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THE OCCURRENC E O F GRIMMI A TERETINERVI S
LIMPR. I N NORT H AMERICA , WITH NOTE S

ON IT S DISTRIBUTIO N
JAMES KucYNiAK 1

Over a half centur y ago, K. G. Limpricht (1884 ) describe d
Gn'mmia teretinervis. Althoug h hi s descriptio n i s based on
thé collection mad e by Pfarre r H . Gande r (Innervillgraten ,
Tirol, Austria ; Jul y 27 , 1882), thé  type-collectio n i s ante -
dated b y on e mad e almos t a  décad e earlie r b y J . Breidle r
(Gaistriimer Ofen , i n thé Oberwol z région , Steiermar k pro -
vince, Austria ; Jul y 25 , 1874) . Havin g th é singula r mis -
fortune o f bearing a  previous détermination, that of G. con-
ferta b y Juratzka , th é Breidle r collectio n wa s shelve d b y
Limpricht t o favo r th é Gande r spécime n a s type .

An examinatio n o f thé pas t histor y o f G . teretinervis re -
veals that, withi n a décade of its discovery, thé species made
its initia l appearance i n a n exsiccat i throug h th é effort s o f
Breidler, who distributed material of i t under No. 397 of his
"Kryptogamae exsiccatae." Fo r a  brief perio d followin g thé
publication o f th é origina l diagnosis , th é know n rang e o f
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thé plant remaine d limited to thé type locality and thé sever -
al station s i n th é Alpin e régio n o f centra l Europ e liste d
under th é description . Othe r localitie s in thé généra l are a
were subsequentl y brough t t o light . Severa l year s later ,
John M . Holzinger (1900) , having named with certainty af -
ter severa l attempts a moss whic h he had under observation
for fiftee n years , wa s abl e to repor t a  Nort h America n sta -
tion fo r th é uniqu e Grimmia: Winona , Minnesota .

With hi s discovery , interes t i n th é specie s receive d a
marked impetus . Thi s Grimmia, because of its extremely lo-
calized occurrence , soo n becam e a  véritable collector's item
as it s fréquen t re-appearanc e in exsiccati indicates . Thank s
to thé  efforts o f Holzinger , thé  species enjoyed a  wid e dis -
tribution i n variou s Europea n sets , th é collection s comin g
from a  numbe r o f différen t station s ai l withi n a forty-mil e
radius o f th é firs t Nort h America n localit y know n fo r th é
plant. Fe w mosse s hâv e bee n re-issue d a s consistentl y i n a
given exsiccati . On e has only to cite its four différen t num -
bers (1729a , 1729b, 1828a&1828b) inBauer' s "Musci europ.
et amer , exsiccati. " Moreover , throug h som e oversight , a
fifth contributio n o f Holzinger' s fro m "Minnesota , i n de m
S. 0. Gebiete " was distributed as No. 1655 in Bauer's "Musci
europ. [sic ] exsiccati, " which also includes a truly Europea n
collection, No . 2164, made by J. Amann , in Egraz sur Roche ,
Waadt Canton , Switzerland . Holzinger , furthermore , fur -
nished th é material whic h F , Renaul d & J. Cardo t incorpor -
ated a s No . 36 7 i n thei r "Musc i America e septentrionali s
exsiccati." Withou t restrictin g hi s assistanc e t o Europea n
exsiccati builders , h e prepare d th é onl y Ne w Worl d se t t o
offer correctl y determine d materia l o f th é species : No . 26,
in hi s "Musc i acrocarp i Boreali-Americani. " It  ma y b e
appropriate t o mentio n hèr e tha t erroneousl y name d G .
teretinervis, th é tru e identit y o f whic h wil l b e discusse d
below, appear s i n thé "Canadia n Mosses " collecte d by Joh n
Macoun an d determine d b y N . C . Kindberg.

Holzinger's collectio n remain s withou t doub t thé nrst fo r
North America . H e (Holzinger , 1900 ) give s a n interestin g
account o f thé search which led him to détermin e a strikin g
plant whic h ha d perplexe d hi m fo r ove r a  décade . Whil e
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accepting i t as a  species o f Eugrimmia, thé stérile conditio n
in whic h thé plan t appeare d yea r afte r yea r made récogni -
tion o f it s identit y an almos t insolubl e problem. N o matter
how familia r one became with it s gametophytic features, thé
species coul d no t b e linke d u p wit h an y o f th é genu s the n
known t o occu r i n Nort h America . Tha t characteristic s of
thé gametophyte must be relied upo n solely to recogniz e thé
identity o f th é species  i n a  genu s suc h a s Grimmia wher e
prime importanc e i s accorde d t o th é feature s o f th é sporo -
phyte doe s no t facilitat e th é proble m o f naming , o n firs t
sight, a plant such as thé one under study. Quit e by accident,
Holzinger "happene d upo n Limpricht' s figure s o f lea f
sections i n his Grimmia teretinervis," and found therein thé
long-sought identit y o f hi s species .

