steri le tissue. E v e n i n species such as Hypodermella 
ampla, in w h i c h the presence of a basal l ayer is more diff icul t to demonstra te , 
there is a we l l m a r k e d subep idermal tissue ex tending beyond the h y m e n i a l area. 
W i t h i n the c lypeus special ized tissues m a y develop w h i c h ac t as an opening 
mechan i sm. I n the i r highest deve lopment these tissues are composed of a long 
band of parenchymatous tissue ex tending the length of the ascocarp. T h e 
ac tua l opening proceeds f rom the outside as a no tched fissure a n d as i t develops 
the p a r e n c h y m a cells elongate i n to the fissure as filaments, often septate, a n d 
ex tend ing at r igh t angles to the l ine of dehiscence. T e r m i n a l l y these filaments, 
the "pe r iphyses" of T e h o n , are more or less swol len and gelatinous a n d form the 
edges of the two l ips of the open ascoma. T h e gelat inous, pa renchymat i c s l i t 
b a n d aids not o n l y i n the dehiscence of the ascocarp bu t also serves to seal off 
the h y m e n i u m under adverse condi t ions . T h e r e are a m o n g species of the 
H y p o d e r m a t a c e a e var ious modif ica t ions i n the s t ruc ture of the opening mech
a n i s m . I n some species the cover is m u c h th ickened i n the l i p region a n d as the 
notched fissure develops f rom the outs ide towards the inner c a v i t y the d a r k 
exciple flattens ou t . T h i s flattening m a y be further accentuated b y areas of more 
or less pa renchymatous tissue o n the inner face of the cover on each side of the 
th ickened l ips . A s these areas swe l l , pressure is exerted and the cove r ing tissues 
are stretched further. S u c h extreme developments m a y be observed i n a n u m b e r 
of Lophodermium species where i t a ids i n keep ing the h y m e n i u m covered a lmost 
u n t i l m a t u r i t y . O n the other hand , the opening mechan i sm m a y be n o t h i n g 
more t h a n a s m a l l core of parenchymatous tissue located somewhere a long the 
m i d d l e of the cover ing layer . T h r o u g h th is p a r e n c h y m a the rup ture easi ly takes 
p lace as i n Lophodermium berberidis i l lus t ra ted b y N a n n f e l d t (1932) or i n 
Hypodermella ampla. D e v e l o p m e n t a l s tudies m a y even tua l ly show some form of 
preformed s t ruc ture i n the m a j o r i t y of the Hypode rma taceae a l though a t 
present a n u m b e r of species are considered to l ack a n y open ing mechan i sm 
w h i c h foreshadows the s l i t a n d i n such instances the opening takes place more 
or less fo r tu i tous ly a long the l ine of greatest stress. I n a few species, there is a 
defini te t h i n n i n g of the exciple a long the top of the ascoma, f o r m i n g a sort of 
faul t - l ine a long w h i c h the open ing occurs . 

A m o n g the characters w h i c h a fungus should possess for inc lus ion i n the 
H y p o d e r m a t a c e a e T e h o n s t ipu la ted the presence of a n os t io lar l i n i n g of 
per iphyses. U n f o r t u n a t e l y , m a n y of T e h o n ' s o w n species fa i l to meet this test. 
F u r t h e r m o r e , the use of the t e r m periphyses i n Tehon ' s mean ing is unfor tunate 
since they have n o t h i n g to d o w i t h the t rue periphyses occu r r ing i n the P y r e n o 
mycetes . I n the la t te r the periphyses develop w i t h i n a pe r i thec ium as out 
growths from the per i thec ia l w a l l a n d form a l i n i n g of the upper wa l l s and often 
extend in to the necks of beaked per i thec ia . I n the H y p o d e r m a t a c e a e the per i -
phys i s - l ike s tructures are o n l y associated w i t h the open ing mechan i sm. 

T h e basal l ayer formed after the s p l i t t i n g of the s t roma d u r i n g deve lopment 
m a y consist of no th ing more t h a n a t h i n tissue adjacent to the inner host 
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issues and cont inuous w i t h the fungus cells w h i c h have penetra ted a n d more or 
less broken d o w n the host cells as, for example , i n Lophodermium. I n a few 

era s u c n a s Colpoma, i t m a y be h i g h l y organized . Somet imes there is a 
darkening of the cells of the basal layer . C lose examina t i on , however , m a y 
reveal tha t this darkened area is p a r t i a l l y due to the presence of d iscolored host 
cells. T h e thickness of the basal l aye r can be mos t eas i ly de te rmined a t the 
angles of the ascocarps a t the margins a t the po in t of u n i o n w i t h the c lypeus . 
T h e angles themselves are often ri l led w i t h loose pa r enchyma t i c tissue, o r 
col lenchyma, or w i t h p r i sma t i c tissue ex tend ing f rom the c lypeus to the basal 
tissue. 

T h e ascocarp proper lies between the c l y p e a l a n d basal s t romat i c tissues. A t 
the angles where these two tissues meet, the s u b h y m e n i a l tissues m a y be ob
served bend ing up a long the sides of the c lypeus . T e r r i e r (1942) ca l led special 
a t tent ion to the cupule nes t l ing i n the s t r o m a of Colpoma quercinum a n d sug
gested tha t i t offers the best evidence for the s t roma t i c na ture of the f ru i t ing 
bodies of the Hypode rma taceae . W h i l e not so obv ious , the same s t ruc ture is 
easily observed i n m a n y of the species of the fami ly . 

Ascogenous tissue develops i n a flat or c u r v e d zone, u sua l ly near the lower side 
of the ascomal tissues between the c lypeus a n d the basal l ayer , a n d f rom this 
zone arise the asci a n d paraphyses to form the h y m e n i u m . B e l o w the h y m e n i u m 
is the p lec tenchymatous s u b h y m e n i a l l aye r composed of a compac t f i lamentous 
tissue whose margins tend to curve upwards to fo rm the w a l l of the ascoma. O n 
its outer face i t merges somewhat in to the c lypeus whi le i n w a r d l y i t merges 
impercep t ib ly in to the h y m e n i u m . 

T h e asci are s imple un i tun ica te s t ructures a n d m a y be b road a n d somewhat 
saccate or c lava te or ra ther def in i te ly c y l i n d r i c a l , a n d w i t h o u t b lue ing of the 
ascus t i p b y iodine . I n some genera they become d i s t i n c t l y s t a lked w i t h the 
ascospores gathered i n the upper c lavate end . I n size the asci of the H y p o d e r m a 
taceae range rough ly f rom about 50 to 250 p, i n length a n d about 5 to 45 p i n 
w i d t h . T h e spores are eight i n number , or i f four, w i t h four abor ted spores 
usua l ly ra ther c lea r ly ev ident . T h e scolecosporous forms are u sua l ly fascicled 
bu t there is a tendency for " s i s t e r " spores to be somewhat pa i red . T h i s pa i r i ng 
m a y be observed where the pairs t end to s l ip d o w n in to the ascus g i v i n g the 
ascus t i p a somewhat a s y m m e t r i c a l appearance. A m o n g the shorter spored 
species there is often a biseriate ar rangement of the spores w h i c h are aga in 
f requent ly i n pai rs a l though basa l ly the a r rangement m a y be more or less 
uniseriate. I n Hypoderma hedgcockii the four spores w h i c h d o not abor t are 
ar ranged uniser ia te ly whi le the four abor ted spores are scat tered abou t i r regu
l a r l y . 

Ascospores m a y be shor t , rod- l ike , fus i form, ra ther b r o a d l y e l l i p t i c a l , 
c lava te , b i - to t r i fus i form, o r l o n g needle-shaped, a n d are su r rounded b y a 
gelat inous sheath . I n ear ly deve lopment the spores of the long-spored species 
m a y be co i led i n the ascus bu t these usua l ly s t ra ighten ou t as the ascus matures 
a n d elongates further. T h e spores are u sua l l y hya l ine , a l though i n Placuntium 
a n d cer ta in Hypoderma species they m a y appear s l i g h t l y ye l l owi sh , a n d i n 
Nymanomyces t hey are d i s t i n c t l y b r o w n . W i t h i n the f a m i l y , ascospores v a r y i n 
size f rom about 20 p. i n length to 160 p, or more a n d f rom abou t 1 p to 18 p. i n 
w i d t h . M o s t genera have s imple amerospores b u t i n Hypoderma the t endency is 
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to become two-cel led, wh i l e two-cel led spores are the rule i n Elytroderma. 
Severa l genera w i t h s imple , cont inuous ascospores are best descr ibed as 
scolecosporous. Others , n o t a b l y Lophomerum, Bifusepta, a n d Xyloschizon, 
possess phragmosporous scolescospores. Spore ge rmina t ion i n the amerosporous 
a n d scolecosporous types is u sua l ly preceded b y septa t ion near the center of the 
spore. G e r m i n a t i o n then proceeds f rom a n y par t of the spore as i n the d i d y m o -
sporous and phragmosporous types . I n d i s t i l l ed water the spores send out 
s imple germ tubes w h i c h m a y fo rm swell ings in to w h i c h the p ro top lasm gathers. 
These swell ings m a y be cu t off b y a cel l w a l l f rom the ge rm tube a n d f rom the 
swol len area another germ tube m a y be sent out . T h i s m a y be repeated two or 
three t imes as though the spore were searching for a s toma ta l entrance. I n 
Bifusella faullii a n d Hypodermella mirabilis the d i s t i nc t i ve pa lmate s t ructures 
formed at the ends of the ge rm tubes are p r o b a b l y another me thod for f i nd ing 
entrance in to the host. 

T h e paraphyses are u sua l ly s imple , occas iona l ly once branched near the t i p , 
septate, f i lamentous, s t ra igh t or sometimes more or less coi led at the t i p or 
sometimes th ickened , a n d usua l ly sur rounded b y a t h i n gelat inous sheath 
w h i c h m a y i n some species become ra ther p rominen t . Occas iona l ly , especia l ly 
near the base, anastomoses b y s imple b r i dg ing m a y take place between adjacent 
paraphyses. T h e paraphyses often appear to exceed the asci i n length , a l though 
a t m a t u r i t y the asci u sua l ly project up th rough the paraphyses fo l lowing a more 
o r less r a p i d e longat ion. 

T h e p y c n i d i a of the H y p o d e r m a t a c e a e are members of the L e p t o s t r o m a -
taceae a n d have been assigned to such genera as Leptostroma, Leptothyrium, 
Leptothyrella, Hypodermina, Labrella, Melasmia, Colpomella, a n d Crandattia, 
a l though i t is doub t fu l t ha t a n y t rue Leptothyrium or Leptothyrella species w i l l 
be found to be long here. T h e p y c n i d i a consist of s imple cushions of parenchy-
m a t i c tissue f rom w h i c h arise a pal isade- l ike tissue of spermat iophores bear ing 
s imple bac i l l a r spermat ia . T h e o n l y species a t present k n o w n to possess a 
definite cover ing layer over the p y c n i d i a are Leptostroma berberidis N a n n f . , the 
species of Bifusella as redefined below, a n d Placuntium andromedae (Pers . ex 
F r . ) v . H o h n . T h e p y c n i d i a m a y be s m a l l , s imple , more or less rounded , d a r k 
s t ructures l i k e those of Leptostroma pinastri D e s m . , or e longated, often more or 
less cont inuous , somewhat concolorous s t ructures w h i c h sometimes t end to 
d a r k e n after spe rmat ia l discharge l i ke the p y c n i d i a of the "ne rv i sequ ious" 
species of Hypode rma taceae on Abies, o r t hey m a y be qu i te numerous a n d tend 
t o coalesce becoming more or less l a b y r i n t h i n e or effused as i n the imperfect 
s ta te of Bifusella linearis (Pk . ) v . H o h n . , o r s m a l l , s imple , e l l i p t i ca l a n d 
concolorous a n d never da rken ing as i n the p y c n i d i a of Hypodermella ampla 
( D a v i s ) D e a r n . , or large, approach ing the ascocarp i n size, a n d sh in ing b lack as 
i n the p y c n i d i a of Hypoderma pini (Dearn . ) D a r k e r . T h e spe rmat ia l states of 
Coccomyces, Rhytisma, a n d Colpoma are general ly reported as fa l l ing in to the 
fo rm genera Leptothyrium, Melasmia, a n d Colpomella respect ively. F o r the 
most par t , the p y c n i d i a have the same pos i t ion i n the host tissues as have the i r 
perfect states. I t should be noted , however , t ha t i n Lophodermium pinastri, w i t h 
ascocarps subcu t icu la r i n the center a n d subepidermal a t the margins , the 
p y c n i d i a are subepidermal , whereas a m o n g the "ne rv i sequ ious" species o n 
Abies, i n ce r ta in species w i t h ascocarps in t raep ide rmal i n the center a n d 
subepidermal a t the margins , the p y c n i d i a are in t raep idermal . 



DARKER: REVISION OF THE HYPODERMATACEAE 1409 

T h e spermatiophores are borne a t the t ips of somewha t swol len , often pear-
shaped cells a t the surface of the basa l pa renchymatous cush ion . T h e s m a l l 
nermat ia are cu t off acrogenously f rom the t ips of the spermat iophores , p rob

a b l y i n succession j u d g i n g from the vas t numbers p roduced , a l t hough th i s po in t 
has never been def in i te ly establ ished. Di spe r sa l is usua l ly b y means of a l eng th
wise s l i t or b y a rup ture of the m a r g i n of the p y c n i d i u m . I n cer ta in of the 
"nerv isequious" species on Abies the spe rmat ia m a y emerge th rough the sto-
mata l openings a n d effuse over the surface of the needle. V e r y occas iona l ly i n 
Bifusella faullii, c i r r h i of spe rma t i a m a y be observed s t and ing above the 
s tomata after main tenance i n mois t chambers i n the l abora to ry . I n size the 
spermat ia v a r y f rom abou t 0.5-1.2 n i n w i d t h i n different species a n d i n l eng th 
from about 3.0-3.5 n i n Bifusella faullii to 12-20 n i n Bifusella linearis. 

T h e p y c n i d i a mature 1 year after in fec t ion i n the "ne rv i sequ ious" species on 
Abies, whereas the ascocarps require 2 years to reach m a t u r i t y . I n the m a j o r i t y 
of Hypoderma taceae , however , the p y c n i d i a appear 1 o r 2 years after infect ion 
and are closely fol lowed b y the ascocarps d u r i n g the same season. 

I n a d d i t i o n to microscopic s tudies, field observat ions on gross morpho logy of 
the fungus, age of diseased needles, a n d so o n , are a l l a he lpful pa r t i n the 
complete c i r cum sc r ip t i on of a n i n d i v i d u a l species. N o d o u b t a l l of the H y p o 
dermataceae are more o r less paras i t ic , a l t hough the degree of pa ras i t i sm is 
extremely diff icul t to assess i n v o l v i n g as i t does not o n l y the re la t ive suscep
t i b i l i t y of the host w h i c h m a y v a r y f rom p l a n t to p l an t a n d the degree of 
vi rulence of the fungus itself b u t also the effects due to v a r i a t i o n of the env i ron 
menta l factors as w e l l . I t is no t surpr i s ing , therefore, t ha t i t is ra ther d i f f icul t to 
reproduce the diseases caused b y these fungi i n a r t i f i c ia l infect ion exper iments . 
W e i r (1916) was successful i n b r i n g i n g abou t infec t ion w i t h his Hypoderma 
deformans. D a r k e r (1932) reported sa t is factory infect ion exper iments w i t h 
Hypodermella laricis v . T u b . a n d H. concolor (Dearn . ) D a r k e r , b u t w i t h mos t 
others tested the results have p roved unsat is factory o r er ra t ic . I n spi te of th is , 
most Hypodermella (sensu lato) species, indeed most of the species t reated under 
the first nine genera below, appear to be more o r less s t rong ly paras i t i c a n d 
mature on y o u n g needles in situ on the twigs , often occu r r i ng o n p a r t i a l l y green 
needles o r on dead needles scat tered a m o n g other green needles w h i c h n o r m a l l y 
cont inue to r e m a i n a l i ve for one or several seasons more. T y p i c a l of another 
group of Hypode rma taceae are the con i fe r - inhab i t ing species of Lophodermium 
w h i c h are usua l ly present on o lder needles a n d comple te the i r m a t u r a t i o n o n the 
ground after the character is t ic needle-cast ing, o n s lash, or on m e c h a n i c a l l y 
in jured branches. F e w careful observat ions have been made on the age of the 
needles i n v o l v e d or on the age of the needles a t the t ime of the i r n o r m a l f a l l . I t 
is obv ious , however , t ha t a m o n g con i fe r - inhab i t ing species there appear to be 
two m a i n groups of species, one of w h i c h , compr i s ing most of the species of the 
first nine genera t reated below, is def in i te ly paras i t ic o n y o u n g needles a n d 
matures after 1 or 2 years o n needles in situ o n the twigs , a n d another w h i c h 
appears to be bu t w e a k l y paras i t ic a n d usua l l y requires 2 years to develop , 
often m a t u r i n g more or less s a p r o p h y t i c a l l y on the g r o u n d after ove rwin t e r i ng 
o n the fa l len needles o r on needles weakened b y some e n v i r o n m e n t a l facror to 
b y mechanica l i n ju ry . 

One phenomenon w h i c h shou ld be c i t ed is the associa t ion of ce r t a in secondary 
fungi sometimes present on needles p r i m a r i l y a t t acked b y species of H y p o -
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dermataceae. These fungi , about 30 i n number , occur o n l y on host tissues k i l l ed 
b y specific species of Hypode rma taceae a n d apparen t ly nowhere else. T h e y 
develop o n l y after the host food s u p p l y has been prepared for t h e m b y the 
p r i m a r y fungus a n d apparen t ly are no t paras i t ic on ei ther the host p lan t or the 
p r i m a r y parasite. Naevia piniperda fo l lowing after Lophodermium macrosporum, 
Nothophacidium phyllophilum after Hypodermella nervata, a n d Pezizella minuta 
after Hypoderma lethale, are t y p i c a l examples . A few fungi fol low after more t h a n 
one species of Hypoderma taceae , bu t for the most par t the re la t ionship is ra ther 
specific. Lophodermium autumnale, however , follows after Bifusella faullii and 
Hypodermella mirabilis i n eastern N o r t h A m e r i c a a n d after Hypoderma 
robustum i n the west. Severa l of the associated fungi m a y accompany the same 
species of Hypode rma taceae a l though the secondary infect ion i n a n y one a t t ack 
is l a rge ly l i m i t e d to a single species. T h u s Lophodermium autumnale, Stego-
pezizella balsameae, o r Leptosphaeria faullii and i ts imperfect state, Conio-
thyrium faullii, m a y be found i n associat ion w i t h Bifusella faullii. F r o m the 
economic v i e w p o i n t these secondary fungi are sometimes ex t remely impor t an t . 
B y robb ing the p r i m a r y fungus of i ts food supp ly they prevent the la t ter f rom 
f ru i t ing a n d thus act as n a t u r a l b io log ica l con t ro l agents. A s an example , 
d u r i n g the height of i ts deve lopment i n 1961, a co l lec t ion ( D A O M 88009) of 
Hendersonia pinicola W e h m . , secondary after Hypodermella concolor, was so 
abundan t t ha t the b lack masses of spores h u n g i n festoons on the needles of 
Pinus banksiana a n d b lackened the green leaves of vegeta t ion below. D u r i n g 
the fo l lowing year no evidence of ei ther the p r i m a r y or the secondary species 
cou ld be found a t the site of the earl ier infect ion near N o r t h Ons low, P o n t i a c 
C o u n t y , Quebec. A p p a r e n t l y the H. concolor infestat ion i n th is sma l l area was 
comple te ly wiped out . A related species was described on Pinus strobus under 
the name Hendersonula pinicola D e a r n . I ts p y c n i d i a occur o n l y on pine needles 
k i l l e d b y Bifusella linearis (Pk . ) v . H o h n . where they m a y break th rough the 
s t romat ic crust of the Bifusella species or th rough other points i n the epidermis 
where the crust is absent. T h e o r ig ina l descr ip t ion of Dearness is o b v i o u s l y a 
composi te one de r ived i n pa r t f rom a Hendersonia species a n d i n par t f rom 
Bifusella linearis. T h e immersed nature of the p y c n i d i a a n d the absence of a 
s t roma places this fungus i n Hendersonia a n d not i n Hender sonu la . S ince , 
however , the specific epi thet is preempted b y Hendersonia pinicola W e h m . , 
Hendersonia dearnessii, n o m . nov . is proposed for Hendersonula pinicola 
D e a r n . , M y c o l o g i a 20: 236. 1928 (non Hendersonia pinicola W e h m . , M y c o l o g i a 
38: 312 .1946) . 

