vy To The Mosses of the
dakobo'll Region Y

H.3. Conard

Lowa

"




IOWA BTATE L (p
OEB M9iryes, rgﬁ;ﬁf Y

New Series No. 238 November 1, 1932

UNIVERSITY OF IOWA
STUDIES

STUDIES IN NATURAL HISTORY

VOLUME XIV NUMBER 7

A KEY TO THE MOSSES OF THE
OKOBO]JI REGION

by

H. S. Conarp and B. 0. WoLDEN

k
2

2

{r.la &
0%

109
‘;4‘, no. [

Published by the University, Towa City, Towa

Issued semi-monthly throughout the year. Entered at the post office at Towa City, Iowa
as second class matter under the Act of October 3, 1917.




Key to the mosses of the Okoboji

OF THE STATE OF IOWA

- To communities, and schools, books for
reloaning are loaned for a three month’s
period. To individuals and to clubs for
1- use, books are loaned for two to four
~ Borrowers are requested to return the
books as soon as the need for them is passed,
and always when books are due. Where
books are re-loaned, fines may be qhar%e_d
by the local library and retained when the
books are returned.

DAMAGES. The pages of these books
~must not be marked and librarians are
required to note the condition of books
when loaned to borrowers and when re-
turned by such borrowers and to report
damages beyond reasonable wear to the
State Traveling Library.

AoM-SE-d0




g2 4

University of IowaStudies
in Natural History

HenNry FRrREDERICK WickHAM, Editor

VOLUME XIV NUMBER 7

A KEY TO THE MOSSES OF
THE OKOBOJI REGION

by

H. S. ConaArp and B. O. WoLDEN

Published by the University, Iowa City, Iowa
June, 1932

a



A KEY TO THE MOSSES OF THE OKOBOJI
REGION*

H. S. Conarp and B. 0. WoLDEN

The Okoboji Region as here understood includes the area read-
i1ly available to botanists working at the Iowa Lakeside Labora-
tory, namely Emmet, Dickinson, Osceola and Lyon Counties, Iowa,
the Sioux Quartzite outereps in Brown and Cottonwood Counties,
Minn., and the vieinity of Heron Lake, Minn. No additional
species have been found in brief forays in Palo Alto, Clay, O’Brien,
Sioux, Plymouth, Woodbury, Cherokee, Webster and Kossuth Coun-
ties, so that these counties may be considered to be included in the
list. It covers, therefore, the known mosses of northwestern Iowa.
Additional species appear in Winnebago County, and become more
numerous eastward.

The list of species in this key is based upon Wolden’s ‘‘Moss and
Lichen Flora of Western Emmet County’’ (8), and subsequent
collections of Wolden published by Blagg (2, 3, 4). We have re-
cently collected together in most of the region, under guidance of
Mr. Wolden, seeing again the majority of the species and adding a
few which are here published for the first time for the area. The
lists published by Shimek (7) and Cavanagh (5, 6) have also been
considered and we entered in the Key those species which through
the kindness of Miss Cavanagh, we have seen. Species not seen, and
for which therefore we cannot assume responsibility, are given in
footnotes.

The identifications of Wolden’s Emmet County list were by G.
B. Kaiser of the Sullivant Moss Society. Later material has been
checked by A. LeRoy Andrews, E. B. Bartram, A. J. Grout, G. R.
Jones and G. B. Kaiser, to all of whom we are indebted. Ambly-
stegium and Drepanocladus were referred to Grout. Specimens of
all species given in the key, excepting Amblystegium brevipes,
Bryum intermedium and Orthotrichum anomalum are accessible in
the herbaria of the authors. Species marked with an asterisk (*)
have been collected by Wolden in Emmet County.

* Contribution from the Towa Lakeside Laboratory.
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A number of names found in the published lists are believed to
be in error:

Hypnum fluitans is probably our Drepanocladus aduncus.

Ephemerum sessile cannot be found or verified.

Fabromia gymnostoma, kindly communicated by Miss Cavanagh,
we believe to be better referred to F. octoblepharis.

Amblystegiella subtilis, Bryum inclinatum, Campylium radicale,
Catharinea crispa, Drepanocladus vernicosus, Fissidens adiantoides,
F. bryoides and F. subbasilaris are found to be wrongly identified.

Authorities for names are not cited, since the names are under-
stood to be as given in Grout’s ‘‘Mosses with hand-lens and miero-
scope’’. Grimmia poecilostoma (Card. & Seb.) Limpr., identified
by G. R. Jones (G. glauca and G. leucophaea of other lists) is not
given in Grout’s book. The species of Amblystegium and Drepa-
nocladus are treated in harmony with Grout's ‘“Moss Flora of
North America.’’ The student will not be satisfied with the meager
deseriptions afforded by the Key, but will want to have at hand a
suitable manual. Hence the reference to Grout, and the retention
of his names.

The Key is obviously patterned after Grout, but an attempt has
been made to include both leaf and capsule characters, wherever
both are diagnostic. Thus both sterile and fertile material can be
traced in the same key. Helpful corrections and modifications will
be welcomed by the authors.