Unacquainted with thé efforts o f thé Minnesota bryologist,
thé author followe d almost thé same procédure in his attemp t
to détermin e a  collectio n from "Percé , comté d e Gaspé ; 20-
28 juillet 1948 ; Marcel Raymond, No. 35." A  number of keys,
some o f whic h quit e reasonabl y di d no t lis t G . teretinervis,
because o f th é absence o f thé species i n thé area covered by
thé flora , wer e tried . Checkin g th é description s o f othe r
Gnmmiae having some of thé diagnostically important char-
acters in common with this species, i.e. , plane margins, prés -
ence of a hairpoint on some leaves, etc. , followed. Only afte r
Consulting th é illustration s of cros s sections , reproduce d in
thé Moxs Flora of North America, (Jones , 1933 ) fro m th é
originals (Holzinger , 1900 ) publishe d i n TH E BRYOLOGIS T
(particularly figure s 1 0 and 12 , as wel l a s th é case o f costa l
bifurcation whic h figure 11 represents and whic h thé autho r
has observed) , wa s thé autho r convince d tha t th é materia l
was unquestionabl y G. teretinervis. Th e Québe c spécimen
differs bu t slightl y fro m th é origina l descriptio n an d lie s
well within thé range o f variation show n in thé critically de-
termined spécimen s whic h thé autho r ha s subsequentl y re -
vised an d enumerate d below .

In spit e o f it s occurrenc e i n widel y separated areas , an d
being extremely localized, thé plant is adequately représentée!
in herbaria . Examinatio n o f th é ampl e materia l availabl e
has enable d th é autho r t o mak e a n évaluatio n o f thé game -
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tophytic feature s whic h i n turn leads him to affir m tha t thé
species i s not only one in good standing, bu t eas y of récogni -
tion t o th é practice d eye . It s features , despit e thei r vari -
ability, remain broadly speaking clear-cut. T o thé best of thé
author's knowledge , no attempt lia s been made to reduc e G.
teretinervis t o th é ran k o f variet y o r form , o r eve n less , a
synonym. A n examinatio n of it s synonym y (Jones , 1933) ,
shows onl y G . tennis Barker liste d thereunder , Barker him -
self havin g reduced hi s species to that status.

Grimmia teretinervis grow s i n abundan t tiny , lime-in -
crusted bu t easil y disintegratin g polster s whic h i n colo r
range fro m reddish - t o blackish-brown . It s fragil e stems ,
frequently branched , ar e abou t 1  cm. in lengt h (the y occa -
sionally reac h 3  cm. ) an d présent , i n général , a  slender ,
threadlike appearance . Th e leaves , linear-lanceolat e i n out -
line, when dry spread widely or remain erect-patent especial-
ly i n th é lowe r par t o f thé stem , whil e towar d th é ti p the y
are strongl y imbricated . Whe n moist , ai l leave s assum e a
rigidly erect-ascendin g t o slightl y recurve d position . Th e
length o f th é lea f normall y range s betwee n 1  and 1. 4 mm.
Only onc e di d thé  autho r fin d a  spécime n wher e th é lea f
reached 1. 6 or 1.7mm. from insertio n to tip of hairpoint, that
is, in thé Amann collection, No. 2164 o f Bauer's "Musci eur-
op. e t amer , exsiccati, " thoug h mos t o f th é leave s seldo m
surpassed 1. 4 mm. i n length .

In muticou s leaves , th é ape x i s obtuse ; i n th é piliferou s
ones, i n shar p contras t t o th é acut e hyalin e hairpoint , th é
chlorophyllose portion of thé leaf terminâte s obtusel y in thé
acumen.