Suggested Lines of Revision 
T h e classification of the Hypode rma taceae developed s l o w l y over the years 

a n d became more or less fixed l a rge ly a long the lines of Saccardo 's a n d Spegaz-
z in i ' s general scheme of classif ication on the basis of spore shape, color , a n d 
septat ion. A l t h o u g h other characters have been used i n a b road sense to 
segregate Coccomyces a n d the genera of the Rhytisma complex from the re
mainder of the Hypodermataceae , i t has ra re ly happened tha t spore characters 
have p layed such a p r i m a r y role i n the classif ication of a f a m i l y . U s u a l l y these 
characters have been used secondar i ly a n d i n large families m a y have been used 
over and over aga in . Nevertheless , as long as the number of species remained 
s m a l l , spore characters, especial ly shape, served fa i r ly wel l to de l im i t cer ta in 
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era. Unfo r tuna t e ly , as the n u m b e r of species moun ted , the d is t inc t ions 
between spore shapes broke d o w n a n d tended to intergrade. M o r e o v e r , when 
considered alone, spore shapes th rew m a n y unre la ted species together a n d 
sometimes separated o b v i o u s l y related species ra ther w i d e l y . R e c e n t l y , how
ever, cer ta in fundamenta l characters a n d relat ionships have come to l igh t a n d 
i t is now felt tha t i n a t least several groups ce r t a in f a i r l y c lear p r i m a r y d i s t inc 
tions m a y now be made a t the generic leve l on the basis of the m o r p h o l o g y of the 
hysterothecia, asc i , a n d p y c n i d i a , o r a synthesis of the i r characters . Spore shape, 
septat ion, a n d color m a y then be relegated to the pos i t ion of secondary generic 
characters. 

I n the classif icat ion proposed below, the genera Bifusella, Hypodermella, a n d 
Hypoderma have been cons iderab ly reduced a n d most of the i r con i fe r - inhabi t ing 
species have been r emoved to new genera. I t is felt tha t th is rea l ignment shows 
more accura te ly the re la t ionships of the va r ious species a n d genera to one 
another a n d to the other genera of the Hypode rma taceae . 

T h e Hypoderma taceae , as t reated below, fa l l i n to seven groups or complexes 
of related genera w h i c h m a y be designated as fol lows: A, the " n e r v i s e q u i a " or 
Lirula complex of 3 genera; B, t he Hypodermella complex of 5 genera ; C, the 
Bifusella complex of 3 genera ; D, the Lophodermium complex of 4 genera; 
E, the genus Coccomyces; F, the Colpoma complex of 3 genera ; a n d G, the 
Rhytisma complex of 3 genera. 

T h e first three groups are for the mos t par t s t r ong ly paras i t ic a n d ma tu re on 
leaves w h i c h are u sua l ly in situ on twigs a t the t ime of spore m a t u r i t y . I n 
contrast , the Lophodermium a n d Coccomyces complexes are composed la rge ly of 
w e a k l y paras i t ic species w h i c h i n general develop o n i n j u r e d or weakened plants 
most often towards the end of the g r o w i n g season or towards the e n d of the 
n o r m a l life span of the leaves. A m o n g the species of these groups are the 
t y p i c a l needle-casts a n d leaf - inhabi t ing species i n w h i c h the diseased needles or 
leaves usua l ly fa l l to the g round a n d after a sor t of s ap rophy t i c existence 
th roughout the win te r produce the i r p y c n i d i a a n d ascocarps d u r i n g the 
fo l lowing sp r ing or summer . T h e Colpoma complex ranges f rom w e a k l y paras i t i c 
species l i ke Colpoma quercinum to s ap rophy t i c species w h i c h develop on dead 
decor t ica ted wood . T h e Rhytisma complex is s t rong ly paras i t ic , a l t hough the 
d a r k s t r o m a t a w h i c h develop on green, deciduous leaves d u r i n g the g rowing 
season of the host produce ma tu re ascocarps o n l y after ove rwin t e r ing on the 
g round wh i l e on evergreen leaves they m a y be produced wh i l e s t i l l in situ o n the 
branch . 

A. T h e " n e r v i s e q u i a " or Lirula complex (genera 1-3). Perhaps the most 
pressing p rob lem i n the t a x o n o m y of the H y p o d e r m a t a c e a e concerns the 
d i spos i t ion of the nervisequious species occu r r ing o n Abies a n d Picea. T h e y 
fo rm a homogeneous group of c losely related species w h i c h are so easi ly 
recognized tha t t hey can be segregated f rom a l l o ther H y p o d e r m a t a c e a e b y the 
unaided eye. Y e t , i n the older classifications, t hey are d i s t r i bu t ed i n a n a n o m a 
lous fashion a m o n g the three genera Bifusella, Hypoderma, a n d Hypodermella, 
a n d a t var ious t imes cer ta in species have even been p laced i n the genus 
Lophodermium. I n these genera they have come to rest a m o n g groups of v e r y 
diverse compos i t ion composed of species e x h i b i t i n g a w ide v a r i e t y of hystero-
thec ia l characters a n d pa ras i t i z ing a broad range of host genera. O n Abies a n d 
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Picea the group is charac ter ized b y long , b l ack to b r o w n hys terothecia often 
extending the whole l eng th of the needles, w h i c h are a t least 2 years i n age. O n 
Abies on the upper surface of 1-year-old needles the p y c n i d i a l s t ructure w h i c h 
falls i n the form genus Hypodermina v . H o h n . extends i n a cont inuous or b roken 
l ine a long the sulcus or occas iona l ly i n two lines, one a long each w i n g of the 
needle. T h e p r i n c i p a l deve lopment of th is complex is o n Abies, bu t there are 
t w o species on Picea, Lophodermium macrosporum (Har t . ) R e h m a n d Bifusella 
crepidiformis D a r k e r , whose affinities appear to be w i t h the nervisequious 
species on Abies ra ther t h a n w i t h a n y g roup of the remainder of the H y p o 
dermataceae. T h e most logica l so lu t ion is to consider a l l of these nervisequious 
species as fo rming a special ized complex w i t h i n the Hypoderma taceae . I n 
contrast , the vas t m a j o r i t y of the remainder have more i r regular ly scattered 
hys terothecia a n d p y c n i d i a . Secondar i ly one m a y d i v i d e this nervisequious 
complex in to three new genera on the basis of spore shape, as fol lows: (a) a 
short-spored genus based on Hypoderma robustum, (b) a bi fusi form spored genus 
to accommodate Bifusella abietis, B. faullii, a n d B. crepidiformis, a n d (c) a 
m u c h larger, f i l i form-clavate spored genus based o n Hypodermella nervisequia. 

B. T h e Hypodermella complex (genera 4-8). T h i s g roup of genera is charac
ter ized b y ra ther s t rong ly paras i t ic species w h i c h f ru i t o n needles in situ on the 
tree, sometimes on p a r t i a l l y green needles. T h e y possess for the most pa r t 
conspicuous, usua l ly e l l i p t i c a l , d a r k or concolorous f ru i t ing bodies, w i t h ra ther 
b road , clavate-saccate asc i a n d rod- l ike to d i s t i n c t l y c lava te or long fusiform or 
even a lmost f i l i form spores. T h e most s t r i k i n g feature of the t ype species, 
Hypodermella laricis v . T u b . is the shape of i ts ascospores, often referred to as 
inver ted tear-shaped, tha t is , b r o a d l y c lava te a p i c a l l y a n d tapered towards the 
base. T h e genus subsequent ly came to be the res t ing place for a large a n d 
heterogeneous group of species on Pinus a n d Abies, w i t h a few o n phanerogamic 
hosts. D a r k e r (1932,1935), fo l lowing this o ld concept of spore shape, recognized 
19 species on conifer needles w h i c h fa l l accord ing to his k e y in to four w e l l 
defined groups of species. Lage rbe rg (1949) suggested tha t the genus shou ld be 
regarded as monospecific w i t h the name Hypodermella reserved for the t y p e 
species o n l y a n d tha t the other species shou ld be relegated to the genus 
Lophodermium. T h i s , however , i n no w a y appears to solve our d i l e m m a . 

Perhaps no one character t aken alone is sufficiently s ignif icant , bu t a s y n 
thesis of several enables one to define the above ment ioned four groups c lear ly . 
These groups, then , m a y be c i rcumscr ibed as d i s t inc t genera typ i f i ed b y the 
first species descr ibed i n each. I n a d d i t i o n to the Hypodermella nervisequia 
group treated under the " n e r v i s e q u i a " complex above, there remain three other 
generic aggregates of species: Hypodermella v . T u b . , w i t h the type-species o n l y , 
subcut icu la r , l a c k i n g a n open ing mechanism, w i t h s imple , e l l ip t i c , da rk colored 
p y c n i d i a , on Larix i n E u r a s i a a n d N o r t h A m e r i c a ; the Hypodermella ampla 
group w i t h subepidermal , da rk hys terothecia , f a i r ly deep-seated, a t most w i t h a 
s imple immersed core of p a r e n c h y m a cells foreshadowing the s l i t as i n the t y p e 
species, p y c n i d i a when present, s imple , on Pinus, p r i n c i p a l l y i n N o r t h A m e r i c a 
b u t w i t h one species f rom J a p a n ; a n d the Hypodermella sulcigena g roup for 
w h i c h v o n H o h n e l established a new genus, Lophodermella, w i t h deep-seated, 
subhypodermal , more or less concolorous hysterothecia , p y c n i d i a unrepor ted, o n 
Pinus, i n E u r o p e a n d N o r t h A m e r i c a . 
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I n add i t ion to these, former Hypodermella species, a n d w i t h affinities to the 
Hypodermella ampla g roup are three Hypoderma species, H. hedgcockii, H. 
lethale, a n d H. pedatum, w i t h subhypode rma l hys terothecia , a n d short rod- l ike 
spores, on Pinus, i n N o r t h A m e r i c a , w h i c h m a y be designated the H. hedgcockii 
group- F i n a l l y , Elytroderma D a r k e r , w i t h two-cel led ascospores a n d subepi 
dermal hys tero thec ia o n Pinus i n N o r t h A m e r i c a a n d E u r o p e , completes the 
genera of this complex . 

C. T h e Bifusella complex (genera 9-11) . T h e r emova l of the "ne rv i sequ ious" 
species f rom Bifusella, as proposed above, leaves a m o n g the coni fe r - inhabi t ing 
species o n l y the type-species, B. linearis (Pk . ) v . H o h n . , a n d a ra ther aber ran t 
species, B. striiformis D a r k e r , w h i c h , because of i ts s t r i k i n g d iss imi la r i t i es i n 
characters other t h a n spore fo rm, is p laced i n a new genus. B. linearis, w h i c h 
occurs on soft pines, i s s t r i c t l y subcu t i cu la r a n d is charac te r ized b y a n extensive, 
effused p y c n i d i a l s tate made u p of numerous more or less coalesced p y c n i d i a 
and a hys tero thecia l s tate i n w h i c h the paraphyses d isappear so ea r ly i n the 
development t h a t the species has come to be regarded as aparaphysa te . I ts 
closest relat ives are t w o species of Hypoderma w h i c h also occur on soft pines. 
These species are b o t h subcut icu la r , possess large conspicuous p y c n i d i a , show a 
tendency towards the bifusi form cond i t ion , a n d possess paraphyses w h i c h 
disappear or t end to do so before m a t u r i t y of the ascocarp. I n Hypoderma pini 
(Dearn . ) D a r k e r , the paraphyses d isappear so ear ly t ha t i t too has often been 
regarded as aparaphysa te . I n H. saccatum D a r k e r , the paraphyses though more 
persistent f ina l ly undergo lys is a n d a t m a t u r i t y m a y be l a c k i n g . T h e p y c n i d i a of 
B. linearis, H. pini, a n d H. saccatum possess a definite t h i n pseudoparenchyma-
tous cover ing above the sporu la t ing cush ion a n d i n th is respect resemble 
somewhat the p y c n i d i a l state of Lophodermium berberidis (Schleich.) R e h m 
described a n d i l lu s t r a t ed b y N a n n f e l d t (1932). I n Bifusella linearis the cove r ing 
layer of the p y c n i d i u m appears to consist of a s ingle l ayer of d a r k pseudo-
pa renchyma immed ia t e ly below a n d a t tached to the cu t ic le . T h e spermat ia , too, 
are v e r y s t r i k i n g , a t t a i n i n g a length of 20 y. o r more. I n th is species the effused 
p y c n i d i a l s t ruc ture after discharge of the spe rmat ia develops in to a s t roma- l ike 
crust near or t h rough w h i c h the hys tero thec ia often erupt . T h e fact t ha t 
Hemiphacidium planum ( D a v i s ) K o r f , w h i c h develops secondar i ly after B. 
linearis, m a y also occur after H. saccatum o n Pinus flexilis suggests a fur ther 
re la t ionship between the two Hypode rma taceae as the secondary fungi are i n 
general qu i te specific i n the i r host re la t ionships as w e l l as i n the i r associations 
w i t h the p r i m a r y parasites. A c c o r d i n g l y , for the reasons s ta ted, these t w o 
Hypoderma species have been transferred be low to the genus Bifusella. 

T h e older genus Duplicaria F c k l . , w h i c h is a l l i ed to Bifusella v . H o h n . , also 
has bifusi form spores, b u t a m u c h th icke r cover ing layer a n d a modera te ly we l l 
developed s u b h y m e n i a l l ayer , abundan t persistent paraphyses , a n d s m a l l , 
ra ther inconspicuous p y c n i d i a . 

A n aber rant species, Bifusella striiformis D a r k e r , w i t h subep idermal hystero
thec ia , somewhat b i - , occas iona l ly t r i fus i form spores, a n d w i t h p y c n i d i a 
u n k n o w n , is placed i n a new genus near Duplicaria a n d Bifusella i n the k e y to 
genera g iven be low. I t is no t p a r t i c u l a r l y c losely a l l i ed to e i ther o r to a n y o ther 
member of the Hypode rma taceae b u t is p laced here because of i ts spore shape. 

D. T h e Lophodermium complex (genera 12-15) . I n cont ras t to the foregoing 
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ra ther s t rong ly paras i t ic groups is a v e r y diverse a n d large complex of species 
w h i c h are p r o b a b l y o n l y w e a k l y paras i t ic . T h e y usua l ly complete the i r life 
cycles more or less s a p r o p h y t i c a l l y on fallen conifer needles, or on fallen leaves, 
or on twigs or on dead areas on evergreen leaves of var ious phanerogamic 
plants . T h e group includes the so-called "needle casts" of conifer needles. T h e 
ascocarps i n the genera of th i s g roup are t y p i c a l l y short , e l l i p t i ca l , d a r k colored, 
a n d ra ther sha rp ly de l imi t ed . T h e i r asci t end to be na r row, v a r y i n g f rom c y l i n 
d r i ca l to more or less c lavate a n d somet imes l ong - s t a lked ( J bu t never b r o a d l y 
saccate as i n m a n y of the foregoing more paras i t ic groups. T h e i r paraphyses are 
abundan t , s imple , sometimes coi led or c lub-shaped a t the t i p . Ascospores v a r y 
f rom shor t fusiform or rod-shaped to needle-shaped. P y c n i d i a are s m a l l , c i r cu la r 
to e l l ip t i ca l a n d fa l l i n general in to the fo rm genus Leptostroma. F o u r genera are 
assigned here. 

Hypoderma D C . ex S a i n t A m a n s emend. D e N o t . , w h i c h has been a " c a t c h 
a l l " genus for a n y short-spored species, s t i l l remains one of the larger genera 
after r em ov ing several species elsewhere as proposed above. T h e genus s t i l l 
remains i n need of s tudy . I n general i t includes a m i x t u r e of species la rge ly 
character ized b y c lava te asci w h i c h become long-s ta lked a t m a t u r i t y . A s 
cons t i tu ted a t present i t includes species whose ascospores v a r y f rom rod- l ike to 
fusiform a n d m a y be one-celled, pseudoseptate, or def in i te ly uniseptate. I ts 
ascocarps t end to be rather t h i n a n d fiat. S u c h a def in i t ion removes from 
Hypoderma a l l of the coni fe r - inhabi t ing species except H. thujae D u r r i e u a n d 
H. cunninghamiae T e n g . 

A new genus is proposed be low for Hypoderma desmazierii D u b y . T h i s 
species w i t h i ts uns ta lked , s u b c y l i n d r i c a l asci resembles more closely Lopho
dermium pinastri t h a n the other species of Hypoderma. I ts s t rong ly developed 
open ing mechanism a n d the manner i n w h i c h i ts deve lop ing ascocarp pushes a 
group of ep ide rma l host cells to the b o t t o m of the f ru i t ing b o d y are ce r t a in ly 
reminiscent of L. pinastri. 

Lophodermium C h e v . , the largest a n d most complex genus, though a d m i t t e d l y 
con ta in ing a w i d e l y d ivergent group of organisms, is the most diff icult to 
reorganize i n a n y sat isfactory manner . T h e genus has been t reated i n a monogra
phic s t u d y b y T e h o n (1935) bu t the generic l imi t s app l i ed b y v o n H o h n e l 
(1917a, d) a n d T e h o n are so pa t en t ly ar t i f ic ia l tha t they have ra re ly been g iven 
recogni t ion b y other mycologis ts . A l t h o u g h cer ta in b road d iv is ions migh t be 
suggested i t seems premature to a t t emp t to make a n y w o r t h w h i l e reorganiza
t i o n a t this t ime . 

Lophomerum Ouel le t te a n d M a g a s i , however , makes use of phragmosporous 
septa t ion as a character to segregate cer ta in species f rom the large mass of 
Lophodermium species. Ca re mus t be exercised i n a p p l y i n g this cr i ter ion since 
under ex t remely mois t condi t ions m a n y of the species of this genus can be 
forced to form a centra l sep tum or even to germinate w i t h i n the ascus. 

E. T h e genus Coccomyces (genus 16). Coccomyces s tands somewhat apar t 
f rom other genera of the Hypoderma taceae bu t i t appa ren t ly has ra ther definite 
affinities to the genus Lophodermium. I t includes subc i rcu lar to po lygona l forms 
w h i c h tear open lacera te ly or open b y sha rp ly defined rad ia te ly arranged sl i ts 
p rov ided w i t h organized opening mechanisms. 

F. T h e Colpoma complex (genera 17-19) . T h i s group centers a round the 
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s Colpoma a n d includes forms w h i c h are e rumpent t h rough the bark or bare 
wood. T h e y possess a ra ther we l l developed, somet imes more or less da rkened 
basal layer beneath the s u b h y m e n i a l l ayer . Colpoma is the best k n o w n genus 
and consists of a n u m b e r of species w i t h scolecosporous ascospores. Inc luded 
here at present are a number of species, several of w h i c h shou ld p r o b a b l y be 
reduced to s y n o n y m y . Xyloschizon S y d . , a somewhat doubt fu l genus o n the 
basis of the descr ip t ion of its type species, X. weirianum S y d . , appears to be a 
phragmosporous segregate f rom Colpoma. T h e second species, X. stratum S y d . , 
on Crataegus, does not appear to differ m a r k e d l y f rom the widespread Colpoma 
crispum (P . ex F r . ) S a c c , c o m m o n o n b a r k a n d bare w o o d of conifers. T h e t h i r d 
genus of this group is Bifusepta D a r k e r , a phragmosporous genus w i t h b i fus i 
form spores. 