The lengt h o f thé hairpoin t varies considerabl y fro m on e
spécimen t o another , an d eve n fro m différen t part s o f th é
same plant . It  ma y reac h a  third o f thé leaf' s length , while
on leave s take n a  littl e mor e tha n a  millimete r lower , thé
hairpoint wil l b e muc h shorter . Lowe r still , th é muticous
leaves appea r mos t distinctivel y wit h thei r obtus e apices .
Consequently, th é hairpoint' s présence , rathe r tha n it s
length, abundanc e o r position , i.e. , whethe r accumulate d a t
thé ti p o f th é ste m o r gathere d a t th é bas e o f innovations,
is o f diagnosti c importance .
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The dispositio n o f th é lea f cell s themselves , per -
haps, furnishe s th é bes t "ca r mark " fo r récognitio n o f thé
species, particularl y whe n examine d in a  transverse section
of th é lamin a taken fro m tha t régio n o f thé lea f whic h lies
between midlea f and th é bas e o f th é uppe r third . I n mos t
instances, thé eut will show a section, unistratose for several
cells o n eithe r sid e o f thé cost a bu t whic h soon become s bi -
st rat ose and eve n occasionall y pluristratose . Whe n présent ,
thé unistratos e portio n o f thé lamin a appear s a s tw o pale r
longitudinal stria e runnin g almos t th é whol e lengt h o f th é
leaf o n either sid e of thé costa . Th e author also observed a
number o f spécimen s i n whic h th é thicknes s o f th é leaf -
sections appeare d variousl y unistratose , bistratos e o r pluri-
stratose.

Spécial attentio n should b e paid to thé costa as i t appears
in a  transvers e section . I n th é uppe r hal f o f thé leaf , thé
costa i s circulai ' an d conve x ventrall y a s wel l a s dorsally .
It almos t invariabl y show s tw o subtly discernible areas: an
outer zone , formed o f a  single ro w of larger cells , which en-
circles a centra l régio n o f slightly smaller and more compact
cells. Th e tw o angula r cell s i n th é oute r laye r whic h for m
thé Connectin g lin k wit h thos e o f tli e leaf-lamin a on eithe r
side o f th é cost a appea r appreciabl y deforme d i n siz e an d
général outline . I n section s o f thé costa fro m th é basai por -
tion o f th é leaf , th é zone s d o no t stan d ou t a s clearl y no r
does thé distinction hold any longer since ail cells there tend
to be more homogeneous in structure. Meanwhile , though thé
costa become s mor e flattene d i n outline , i t remain s never -
theless manifestl y conve x o n bot h surfaces . Limprich t
(1884) observe s tha t o f ai l Europea n Grimmiae, G. mariti-
ma i s th é onl y othe r specie s whic h lia s a  biconve x costa .
However, th é larg e média n guid e cells ("Deutern" ) i n th é
midrib of thé latte r immediately set thé maritime moss apart.

The leaf-margin s o f G . teretinervis ar e generall y plan e
throughout, though occasionally sections from thé lower part
of th é lea f wil l sho w th é margin s havin g an almos t imper -
ceptible tendenc y to recurv e to on e side .

The habitat-préférence s o f G . teretinervis, a s gathere d
from dat a furnishe d b y Limprich t (1884 , 1890 ) an d Loesk e
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(1913), seem linke d to petrographical structures combining
limestone and sandstone . I n it s Gaspé peninsul a station, thé
plant find s th é satisfactor y substratum-requisite s i n th é
conglomerate of thé Bonaventure Formation. Alcoc k (1935)
describes th é formatio n a s on e o f th é four division s of thé
Carboniferous rock s o f th é région . It s conglomerat e con -
tains pebble s an d boulder s o f ai l th é varietie s o f rock s oc -
curring in thé surrounding area, those of sedimentary origin
including limeston e an d sandstone . Th e matri x i s usuall y
a coarse,  deep-re d sandstone . It s roughe r textur e permit s
thé plan t to gain a  foothol d o n thé sheer walls of La Grotte ,
Percé, which thé species inhabits almost exclusively. I t may
prove worthwhil e t o loo k fo r thi s interestin g mos s i n sta -
tions where terrains of a simila r composition occur. Durin g
thé foray of thé Northeast Sectio n of thé American Botanical
Society hel d i n Michiga n i n August , 1949 , th é autho r ob -
served alon g thé bluff s o f thé Keweenaw peninsul a habitat s
which closel y resembl e tha t o n whic h Raymon d foun d th é
species i n Québec . Thi s specie s ma y wel l b e added someda y
to th é highl y interestin g bryophyt e flora of Michiga n made
known b y W . C . Steere (1937 , 1938) .

Altitude does not apparently exert an influenc e on thé dis-
tribution o f G. teretinervis a s on e ma y conclud e fro m th é
data whic h Limprich t furnishe s fo r th é Europea n collec -
tions h e cites . Elévatio n o f thé stations liste d varie s from :
"... am Humber g bei Tiiffer (ça . 350 m.) ... bei Nicolaiber g
bei Gill i (300-40 0 m. ) .. . am Jauerber g be i Weitenstei n
(600-700 m. ) ...a m Gaistriime r Ofe n be i Oberwol z (100 0
m.) ... " t o 180 0 m . "... bei Innervillgraten ...," thé type
locality. Loesk e (1913 ) cite s a  station a t a n altitud e a s lo w
as 200 m. "... in den Karnischen Alpe n . .. bei Gemona und
Maniaglia... ." A s wil l b e note d i n th é revise d lis t o f th é
material give n below , G. teretinervis appear s s o fa r t o b e
a species  confine d t o th é Alpin e mountain are a i n Europe ,
and in North America, to Minnesota, neighboring Wisconsin,
and Québec , an d probably , pendin g furthe r elucidation ,
Kansas an d Missouri . Thi s rang e doe s no t see m t o follo w
closely an y o f th é généra l pattern s o f distributio n outline d
in som e o f th é mor e pertinen t phytogeographica l paper s
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(Fernald, 1925 ; Steere , 1937 , 1938) . Fro m wha t i s pres -
ently known of thé occurrence of thé species, G. teretinervis
may be considered an alpine , non-arctic species. It s appear -
ance a t lowe r altitude s occurs  i n such  area s wher e alpin e
conditions prevail . Fo r example , th é windswep t cliff s o f

MAP. 1 . KNOW N RANG E O F GRIMMIA TERETINERVI S LIMPR . Th e ope n
rings indicat e th é questionabl e Nort h America n stations . (Goode' s
Séries o f Bas e Map s No . 101M . Copyrigh t 193 9 b y thé Universit y of
Chicago.)

Percé, Québec , which , though slightly above se a level , har -
bour a n alpin e vascula r flora . Th e alpine non-arcti c grou p
is a n exceedingl y difficul t on e t o defin e i n Québe c because
of th é tendenc y of a  numbe r o f arcti c species t o assum e a n
alpine comportmen t whe n encountered i n région s fa r sout h
of thei r arcti c area . Amon g thé élément s of th é vascula r
plants, Polystichum Lonchïtis (L.)  Rot h may be cited as a
good exampl e o f a n alpin e plan t fo r northeaster n Nort h
America.

The tas k o f defmin g th é taxonomi c positio n o f Grimmia
teretinervis accuratel y hinge s o n thé discover y o f fruitin g
material. Seta , columell a an d calyptra , essentia l t o sub -
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generic o r sectiona l récognitio n i n Grimmia, remai n un -
known.

With onl y femal e plant s i n a  relativel y poo r conditio n a t
his disposai , Limprich t was unabl e to indicat e wïth any cer-
tainty t o whic h subgenu s th é mos s belonged . Voicin g thé
opinion that its  systematic position was  near G. commutata
or G . ovata, h e place d it , wit h som e appréhension , i n th é
subgenus Eugrimmia. Som e fiftee n year s later , (1899 ) i n
his treatmen t o f th é Grimmiacea e fo r Rabenhorst' s Kryp-
togamen-Flora, h e dubiousl y transferre d i t t o Schistidium.
Leopold Loesk e (1913 ) likewis e stressed  th é dispute d gen -
eric positio n o f th é species . Rathe r tha n restric t i t t o a
definite subgenus , h e wrot e "Schistidiu m ode r Grimmia ?
Verwandtschaft unsicher. " Th e mos t récen t Nort h Ameri -
can monograp h of  th é genu s (G.N . Jones , 1933) , thoug h
placing th é specie s i n Eugrimmia, acknowledge s th é prob -
lematical statu s o f G. teretinervis and accoi'dingl y offer s a n
analytical ke y s o constructed a s to permi t reachin g thé spe -
cies under either of thé subgeneric headings, Schistidium or
Eugrimmia, However , i n th é bod y o f th é treatment , on e
finds i t groupe d wit h th é "Alpestres " (subgenu s Euyrim-
mia), thé général trait s of which are summarized as follows :
"Leaves keeled, Cost a prominentl y conve x o n thé dorsal sid e
of th é leaf ; margin s usuall y revolute ; basa i cell s smooth -
walled;..." Jone s add s tha t it s "dioicou s inflorescenc e an d
thé plane-margine d leave s indicat e a n affinit y t o th é sub -
section Litoneuron, " which , likewis e belongin g t o th é Eu-
grimmia, immediately précèdes thé "Alpestres" in his mono-
graph. On e however canno t ignor e tha t thé dioicou s condi-
tion i s a  characte r whic h does no t exclusivel y apply t o th é
subsections "Litoneuron " an d "Alpestres " bu t i s common
to specie s o f thé subgenu s Schistidium. Th e reddish-brown
color o f thé tufts i s moreover one of thé striking features of
plants belongin g t o thé latte r subgenus , and , as pointe d out
above, G . teretinervis shares wit h G. maritima, also o f th é
subgenus Schistidium, thé distinction o f being thé only spe-
cies with costa conve x on both surfaces .