G. T h e Rhytisma complex (genera 20-22) . F i n a l l y , the seventh g r o u p i n g 
includes the genera Rhytisma, Placuntium, a n d Nymanomyces a n d comprises the 
large s t romat i c types w h i c h m a y have several ascocarps i n each s t roma as i n 
most Rhytisma species a n d i n Nymanomyces. Of ten i n Placuntium andromedae 
(P.) E h r e n b g . ex v . H o h n . , the number of ascocarps i n a s t r o m a is reduced to 
one large c i r cu la r ascocarp su r round ing a sterile area i n each s t roma . T h e 
characters of Placuntium are those of a rather robust Rhytisma w i t h large, 
s l igh t ly greenish-yel low c lavate ascospores i n contras t to the more hya l ine , 
smaller c l avu la te ascospores of Rhytisma. I n the genus Nymanomyces the 
ascospores are b r o w n a n d o v o i d . 

T h e present s tudy , then , d iv ides the Hypode rma taceae a m o n g 22 genera, 
i nc lud ing 15 h i the r to v a l i d l y publ i shed genera composed of the 11 genera 
recognized b y v o n A r x a n d M u l l e r (1954) together -with Lophodermella v . H o h n . , 
the somewhat doub t fu l Xyloschizon S y d . , Bifusepta D a r k e r , a n d Lophomerum 
Ouellet te a n d M a g a s i . I n a d d i t i o n seven new genera are proposed below to g ive 
a more meaningful classif icat ion, especial ly for the con i fe r - inhab i t ing species. 

Concerning the Names of the Genera Hypoderma and Lophodermium 
T h e nomencla ture of the genus Lophodermium is b o u n d i n t i m a t e l y w i t h t ha t 

of Hypoderma, a genus established b y D e C a n d o l l e ( in L a m a r c k a n d D e 
C a n d o l l e , 1805) for 5 species segregated f rom Hysterium Pers . a n d Xyloma Pers . 
a n d to w h i c h D e C a n d o l l e (1815) la ter added 7 more species a n d a n u m b e r of 
variet ies . S a i n t A m a n s (1821) established p r i o r i t y for Hypoderma a n d placed 
therein 5 of D e Cando l l e ' s species i n c l u d i n g H. arundinaceum (Schrad.) D C . 
a n d H. virgultorum D C , an avowed subs t i tu te for Hysterium rubi Pers . , bo th of 
wh ich were dest ined to p l a y l ead ing par ts i n the compl i ca t ed interchanges 
between Hypoderma a n d Lophodermium. C h e v a l l i e r (1822) segregated f rom 
Hypoderma o n ra ther quest ionable grounds a new genus Lophoderma a n d 
inc luded H. arundinaceum i n the former a n d Lophoderma rubi (Pers.) ex C h e v . 
i n the lat ter . L a t e r , C h e v a l l i e r (1826) abandoned b o t h genera a n d un i t ed the i r 
species i n a new g6nus Lophodermium. C lea r -cu t c i r cumscr ip t ions were no t 
d r a w n u p for Hypoderma D C . ex S a i n t A m a n s a n d Lophodermium C h e v . u n t i l 
D e N o t a r i s (1847) revised bo th genera a n d i n c l u d e d Hypoderma rubi (Pers. ex 
C h e v . ) D e N o t . i n the former a n d Lophodermium arundinaceum (Schrad . ex 
S a i n t A m a n s ) C h e v . i n the la t ter . U n f o r t u n a t e l y , th is t r ea tmen t reversed the 
pos i t ion t aken b y C h e v a l l i e r i n 1822. O t t o K u n t z e (1898) a r r ived a t essent ia l ly 
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the same conclusions as C h e v a l l i e r (1822) b y a rgu ing that , s ince 3 of the 5 
species o r i g ina l l y named b y D e C a n d o l l e i n 1805 were congeneric, the major 
g roup of species w h i c h i n c l u d e d H. arundinaceum, shou ld have been assigned 
la ter to Hypoderma ins tead of Lophodermium. A c c o r d i n g l y , he transferred a l l 
Lophodermium species l i s ted i n the first 11 vo lumes of Saccardo ' s Sy l loge 
F u n g o r u m back to Hypoderma a n d a l l of the Hypoderma species i n the same 
vo lumes to a new genus Hypodermopsis. 

C h e v a l l i e r (1822) i n d i v i d i n g the genus Hypoderma a n d p lac ing H. arundi
naceum i n the Hypoderma e n t i t y thereby a u t o m a t i c a l l y fixed this species as type . 
'Lophodermium C h e v . (1826) i n i ts o r ig ina l c i r cumsc r ip t i on a n d i n the revised, 
res t r ic ted c i r cum sc r ip t i on of D e N o t a r i s (1847) is superfluous a n d therefore 
i l l eg i t imate ( A r t . 63) because i t i nc luded L. arundinaceum, the type-species of 
Hypoderma. Hypoderma as t reated b y O . K u n t z e (1898) i n c l u d e d H. arundi
naceum a n d is i n accord w i t h Cheva l l i e r ' s t rea tment of 1822. 

I n the Lophoderma e n t i t y C h e v a l l i e r (1822) p laced Lophoderma rubi, L. 
scirpinum, a n d X . nervisequum, b u t la ter he (1826) abandoned Lophoderma a n d 
transferred i t s species together w i t h a n u m b e r of Hypoderma species i n c l u d i n g 
H. arundinaceum to his new genus Lophodermium, a n avowed subst i tu te for 
Hypoderma. D e N o t a r i s (1847) revised Hypoderma w i t h the type-species, H. 
arundinaceum, r emoved . W i t h this rev i s ion the name w o u l d have to be ascribed 
to D e N o t a r i s a n d w o u l d be a later h o m o n y m of Hypoderma D C . ex S a i n t 
A m a n s a n d Hypoderma as revised b y Cheva l l i e r , a n d a s y n o n y m of Lophoderma 
C h e v . Hypodermopsis 0 . K u n t z e is superfluous because i t inc luded i n i ts 
c i r cumsc r ip t i on a l l three species of Lophoderma C h e v . 

T h e current usage of Hypoderma a n d Lophodermium fol lows the t rea tment of 
D e N o t a r i s (1847) a n d is i l legal for bo th genera bu t the rev is ion of D e N o t a r i s 
has since his t ime been fol lowed b y p rac t i ca l ly a l l mycologis ts w i t h the excep
t i o n of O . K u n t z e (1898) a n d to repor t those w h o have adopted this usage 
results in a l i s t of a l l persons knowledgeable i n the Hypode rma taceae i n c l u d i n g 
D u b y (1861), F u c k e l (1870), K a r s t e n (1873), Sacca rdo (1883), R e h m (1887), 
E l l i s a n d E v e r h a r t (1892), Schroeter (1893), a n d a m o n g more recent workers , 
v o n H o h n e l (1917a), H i l i t z e r (1929), N a n n f e l d t (1932), T e h o n (1935), T e r r i e r 
(1942), a n d others. 

I n keep ing w i t h the sp i r i t of A r t i c l e 14 of the In t e rna t iona l C o d e of B o t a n i c a l 
Nomenc l a tu r e ( L a n j o u w et al. 1961) i t is h i g h l y desirable t ha t these t w o genera 
be ma in t a ined w i t h the c i rcumscr ip t ions of D e N o t a r i s to a v o i d the numerous 
confusing changes tha t a s t r ic t app l i ca t i on of the rules w o u l d en ta i l . 

T h e s imples t me thod of legal iz ing the present usage requires first, as per
m i t t e d b y A r t i c l e 7, N o t e 8, of the " C o d e , " the selection a n d conserva t ion of a 
new type-species for Hypoderma D C . ex S a i n t A m a n s , a v a l i d name a t present 
l ega l ly typ i f ied b y H. arundinaceum. If, however , H. virgultorum D C . ex S a i n t 
A m a n s , an obl igate s y n o n y m of H. rubi (Pers . ex Chev . ) D e N o t . , were con
served as the type-species of Hypoderma, the s tatus of the genus w o u l d then be 
fixed w i t h a c i r cumsc r ip t ion i n keeping w i t h t ha t of D e N o t a r i s . Lophoderma 
C h e v . ( inc lud ing L. rubi) w o u l d then become superfluous ( A r t . 63). Hypoderma 
i n the sense of Cheva l l i e r w i t h the type-species (H. rubi) r emoved w o u l d have 
to be ascr ibed to Cheva l l i e r ( A r t . 48) a n d w o u l d become a la ter h o m o n y m . 
Lophodermium C h e v . , because i t includes H. rubi, w o u l d s t i l l r emain superfluous 
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d Lophodermium i n the sense of D e N o t a r i s w i t h the type of Lophodermium 
C h e v removed w o u l d have to be ascr ibed to D e N o t a r i s a n d w o u l d become a 
later h o m o n y m of Lophodermium C h e v . Hypoderma D C . ex S a i n t A m a n s , as 
treated b y D e N o t a r i s , w o u l d then become legal a n d i ts usage w o u l d corre
spond to tha t of S a i n t A m a n s a n d w o u l d agree w i t h cur ren t usage. Hypoderma i n 
the sense of 0 . K u n t z e , however, w o u l d become s y n o n y m o u s w i t h Hypoderma 
Chev . , whi le Hypodermopsis O . K u n t z e w o u l d become i l l eg i t imate as superfluous 
for Hypoderma D C . ex S a i n t A m a n s . U n f o r t u n a t e l y , as po in ted ou t above, 
Lophodermium w o u l d s t i l l r ema in superfluous. T o legalize th is name i t is 
therefore necessary to fa l l back on A r t i c l e 14 of the " C o d e " and conserve 
Lophodermium C h e v . w i t h the type-species L. arundinaceum (Schrad . ex S a i n t 
Amans ) C h e v . 

T h e formal proposals for conserva t ion are made be low for submiss ion to the 
Genera l C o m m i t t e e for B o t a n i c a l N o m e n c l a t u r e . P e n d i n g the recommenda
tions of the C o m m i t t e e on the proposals, the ex is t ing usage of Hypoderma a n d 
Lophodermium is being fol lowed. 

P R O P O S A L 1 
P roposa l for the conserva t ion of a type-species for Hypoderma D C . ex S a i n t 

A m a n s (1821) (Hypodermataceae) . 

L E C T O T Y P U S : Hypoderma rubi (Pers. ex C h e v . ) D e N o t . G i o r n . B o t . I t a l . 
2(2): (37). 1847. (typ. cons. prop.). 

[ss Hysterium rubi Pers . , Obs . M y c . 1: 84. 1796; = Hypoderma virgul-
torum D C , F l . F r a n c . 3 ed. 6: 165. 1815 (an avowed subs t i tu t e ) ; = H. 
virgultorum D C . ex S a i n t A m a n s , F l . A g e n . 515. 1821; =s Lophoderma 
rubi (Pers.) ex C h e v . , J . P h y s . 94: 31. 1822; = Hysterium rubi Pers . ex 
F r . , S y s t . M y c . 2: 587.1823]. 

V E R S U S L E C T O T Y P U S : Hypoderma arundinaceum (Schrad.) D C . ex S a i n t 
A m a n s , F l . A g e n . 516 .1821 . (typ. rej. prop.). 

D I S C U S S I O N 

W h e n C h e v a l l i e r (1822) d i v i d e d Hypoderma D C . ex S a i n t A m a n s in to two 
groups, he retained H. arundinaceum i n Hypoderma, i n effect select ing a 
lec to type for the name, a n d erected Lophoderma to i nc lude L. rubi (an obl igate 
s y n o n y m of H. virgultorum). D e N o t a r i s (1847) revised the genus Hypoderma 
w i t h the exclus ion of H. arundinaceum, b u t the inc lus ion of H. rubi. T h i s la ter 
usage has been fo l lowed i n a l l major studies w i t h the except ion of t ha t of 
0 . K u n t z e (1898). T h e proposa l seeks to legalize the nomencla tu re of more t han 
140 years of reference to the genus Hypoderma a n d i n c i d e n t a l l y to e l imina te a n y 
c l a i m the ra re ly a n d a lways incor rec t ly used Lophoderma m i g h t have to species 
cu r ren t ly placed i n Hypoderma. 

P R O P O S A L 2 
P roposa l for the conserva t ion of the generic name Lophodermium C h e v a l l i e r 

(1826) (Hypodermataceae) . 
Lophodermium C h e v a l l i e r , F l . Pa r i s 1: 435.1826. (nom. cons. prop.). 

L E C T O T Y P U S : L. arundinaceum (Schrad . ex S a i n t A m a n s ) C h e v . (typ. cons, 
prop.). 
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D I S C U S S I O N 
W h e t h e r Hypoderma D C . ex S a i n t A m a n s remains typi f ied b y H. arun

dinaceum i n accordance w i t h the choice of C h e v a l l i e r (1822) or, th rough the 
acceptance of proposa l 1, becomes typi f ied b y H. rubi (under the name of H. 
virgultorum), the name Lophodermium C h e v . is superfluous a n d therefore 
i l leg i t imate , because i ts o r ig ina l c i r cumsc r ip t i on inc luded bo th species. P roposa l 
2 serves a two-fo ld purpose: to conserve the name of a genus tha t has been i n 
use for 140 years, and , to conserve i t i n the sense of D e N o t a r i s . T h u s , the 
revis ion b y D e N o t a r i s of bo th Hypoderma a n d Lophodermium, w h i c h is w h a t 
every one is fo l lowing , can be made legal . 

R E A S O N S F O R C O N S E R V A T I O N 

A c c o r d i n g to a s t r ic t app l i ca t i on of the rules of nomencla ture , w i thou t the 
acceptance of the above-ment ioned proposals, a l l Lophodermium species w o u l d 
have to be p laced i n the genus Hypoderma a n d a l l Hypoderma species i n the 
genus Lophoderma. T h i s is essent ial ly w h a t was proposed b y O . K u n t z e (1898) 
except t ha t he erected Hypodermopsis O . K u n t z e , an inadver ten t b u t avowed 
subst i tu te for Lophoderma. M o r e t han 100 species of Lophodermium a n d about 
50 species of Hypoderma, more than one-half of the k n o w n species of the 
Hypoderma taceae , w o u l d be i n v o l v e d i n changes if the two genera, Hypoderma 
and Lophodermium, were not re ta ined w i t h the c i rcumscr ip t ions of D e N o t a r i s . 
W i t h re tent ion i n this sense there w o u l d be no a m b i g u i t y a t tached to ei ther 
name. W h i l e Hypoderma is v a l i d l y publ i shed a n d legi t imate there is no l eg i t i 
mate name for Lophodermium i n the sense of D e N o t a r i s . Accep tance of the 
proposals w o u l d not i n v o l v e the creat ion of new combina t ions or au tho r 
c i ta t ions b u t w o u l d merely legalize the genus Lophodermium a n d the usage of 
combina t ions under bo th genera i n the sense of D e N o t a r i s a n d of cur ren t 
pract ice . 

K E Y T O G E N E R A O F H Y P O D E R M A T A C E A E 
A . Stromata simple, mono-ascocarpous B . 

B . Basal stromatic tissue weakly developed C . 
C . Ascocarps el l ipt ical to linear D . 

D . Ascocarps mostly linear, often nervisequious, dark brown 
to b lack; pycnid ia continuous or in broken lines E . 

E . Ascospores rod-shaped I. V I R G E L L A 
E . Ascospores bifusiform II . I S T H M I E L L A 
E . Ascospores clavate to clavate-cylindrical I I I . L I R U L A 

D . Ascocarps mostly el l ipt ical , concolorous to b lack ; pycn id ia scattered 
or unknown F . 

F . A s c i more or less broadly saccate to clavate G . 
G . Ascospores not bifusiform H . 

H . Ascocarps subcuticular, ascospores clavate I V . H Y P O D E R M E L L A 
H . Ascocarps subepidermal, ascospores variable I. 

I. Ascospores rod-shaped, continuous V . P L O I O D E R M A 
I. Ascospores clavate, continuous V I . D A V I S O M Y C E L L A 
I. Ascospores elongated, fusiform, 2-celled V I I . E L Y T R O D E R M A 

H . Ascocarps subhypodermal, ascospores c l ava t e . . . V I I I . L O P H O D E R M E L L A 
G . Ascospores bifusiform . . J . 

j . Ascocarps subcuticular K . 
K . P y c n i d i a large, often effuse, conspicuous I X . B I F U S E L L A 
K . P y c n i d i a small , discrete, inconspicuous X . D U P L I C A R I A 

J . Ascocarps subepidermal X I . S O L E E L L A 
F . A s c i narrowly clavate or cyl indrical L . 

L . A s c i clavate and typ ica l ly long-stalked, ascospores 
rod-shaped X I I . H Y P O D E R M A 

L . A s c i more or less cyl indr ica l M . 
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M . Ascospores rod-shaped X I I I . M E L O D E R M A 
M . Ascospores filiform N . 

N . Ascospores continuous X I V . L O P H O D E R M I U M 
N . Ascospores phragmosporous X V . L O P H O M E R U M 

C. Ascocarps subcircular to polyhedral X V I . C O C C O M Y C E S 
B Basal stromatic tissue strongly developed O . 

O. Ascospores clavate to filiform, continuous X V I I . C O L P O M A 
o! Ascospores clavate, phragmosporous X V I I I . X Y L O S C H I Z O N 
o! Ascospores bifusiform, phragmosporous X I X . B I F U S E P T A 

A . Stromata complex, poly- and usually syncarpous P . 
P . Ascospores hyaline, clavate to filiform Q. 

Q. Ascocarps numerous in s t roma; ascospores filiform to clavulate X X . R H Y T I S M A 
O Ascocarps few in s t roma; ascospores broadly clavate X X I . P L A C U N T I U M 

P . Ascospores brown, ovoid X X I I . N Y M A N O M Y C E S 

Genera of Hypodermataceae 
I. Virgella gen. nov . H y p o d e r m a t a c e a r u m 

Hys te ro thec i a h y p o p h y l l a , atrofusca, i nna t a , nervisequia , l ong i tud ina l i 
incisura aper ient ia , p r i m o r d i o incisurae consp icuo ; s t r a t u m tegens a t r i pseudo-
parenchymat i s ; s t r a t u m basi lare p l e c t e n c h y m a t i c u m a c h r o u m . A s c i saccato-
c lava t i . Paraphyses s impl ices , fi l iformes. Ascosporae baci l lares , muco invo lu tae . 
P y c n i d i a s i m p l i c i a con t i nua e p i p h y l l a ; s t r a t u m con id iopho ro rum a p p l a n a t u m ; 
spermat ia m i n u t a , bac i l l a r i a . 

E T Y M O L O G I A : virga, a s t reak or s t r ipe of co lor on clothes, et -ella, a d i m i n u t i v e 
suffix; i n reference to the appearance of the hys te ro thec ium. 

S P E C I E S T Y P I C A : Virgella robusta (v. T u b . ) D a r k e r 

Hys te ro thec i a h y p o p h y l l o u s , d a r k b r o w n , innate , nervisequious, opening b y 
a l o n g i t u d i n a l fissure; p r i m o r d i u m of s l i t consp icuous ; cover ing l aye r of da rk 
pseudoparenchyma; basa l l ayer p lec tenchymatous , colorless. A s c i saccate-
clavate . Paraphyses s imple , filiform. Ascospores rod-shaped, enclosed i n 
gelat inous sheath. P y c n i d i a s imple , cont inuous , e p i p h y l l o u s ; conid iophore layer 
flat; spermat ia minu te , bac i l la r . 

I . Virgella robusta (v . T u b . ) comb . nov. 
= Lophodermium infectans M a y r , D i e W a l d u n g e n v o n N o r d a m e r i k a . 
336 .1890 (nom. nud . ) . 
= Hypoderma robustum v . T u b . , A r b . B i o l . A b t h . L a n d - u . F o r s t w . ka i s . 
G e s u n d h . 2(1): 16 .1901 . 

S P E C I M E N I S O T Y P I C U M : on Abies concolor (Gord . ) P a r r y , S a n B e r n a r d i n o 
M o u n t a i n s , C a l i f o r n i a , H. Mayr, i n F a r l o w H e r b a r i u m . 

I n conversa t ion Professor C . v o n T u b e u f in formed the wr i t e r a n u m b e r of 
years ago tha t M a y r ' s ma te r i a l , t h rough serious neglect, h a d become worthless 
a n d h a d been discarded. T h e isotype mate r i a l sent to Professor W . G . F a r l o w 
b y M a y r is a pa r t of the o r ig ina l co l lec t ion a n d was appa ren t ly the basis also for 
v o n Tubeuf ' s la ter descr ip t ion (see B o y c e , M y c o l o g i a 19: 284, 285.1927) . 