Though G. teretinervis ha s been reporte d fro m a  numbe r
of localitie s i n Nort h America , revisio n o f th é spécimen s
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responsible fo r th é report s ba s show n severa l unhapp y ex -
amples o f inaccurat e détermination . I n hi s monograph ,
G. N . Jone s (1933 ) list s th é followin g areas: Minnesota ,
Ontario, Tennesse e an d Idaho . Th e autho r ba s no t bee n
able t o retrac e th é materia l responsibl e fo r th é Idah o list -
ing no r ha s h e bee n abl e t o locat e th é origina l publishe d
report. Th e Tennesse e spécimen , o f whic h thé autho r ha s
only see n th é duplicat e in th é herbariu m o f th é Ne w Yor k
Botanical Garden , is not G. teretinervis, but may wel l belong
to th é specie s whic h Dr . Genev a Sayr e ha s annotate d th é
spécimen t o be . Th e Ontari o citation in ai l likelihoo d refer s
to No . 85 a o f Macoun' s "Canadia n Mosses. " Unde r tha t
number, on e find s tw o collection s labelle d G. teretinervis,
both fro m widel y separate d localitie s i n Canada : Mt . Ben -
son, Vancouve r Island , Britis h Columbia , an d Algonqui n
Park, i n th é northeaster n par t o f th é provinc e o f Ontario .
The autho r ha s examine d severa l packet s o f th é exsiccat i
number fro m différen t herbari a i n additio n t o th é collec -
tion, no w house d i n th é Herbariu m Bryologicu m Hjalma r
Mollar o f thé Riksmuseum , upo n which N . C . Kindberg ap -
parently base d hi s détermination . Collection s fro m neithe r
of th é stations belong to G . teretinervis. Th e errer i n nam-
ing thé West Coas t materia l stem s fro m a  lapsus calami fo r
G. tenernma rathe r tha n fro m an erroneou s détermination.
Such herbari a as hâve prudently kept thé original newsprin t
envelopes i n whic h thé spécimens were distributed, wil l find
"G. nivalis" writte n o n thé uppe r flap . Wit h G . tenerrima,
G. nivalis belong s t o th é synonym y o f G . alpestris Nées , a
species easil y recognize d b y it s short-lanceolat e t o ovat e
stem leave s wit h basa i lea f cell s quadrat e t o short-rectan -
gular, an d th é cros s wall s thicke r tha n th é lon g walls , th é
latter trai t especiall y noticeabl e i n thé basai margina l cells .
The Mt . Benso n materia l unquestionabl y belong s t o thi s
species. A s for thé Algonquin Park collection, thé herbarium
spécimens examine d consis t eithe r entirel y of Grimmia uni-
color Hook . o r a  fe w patche s of G. apocarpa mixe d with thé
prédominant G. unicolor. I n contras t to G . teretinervis, thé
leaves of G . unicolor hâve no hairpoint. It s obtus e apex is ,
moreover, cucullate . Th e margin s ar e plan e throughout .



44 TH E BRYOLOGIS T [Volum e 5 5

Sections fro m th é uppe r par t o f th é lea f ar e uniforml y
pluristratose across  th é whol e width , an d th é cell s o f th é
costa ar e hardl y distinguishabl e fro m thos e i n th é leaf -
lamina. Th e semiterete costa, convex on thé dorsal sid e only,
flattens ou t i n thé lowe r part of thé leaf .

Whether Kindberg was fully acquainte d with G. teretiner-
vis as a species is a matter for conjecture.  H e has correctly
named a s suc h hi s collection s fro m Mont e Sa n Salvatore ,
near Lugano, Switzerland. O n thé other hand, Prof. Holzing-
er sen t hi m on e of his Minnesot a spécimens bearing thé dé-
termination o f G . teretinervis fo r compariso n wit h Euro -
pean materia l o f th é species . Th e spécimen , in th é Natur -
historiska Riksmuseu m in Stockholm , bear s th é followin g
annotation i n Kindberg' s handwritïng : "Grimmia hetero-
phylla ?"

Among th é collection s obtaine d o n loa n fro m th é Ne w
York Botanica l Garden , two spécimens labelled G. teretiner-
vis seem t o présent extension s to thé North America n range.
Should labe l dat a b e exact i n référence t o thé stations give n
—Clayton, Missouri :  on limestone ; July 4, 1903 ; P. K. Laïc-
rence—and—Wolf's Creek , nea r Lukas , Russel l County ,
Kansas: o n rocks; Jun e 7 , 1931; C. H. Demetrio—thé area
of th é specie s shoul d b e extende d t o includ e thé state s of
Missouri an d Kansas . I n literatur e availabl e t o him , th é
author ha s no t bee n abl e t o trac e an y publishe d repor t on
thé aforementione d collections . Followin g revision, thé au -
thor finds no grounds for differin g wit h thé déterminations.
However, a n unusua l indicatio n given o n th é labe l o f th é
Demetrio collection , wherei n th é collecter observes "Foun d
only on e smal l cushion, " invite s caution . Th e information
contradicts th é profusio n wit h whic h th é specie s i s know n
to occur . I n Minnesota , Holzinge r reporte d i t a s " a plan t
which occur s abundantly.... " an d hi s wor d nee d no t b e
queried whe n one consîders thé tremendous quantities neces-
sitated t o supply as many exsiccati numbers as he succeeded
in doing. Hi s remark applie s with no modification whateve r
to thé new Gaspé station for thé species. Fo r thé présent, thé
author accepts thé two stations but with some reserve pend-
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ing furthe r enlightenmen t o n th é geologica l structur e an d
thé bryophytic flora of those stations.

In th é Naturhistorisk a Riksmuseum , there i s a fairl y re -
présentative numbe r o f collection s labelle d G. teretinervis
from Missour i made b y N.L.T . Nelson . No . 679 , fro m Bis -
mark an d date d Octobe r 30 , 1904 , appear s rathe r t o b e
Grîmmia apocarpa Hedw . var . alpicola (Hedw. ) Hartm. ,
while No . 1647 , growin g o n limestone , Crev é Coeu r Lake ,
April 13 , 1907 , an d No . 1874 , growin g o n to p o f limeston e
bluffs, Sherman , Jul y 18 , 1907 , belon g t o a  species  whic h
thé autho r i s unabl e to name wit h certainty , but whic h h  as
thé leaf-lamin a variousl y bistratos e an d th é leaf-margin s
plane an d bistratose .

Spécimens o f thé American collections, on thé whole, mac-
roscopically appea r slightly more turgid rathe r than assum e
thé thread-lik e appearanc e o f typica l G . teretinervis ob -
served, i.e. , i n th é Breidle r collection s fro m Steiermar k
province. Th e hairpoint s appea r shorter , ar e les s évident ,
and, in thé material studied, do not (a s in some of thé Europ-
ean collections examined) for m brushlike points at thé stem's
tip. However , th é différence s note d ar e no t importan t
enough t o warran t separatin g thé America n materia l fro m
thé European , eithe r a s a  varïet y o r a  mère form .

Listed belo w ar e collection s whic h th é autho r lia s bee n
privileged t o hâv e on loan fo r examinatio n from th é follow -
ing institutions : Helsingi n Yliopisto n Kasvieteelline n Mu -
séum, Helsink i (H ) ;  Ne w Yor k Botanica l Garden , Ne w
York (N ) ;  Nationa l Muséu m o f Canada , Ottaw a (0 ) ;
Herbier cryptogamiqu e d u Muséu m d e Pari s (P ) ;  Natur -
historiska Riksmuseum , Stockhol m (S ) ;  Botanische s In -
stitut un d Botanische r Garten der Universitàt Wien, Vienna
( V ) ; Unite d State s Nationa l Muséum , Washingto n (W) .

Also revise d wer e spécimen s o f Grimmia teretinervis i n
thé Britis h Muséu m of Natura l History , Sout h Kensington ,
London (L) .