I I . Isthmiella gen. n o v . H y p o d e r m a t a c e a r u m 
Genus Virgettae subsimile , sed ascosporis b i fus i formibus . 

E T Y M O L O G I A : isthmus, i s thmus , et -ella, a d i m i n u t i v e suffix, i n reference to the 
spore shape. 

S P E C I E S T Y P I C A : Isthmiella abietis (Dearn . ) D a r k e r 
A genus somewhat s im i l a r to Virgella, b u t w i t h b i fus i form ascospores. 
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1. Isthmiella abietis (Dearn . ) comb. nov. 
B== Bifusella abietis D e a r n . , M y c o l o g i a 18: 239 .1926 . 

S P E C I M E N H O L O T Y P I C U M : i n Dearness H e r b a r i u m , on Abies lasiocarpa 
(Hook . ) N u t t . , C h a l l i s N a t . F o r . , B o n a n z a , Ida . , A u g . 7, 1911. G. G. Hedgcock: 
9395. 

l^Isthmiella crepidiformis (Darke r ) c o m b . nov . 
^•Bifusella crepidiformis D a r k e r , C o n t r . A r n o l d A r b o r . 1: 22 .1932 . 

3. Isthmiella faullii ( D a r k e r ) comb . nov . 
Bifusella faullii D a r k e r , C o n t r . A r n o l d A r b o r . 1: 19 .1932. 

I I I . L i r u l a gen. nov . H y p o d e r m a t a c e a r u m 

Genus Virgellae subs imi le , sed ascosporis c lavato-f i l i formibus . 

E T Y M O L O G I A : lira, a furrow, et -ula, a d i m i n u t i v e suffix; i n reference to the 
appearance of the hys te ro thec ium, especial ly when open. 

S P E C I E S T Y P I C A : L. nervisequia ( D C . ex F r . ) D a r k e r 
A genus somewhat s imi l a r to Virgella, bu t w i t h c lavate-f i l i form ascospores. 

1. Lirula nervisequia ( D C . ex F r . ) c o m b . nov . 
^Hypoderma nervisequum D C , F l . F r a n c . 6: 167.1815. 
^Lophoderma nervisequum ( D C . ) ex C h e v . , J . P h y s . 94: 31. 1822. 
= Hysterium nervisequium ( D C ) ex F r . , Sys t . M y c . 2: 587 .1823 . 
s= Lophodermium nervisequium ( D C . ex F r . ) C h e v . , F l . P a r i s 1: 435. 
1826. 
^Lophodermium nervisequium ( D C . ex F r . ) R e h m , i n R a b h . , K r y p t . - F l . 
I I . 1(3): 44 .1887 . 

Hypodermopsis nervisequa ( D C ex F r . ) O . K u n t z e , R e v . G e n . P I . 3(2): 
487. 1898. 
a s Hypodermella nervisequia ( D C . ex F r . ) Lagerberg , M e d d . S t a t . 
SkogsforsQksanst. 7: 148.1910. 

= Hypodermella lirelliformis D a r k e r , C o n t r i b . A r n o l d A r b o r . 1: 4 5 . 1 9 3 2 . 
T h e isotype of the F r i e s i a n ho lo type is present i n M o u g e o t ' s ample co l lec t ion 

w h i c h is preserved i n the h e r b a r i u m of the Conse rva to i r e et J a r d i n Bo tan iques 
( G - D C ) , G e n e v a , S w i t z e r l a n d . T h i s spec imen has o n l y the s m a l l , i n c on 
spicuous, scat tered p y c n i d i a a n d no t the b road , conspicuous k i n d i l lus t ra ted b y 
H a r t i g , v o n Tubeuf , a n d others. N o t h a v i n g seen the t ype of Hysterium 
nervisequium a t the t ime of pub l i ca t i on , D a r k e r (1932) assumed the H a r t i g 
i l lus t ra t ions to represent the p y c n i d i a l state of H. nervisequium. U n f o r t u n a t e l y 
th i s was n o t so a n d consequent ly H. lirelliformis D a r k e r mus t become a 
s y n o n y m of L. nervisequia. T h e species w r o n g l y de te rmined a n d described as 
H. nervisequia b y D a r k e r is now proposed as a new va r i e ty . 

2. Lirula nervisequia ( D C ex F r . ) D a r k e r va r . conspicua va r . nov . 

Va r i e t a s Lirellae nervisequiae s imi l i s , sed p y c n i d i i s conspicuis , ep iphy l l i s , 
con t inu is secundum s i n u m acus, subeffusis, 280-630 n la t i s , a t robrunneis post 
d iss ipa t ionem spe rma t io rum. 

E T Y M O L O G I A : conspicua, conspicuous. 
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S P E C I M E N T Y P I C U M : D . Saccardo, M y c o t h . I t a l . N o . 504. 1900. "Lophoder
mium nervisequum ( D C . ) R e h m — i n foliis Abietis pectinatae. M a i o 1898. A b . A . 
Cares t i a . " 

V a r i e t y s imi l a r to Lirula nervisequia b u t w i t h conspicuous p y c n i d i a , e p i p h y l 
lous, cont inuous a long the sinus of the needle, somewhat effuse, 280-630 /x w ide , 
da rk b rown after the dispersal of the spermat ia . 

S T A T U S PYCNIDICUS: Hypodermina nervisequa ( L k . ) v . H o h n . , S i t z b . k . A k a d . 
W i s s . W i e n , M a t h . - n a t . K l a s s e . A b t . 1 .125(1/2) : 55 .1916. 

= Hypodermium nervisequum L k . , S p . P I . 6(2) : 89 .1824 . 
=sSchizoderma nervisequum ( L k . ) D u b y , B o t . G a l l . 2: 885 .1830. 

— Daedala nervicola H a z s l i n s z k y , V e r h . Zoo l . -bo t . Ges . W i e n 37: 154.1887. 
F r o m v o n H o h n e l ' s desc r ip t ion of the p y c n i d i a l state i t appears t ha t he was 

descr ibing the p y c n i d i a of the v a r i e t y conspicua when he made the new c o m 
b ina t ion Hypodermina nervisequa ( L k . ) v . H 6 h n . a n d i t seems qui te l i k e l y t ha t 
both L i n k a n d D u b y were descr ib ing the same fungus. F o r va r ious reasons v o n 
H o h n e l rejected b o t h Hypodermium L k . a n d Schizoderma D u b y b u t over looked 
the genus Daedala H a z s l . w i t h the species D. nervicola H a z s l . F r o m an examina 
t ion of the type specimen, this , too, appears to be the imperfect s tate of the va r . 
conspicua. If so, the genus has p r i o r i t y over Hypodermina v . H o h n . , b u t 
unfor tunate ly the genus name is so s imi l a r to Daedalea P . ex F r . , w i t h w h i c h i t 
has been confused b y the o n l y wri ters w h o have c i ted i t ( H i l i t z e r , 1929, D a r k e r , 
1932, a n d T e h o n , 1935), tha t i t seems best to i n v o k e A r t i c l e 75 of the Inter
nat ional C o d e of B o t a n i c a l N o m e n c l a t u r e a n d abandon i t . I n this event i t m a y 
be t reated as an or thographic v a r i a n t of Daedalea Pers . ex F r . of w h i c h i t 
becomes a later h o m o n y m . 

T h e p y c n i d i a l state of L. nervisequia v a r . conspicua, u n t i l proof is shown to 
the con t ra ry , should be cal led Hypodermina nervisequa ( L k . ) v . H o h n . O n the 
other h a n d , the p y c n i d i a l state of L. nervisequia does no t appear to have been 
named, a l though i t was brief ly descr ibed b y D a r k e r (1932) as the p y c n i d i a l 
state of Hypodermella lirelliformis. 

3. Lirula abietis-concoloris ( M a y r ex Dearn . ) comb . nov . 
= Lophodermium abietis-concoloris M a y r , D i e W a l d u n g e n v o n N o r d -
a m e r i k a , 336 .1890 (nom. nud . ) . 
s= Hypodermella abietis-concoloris ( M a y r ) ex D e a r n . , M y c o l o g i a 16: 150. 
1924. 

S P E C I M E N N E O T Y P I C U M : i n Dearness H e r b a r i u m , on Abies concolor (Gord . ) 
P a r r y , near W h i t n e y , B a k e r C o . , Ore . O c t . 28 ,1920. J. S. Boyce: 732. 

V o n T u b e u f (1901) s ta ted tha t M a y r ' s ma te r i a l was i m m a t u r e a n d i n con 
versa t ion i n 1932 to ld the wr i t e r tha t th rough l a ck of care M a y r ' s col lect ions 
h a d become worthless a n d had been discarded. Dearness r ev ived the specific 
epi thet for several specimens w h i c h he considered to fit M a y r ' s descr ip t ion . 
A l t h o u g h d o u b t w i l l a lways remain concern ing M a y r ' s co l lec t ion , the neotype 
specimen of Dearness is good a n d defines a d i s t i nc t i ve species. I t represents, 
however , b u t one of several closely related species o r var ie t ies of a n aggregate 
w h i c h extends th roughout the mounta ins of western N o r t h A m e r i c a . 
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4. Lirula macrospora (Har t ig ) comb . nov . 
H = Hysterium (Hypoderma) macrosporum H a r t i g , W i c h t . K r a n k h . 
W a l d b . 101.1874. 
s= Lophodermium macrosporum (Har t ig ) R e h m , i n R a b h . , K r y p t . - F l . I I . 
1(3): 45 .1887 . 
^Hypodermopsis macrospora (Har t ig ) O . K u n t z e , R e v . G e n . P I . 3(2): 
487 .1898 . 
= Hypodermella macrospora (Ha r t i g ) Lagerbe rg . M e d d . S ta t . Skogs-
forsoksanst . 7: 113.1910. 

—Lophodermium filiforme D a r k e r , C o n t r . A r n o l d A r b o r . 1: 85 .1932 . 

S T A T U S P Y C N I D I C U S : Hypodermina hartigii H i l i t z e r , V e d . Sp i sy V y d . Ces -
kos lov . A k a d . Z e m e d . 3: 57 .1929 . 

O n the basis of spore shape this species has a lways presented a p rob lem to 
taxonomis ts , f a l l ing as i t does more or less in te rmedia te ly between Lophoderm
ium a n d Hypodermella. I ts general morpho logy , life cycle , and s t rong ly paras i t ic 
na ture suggest re la t ionships w i t h Lirula (the Hypodermella group on Abies) 
ra ther t h a n w i t h Lophodermium w h i c h is i n agreement w i t h Lagerberg ' s earl ier 
conten t ion . T h e r e is on Picea an aggregate of closely related species or variet ies , 
a n d a l though the wr i t e r accepts for the present Ter r i e r ' s p lacement of Lophoder
mium filiforme i n the s y n o n y m y of L. macrospora, fur ther s t u d y m a y necessitate 
i ts reestabl ishment as a d i s t inc t t axon . 

5. Lirula mirabilis (Da rke r ) comb. nov. 
= Hypodermella mirabilis D a r k e r , C o n t r . A r n o l d A r b o r . 1: 46 .1932 . 

6. Lirula nervata (Da rke r ) comb. nov . 
= Hypodermella nervata D a r k e r , C o n t r . A r n o l d A r b o r e t u m 1: 51 .1932 . 

7. Lirula punctata (Darke r ) comb. nov . 
= Hypodermella punctata D a r k e r , C o n t r . A r n o l d A r b o r . 1: 48. 1932. 

I V . Hypodermella v . T u b . , B o t . C e n t r a l b l . 6 1 : 49. 1895. 

H y s t e r o t h e c i a b lack , e l l i p t i ca l , often i n a more or less cont inuous row, 
subcu t i cu l a r ; cover ing layer d a r k w i t h o u t ev ident opening m e c h a n i s m ; 
h y m e n i u m flat, a r i s ing f rom a t h i n pa renchymatous s u b h y m e n i a l l ayer seated 
on a t h i n basal l aye r of l i g h t b r o w n pseudoparenchyma da rken ing below and 
cont inuous w i t h a compac t d a r k pseudoparenchyma o c c u p y i n g the epidermis 
a n d to a lesser extent the hypodermis . A s c i c lava te , 4-spored a t m a t u r i t y . 
Ascospores c lava te . Paraphyses shor t , s imple . P y c n i d i a numerous, b lack . 

T Y P E - S P E C I E S : Hypodermella laricis v . T u b . 

1. Hypodermella laricis v . T u b . , B o t . C e n t r a l b l . 61: 49 .1895 . 
= Hypodermella l a r ic i s v . T u b . va r . octospora D e a r n . , M y c o l o g i a 18: 241 . 
1926. 

P Y C N I D I A L S T A T E : ? Leptothyrella laricis D e a r n . , M y c o l o g i a 20: 240. 1928. 

T h e type of H. laricis va r . octospora D e a r n . is qu i t e i m m a t u r e a n d i t is qui te 
probable tha t four of the eight spores w o u l d have abor ted before reaching 
m a t u r i t y . 
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DISPOSITION O F S Y N O N Y M O U S E P I T H E T S ( H Y P O D E R M E L L A ) 

abietis-concoloris ( M a y r ) D e a r n . =Lirula abietis-concoloris 
ampla (Dav is ) D e a r n . = Davisomycella ampla 
arcuata D a r k e r = Lophodermella arcuata 
cerina D a r k e r = Lophodermella cerina 
concolor (Dearn.) D a r k e r = Lophodermella concolor 
conjuncta D a r k e r ^Lophodermella conjuncta 
hiratsukae D a r k e r = Davisomycella hiratsukae 
lacrimiformis D a r k e r = Davisomycella lacrimiformis 
laricis v . octospora D e a r n . = Hypodermella laricis 
limitata D a r k e r = Davisomycella limitata 
lirelliformis D a r k e r = L i r u l a nervisequia 
macrospora (Har t ig ) L a g e r b . = Lirula macrospora 
medusa D e a r n . = Davisomycella medusa 
mirabilis D a r k e r = Lirula mirabilis 
montana D a r k e r = Davisomycella montana 
montivaga (Petr . ) D e a r n . = Lophodermella montivaga 
montivaga v . concolor D e a r n . = Lophodermella concolor 
nervata D a r k e r = L i r u l a nervata 
nervisequia ( D C . ex F r . ) L a g e r b . =Lirula nervisequia 
punctata D a r k e r ^Lirula punctata 
sulcigena (Rost r . ) v . T u b . = Lophodermella sulcigena 

V . Davisomycel la gen. nov . H y p o d e r m a t a c e a r u m 

H y s t e r o t h e c i a i nna t a , externe a t ra , p le rumque b r e v i a e l l ip t i caque usque 
oblonga, au t e longata , subepidermal ia , p r i m o r d i o Iongi tudinal is incisurae 
s imp l i c i pa renchymatoso au t ignoto. H y m e n i u m s u b c u p u l a t u m ; s u b h y m e n i u m 
tenue, h y a l i n u m . A s c i c l a v a t i v e l saccat i . Paraphyses numerosae filiformes 
s implices . Ascosporae c lava tae a d bas in a t tenuatae, i n ma tu r i t a t e non fascicu-
Iatae usque fasciculatae. P y c n i d i a , u b i nota , p a r v a app lana t a , superficiei acus 
concolor ia . 

E T Y M O L O G I A : A D r . J . J . D a v i s q u i p r i m a m speciem hujus generis descr ipsi t , 
mykes, fungus, et -ella, a d i m i n u t i v e suffix. 

S P E C I E S T Y P I C A : Davisomycella ampla (Dav i s ) D a r k e r 

H y s t e r o t h e c i a innate , ex te rna l ly b l ack , for the mos t pa r t shor t e l l i p t i c a l to 
ob long , o r elongate, subepidermal , w i t h p r i m o r d i u m of the l o n g i t u d i n a l s l i t 
s imple , pa renchymatous , or u n k n o w n . H y m e n i u m somewhat cupu l a t e ; sub
h y m e n i u m t h i n , hya l ine . A s c i c lava te or saccate. Paraphyses numerous , 
filiform, s imple . Ascospores c lava te , a t base a t tenua ted , a t m a t u r i t y not 
fasciculate to fasciculate. P y c n i d i a , where k n o w n , s m a l l flat, concolorous w i t h 
surface of the needle. 

1. Davisomycella ampla (Dav i s ) comb . nov . 
= Lophodermium pinastri (Schrad . ex H o o k . ) C h e v . v a r . amplum D a v i s , 
T r a n s . W i s e . A c a d . S c i . A r t s & L e t t . 18: 252 .1918 . 
=Lophodermium amplum (Dav i s ) D a v i s , I.e. 19: 695 .1919 . 
= Hypodermella ampla (Dav i s ) D e a r n . , M y c o l o g i a 16: 152.1924. 
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2. Davisotnycelta hiratsukae (Darke r ) comb. nov . 
== Hypodermella hiratsukae D a r k e r , J . A r n o l d A r b o r . 16: 364.1935. 

3. Davisomycella lacrimiformis (Darke r ) comb . nov . 
= Hypodermella lacrimiformis D a r k e r , C o n t r . A r n o l d A r b o r . 1: 40 .1932 . 

4. Davisomycella limitata (Darke r ) comb. nov . 
^= Hypodermella limitata D a r k e r , C o n t r . A r n o l d A r b o r . 1: 39 .1932 . 

5. Davisomycella medusa (Dearn . ) comb . nov. 
ass Hypodermella medusa D e a r n . , M y c o l o g i a 16: 152.1924. 

6. Davisomycella montana (Da rke r ) comb . nov . 
= Hypodermella montana D a r k e r , C o n t r . A r n o l d A r b o r . 1: 44 .1932 . 

V I . Ploioderma gen. nov . H y p o d e r m a t a c e a r u m 

G e n u s Davisomycellae s imi le sed ascosporis bac i l l a r ibus . H y s t e r o t h e c i a a t r a 
au t paene achroa , e l l ip t i ca , subep idermal ia . H y m e n i u m s u b c o n c a v u m ; sub
h y m e n i u m tenue, a c h r o u m . A s c i c lavato-saccat i . Paraphyses s impl ices , 
nl i formes. Ascosporae breves baci l lares . P y c n i d i a s i m p l i c i a app lana ta , a u t 
igno ta . 

E T Y M O L O G I A : ploion, boat , et derma, s k i n . 

S P E C I E S T Y P I C A : Ploioderma hedgcockii (Dearn . ) D a r k e r 
Genus s im i l a r to Davisomycella b u t w i t h ascospores rod- l ike . Hys t e ro thec i a 

b lack or a lmos t colorless, e l l i p t i ca l , subep idermal . H y m e n i u m somewhat con
c a v e ; s u b h y m e n i u m t h i n , colorless. A s c i clavate-saccate. Pa raphyses s imple , 
filiform. Ascospores short , rod- l ike . P y c n i d i a s imple , flat, o r u n k n o w n . 

1. Ploioderma hedgcockii (Dearn . ) c o m b . nov . 

^Hypoderma hedgcockii D e a r n . , M y c o l o g i a 18: 240. 1926. 

S T A T U S P Y C N I D I C U S : Leptostroma hedgcockii D e a r n . , M y c o l o g i a 20: 240. 1928. 

2. Ploioderma lethale (Dearn . ) comb. n o v . 
s sHypoderma lethale D e a r n . , M y c o l o g i a 18: 241 .1926 . 

3. Ploioderma pedatum (Darke r ) c o m b . nov. 
= Hypoderma pedatum D a r k e r , C o n t r . A r n o l d A r b o r . 1: 30 .1932 . 

V I I . E L Y T R O D E R M A D a r k e r , C o n t r . A r n o l d A r b o r . 1: 62 .1932 . 

H y s t e r o t h e c i a b lack , shor t e l l ip t i ca l to elongated, subep ide rma l ; h y m e n i u m 
concave ; subhymen ia l l ayer c o m p a r a t i v e l y t h i n , colorless. A s c i fusiform-
clavate . Paraphyses s imple , filiform. Ascospores large, fusiform, fasciculate, 
2-celled. P y c n i d i a s imple , concolorous. 

T Y P E - S P E C I E S : Elytroderma deformans (Weir ) D a r k e r 

1. Elytroderma deformans (Weir ) D a r k e r , C o n t r . A r n o l d A r b o r . 1: 63 .1932 . 
= Hypoderma deformans W e i r , J . A g r i c . Res . 6: 277.1916. 