EUROPE

AUSTRIA. Steiermar k province : Gaistriime r Ofen , prop e Oberwolz :
ad sax a calcare a arida , 1000-110 0 m. ; 16.VII.1894 ; J. Breidler; No .
397 i n Breidler , "Kryptogama e exsiccatae " (H , N , V , W).—Kalk -
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felsen a m Gaistriime r Ofe n be i Oberwolz ; Aug . 10 , 1888; J. Breidler
(S, V).-—Mt s Gaisti'iïme r Ofe n prop e urb . Oberwolz : i n rupibu s cal -
careis, 100 0 m. ; 19.VIII.1888 ; J. Breidler (H).—Kalkfelse n a n de r
Sudseite des "Gaistriimer Ofen" bei Oberwolz, 1000-1100 m.; Juli, 1894 ;
J. Breidler (  N). Tiro l provinc e : Innervillgrate n : a d rupe s cale. ,
5400'; 22.VII.1882 ; H. Gander (H , N , S , V).—Innervillgrate n prop e
Kalchstein: i n rupibu s calcareis, ça . 5100' ; Apr , 27 , 1882; H, Gander
(N).—Innervillgraten (n . vo n Sillian ) :  a d rupe s praecipite s cale. ,
5400'; 22.VJI.1884 ; H. Gander (H , V).—Innervillgraten : a d rupe s
calcareos i n Kalchstei n (5800' ) ;  22.VII.1888; H. Gander (N).—Inner -
villgraten, 5600' ; 22.V.1890 ; H. Gander (S) .

JrcosLAYiA. Styri a province : Humber g prop e Tuffer , ça . 40 0 m.;
in rupibu s calcareis; 25.IV.1884 ; J. Breidler (H , S) .

HUNGARY. Maga s Tatra : I n mont e Stierberg (  —Bùjaczy Wierch ) :
substr. cale. ; ait . 180 0 m. s. m.; 28.VII.1905;  Gyôrffy (S) .

SwiTZKRLANn. Be m (Berne ) Canton : Rock s across th é rive r op -
posite th é Hôte l Genimi , Kanderstefr ; Sept . 1890 ; /. Bnrker (L). —
Bei Kanderste g de m Hôte l Gemm i gegeniibe r mi t Grimmia anodon
auf Kalkfelsen , 120 0 m. ; 12.111.1904 ; P. Citimann; No. 291 in Bauer ,
"Musci europae i exsiccati " a s Grinniiia tenitix Barke r (V).-—Zwisch -
enflùhtal, Ber n : paroi s calcaire s verticales; 28 août 1905 ; P. Cnhnann
(P).—Rochers calcaire s au—dessu s d e Beatenberg , "Bire" , 147 0 m. ;
28 aoû t 1911 ; I*. Caltnann (P) . Grison s (Graubiinden ) Canton : Sul -
fur au f da s Albula , 7800'; July 3 , 1885; Dr. Hti</o Graef (S) . Neucha -
tel (Xeuenburg ) Canton : lioch e au x Crots , près  Chau x d e Fonds, .
1250 m. ; aoû t 1907 ; Ch. Meyian (P) . Ticin o (Tessin) , Canton : Mont e
San Salvatore , Lugano ; Jun e 14 , 1892 ; A'.C . Kindberg (S).—Mont e
San Salvatore , Lugano ; July , 1894 ; L. Mari (S).—Mont e Sa n Sal -
vatore, Lugano ; Jul y 12 , 1895; N. C. Kindberg (S) . Vau d (Waadt )
Canton: Aiguill e de Beaulmes, 1450 m.; janvie r 1898 , Ch, Meyian (P) .
—Aiguille d e Beaulmes , 150 0 m. ; aoû t 1898 ; Ch. Meyian (P).—Ai -
guille d e Beaulmes: su r rocher s calcaires , ça. 150 0 m. ; aoû t 1899 ; Ch.
Meyian (H , P).—Aiguill e de Beaulmes; août 1901 ; Ch. Meyian (S). —
Grand Savagnier , Massi f d u Chasseron , 140l ) m. ; aoû t 1903 ; Ch.
Meyian (P).—L a Tourne : roche r a u soleil , ait . 126 0 m. ; jui n 1906 ;
Ch. Meylnn (P).—Au f Kalkfelse n de s Wasserfalle s be i de r Briick e
von Egra z su r Roche , 820 m.s.m.; 2 9 Nov . 1930 ; J. Amann; No . 2164
in Bauer , "Musc i europ. & amer, exsiccati " (L , X , S).—Roche r Blanc,
Massif d u Chasseron , 145 0 m. ; février , 1920 ; Ch. Meyian (L) .