2. Elytroderma hispanicum (Torres Juan ) comb . nov . 
s= Hypoderma hispanicum To r r e s J u a n , i n B e n i t o M a r t i n e z & Tor res 
J u a n , Inst . Fo res t a l Invest . E x p e r . B o l . 88: 67 .1965 . 
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V I I I - L O P H O D E R M E L L A v . H o h n . , B e r . deutsch. bot . Ges . 35: 247 .1917 . 

Hys te ro thec ia more or less concolorous w i t h needle surface, shor t to e lon
gated subhypodermal , c i r cu la r to e l l i p t i ca l i n cross-section. H y m e n i u m c u p u -
la te ; s u b h y m e n i u m t h i n . A s c i c lava te to s u b c y l i n d r i c . Paraphyses s imple , 
f i l i form. Ascospores c lava te , subbiseriate to fasciculate. P y c n i d i a s m a l l , flask
l ike , or u n k n o w n . 

T Y P E - S P E C I E S : Lophodermella sulcigena (Rost r . ) v . H o h n . 

1. Lophodermella sulcigena (Rost r . ) v . H o h n . , B e r . deutsch. bot . Ges . 35 : 247. 
1917. 

= ? Hypodermium sulcigenum L k . , S p . P I . 6(2): 89 .1824 . 
= ? Schizoderma sulcigenum ( L k . ) D u b y , i n D e C a n d o l l e & D u b y , B o t . 
G a l l . 2: 885 .1830 . 

= Hypoderma sulcigenum R o s t r . , T i d s s k r . S k o v b r . 6: 284 .1883 . 
= Hypodermella sulcigena (Ros t r . ) v . T u b . , B o t . C e n t r a l b l . 61: 49 .1895 . 

= Hypoderma pinicola B r u n c h . , Bergens M u s . A a r b o g 8: 6 .1892 . 
= Hypodermopsis pinicola (Brunch . ) 0 . K u n t z e , R e v . G e n . P I . 3(2): 487. 
1898. 

T h e epi thet Hypodermium sulcigenum L k . was app l i ed to a species genera l ly 
thought to represent a p y c n i d i a l state. I n his t r ea tment of the genus Hypo
dermium, v o n H o h n e l (1916) dismissed the species sulcigenum w i t h the brief 
s tatement tha t i t was considered to be an ascomycete . A s the existence of a 
conid ia l s tate i n Lophodermella sulcigena has never been demons t ra ted i t seems 
quite possible t ha t v o n H o h n e l was correct a n d tha t L i n k a n d D u b y h a d the 
ascocarp state before t h e m a l though the descr ip t ion of the perfect s tate s tems 
on ly f rom R o s t r u p ' s la ter account . 

Hendersonia acicola v . T u b . was once conjectured to be the imperfect s ta te of 
Lophodermella sulcigena, b u t the Hendersonia is o n l y another of the numerous 
secondary fungi w h i c h a t t ack needles infected b y hypodermataceous species 
and serve i n the na tu ra l b io log ica l con t ro l of the la t ter . I n the related Hypoder
mella concolor, however , a careful search w i l l often reveal here a n d there a s m a l l 
flask-like s t ructure bear ing minu t e spermat ia - l ike spores seated i n a substo-
ma ta l chamber . These minu te , rus t - l ike spe rmat ia are no t inconsis tent w i t h 
wha t one m i g h t expect to f ind i n this deep-seated s u b h y p o d e r m a l genus. T h e 
s toma w o u l d p rov ide a na tu ra l exi t for the spe rma t i a t h rough the t h i c k 
epidermis a n d hypodermis . 

2. Lophodermella arcuata ( D a r k e r ) comb . nov . 
^Hypodermella arcuata D a r k e r , C o n t r . A r n o l d A r b o r . 1: 57 .1932 . 

3. Lophodermella cerina (Da rke r ) c o m b . nov . 
= Hypodermella cerina D a r k e r , C o n t r . A r n o l d A r b o r . 1: 61 .1932 . 

4. Lophodermella concolor (Dearn . ) comb . nov . 
= Hypodermella montivaga (Petr .) D e a r n . f. concolor D e a r n . M y c o l o g i a 
18: 242. 1926. 
= Hypodermella concolor (Dearn . ) D a r k e r , C o n t r . A r n o l d A r b o r . 1: 59. 
1932. 
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5. Lophodermella conjuncta (Da rke r ) comb . nov . 
= Hypodermella conjuncta D a r k e r , C o n t r . A r n o l d A r b o r . 1: 60 .1932 . 

6. Lophodermella montivaga Pe t r . , i n Pe t r . & S y d . , A n n . M y c . 20: 191.1922. 
= Hypodermella montivaga (Petr . ) D e a r n . , M y c o l o g i a 16: 151.1924. 

I X . B I F U S E L L A v . H o h n . , A n n . M y c . 15: 318 .1917. 
H y s t e r o t h e c i a b l ack , e l l i p t i ca l , subcu t i cu l a r ; h y m e n i u m flat, subhymen ia l 

l ayer t h i n . A s c i c lavate . Paraphyses w a n t i n g or tend ing to disappear a t matur 
i t y . Ascospores b i fus i form or more o r less rod- l ike a n d tend ing towards a 
bifus i form cond i t ion . P y c n i d i a large or, i f sma l l , t end ing to coalesce in to large 
areas, conspicuous, covered b y a th in pseudoparenchymatous layer a t tached to 
the cu t i c l e ; spermat ia r e l a t ive ly large, bac i l la r . 

T Y P E - S P E C I E S : Bifusella linearis (Pk . ) v . H o h n . 

1. Bifusella linearis (Pk . ) v . H o h n . , A n n . M y c . 15: 318 .1917. 
s= Rhytisma lineare P k . , N . Y . S t . M u s . A n n . R e p t . 25 (1871): 100.1873. 
^•Hypodermalineare (Pk . ) T h i i m . , D i a g n . M y c o t h . U n i v . C e n t . X - X I I . 
12.. 1878. 
= Lophodermium lineare (Pk . ) E l l . & E v . , N . A m e r . P y r e n . 721.1892. 
= Hypodermopsis linearis ( P k . ) 0 . K u n t z e , R e v . G e n . P l a n t . 3(2): 487. 
1898. 

P Y C N I D I A L S T A T E : IHypodermium effusum Schw. , S y n . A m . B o r . 297. 1822. 

2. Bifusella pini (Dearn . ) comb. nov . 
= Hypoderma robustum v . T u b . va r . p i n i D e a r n . , M y c o l o g i a 16: 149. 
1924. 
^Hypoderma pini (Dearn.) D a r k e r , C o n t r . A r n o l d A r b o r . 1: 35. 1932. 

3. Bifusella saccata (Da rke r ) comb. nov . 
= Hypoderma saccatum D a r k e r , C o n t r . A r n o l d A r b o r . 1: 33 .1932. 

D I S P O S I T I O N O F S Y N O N Y M O U S E P I T H E T S ( B I F U S E L L A ) 

abietis D e a r n . = Isthmiella abietis 
crepidiformis D a r k e r = Isthmiella crepidiformis 
faullii D a r k e r = Isthmiella faullii 
striiformis D a r k e r = Soleella striiformis 

X . D U P L I C A R I A F c k l . , S y m b . M y c . 265. 1870. 

H y s t e r o t h e c i a b lack , e l l i p t i ca l , subcut icu la r , opening i r r egu la r ly ; h y m e n i u m 
cupula te , a t m a t u r i t y flat, s u b h y m e n i a l l aye r colorless, g rad ing in to a t h i n basal 
l ayer of large b rownish cells i n contac t w i t h b r o w n discolored ep idermal cells 
occup ied b y d a r k b r o w n hyphae . A s c i clavate-saccate. Ascospores b i fus i form, 
cont inuous , the lower sect ion tend ing to taper basal ly . Paraphyses s imple , 
f i l i form, as l o n g as the asci . P y c n i d i a s m a l l , b lack . 

T Y P E - S P E C I E S : Duplicaria empelri ( F r . ex F r . ) F c k l . 

1. Duplicaria empelri ( F r . ex F r . ) F c k l . , S y m b . M y c . 265.1870. 

s=XylomaempetriFr., Obs . M y c . 2: 363.1818. 
^Rhytisma empetri (F r . ) F r . , Ve tensk . A k a d . H a n d l . 105.1819. 
^Rhytisma empetri (Fr . ) ex F r . , E l e n c h . F u n g . 2: 127.1828. 
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P Y C N I D I A L S T A T E : Melasmia empetri M a g n u s , B e r . D e u t s c h . B o t . Ges . 4: 104. 

1886. 

X I . S o l e e l l a gen. nov . H y p o d e r m a t a c e a r u m 

Hys t e ro thec i a n ig ra , e l l ip t i ca usque elongato- l inear ia , s ecundum l ineas 
s toma tum, subep ide rma l i a ; h y m e n i u m a p p l a n a t u m ; s u b h y m e n i u m tenue. 
A s c i s u b c l a v a t i ; paraphyses s impl i ces ; ascosporae bifusiformes, ra ro t r i fus i -
formes. P y c n i d i a igno ta . 

E T Y M O L O G I A : solea, sandal , et -ella, a d i m i n u t i v e suffix, c 

S P E C I E S T Y P I C A : Soleella striiformis ( D a r k e r ) D a r k e r 
Hys t e ro thec i a b lack , e l l ip t i ca l to elongated l inear , a l ong s toma ta l l ines, 

subep ide rma l ; h y m e n i u m flat; s u b h y m e n i u m t h i n . A s c i somewhat c l a v a t e ; 
paraphyses s imple , f i l i f o r m ; ascospores b i fus i form, occas iona l ly t r i fus i form. 
P y c n i d i a u n k n o w n . 

1. Soleella striiformis ( D a r k e r ) c o m b . nov . 
= Bifusella striiformis D a r k e r , C o n t r . A r n o l d A r b o r . 1: 23 .1932 . 

X I I . H Y P O D E R M A D C . ex S a i n t A m a n s emend. D e N o t . , G i o r n . B o t . I t a l . 
2(2): (35). 1847. 

= Hypoderma D C , in L a m . & D C , F l . F r a n c . 3 ed . 2: 3 0 4 . 1 8 0 5 ; 3 ed . 6: 
165. 1815. 
= Hypoderma D C . ex S a i n t A m a n s , F l . A g e n . 515 .1821 . 
^Lophoderma C h e v . , J o u r n . P h y s . 94: 31 .1822 . 
= Hypoderma D C . ex F c k l . , J a h r b . N a s s a u . V e r . N a t u r k . 23-24 : 257. 
1870. 
= Hypodermopsis 0 . K u n t z e , R e v . G e n . P l a n t . 3(2): 487 .1898 . 

= EpidermellaTehon, I l l ino i s B i o l . M o n o g r . 13(4): 119.1935. 
= ?Locelliderma T e h o n , I l l ino i s B i o l . M o n o g r . 13(4): 122.1935. 

H y s t e r o t h e c i a e l l i p t i ca l , b l a c k ; asci c l ava te w i t h w e l l developed s t a l k ; 
ascospores rod-shaped or fusiform, often w i t h a false s ep tum or becoming one-
septate at m a t u r i t y . 

T Y P E - S P E C I E S : Hypoderma rubi (Pers. ex Chev . ) D e N o t . (typus cons. prop.). 

1. Hypoderma rubi (Pers. ex Chev . ) D e N o t . , G i o r n . B o t . I t a l . 2(2): (37). 1847. 
^Hysterium rubi Pers . , Obs . M y c . 1: 84. 1796; S y n . F u n g . 1: 100. 1801. 
^Hypoderma virgultorum D C , F l . F r a n c . 3 ed. 6: 165.1815 (an avowed 
subst i tu te) . 
= Hypoderma virgultorum D C . ex S a i n t A m a n s , F l . A g e n . 515. 1821 [ut 
virgultarum]. 
^Lophoderma rubi (Pers.) ex C h e v . , J . P h y s . 94: 31 .1822 . 
= Hypoderma rubi (Pers.) ex C h e v . , I.e. 31 . pro syn. 
= Hysterium rubi (Pers.) ex F r . , S y s t . M y c . 2: 587 .1823 . 
=Lophodermium rubi (Pers. ex C h e v . ) C h e v . , F l . P a r i s 1: 436 .1826 . 
= Hypoderma virgultorum D C . f. rubi (Pers . ex C h e v . ) R e h m , i n R a b h . 
K r y p t . - F l . I I . 1(3): 33 .1887 [ut (Pers.) D C . ] . 
= Hypodermopsis rubi (Pers. ex Chev . ) O . K u n t z e , R e v . G e n . P l a n t . 
3(2): 487 .1898 [ut (Pers.) O K . ] . 
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— Hypoderma commune (F r . ) D u b y f. rubi (Pers. ex Chev . ) R e h m , 
B a y e r . B o t . Ges . M i i n c h e n 13: 112. 1912 [ut (Pers.) D C . ] . 

2. Hypoderma conigenum (Pers.) D C . ex S. F . G r a y , N a t . A r r a n g m . B r i t . 
P l an t s , 509.1821 [ut conigerum]. 

= Hysterium conigenum Pers . , Obs . M y c . 1: 30 .1796[utconigerum];Syn. 
F u n g . 1: 102. 1801. 
^Hypoderma conigenum (Pers.) D C , F l . F r a n c . 3 ed. 2: 305.1805. 
s= Hypodermopsis conigena (Pers. ex S. F . G r a y ) O . K u n t z e , R e v . G e n . 
P l a n t . 3(2): 487. 1898 [ut [P.] ( D C , Cooke) ] . 

— Hysterium conigenum F r . , Sys t . M y c . 2: 586 .1823. 
== Hysterium (Hypoderma) conigenum (Fr . ) C k e . , H a n d b . B r i t . F u n g i 2: 
762 .1871 . 
s= Hypoderma conigenum (Fr . ) C k e . , i n Massee , B r i t . F u n g u s - F l o r a 4 : 
35 .1895 [ut (Pers.) Cke . ] . 

A s o r ig ina l ly descr ibed Hysterium conigenum Pers . was said to occur on 
Pinus abies, now k n o w n as Picea abies, whereas Hysterium conigenum F r . was 
reported on Pinus silvestris. A l t h o u g h Fr ies d i d not refer to a n y previous use of 
the epi thet , R e h m , Saccardo, a n d Massee a l l ascribed i t to Persoon, bu t l i ke 
F r i e s a n d C o o k e they def in i te ly s ta ted the host to be Pinus silvestris. U n t i l i t is 
de termined whether we are dea l ing w i t h a good species or perhaps w i t h two 
species, the p rob l em of nomencla ture mus t r emain i n abeyance. M e a n w h i l e , as 
s ta ted b y R e h m (1887), the species remains doub t fu l . 

3. Hypoderma cunninghamiae (Ke iss l . ) T e n g , S inens ia 7: 261.1936. 
= Hypoderma strobicola v . T u b . f. cunninghamiae K e i s s l . , A k a d . W i s s . 
W i e n , M a t h . - n a t . C I . A n z e i g e r 61(2): 13(4). 1942. 
^HypodermahandeliiPetr., S y d o w i a 1: 371 .1947. 

4. Hypoderma thujae D u r r i e u , S y d o w i a B e i h . 1: 356 .1957. 

D I S P O S I T I O N O F S Y N O N Y M O U S E P I T H E T S ( H Y P O D E R M A ) 

arundinaceum (Schrad.) D C . ex Sa in t A m a n s ^Lophodermium arundinaceum 
brachysporum (Ros t r . ) v . T u b . = Meloderma desmazierii 
brachysporum (Rostr . ) O . K u n t z e = Meloderma desmazierii 
commune f. rubi (Pers. ex C h e v . ) R e h m = Hypoderma rubi 
conigenum (Fr . ) C k e . == Hypoderma conigenum (Pers.) D C . ex S. F . G r a y 
deformans W e i r = Elytroderma deformans 
desmazierii D u b y = Meloderma desmazierii 
handelii Pe t r . = Hypoderma cunninghamiae 
hedgcockii D e a r n . = Ploioderma hedgcockii 
hispanicum Tor res J u a n s= Elytroderma hispanicum 
juniperinum (Fr . ) O . K u n t z e = Lophodermium juniperi 
laricinum ( D u b y ) O . K u n t z e = Lophodermium laricinum 
lethale D e a r n . = Ploioderma lethale 
lineare (Pk . ) T h i i m . == Bifusella linearis 
namyslowskii B i r u l a et a l . = Meloderma desmazierii -
nervisequum D C . = Lirula nervisequia 
pedatum D a r k e r = Ploioderma pedatum 
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pinastri (Schrad.) D C . ^Lophodermium pinastri 
pini (Dearn.) D a r k e r = Bifusella pini 
pinicola B r u n c h . == Lophodermella sulcigena 
robustum v . T u b . = Virgella robusta 
robustum va r . pini D e a r n . = Bifusella pini 
sabinae (Fau t r . ) 0 . K u n t z e = Lophodermium juniperi 
saccatum D a r k e r = Bifusella saccata 
strobicola v . T u b . = Meloderma desmazierii 
strobicola f. cunninghamiae K e i s s l . = Hypoderma cunninghamiae 
sulcigenum ( L k . ) R o s t r . = Lophodermella sulcigena 
virgultorum D C . = Hypoderma rubi 
virgultorum D C . ex S a i n t A m a n s ^Hypoderma rubi 
virgultorum f. rubi (Pers. ex C h e v . ) R e h m = Hypoderma rubi 

X I I I . Meloderma gen. nov . H y p o d e r m a t a c e a r u m 

Hys t e ro thec i a e l l i p t i ca , saepe i n ordine , a t r a sed typ ice a cana zona c i r c u m -
data, subep idermal ia sed subcu t i cu la r i a prope l ab i a s ; Iabiae ochroae ordine 
externarum t u m i d a r u m c e l l u l a r u m ; tegmen a t r u m pseudopa renchymat i cum, 
tenue i n marg ine ; s t r a t u m basilare p l e c t e n c h y m a t i c u m ; h y m e n i u m app lana -
t u m ; asci s u b c y l i n d r i c i ; paraphyses p r i m o s impl ices filiformes denique unc i -
natae, afflatae, subramosae i n ap ice ; ascosporae baci l lares , subc lava tae usque 
fusiformes, muco involu tae . P y c n i d i a s i m p l i c i a , app lana t a . 

E T Y M O L O G I A : melas, b lack , et derma, s k i n . 

S P E C I E S T Y P I C A : Meloderma desmazierii ( D u b y ) D a r k e r 
Hys t e ro thec i a e l l i p t i ca l , often i n a row, b l a c k b u t t y p i c a l l y su r rounded b y a 

grayish zone, subepidermal , b u t subcu t icu la r near the l i p s ; l ips colorless w i t h a 
row of outer swol len ce l l s ; da rk cover ing layer pseudoparenchymatous , t h i n a t 
marg ins ; basal layer p l ec tenchymatous ; h y m e n i u m f la t ; asci s u b c y l i n d r i c a l ; 
paraphyses a t first s imple , f i l i fo rm, a t l eng th hooked , swol len , somewhat 
branched a t t i p ; ascospores rod- l ike , somewhat c lava te to fus i form, w i t h 
gelatinous envelope. P y c n i d i a s imple , flat. 

1. Meloderma desmazierii ( D u b y ) comb . nov . 
s s Hypoderma desmazierii D u b y , M e m . Soc . P h y s . H i s t . N a t . Geneve 16: 
54. 1861. 
= Hypodermopsis desmazierii ( D u b y ) O . K u n t z e , R e v . G e n . P I . 3(2): 
487 .1898 [ut desmazieri]. 

=Lophodermium brachysporum Ros t r . , T i d s s k r . S k o v b r . 6: 281. 1883. 
= Hypoderma brachysporum v . T u b . P f l anzenk rankhe i t en d u r c h k r y p t -
ogame Paras i t en verursacht , 247. 1895 n o n H. brachysporum Speg., B o l . 
A c a d . N a c . C i e n c . C o r d o b a 11: 116 [repr. pag.]. 1887. 
= Hypoderma brachysporum (Rost r . ) O . K u n t z e , R e v . G e n . P I . 3(2): 
487 .1898 . 
= Hypoderma strobicola v . T u b . , i n v . T u b . & S m i t h , Diseases of P l a n t s 
Induced b y C r y p t o g a m i c Paras i tes , 233 .1897 . 

= Lophodermium lineatum S m i t h & R a m s b o t t o m , T r a n s . B r i t . M y c . Soc. 
6: 365 .1920 . 
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= Hypoderma namyslowskii B i r u l a et a l . , R o c z n . N a u k R o l n . L e s n y c h , 20-
35. 1928. 

S T A T U S P Y C N I D I C U S : Leptostroma strobicola H i l i t z e r , V e d . S p i s y V y d . Cesko-
s lov . A k a d . Z e m e d . 3: 99, 149. 1929. 

X I V . L O P H O D E R M I U M C h e v . , F l . Pa r i s 1: 435 .1826 (nom. cons, prop.) 

= Hypoderma C h e v . , J o u r n . P h y s . 94: 31 .1822 . 
= Aporia D u b y , M e m . Soc . P h y s . H i s t . N a t . G e n e v e 16: 51 .1861 . 
= Lophodermina v . H o h n . , B e r . D e u t s c h . B o t . Ges . 35: 418 .1917 . 
= Lophodermellinav. H o h n . , B e r . D e u t s c h . B o t . Ges . 35 : 419 .1917 . 
= Dermascia T e h o n , I l l ino is B i o l . M o n o g r . 13(4): 60 .1935 . 

H y s t e r o t h e c i a inna te erumpent , e l l i p t i ca l , d u l l to sh in ing b lack , opening b y a 
l ong i tud ina l s l i t , opening mechan i sm w e l l developed or w a n t i n g ; h y m e n i u m 
more or less flat. A s c i n a r r o w l y c y l i n d r i c to c y l i n d r i c c lava te , 8-spored, oc
cas iona l ly 4-spored w i t h 4 abor ted spores present, m o s t l y subacute a t the apex. 
Paraphyses s imple f i l i fo rm. Ascospores s imple , more or less u n i f o r m l y f i l i fo rm, 
hya l ine , fasciculate, un ice l lu la r , sur rounded b y a t h i n gelat inous sheath. 
P y c n i d i a s imple , round or e l l i p t i ca l , concolorous w i t h host or co lored , or b l a c k , 
o r u n k n o w n . S p e r m a t i a s imple , bac i l la r . 

T Y P E - S P E C I E S : Lophodermium arundinaceum (Schrad . ex S a i n t A m a n s ) C h e v . 
(typus cons. prop.). 

1. Lophodermium arundinaceum (Schrad . ex S a i n t A m a n s ) C h e v . , F l . Pa r i s 1: 
435 .1826 . 

= Hysterium arundinaceum S c h r a d . , S c h r a d . J . B o t . 2: 68 .1799 . 
= Xyloma arundinaceum (Schrad.) R e b . , P r o d . F l o r . N e o m a r c h . , 342. 
1804. 
= Hypoderma arundinaceum (Schrad.) D C , F l . F r a n c . , 3 ed. 2: 305. 
1805. 
= Hypoderma arundinaceum (Schrad.) D C . ex S a i n t A m a n s , F l . A g e n . 
516 .1821 . 

2. Lophodermium aucupariae (Schleich.) comb . nov . 
= Hysterium aucupariae Sch le ich . , P l an t ae C r y p t . He lve t i ae , E x s . n . 63, 
1805; Ca ta logus P l a n t . H e l v e t i a , 58 .1821 . 
= Hypoderma xylomoides D C . f aucupariae (Schleich.) D C , i n L a m . & 
D C , F l . F r a n c . 3 ed. , 6: 165.1815. 

= Lophodermium tumidum R e h m ex N a n n f . , N o v a A c t a R e g . Soc. Sc ien t . 
U p s a l . I V . 8(2) : 237 .1932 . N o n L . tumidum (F r . ) R e h m , i n R a b h . , K r y p t . -
F l . I I . 1(3): 40 .1887 , = Hysterium tumidum F r . , Sys t . M y c . 2: 591. 1823. 
= Coccomyces coronatus (Schum. ex F r . ) D e N o t . , E r b a r . C r i t t . I t a l . I . 
N o . 236 .1859. 

S T A T U S P Y C N I D I C U S : Leptostroma sorbicolum H i l i t z e r , V e d . S p i s y Ceskos l . 
A k a d . Z e m e d . 3: 80 ,146 .1929 . 

U n d e r Hysterium tumidum F r i e s is descr ibed a fungus now general ly con 
sidered s y n o n y m o u s w i t h Coccomyces coronatus (Schum. ex F r . ) D e N o t . w h i c h 
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D e N o t a r i s h a d earlier cal led Coccomyces tumida (Fr . ) D e N o t . F u c k e l (1870) 
determined mate r i a l on Sorbus as C. tumida a n d issued i t i n F . rhen. 746 under 
that name. R e h m accepted F u c k e l ' s de t e rmina t ion b u t h a v i n g noted tha t the 
specimen was a Lophodermium made the c o m b i n a t i o n L. tumidum (F r . ) R e h m . 
Nannfe ld t po in ted ou t tha t R e h m h a d no t been dea l ing w i t h the same species as 
Fries a n d d ropped the name of Fr ies f rom the epi the t m a k i n g i t read L. tumidum 
R e h m . U n f o r t u n a t e l y the name suppl ied b y N a n n f e l d t is a la ter h o m o n y m of 
L. tumidum (F r . ) R e h m a n d is based o n a different t ype specimen. T h e r e is , 
however, an earl ier v a l i d epi thet for this species on Sorbus. Schle icher ca l led i t 
Hysterium aucupariae Sch le i ch . i n 1805 a n d the name was also used as a 
var ie ta l epi thet b y D e Cando l l e as Hypoderma xylomoides D C . f aucupariae 
(Schleich.) D C . A s Lophodermium aucupariae (Schleich.) i t appears to p rov ide 
an acceptable a n d v e r y appropr ia te name for this wel l k n o w n species. 

3. Lophodermium cedrinum M a i r e , B u l l . Soc . H i s t . N a t . A f r . N o r d 8: 174. 1917. 

P Y C N I D I A L S T A T E : Labrella cedrina D u r . & M o n t . , L ' E x p l o r a t i o n scientif ique 
de 1'Algerie, C r y p t o g a m i e , 1: 599 .1849 . 

4. Lophodermium chamaecyparisii Sha ra i & H a r a , B o t . M a g . T o k y o 25: 69. 
1911. 

5. Lophodermium conigenum (B runaud) H i l i t z e r , V e d . S p i s y V y d . Ceskos l . 
A k a d . Z e m e d . 3: 76 .1929. 

=Lophodermium pinastri (Schrad . ex H o o k . ) C h e v . f. conigena B r u n a u d , 
A c t . Soc. L i n n . B o r d e a u x 42: 97 .1888 . 
^Lophodermina conigena (Brunaud) T e h o n , I l l ino is B i o l . M o n o g r . 13(4): 
92 .1935 . 

6. Lophodermium consociatum D a r k e r , C o n t r . A r n o l d A r b o r . 1: 79 .1932 . 
== D e r m a s c i a consocia ta (Darke r ) T e h o n , I l l i no i s B i o l . M o n o g r . 13(4): 
63 .1935 . 

7. Lophodermium crassum D a r k e r , C o n t r . A r n o l d A r b o r . 1: 88 .1932 . 

8. Lophodermium durilabrum D a r k e r , C o n t r . A r n o l d A r b o r . 1: 87 .1932 . 

9. Lophodermium juniperi (Grev . ) comb . nov . 
s= Hysterium juniperi G r e v . , Sco t t . C r y p t . F l . 1: tab . 26 .1822 . 

= Hysterium juniperinum F r . , O b s . M y c . 2: 355 .1818 . 
s^Hysterium pinastri [3 H. juniperinum F r . , Sys t . M y c . 2: 588. 1823. 
== Lophodermium juniperinum (Fr . ) D e N o t . , G i o r n . B o t . I t a l . 2(2): 
(46). 18-47. 
= Hypoderma juniperinum (F r . ) O . K u n t z e , R e v . G e n . P I . 3(2): 487. 
1898. 
= Lophodermina juniperina (Fr . ) T e h o n , I l l i no i s B i o l . M o n o g r . 13(4): 
96 .1935 . 

== Lophodermium juniperinum va r . sabinae F c k l . , J a h r b . N a s s a u . V e r . 
N a t u r k . 2 3 - 2 4 : 256 .1870. 
= Lophodermium juniperinum f. cupressi-thyoidis S a c c , M i c h . 2: 570. 

1882. 
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=; Lophodermina cupressi-thyoidis (Sacc.) T e h o n , I l l ino is B i o l . M o n g r 
13(4): 94. 1935. 

=Lophodermium sabinae F a u t r e y , in R o u r a . , R e v . M y c . 13: 169.1891. 
s= Hypoderma sabinae (Fau t rey) 0 . K u n t z e , R e v . G e n . P I . 3(2): 487. 
1898. 

10. Lophodermium lacerum D a r k e r , C o n t r . A r n o l d A r b o r . 1: 80 .1932 . 
= Dermascia lacera ( D a r k e r ) T e h o n , I l l ino is B i o l . M o n o g r . 13(4): 68. 
1935. 

11. Lophodermium laricinum D u b y , M e m . Soc. P h y s . H i s t . N a t . Geneve 16: 
58 .1861 . 

= Hypoderma laricinum ( D u b y ) O . K u n t z e , R e v . G e n . P L 3(2): 487. 
1898. 

Lophodermina laricina ( D u b y ) T e h o n , I l l ino is B i o l . M o n o g r . 13(4): 98. 
1935. 

12. Lophodermium nitens D a r k e r , C o n t r . A r n o l d A r b o r . 1: 74 .1932. 
^Lophodermina nitens (Da rke r ) T e h o n , I l l ino is B i o l . M o n o g r . 13(4): 
102.1935. 

13. Lophodermiumpetrakii D u r r i e u , S y d o w i a B e i h . 1: 355 .1957. 

T h i s is p robab ly the same species described or c i t ed earl ier as fo l lows: 
T e n g , C o n t r . B i o l . L a b . S c i . Soc. C h i n a , B o t . 8: 7, 1932 [ut Lophodermium 
pinastri]; T e n g , S inens ia 4: 137, 1933 [ut Lophodermium uncinatum]; T e n g , I.e., 
7: 262,1936, a n d Pe t r ak , S y d o w i a 1: 373,1947 [utLophodermium sp.]. 

14. Lophodermium piceae ( F c k l . ) v . H o h n . , S i t z b . A k a d . W i s s . W i e n , M a t h . -
na tu rw. K l . 126(1): 296.1917. 

= Phacidium piceae F c k l . , J a h r b . N a s s a u . V e r . N a t u r k . 27-28 : 51 .1873 . 
s= Coccomyces piceae (Fck l . ) R e h m , i n R a b h . , K r y p t . - F l . I I . 1(3): 80. 
1888. 
= Coccomyces piceae ( F c k l . ) S a c c , S y l l . F u n g . 8: 746 .1889. 

= Lophodermium abietis R o s t r . , T i d s s k r . S k o v b r . 12: 201 .1891 . 

P Y C N I D I A L S T A T E : Leptostroma abietis D e a r n . , N . Y . S t . M u s . B u l l . 266: 65. 
1925. 

= Hypodermina abietis (Dearn . ) H i l i t z e r , V e d . S p i s y V y d . C e s k o s l . 
A k a d . Zemed . 3: 6 0 , 1 4 6 . 1 9 2 9 . 

15. Lophodermium pinastri (Schrad . ex H o o k . ) C h e v . , F l . P a r i s 1: 436. 1826. 
^Hysterium pinastri Sch rad . , S c h r a d . J o u r n . B o t . 2: 69. 1799. 
^Hypodermapinastri (Schrad.) D C , F l . F r a n c . 3 ed. 2: 305. 1805. 
^Hysterium pinastri Schrad . ex H o o k . , F l . Sco t i a 2: 8. 1821. 
= Hysterium pinastri S c h r a d . ex F r . , Sys t . M y c . 2: 587 .1823 . 
^Lophodermellina pinastri (Schrad . ex H o o k . ) v . H o h n . , A n n . M y c . 15: 
311 .1917. 
= Lophodermium pinicolum T e h o n , I l l ino is B i o l . M o n o g r . 13(4): 55. 
1935. 

— HysteriumUmitatumWibel, P r i m . F l . W e r t h . 329 .1799. 
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= Aporia obscura D u b y , M e m . Soc . P h y s . H i s t . N a t . Geneve 16: 51 .1861 . 
== Schizothyrium obscurum ( D u b y ) S a c c , S y l l . F u n g . 2: 725.1883. 

= Lophodermium baculiferum M a y r , D i e W a l d u n g e n v o n N o r d a m e r i k a , 
313 .1890 (nom. nud . ) . 
= Scolecodothispinicola M i l e s , M y c o l o g i a 18: 165. 1926. 
== Lophodermiumaustrale D e a r n . , M y c o l o g i a 18: 242 .1926 . 
=Lophodermium laricis D e a r n . , M y c o l o g i a 18: 243 .1926 . 

P Y C N I D I A L S T A T E : Leptostroma pinastri D e s m . , A n n . Sc . N a t . I I . 19: 138. 

1843. 
= Depazea linearis Ros t r . , T i d s s k r . S k o v b r . 6: 260 .1883 . 
^GloeosporiumpiniOud., N e d e r l . K r u i d k . A r c h . I I I . 2: 754.1902. 

16. Lophodermium pini-excelsae A h m a d , i n Pe t r . & A h m a d , S y d o w i a 8: 172. 
1954. 

17. Lophodermium pini-pumilae S a w a d a , B u l l . G o v t . F o r . E x p t . S ta t . , M e g u r o , 
T o k y o , 53: 151.1952. 

18. Lophodermium sawadae n o m . nov . 
s= Lophodermium thujae S a w a d a , R e p t . F o r . E x p t . S t a t . , T o k y o , 4 6 , 1 3 9 . 
1950 ( n o n i . thujae D a v i s , T r a n s . W i s e A c a d . 2 0 , 4 2 4 . 1 9 2 2 ) . 

19. Lophodermium thujae D a v i s , T r a n s . W i s e . A c a d . 20, 424. 1922 [ut thuyae]. 
= Lophodermina thujae ( D a v i s ) T e h o n , I l l ino i s B i o l . M o n o g r . 13(4): 
109. 1935. 

20. Lophodermium thujopsidis S a w a d a , R e p . F o r . E x p t . S ta t . , T o k y o , 46 : 141. 
1950. 

21. Lophodermium uncinatum D a r k e r , C o n t r . A r n o l d A r b o r . 1: 76 .1932. 
= Lophodermina uncinata (Darke r ) T e h o n , I l l ino i s B i o l . M o n o g r . 13(4): 
110. 1935. 

D I S P O S I T I O N O F S Y N O N Y M O U S E P I T H E T S ( L O P H O D E R M I U M ) 

abietis R o s t r up =Lophodermium piceae 
abietis-concoloris M a y r = Lirula abietis-concoloris 
agharkarii T i l a k = Lophomerum agharkarii 
amplum D a v i s = Davisomycella ampla 
australe D e a r n . =Lophodermium pinastri 
autumnale D a r k e r = Lophomerum autumnale 
baculiferum M a y r = Lophodermium pinastri 
brachysporum R o s t r . = Meloderma desmazierii 
clavuligerum Speg . ^Lophomerum clavuligerum 

filiforme D a r k e r = Lirula macrospora 
gilvum R o s t r . = Naemacyclus niveus 
infectans M a y r = Virgella robusta 
juniperinum I. cupressi-thyoidis Sacc . —Lophodermium juniperi 
laricis D e a r n . ==Lophodermium pinastri 
lineare (Pk . ) E . & E . = Bifusella linearis 
lineatum S m i t h & R a m s b o t t o m = Meloderma desmazierii 
macrosporum (Har t ig ) R e h m =Lirula macrospora 
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nervisequium ( D C . ex F r . ) C h e v . =Lirula nervisequia 
nervisequium ( D C . ex F r . ) R e h m ^Lirula nervisequia 
phacidium D e N o t . = Coccomyces coronatus 
pinastri va r . amplum D a v i s = Davisomycella ampla 
pinicolum T e h o n = Lophodermium pinastri 
quercus B o s e & M u l l e r = Lophomerum quercus 
sabinae F a u t r e y = Lophodermium juniperi 
septatum T e h o n = Lophomerum s ep ta tum 
thujae S a w a d a = Lophodermium sawadae 
tumidum (Fr . ) R e h m = Coccomyces coronatus 
tumidum R e h m ex N a n n f . —Lophodermium aucupariae 

X V . L O P H O M E R U M Ouel le t te & M a g a s i , M y c o l o g i a 58: 275. 1966. 

Genus s imi l a r to Lophodermium b u t w i t h phragmosporous ascospores. 
H y s t e r o t h e c i a b lack , e l l ip t i c , opening b y a l ong i tud ina l fissure, m o s t l y sub
cu t icu la r . C o v e r i n g l aye r b lack , pseudoparenchymatous . H y m e n i u m flat; 
s u b h y m e n i u m colorless, p lec tenchymatous . A s c i s u b c y l i n d r i c , 8-spored. 
Paraphyses s imple , f i l i fo rm. Ascospores f i l i form, becoming 3 to several-septate 
a t m a t u r i t y . P y c n i d i a s imple , flat; con id i a bac i l la r . 

T Y P E - S P E C I E S : Lophomerum autumnale ( D a r k e r ) M a g a s i 

1. Lophomerum autumnale (Darke r ) M a g a s i , i n Ouel le t te & M a g a s i , M y c o l o g i a 
58: 275.1966. 

=s Lophodermium autumnale D a r k e r , C o n t r . A r n o l d A r b o r . 1: 77. 1932. 
= Lophodermina autumnalis (Darke r ) T e h o n , I l l ino is B i o l . M o n o g r . 
13(4): 89 .1935 . 

2. Lophomerum agharkarii ( T i l a k ) comb . nov. 
^Lophodermium agharkariiTilak,Sydowia 13: 28 .1959 . 

3. Lophomerum clavuligerum (Speg.) comb . nov . 
S 3 Lophodermium clavuligerum Speg . , B o l . A c a d . N a c . C i e n c . C o r d o b a 
11: 118 (reprint pag.) . 1887. 
= Lophodermina clavuligera (Speg.) T e h o n , I l l inois B i o l . M o n o g r . 13(4): 
91. 1935. 

4. Lophomerum darkeri Ouel le t te , i n Ouel le t te & M a g a s i , M y c o l o g i a 58: 276. 
1966. 

5. Lophomerum septatum (Tehon) ex Ouel le t te , i n Ouel le t te & M a g a s i , 
M y c o l o g i a 58: 279.1966. 

= Lophodermina septata T e h o n , I l l ino is B i o l . M o n o g r . 13(4): 109. 1935. 
= Lophodermium septatum (Tehon) Ter r i e r , M a t e r . F l o r e C r y p t . Suisse 
9(2) : 32 .1942 . 

6. Lophomerum quercus ( B o s e & E . M u l l e r ) c o m b . nov . 
= Lophodermium quercus [ut querci] Bose & E . M u l l e r , I n d i a n P h y t o -
pa th . 18: 340.1965. 
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X V I C O C C O M Y C E S D e N o t . , G i o r n . B o t . I t a l . 2(2) : (38). 1847. 
^= Coccomycellav. H o h n . , A n n . M y c . 15: 323 .1917 . 

Ascocarps on leaves a n d twigs, subc i rcu lar to po lygona l , innate , connate w i t h 
host tissue, b l ack to more or less concolorous ; opening loba te ly or r a d i a l l y ; 
opening mechanism w e a k l y or fa i r ly w e l l deve loped ; h y m e n i u m flat, colorless 
to yel lowish-orange; s u b h y m e n i u m t h i n ; asci subc lava te , somet imes somewhat 
s t a lked ; paraphyses usua l ly exceeding the asci , coi led or unc ina te to c l u b -
shaped a t the t i p ; ascospores cont inuous , c y l i n d r i c a l to subc lava te , more or less 
fasciculate, sur rounded b y a definite na r row sheath . 

T Y P E - S P E C I E S : Coccomyces coronatus (Schum. ex F r . ) D e N o t . 