XORTH AMERICA

UNITKD STATE S OF AMERICA . Minnesota : Bluff s nea r Winona ; April,
1894; J. M. Holzinger (S).—Catholi c cemetery , Winona ; Apri l 6 ,
1894; J. M. H. (N , S).—Winon a bluffs ; June , 1894 ; J. M. H. (N ) &
Sept. 24 , 189 9 (W).—Lanesboro ; Aug. , 189 4 (P , S).—Trempealea u
Ridge; Aug . 9 , 1899 (H , L , X, P, W).—Devil's Cave, near Winona, Lat .
44", Americ a borealis ; Oct . l(î , 1900 (P , S).—Winona ; 1900; J. M. H.;
No. J(i4 i n F . Renaul d & J. Cardot' s "Musc i america e septentrionali s
exsiccati" (L , X , P).—Expose d not'th-facin g san d ledge s toward s th é
tops o f th é bluffs , nea r Winona , 43 " Lat . X ; Marc h t o Sept. , 1903 ;
J. M. Holzinyer, "Musc i Acrocarpi Boreali-Americani " Xo. 2fi (H , L , N,
S, W).—Laird s Sprin g be i Winona , au f besonnte n Sandsteinfelsen ;
1(! Aug. 1903 ; /. M. Holzinger; No . 1729b in Bauer's "Musci Europ . &
Amer, exsiccati " (L , N).—Top s o f bluffs , o n expose d san d rocks ,
Winona, Lat . 43° , Americ a borealis ; Apr . 1 , 1905 ; J. M. H. (S). —
Vasa; Jul y &  Aug. 1905 ; N. L. T. Nelson, No . 937 (S).—Au f ausge -
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setzen Sandsteinfelse n a n tie n steile n Flussuter n be l Winon a ; Ma i
1905; No. 1729a i n Bauer's "Musci Europ . & Amer, exsiccati" (L , N).—
Jewel Korser y Bluf f nachs t Re d Wing, auf Kalk - und Sandsteinfelsen ;
11 Sept. 1919 ; J. M. H.; No . l72Sa i n Bauer' s "Musci Europ . & Amer,
exsiccati" (N).—Alber t Steffenhagen s Far m nachs t Re d Wing , au f
Sandstein un d Kalkfelsen ; 1 2 Sept . 1919 ; J. M. H.; No . I728h i n
Bauer's "Musc i Europae i e t Americ . exsiccati" {L , N).—I n dén i S . O.
Gebiete gemei n au f de r Sonn e ausgesetze n Sandstei n i n ausgedehnte n
schwarzen Polster n (Xerophyt ) ; J. M. ff.; No . itiSS i n Bauer' s "Musci
Europaei (si'c ) exsiccat i (L , S) . Wisconsin : Trempealea u M  t., Wis -
consin side ; Aug . 9 , 1899 ; J. M. H. (L , N).—Trempealeau , Lat . 44° ,
America borealis ; Nov . 2 , 1901; J. M. ff. (S) . Missouri : Clayton : o n
limestone; July 4,1903; P. K. Lawrence, 10 (N) . Kansas : Wol f Creek ,
near Lukas , Russel l County : o n rocks ; June 7 , 1913; C. H. Demetrio,
211 (N) .

CANADA. Québec : Percé , comté de Gaspé; ; 20-2 8 juillet 1948 ; Marcel
Raymvml, 35. (Jardi n botaniqu e d e Montréal) .

For assistanc e rendere d i n authorizing , facilitatin g o r
carrying ou t th é loans , th é autho r desire s t o expres s hi s
thanks t o Mm e S . Jovet-As t an d Mis s Rosali e Weikert ,
Messrs. W. K. W. Baldwin, A. H. Norkett and A . E. Porsild ,
and Drs . Genev a Sayre , George s Cufodontis , Han s Buch ,
C. W . Morton , Herma n Persson , C . B . Roger s an d Rist o
Tuomikoski. H e moreove r feel s mos t gratefull y indebte d
to Drs . Lé o F. Koc h and Herma n Persson fo r thei r kindness
in furnishin g transcnpts o f pertinen t papers , an d t o Mis s
Rita Dub é an d Mr . Marce l Raymond , for th é materia l as -
sistance an d valuabl e suggestion s eac h ha s rendered .
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