1. Coccomyces coronatus (Schum. ex F r . ) D e N o t . , E r b a r . C r i t t . I t a l . I . N o . 236. 
1859. 

= Ascobolus coronatus S c h u m . , E n u m . P l a n t Sae l l . 2: 437 .1803 . 
=2 Phacidium coronatum (Schum.) F r . , O b s . M y c . 1: 167 .1815 . 
= Phacidium coronatum (Schum.) ex F r . , S y s t . M y c . 2: 577 .1823 . 
= Lophodermium phacidium de N o t . , G i o r n . B o t . I t a l . 2(2): (42). 1847 
(an a v o w e d subst i tu te) . 
= Coccomyces coronatus (Schum. ex F r . ) K a r s t . , B i d r . K a n n . F i n l a n d s 
N a t u r . F o l k l 9 : 256 .1871 . 

= Peziza comitialis B a t s c h , E l e n c h . F u n g . C o n t . 1: 217 .1786 . 
= Coccomyces comitialis (Batsch) ex D e a r n . & H o u s e , N . Y . S t . M u s . 
B u l l . 266: 65 .1925 . 

= Pezizaviridis B o l t . , H i s t . F u n g . H a l i f a x , 109.1789. 
= Xyloma pezizoides Pers . , S y n . fung. 105 .1801 . 
= Peziza connivens M a r t i u s , F l . C r y p t . E r l a n g . 463 .1817 . 
= Hysterium tumidum F r . , Sys t . M y c . 2: 591 .1823 . 

= Coccomyces tumidus (Fr . ) D e N o t . , G i o r n . B o t . I t a l . 2(2) : (39). 1847. 
= Lophodermium tumidum (F r . ) R e h m , i n R a b h . , K r y p t . - F l . I I . 1(3): 
40. 1887. 

T h e genus Coccomyces comprises a large n u m b e r of species some of w h i c h 
show affinities to the genus Lophodermium a n d others superf ic ia l ly a t least to 
the Phac id iaceae . 

X V I I . C O L P O M A W a l l r . , F l . C r y p t . G e r m . 2: 422 .1833 . 
= Cenangium F r . subg. [ut t r ibus] Cliihris F r . , S y s t . M y c . 2: 189 .1822. 
= Cliihris (F r . ) E n d l . , G e n . P l a n t . 32 .1836 . 

= Sporomega C o r d a , I con . F u n g . 5: 34 .1840 . 
= Pragmoparopsis v. H o h n . , A n n . M y c . 15: 320 .1917 . 

F r u i t - b o d y elongated, often cu rved , or short , under pe r ide rm or b r eak ing 
th rough naked w o o d ; opening usua l ly b y a long s l i t ; cover ing layer we l l 
deve loped ; basal l aye r also we l l developed, t h i ck , often somewhat d a r k 
co lo red ; h y m e n i u m subcupu la te ; s u b h y m e n i u m conspicuous, h y a l i n e ; asc i 
c l ava te w i t h a nar rowed basa l s t a l k ; paraphyses abundan t , slender, often 
coi led or bent a t t i p ; ascospores cont inuous , more or less fasciculate, n a r r o w l y 
filiform, de l ica te ly sheathed, o c c u p y i n g the upper swol len p o r t i o n of the ascus. 

T Y P E - S P E C I E S : Colpoma quercinum (Pers. ex S a i n t A m a n s ) W a l l r . 
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1. Colpoma quercinum (Pers. ex S a i n t A m a n s ) W a l l r . , F l . C r y p t . G e r m . 2: 423. 

1833. 
== Hysterium quercinum Pers . , Obs . M y c . 1: 83. 1796; S y n . F u n g . 100. 
1801. 
== Hypoderma quercinum (Pers.) D C , F l . F r a n c . 3 ed. 2: 306 .1805 . 
== Hypoderma quercinum (Pers.) D C . ex S a i n t A m a n s , F l . A g e n . 515. 
1821. 
= Tryblidium quercinum (Pers. ex S a i n t A m a n s ) Pers. , M y c . E u r . 1: 333. 
1822. 
= Cenangium subg. Clithris quercinum (Pers. ex S a i n t A m a n s ) F r . , 
S y s t . M y c . 2: 189.1822 [ut (Pers.)] . 
= Clithris quercina (Pers. ex S a i n t A m a n s ) K a r s t . , N o t . F a u n a F l o r a 
F e n n . 11: 2 6 0 . 1 8 7 0 ; B i d r . K a n n . F i n l . N a t . F o l k , 19: 221 .1871 . 
= Clithris quercina (Pers. ex S a i n t A m a n s ) Schrot . , K r y p t . - F l o r a 
Sch le s .3 (2 ) : 165.1893. 

= Hysterium nigrum T o d e , F u n g i M e c k l . 2: 5 .1791 . 
= Clithris nigra (Tode) K e i s s l . , K r y p t . M u s . V i n d o b . 523. 
= Colpoma nigra (Tode) v . H o h n . , A n n . M y c . 15: 319 .1917 . 

= Variolaria corrugata B u l l . , H i s t . C h a m p . [Ventenat E d . ] 1: 187. p i . 432, 
f. 4 .1809 . 
= Colpoma corrugata (Bu l l . ) e x O . K u n t z e , R e v . G e n . P I . 3(2): 487 .1898 . 

= Sphaeria collapsa Sowerb . , E n g l . F u n g . t. 373, f. 3. 1797-1809. 

X V I I I . X Y L O S C H I Z O N S y d . , i n S y d . & Pe t r . , A n n . M y c . 20: 192.1922. 

H y s t e r o t h e c i a e l l i p t i ca l to elongated, scat tered or c rowded o n bare w o o d , a t 
first covered, becoming e rumpent a n d finally a lmos t superf icial , opening b y a 
l ong i tud ina l s l i t , cover ing a n d basal layers wel l deve loped ; asci slender a n d 
long-clavate , nar rowed downwards in to a long , t h i ck s t a l k ; ascospores elongate-
c y l i n d r i c a l , hya l ine , w i t h 3 del icate sep ta ; paraphyses s imple , numerous, often 
hooked a t the t ip . 

T Y P E - S P E C I E S : Xyloschizon weirianum S y d o w . 

1. Xyloschizon weirianum S y d . , i n S y d . & Pe t r . , A n n . M y c . 20: 192.1922. 

A second species, X. atratum S y d . , I.e. p . 193, appears not to differ m a r k e d l y 
f rom the wood i n h a b i t i n g forms of Colpoma crispum. 

X I X . B I F U S E P T A D a r k e r , M y c o l o g i a 55: 816.1963. 

Hys t e ro thec i a appear ing golden b r o w n to g ray i sh b lack , e l l i p t i ca l , subcut ic 
u l a r ; cover ing layer of d a r k pseudoparenchyma a l t e rna t ing w i t h wedges of 
p a r e n c h y m a ; h y m e n i u m flat; s u b h y m e n i u m th in , seated on a darkened basal 
l ayer . A s c i c lavate . Paraphyses s imple , f i l i fo rm. Ascospores bifusiform, phrag
mosporous. P c y n i d i a sma l l , b l ack , c i rcu la r . S p e r m a t i a bac i l la r . 

T Y P E - S P E C I E S : Bifusepta tehonii D a r k e r . 

1. Bifusepta tehonii D a r k e r , M y c o l o g i a 55: 816.1963. 
= Bifusella vaccinii T e h o n , M y c o l o g i a 31 : 678 .1939 . 
N o n 73. vaccinii (Schrot.) T e h o n , I l l ino i s B i o l . M o n o g r . 13(4): 117.1935. 
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X X R H Y T I S M A F r . , Sys t . M y c . 2: 565 .1823 . 
== Melanosorus D e N o t . , G i o r n . B o t . I t a l . 2(2): (49). 1847. 

= Xyloma Pers . , T e n t . D i s p . F u n g . 5 . 1 7 9 7 ; S y n . F u n g . 103. 1801. 
= Pachyrhytisma v . H o h n . , A n n . M y c . 15: 317 .1917 . 

Ascocarps embedded i n a round or e l l i p t i ca l s t r o m a ; s t r o m a d a r k outs ide a n d 
white w i t h i n ; ascocarps opening lacera te ly or b y elongated s t ra ight or c u r v e d 
s l i t s ; opening mechanism present or absent. A s c i c lava te , somet imes s l i g h t l y 
s ta lked ; ascospores fascicled, c lava te to f i l i form-clavate , or s l i gh t ly fus i form, 
gelatinous sheath when present not w e l l deve loped ; paraphyses f i l i form, 
sometimes swol len or bent a t the t i p . 

T Y P E - S P E C I E S : Rhytisma acerinum (Pers. ex S a i n t A m a n s ) F r . 

1. Rhytisma acerinum (Pers. ex S a i n t A m a n s ) F r . , Sys t . M y c . 2: 569. 1823. 
= Xyloma acerinum Pers . , T e n t . D i s p . F u n g . 6. 1797; S y n . F u n g . 104. 
1801. 
= Melanosorus acerinus (Pers. ex S a i n t A m a n s ) D e N o t . , G i o r n . B o t . 
I t a l . 2(2): (50). 1847. 

P Y C N I D I A L S T A T E : Melasmia acerina L e v . , A n n . S c . N a t . I I I . 5: 276. 1846. 
T h e s y n o n y m y of this species is m u c h more i n v o l v e d t h a n ind ica ted a n d no 

a t tempt has been made to invest igate i t thorough ly . 

X X I . P L A C U N T I U M E h r e n b . ex v . H o h n . , A n n . M y c . 15: 317. 1917. 
= Placuntium Ehrenb., S y l v . M y c o l . B e r o l . 17 .1818 . 

Fe r t i l e ascomata ep iphy l lous or on y o u n g stems, subcu t i cu la r , embedded i n a 
h igh ly developed s t roma , sh in ing b l ack ex terna l ly , open ing to expose the 
hymen ia l surface, c o m m o n l y w i t h a single buff-colored h y m e n i a l surface 
sur rounding a cent ra l sterile area or w i t h several sterile areas i n larger ascomata . 
A s c i c lava te , larger than i n Rhytisma, up to 188-200 X 25-28 p.; ascospores 
b road ly c lavate , often basa l ly more or less filiform, somet imes s l i gh t ly greenish-
yel low, up to 55-90 X 5-8 p, w i t h a conspicuous gelat inous sheath. 

T Y P E - S P E C I E S : Placuntium andromedae (Pers. ex F r . ) v . H o h n . 

1. Placuntium andromedae (Pers. ex F r . ) v . H o h n . , A n n . M y c . 15: 317. 1917. 
= Xyloma andromedae Pers . , S y n . F u n g . 104 .1801 . 
= Placuntium andromedae (Pers.) E h r e n b . , S y l v . M y c o l . B e r o l . 17.1818. 
s^Rhytisma andromedae (Pers.) ex F r . , Sys t . M y c . 2: 567. 1823. 

P Y C N I D I A L S T A T E : A p y c n i d i a l state, appa ren t ly undescr ibed , was found on 
specimens col lected i n ear ly J u l y , 1925, L a k e T i m a g a m i , N i p i s s i n g D i s t r i c t , 
On ta r io . I n this gather ing, D A O M 83512, the p y c n i d i a are ep iphy l lous , d a r k 
b rown to b lack , occas iona l ly fo rming a more or less con t inuous zone b u t more 
frequent ly a b r o k e n series su r round ing the ascocarps of P. andromedae a t a 
distance about equal to the w i d t h of the p y c n i d i a themselves. P y c n i d i a l s t r o m 
ata up to 1.0-1.2 m m . i n w i d t h a n d often w i t h several p y c n i d i a l cavi t ies i n the 
same s t roma, the cavi t ies separated b y s t romat i c c o l u m n s ; s t r o m a t a w i t h d a r k 
cover ing l aye r 2-3 cells th ick , up to 4 - 6 p i n th ickness ; spermat iophores a r i s ing 
i n ve r t i ca l rows f rom a ho r i zon ta l , often darkened l aye r of e longated t h i c k 
wal led sc le renchyma tissue 4-5 cells t h i c k ; spermat iophores 3 -4 cells i n l eng th , 
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12-16 X 2-4 fi, t e rmina l ce l l often more or less elongated a n d a t tenuated 
t e r m i n a l l y a n d bear ing one or two or perhaps more 3-5 X 1 M spe rma t i a ; 
ba sa l l y the spermatiophores tend to da rken , a n d together w i t h the basal 
sc le renchyna whose ce l l contents t end to become b rown i sh , g ive the appearance 
of a d a r k basal l aye r i n t h i c k sections. 

L i t t l e is k n o w n of the development of the p y c n i d i a a n d their subsequent fate 
a l though some ma tu re p y c n i d i a were s t i l l present o n the same leaves w i t h 
mature ascocarps. I t is no t k n o w n , therefore, whether these p y c n i d i a m i g h t 
la ter have been conver ted in to ascocarps as sometimes happens i n Rhytisma 
(Jones, 1925). T h e covered p y c n i d i a present i n this ma te r i a l approach rather 
more closely Leptostroma berberidis ( T h i i m . & W i n t . ) Nannf . , the p y c n i d i a l s tate 
of Lophodermium berberidis (Schleich.) R e h m as described b y Nannfe ld t , t han 
the genus Melasmia or the s imple Leptostroma types such asZ,. pinastri. 

X X I I . N Y M A N O M Y C E S P . H e n n . , M o n s u n i a 1: 28 .1899. 

T h e five genera of the Nymanomyces complex have a l l a t some t ime been 
regarded as h a v i n g affinities to Rhytisma f rom w h i c h they differ through the 
possession of r e l a t ive ly short , e l l i p t i ca l ascospores w h i c h are sa id to be hya l ine 
a n d 2-celled i n Synglonium Penz . a n d Sacc . a n d 1-celled, b rownish to b r o w n i n 
the other genera. E x c e p t i n the genus Nymanomyces no imperfect state is 
k n o w n . I n Nymanomyces aceris-laurini (Pat . ) P . H e n n . , however , T e r r i e r (1942) 
observed some s t ructures w h i c h m i g h t conce ivab ly represent an imperfect state, 
b u t cou ld not , he be l ieved, belong i n the genus Melasmia L e v . 

C e r t a i n confusion has ar isen p a r t l y f rom the fact tha t Synglonium Penz . a n d 
S a c c , the first genus named , was described twice b y the same authors , o r i g ina l l y 
i n 1897 a n d la ter on 1904, bu t the earlier descr ip t ion has been la rge ly over looked 
or ignored b y other authors . T h i s a n d la ter disregard for the p r inc ip le of p r i o r i t y 
has resul ted i n an i n v o l v e d s y n o n y m y for such a s m a l l g roup of species. 
Nymanomyces P . H e n n . , the second genus named , was based on a specimen 
col lected b y N y m a n o n the same host as the type of Synglonium. A la ter 
h o m o n y m of the t ype species of Nymanomyces was based on a M a s s a r t spec imen 
named b y P a t o u i l l a r d a n d raised to specific r a n k i n a p u b l i c a t i o n b y R a c i b o r s k i . 
T h e t h i r d genus, Phaeorhytisma P . H e n n . , was described i n the same paper as 
Nymanomyces bu t on the fo l lowing page. I n the second pa r t of the same paper, 
the type a n d o n l y species of Phaeorhytisma was transferred to Criella w h i c h u p 
to this t ime h a d existed o n l y as a subgenus of Rhytisma. F i n a l l y Saccardo, 
himself, raised Rhytisma F r . subg. Criella Sacc . to generic r ank as Criella 
(Sacc.) Sacc . w i t h the type species of the subgenus as the type species of the 
genus to w h i c h he added three o ther species i n c l u d i n g Criella lonicerae ( P . H e n n . 
a n d N y m . ) P . H e n n . a n d N y m . w h i c h had been named three years p rev ious ly . 
W h e t h e r H e n n i n g s a n d N y m a n created the genus in t en t iona l ly or i nadve r t en t l y 
is u n i m p o r t a n t since the genera Nymanomyces a n d Phaeorhytisma bo th have 
p r i o r i t y over Criella. O n the other h a n d the status of Synglonium requires 
further s tudy . V o n H o h n e l (1909) considered the type of Synglonium insigne 
Penz . a n d Sacc. to be a d isorganized specimen of Criella aceris-laurini (Pat . ) 
Sacc . a n d S y d . a n d later (1918) referred to i t as an o l d , infected specimen of 
Nymanomyces. 

I n a s t u d y of the species w h i c h Saccardo treated under Criella (Sacc.) Sacc . 
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von H o h n e l (1917a) was unable to state w i t h ce r t a in ty w h a t the type species, 
C austro-caledonica (Cr i6) S a c c , rea l ly represented. I n the same paper a n d i n 
another (v. H o h n . , 1917e) he disposed of the other three species of Criella as 
follows: C. aceris-laurini (Pat . ) Sacc . a n d S y d . was transferred to Nymanomyces 
which he ma in ta ined as an in t r aep ide rmal genus of the Dermopel t inaceae i n the 
Phacidiales sensu v . H o h n . ; C. lonicerae (P . H e n n . a n d N y m . ) P . H e n n . a n d 
N y m . was re turned to Phaeorhytisma P . H e n n . w h i c h has p r i o r i t y over Criella 
and mus t be re ta ined, a n d Phaeorhytisma was r emoved to the Dermateaceae 
near Pseudopeziza a n d Fabraea; a n d C. rhododendri (Rac . ) Sacc . a n d S y d . was 
made the type species of a new genus, Pseudotrochila v . H o h n . , somewhat 
resembling Trochila F r . T h i s new genus was also p laced i n the D e r m o p e l t i n 
aceae. 

A s u m m a r y of the five genera a n d the i r species is g iven be low as a n a i d to 
anyone wi sh ing to s t u d y the complex further. S tudents of the group are i n 
agreement tha t a t least one genus of Hypode rma taceae is present here a n d tha t 
i t should p r o b a b l y be cal led Nymanomyces a l though further e luc ida t ion of the 
status of the whole group is needed, b u t especial ly of the species Synglonium 
insigne and Criella austro-caledonica. 

1. Synglonium Penz . & S a c c , M a l p i g h i a 11: 526 .1897. 

T Y P E - S P E C I E S : Synglonium insigne P e n z a n d S a c c , I.e. 527; Icones F u n g . 
J avan . 63 .1904. 

2. Nymanomyces P . H e n n . , M o n s u n i a 1: 28 .1899 . 

T Y P E - S P E C I E S : Nymanomyces aceris-laurini P . H e n n . , I.e. 28, 170. 1899 
(based on col lec t ion of N y m a n ) . 

= Rhytisma acerinum F r . f. aceris-laurini Pa t . , A n n . J a r d . B u i t e n z o r g 
S u p p l . 1: 121.1897 (based on co l lec t ion of M a s s a r t ) . 
= Nymanomyces aceris-laurini (Pat . ) P . H e n n . i n R a c i b . , Pa ras i t . A l g e n 
u . P i l z e J a v a ' s 2: 23 .1900 . 
= Rhytisma (Criella) aceris-laurini (Pat . ) P . H e n n . , i n R a c i b . , H e d w . 
B e i b l . 39: (111). 1900. 
= Criella aceris-laurini (Pat . ) Sacc . a n d S y d . , S y l l . F u n g . 16: 786.1902. 

3. Phaeorhytisma P . H e n n . , M o n s u n i a 1: 29 .1899. 

T Y P E - S P E C I E S : Phaeorhytisma lonicerae P . H e n n . a n d N y m . , i n P . H e n n . , 
M o n s u n i a 1: 29 .1899. 

= Criella lonicerae ( P . H e n n . a n d N y m . ) P . H e n n . a n d N y m . , i n P . H e n n . , 
M o n s u n i a 1: 171.1899. 

4. Criella (Sacc.) S a c c , i n Sacc . a n d S y d . , S y l l . F u n g . 16: 786.1902. 
=Rhytisma F r . , subg . Criella S a c c , S y l l . F u n g . 8: 756 .1889. 

T Y P E - S P E C I E S : Criella austro-caledonica (Crie) Sacc . a n d S y d . S y l l . F u n g . 16: 
786.1902. 

^•Rhytisma austro-caledonicum C r i e , B u l l . Soc . L i n n . N o r m a n d i e , C a e n , 
8: 446 .1874 . 
=Rhytisma (Criella) austro-caledonicum C r i e , i n S a c c , S y l l . F u n g 8: 756. 
1889. 
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5. Pseudotrochila v , H o h n . , B e r . Deu t sch . B o t . Ges . 35: 419 .1917 . 

T Y P E - S P E C I E S : Pseudotrochila rhododendri (Rac ib . ) v . H o h n . , I.e. 422. 
= Cryptomyces (Criella) rhododendri R a c i b . , Paras i t . A l g e n u . P i l ze 
J a v a ' s 3: 18 .1900. 
== Criella rhododendri (Rac ib . ) Sacc . a n d S y d . , S y l l . F u n g . 16: 787.1902. 

Discussion 
T h e t axonomic changes proposed above i n v o l v e p r i n c i p a l l y species former ly 

assigned to the genera Hypoderma, Lophodermium, Hypodermella, and Bifusella. 
T h e revisions have been for the most pa r t a m o n g the more paras i t ic species, 
where, as one m i g h t expect, d i s t i nc t i ve characters are more sha rp ly del ineated. 
I n the older classifications w h i c h were ex t remely a r t i f i c ia l most of the genera 
were founded p r i m a r i l y on spore shape. I n the present scheme, characters of the 
ascocarps, asci , a n d spores as w e l l as p y c n i d i a were more or less synthesized to 
a r r ive a t more meaningful re la t ionships . A l t h o u g h no modif icat ions or addi t ions 
have been incorpora ted in to this w o r k as the result of recent cy to log ic studies b y 
G o r d o n (1966), i t is possible tha t even tua l ly cer ta in compromises m a y have to 
be made, and further w o r k b y G o r d o n m a y resul t i n reevalua t ion of ce r ta in 
proposals made here. I n the m a i n , however , D r . G o r d o n ' s recent findings seem 
to complement those of the wr i t e r w i t h a few m i n o r exceptions. 

I n the present w o r k i t is clear, t ha t b y segregating the o b v i o u s l y c losely 
related species of the " n e r v i s e q u i a " or Lirula complex f rom other conifer-
inhab i t i ng species, a d i s t inc t ive g roup ing has been created. I n t y p i c a l species of 
this complex on Abies the ep iphy l lous p y c n i d i a develop after one year a n d are 
more or less cont inuous a long the sulcus or i n two l ines, one a long each w i n g of 
the needle. T h e h y p o p h y l l o u s ascocarps fol low the " n e r v e " of the needle a n d 
ma tu re a t the end of two years . T h e erect ion of three genera for the nervise
quious species, i.e., Virgella, Isthmiella, a n d Lirula, br ings t h e m on a secondary 
basis in to l ine w i t h the o ld Saccardoan sys tem based on spore fo rm. T h e re
m o v a l of the nervisequious species f rom Hypodermella, Bifusella, a n d Hypoder
ma, where they have a lways appeared to be d i scordant elements, simplifies the 
further t axonomic t rea tment of the species left i n the complexes su r round ing 
these genera. 

T h e Hypodermella complex is then l i m i t e d i n general to species w i t h re la t ive ly 
shor t ascocarps a n d scat tered p y c n i d i a w h i c h precede the appearance of the 
ascocarps b y o n l y a few months rather t han a fu l l year as i n the nervisequious 
complex . A f t e r r emova l of Lirula the r ema in ing species of the o l d genus 
Hypodermella fa l l i n to three v e r y d i s t inc t groups w h i c h m a y be segregated in to 
genera as fol lows: Hypodermella ( type: H. laricis) w i t h subcu t icu la r ascocarps 
a n d numerous s m a l l , d a r k p y c n i d i a , Davisomycella ( type: D. ampla) w i t h 
p rominen t subep idermal ascocarps and p y c n i d i a w h i c h are inconspicuous or 
u n k n o w n , a n d Lophodermella v . H o h n . ( type: L. sulcigena) w i t h more or less 
concolorous, subhypode rma l ascocarps. W i t h obvious affinities to these c lavate-
spored genera are Ploioderma, segregated f rom Hypoderma, w i t h shor t rod- l ike 
ascospores, a n d poss ib ly also Elytroderma w i t h large 2-celled ascospores. 

T h e Bifusella complex w i t h three genera is a rather heterogeneous group. T h e 
transfer of the nervisequious species to Isthmiella and the r emova l of the more 
or less aberrant 73. striiformis w o u l d have left the type species, 73. linearis, as the 
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sole conifer - inhabi t ing representat ive of the genus. T o Bifusella, however , have 
been added two former Hypoderma species occu r r ing also o n soft pines. A l 
though the spores of these two species m i g h t best be described as rod- l ike , they 
have a d i s t inc t tendency towards a b i fus i form c o n d i t i o n a n d i n b o t h the 
paraphyses tend to disappear a t m a t u r i t y as i n the type species, B. linearis. 
L i k e the type species, they are also subcu t icu la r , a n d have large p y c n i d i a w i t h a 
d is t inc t cover ing tissue above the cush ion of spermat iophores a n d r e l a t i ve ly 
large spermat ia . I n Duplicaria the ascocarps are also subcu t icu la r b u t the 
pycn id i a are s m a l l and inconspicuous . Soleella is an aber ran t monospecific genus 
w i t h abundan t subep idermal ascocarps b u t l a c k i n g p y c n i d i a . 

T h e Hypoderma complex w i t h two of the older genera, Hypoderma a n d 
Lophodermium, contains b y far the largest number of species. B o t h genera are i n 
need of careful monograph ic t rea tment as they have become depositories for 
miscellanies of species. Lophodermium, t hough v a l i d l y publ i shed , is i l l eg i t imate 
and requires conserva t ion as proposed above. V o n H o h n e l ' s a t t emp t to set up 
new genera i n th is complex has never me t w i t h general a p p r o v a l . I t is qu i t e 
possible tha t his genera Lophodermina a n d Lophodermellina cou ld be redefined 
from thei r t ype species on a more acceptable basis to inc lude a few species b u t 
not for a general transfer of species as was done b y T e h o n . T h e i n v a l i d l y 
publ ished genus Dermascia T e h o n cannot be used w i t h o u t v a l i d a t i o n a n d 
subsequent redefini t ion a n d shou ld perhaps be d ropped f rom the l i te ra ture . A s 
accepted above Hypoderma a n d Lophodermium have not been reevaluated to a n y 
marked degree except to remove Hypoderma desmazierii to a new genus, 
Meloderma, nearer Lophodermium, a n d to accept the transfer of cer ta in 
phragmosporous Lophodermium species to Lophomerum Ouel le t te a n d M a g a s i . 

T h e genus Coccomyces is appa ren t ly a more or less m i x e d complex of species 
w i t h i n itself. O n the one hand are species l i ke C. coronatus w h i c h tear open i n a 
lacerate, phacidiaceous manner a t m a t u r i t y w h i l e others open rad ia te ly b y 
means of organized opening mechanisms. 

Colpoma, together w i t h Xyloschizon a n d Bifusepta, fo rm a s m a l l complex of 
species i n w h i c h the basal s t romat ic tissue is v e r y s t rong ly developed. T h e i r 
occurrence on dead stems a n d branches a n d even on dead w o o d p r o b a b l y 
accounts for the fact t ha t the s t roma i n ce r ta in species has a tendency to 
separate l a t e ra l ly f rom the host tissue and to become somewhat e rumpent . I n 
cer ta in species, n o t a b l y Colpoma crispum, the ascocarps m a y be embedded i n 
the b a r k bu t i n the same specimen m a y pass over to bare wood where they 
or iginate v e r y near the surface of the wood a n d appear a lmos t comple te ly 
erumpent . V o n H o h n e l has suggested the transfer of this a n d other species to a 
new genus Pragmoparopsis w h i c h he w o u l d place i n the T r y b l i d i a c e a e . Colpoma 
quercinum on oak is we l l k n o w n bu t there are a n u m b e r of species o n conifers 
w h i c h do not seem to differ m u c h from one another or f rom C. crispum. Xylo
schizon S y d . appears to be d i s t inc t i n tha t i t possesses large, phragmosporous 
ascospores a l though unfor tuna te ly the type species has never been located b y 
the wr i te r . T h e second species, X. atratum, appears to be more closely related to 
C. crispum. Bifusepta, w i t h a fa i r ly t h i c k basal s t romat i c layer , has some 
affinities w i t h Colpoma. I ts b i fus i form, septate spores resemble somewhat those 
of Bifusella b u t the s t ructure of the f ru i t ing b o d y is more closely related to tha t 
of C. quercinum. 

T h e Rhytisma complex comprises three genera: Rhytisma, Placuntium, a n d 
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Nymanomyces. These genera are character ized b y more h igh ly developed 
s t romata w h i c h are more or less sclerotic, ex terna l ly dark , a n d in t e rna l l y l ight , 
w i t h one to several ascocarps i n each s t roma . T h e ascocarps open b y the 
rup tu r i ng of the cover ing layer w i t h or w i t h o u t an opening mechanism. T h e 
ascospores are ac icu la r -c lavula te i n Rhytisma, qui te robus t a n d c lavate i n 
Placuntium, and o v o i d a n d b r o w n i n Nymanomyces. 

T h e ass ignment of the Phac id ia les to a pos i t ion between cer ta in of the 
Pyrenomycetes a n d the t rue Discomyce tes as proposed b y G a u m a n n (1964) 
s t i l l seems to be the most acceptable d i spos i t ion of this order. T h i s leaves the 
Hypode rma taceae i n the same re la t ive pos i t i on occupied earl ier b y the H y s t e r i 
aceae (treated as an order) of R e h m (1887) or the Hys te r i ineae (treated also as 
a n order) of L i n d a u (1896). D u r i n g the long in t e rva l between the classifications 
of R e h m a n d L i n d a u a n d those of more recent workers the Hypode rma taceae 
have been v a r i o u s l y assigned, n o t a b l y b y v o n H o h n e l , N a n n f e l d t , Te r r i e r , a n d 
others, i n or near the Helo t ia les i n the Discomyce tes . W i t h G a u m a n n ' s treat
men t the cyc le is comple te a n d the Hypodermataceae , n o w separated f rom the 
Hyster iaceae , are b a c k v e r y close to the pos i t ion w h i c h they occupied seventy 
to e ighty years ago. 

W h i l e c l a r i fy ing some of the problems encountered i n the Hypodermataceae , 
the present w o r k has mere ly touched upon cer ta in of the genera a n d references 
to the species of these genera have been o m i t t e d i n large par t . Severa l of the 
larger genera are s t i l l i n need of monograph ic t reatment . I t is hoped tha t th is 
redefini t ion of genera m a y s t imula te further research especial ly i n the areas 
least stressed here. 

Acknowledgments 
I t hank especial ly D r . J . W a l t o n Groves w h o has fol lowed the deve lopment of 

th is s t u d y w i t h interest a n d has k i n d l y reviewed the manuscr ip t . I a m also 
deeply indebted to D r . L u e l l a K . Weresub for adv ice o n some of the more 
k n o t t y problems of nomencla ture . M i s s D o r o t h y H a l l has smoothed m a n y 
difficulties b y loca t ing o l d , rare pub l i ca t ions needed to comple te the work . 
F i n a l l y , I t hank D r . I . M a c k e n z i e L a m b , C u r a t o r , a n d M i s s U r s u l a V . M e t z g e r 
of the F a r l o w H e r b a r i u m , C a m b r i d g e , Massachuse t t s , a n d D r . C . R . B e n j a m i n , 
C u r a t o r of the N a t i o n a l F u n g u s Col lec t ions , Be l t sv i l l e , M a r y l a n d , for recent 
assistance, and the curators of m a n y E u r o p e a n herbar ia for the privi leges 
accorded to me a number of years ago. A l l of these a n d m a n y others have 
con t r ibu ted i n var ious ways to m a k e the s t u d y more complete . 

References 
A R X , J . A . V O N . 1964. Uber die Ascomycetenfamilie der Leptopeltaceae. A c t a Botan . Neer l . 13, 

182-188. 
A R X , J . A . V O N and M U L L E R , E . 1954. D i e Gat tungen der amerosporen Pyrenomyceten. Bei t r . 

Kryptogamenflora Schweiz, 11(1), 1-434. 
B I S B Y , G . R . 1923. T h e literature of the classification of the Hysteriales. Trans . B r i t . M y c o l . 

Soc. 8, 176-189. 
C H E V A L L I E R , F . F . 1822. Essai sur les Ffypoxylons Lichenoides. J . de Physique, 94, 28-61. 

1826. F lo re generate des environs de Paris , I. Paris , pp. 1-676. 
D A R K E R , G . D . 1932. T h e Hypodermataceae of conifers. Cont r ib . A r n o l d Arbore tum, 1, 1-131. 

1935. Hypodermella hiratstikae, a new species of Hypodermataceae from Japan. J . 
A r n o l d Arbore tum, 16, 364-365. 

D U B Y , J . E . 1861. Memoi re sur l a t r ibu des Hysterinees de la famille des Hypoxylees (Pyreno-. 
mycetes). M e m . Soc. Phys . H i s t . N a t . Geneve, 16, 15-70. 



DARKER: REVISION OF THE HYPODERMATACEAE 1443 

E L L I S , J - B . and E V E R H A R T , B . M . 1892. T h e N o r t h Amer ican Pyrenomycetes. Publ ished b y 
the authors, Newfield, N e w Jersey, pp. 1-793. 

F R I E S , E . 1823. Systema mycologicum. 2, sectio 2. Lundae. pp. 275-620. 
F U C K E L , L . 1870. Symbolae mycologicae. Beitrage zur Kenntniss der rheinischen Pi lze . Jahrb . 

nassau. V e r . Na tu rk . 23-24 , 1-459. 
G A U M A N N , E . 1949. D i e Pi lze . Grundzi ige ihrer Entwicklungsgeschichte und Morphologie . 

Birkhauser Ver lag , Basel , pp. 1-382. 
. K 1 9 6 4 . Die Pi lze . Zweite Auflage. Birkhauser Ver lag , Basel und Stuttgart , pp. 1-541. 
G O R D O N , C . C . 1966. Ascocarpic centrum ontogeny of species of Hypodermataceae on conifers. 

A m . J . Bo tany , 53, 319-327. 
H I L I T Z E R , A . 1929. Monograf icka studie o ceskych druzfch radu Hysteriales a o sypavkach 

j i m i pusobenych. V e d . Spisy V y d . Cesk. A k a d . Zemedel. 3 , 1-162. 
H O H N E L , F . V O N . 1909. Fragmente zur Myko log ie . 446. Uber Synglonium insignePenz. e tSacc. 

Sitzber. A k a d . Wiss . W i e n , M a t h , naturw. K l . 118(1), 1515. 
. 1916. Fragmente zur Myko log ie . 962. f iber die Ga t tung Hypodermium L i n k . Sitzber. 

A k a d . Wiss . W i e n . M a t h , naturw. K l . 125(1), 54-55. 
. 191 la. System der Phacidiales v . H . Ber . Deut . Bo tan . Ges. 35, 416-422. 
_ — 19176. Mycologische Fragmente. C X X I V . Uber die G a t t u n g Schizothyrium Desmazieres. 

A n n . M y c o l . 15, 296-297. 
— 1917c. Mycologische Fragmente. C X X V I . Uber Polyclypeolum abietis (v. H . ) Theiss. 

A n n . M y c o l . 15, 300. 
— 1917d. Mycologische Fragmente. C X X X I I I . Uber die G a t t u n g Lophodermium. A n n . 

M y c o l . 15, 311-313. 
. 191 le. Mycologische Fragmente. C X X X I V . Uber Criella S a c c , Nymanomyces P . Henn . 

und Phaeorhytisma P . H e n n . A n n . M y c o l . 15, 313-316. 
1918. Mycologische Fragmente. C C L X X I I . Uber die Hysteriaceen. A n n . M y c o l . 16, 

145-154. 
T O N E S , S. G . 1925. L i fe his tory and cytology of Rhytisma acerinum (Pers.) F r . A n n . B o t a n y , 39 , 

41-75. 
K U N T Z E , O . 1898. F u n g i . In Revis io generum plantarum. Pars 3(2). Gressner and Schramm, 

Leipz ig , pp. 437-544. 
L A G E R B E R G , T . 1949. Some notes on the Phacidiaceae and a new member of this fami ly , 

Lophophacidium hyperboreum nov. gen. et sp. Svensk Bo tan . T id sk r . 43, 420-437. 
L A M A R C K , J . D E and D E C A N D O L L E , A . P . 1805. F lore francaise. 3 ed. 2, 1-600. 

1815. F lore francaise. 3 ed. 6, 1-662. 
L A N J O U W , J . , et al. 1961. International code of botanical nomenclature. Regnum Vegetabile. 

Utrecht . 23, 1-372. 
L I N D A U , G . 1896. Hysteri ineae. In A . Engler and K . P ran t l , D i e nat i i r l ichen Pflanzenfamilien, 

1(1). W i l h e l m Engelmann, Le ipz ig , pp . 265-278. 
L U T T R E L L , E . S. 1951. Taxonomy of the Pyrenomycetes. U n i v . Missour i Studies, 24(3), 1-120. 
• 1955. T h e ascostromatic Ascomycetes. M y c o l o g i a , 47, 511-532. 
M A Y R , H . 1890. D i e Waldungen von Nordamer ika . M u n c h e n . pp. i - x i i , 1-448. 
M U L L E R , E . and V O N A R X , J . A . 1962. D i e Gat tungen der didymosporen Pyrenomyceten. Bei t r . 

Kryptogamenflora Schweiz, 11(2), 1-922. 
N A N N F E L D T , J . A . 1932. Studien ( iberdie Morphologie und Systematik der nichtlichenisierten 

inoperculaten Discomyceten. N o v a A c t a RegiaeSoc . Sc i . Upsaliensis, I V . 8(2), 1-368. 
1936. Contr ibut ions to the mycoflora of Sweden. 3. Some rare or interesting inoperculate 

Discomycetes. Svensk Botan . T idskr . 30, 295-306. 
N O T A R I S , G . D E . 1847. P r ime linee d i una nuova disposizione de' Pirenomicet i Isterini. G i o r n . 

botan. i ta l . 2(2), (5)-(52). 
P E T R A K , F . 1947. Uber die Leptopeltineen. Sydowia , 1, 232-247. 
R E H M , H . 1887-1896. Ascomyceten: Hysteriaceen und Discomyceten. In L . Rabenhorst 's 

Kryp togamen-F lo ra v o n Deutschland, Oesterreich und der Schweiz. I I . 1(3). E d u a r d 
K u m m e r , Leipz ig , pp. 1-1275. 

1912. Zur Kenn tn i s der Discomyceten Deutschlands, Deutsch-Osterreichs und der 
Schweiz. Ber . bayer. botan. Ges. M u n c h e n , 13, 102-206. 

S A C C A R D O , P . A . 1883. Sylloge Fungorum, 2, P a t a v i i . pp. 1-813. 
S A I N T A M A N S , J . F . B . 1821. F lore Agenaise. Prosper Noube l . Agen . pp. 1-632. 
S C H R O E T E R , J . 1893. Pi lze , in F . Cohn , Kryp togamen-F lo ra von Schlesien, 3(2). Lief . I, I I . 

pp . 1-256. 
T E H O N , L . R . 1935. A monographic rearrangement of Lophodermium. I l l inois B i o l . Monographs, 

13(4), 1-151. 
1939. N e w species and taxonomic changes i n the Hypodermataceae. M y c o l o g i a , 31, 

674-692. 
T E R R I E R , C . A . 1942. Essai sur la systematique des Phacidiaceae (Fr .) sensu Nannfeldt (1932). 

Ma te r i aux Flore cryptogamique Suisse, 9(2), 1-99. 



1444 CANADIAN JOURNAL OF BOTANY. VOL. 45, 1967 

V O N T U B E U F , C . 1901. Studien iiber die Schuttekrankhei t der Kiefer . A r b . b io l . A b t h . L a n d - u 
Forstwir tsch. kaiserl . Gesundh. 2, 1-160. 

W A L L R O T H , F . G . 1833. F l o r a cryptogamica Germaniae. 2. J . L . Schrag, Norimbergae. pp. 

W E I R , J . R . 1916. Hypoderma deformans, an undescribed needle fungus of the western yellow 
pine. J . A g r i c . Research, 6, 277-288. 