We are indebted to the Administration of the State University ot
Towa, and especially to Professor G. W. Martin, Director of the
Towa Lakeside Laboratory, for the use of the facilities of the Lab-
oratory (which gave us the opportunity to work together) and for
the privilege of publishing under their auspices.




KEY TO GENERA

1. Plant thalloid: a green scale-like growth, without distinction of stem and
leaf (Fig. 1-3) Hepaticae
1. Plant showing stem and leaves (Fig. 11, 14, 27, 29, 40) .. s et
2. Lys. 2-ranked (dorso-laterally), without midrib, the ce]ls 1sodlametrm,
sporophyte short-lived (Fig. 11-19) Hepaticae
9. Lys. with midrib; or if without midrib, many ranked, the leaf or the cells
or both elongate; sporophytes persisting for weeks or months (Fig.
21-52) Musei
HEPATICAE
1. Plant thalloid: a green scale-like growth (Fig. 1-3, 20) .o 2
1. Plant showing stem and leaves (Fig. 11, 14,19) .o 11
2. Thallus watery-translucent, without air spaces ... ... ... 3
2. Thallus opaque, with air chambers . DN W IO I, e o
3. In rosettes to 2 em. across; capsule erect rnd -like, long lived (Fig.
20) . eaien .14, Anthoceros
3. In Emall (tu 2 cm. lnng) 1rregu]ar1y puma,te-lnbed tha]h in water or
marshes (Fig. 10) . ot S, Pl o B 0T
3. In clustered running thalh each 5- 10mm ACross; on mmst ear th 8. Pellia
4. Without visible pores opening into air cha,mbers s e )
4, Surface showing polygonal areas, with an air pure in each pnlygun (Fig.
e e e e e S s e 6
5. In water, floating .o _— ORI L L
6. On upland soil or rucks margins red purple henea,th purple scales with
2 linear appendages (Fig. 9). _..6. Reboulia
6. On margins of ponds; without scales; BTPEIL oo oo o RO e 7
7. Thalli very numerous, 1-2mm. wide, in dense beds (Fig. 1) ... 1. Riceia
7. Thalli 1-few in a place, 2-4mm, wide (Fig.2) ... 2. Ricciocarpus
8. Thalli 1-2mm. wide, 5-25mm. long, branched (Fig. 1) .............—...1. Riccia
8. Thalli 2-10mm, across, about as long as wide (Fig. 2) ......2. Ricciocarpus
9. Polygons 1-1.3mm. across; pore at tip of a colorless mound (Fig. 5)
...3. Conocephalum
9. Polygons Oﬁmm across or smaller, pores barxel-shaped ............................ 10
10. With marginal scales beneath; gemmae cups common (Fig. 3, 4) ...
.......................................................................................................... 4, Marchantia
10. No marginal scales or gemmae; rare (Fig. 6) ......................5, Preissia
11. Lvs. with an underlobe, inecubous; underleaves present (Fig. 11, 12) ... 12
11. Lyvs. without underlobes, succubous (Fig. 14, 19) .o 13
12, Underlobe forming a helmet-shaped saec; shoots Yemm. wide (Fig. 12, 13)

e S T T L T LT e it ke !---l---r-r--vl--g| F‘rull&nia



6

12.
13.
13.

13.

]

cooan

SN s A T

10,

IOWA STUDIES IN NATURAL HISTORY

Underlobe not sac-like; shoots 1-2mm. wide (Fig. 11) ... 10. Porella
Some or all lvs, notched at apex (Figs. 14, 15, 18) ... 12. Lophocolea
Lvs. rounded; no underleaves; shoots Imm. wide or less (Fig. 19) ...
= = 2- RRS—— N R Te0C g ¢ ED b IV

Lvs nbava.te uuﬂerleaves nnnute wedge shaped shuut.s 2-3 mm. wide ..
g ARt AR ey AR Plagmchﬂa.

MUSCI

. Lvs. long and narrow, with parallel vertical plates of cells (Fig. 22, 23)

on upper surface of midrib; teeth of peristone 32 or 64, not transversely

Jointed or barred (Fig. 21) ... Nematodontae Polytrichaceae 2
. Lws. without vertical plates; teeth 8, 16 or 32, transversely jointed or
barred, or absent (Fig. 26, 30, 36) Arthrodontae ... ..o 3
Lyvs. without green lamina (Fig. 22), but with membranous sheathing
base; caps. stout, angular; calyptra hairy .. 15. Polytrichum
Lyvs. with distinet lamina, not sheathing at base (Fig. 23); caps. slender
eylindrie; calyptra hairless ... . cererenenennennemen- 10, Catharinea,
. Lvs. 2-ranked, split at base, claspmg atem &nd nezt leaf above; with mid-
b (g B8) s S e T S D G R F Y TS
Lvs. not split ulnng UPPOT MBTFINE <ot iiosiossionsssar batess s e bt e i 4
Plants erect, unbranched except for annual renewal of growth; seta from
tip of stem (nr apparently lateral because of renewal shnnts) (Fig. 25-29)
Acrocarpi ... S IS ety el t W LA
Plants ecreeping thde-l}r, branclung eontmuﬂuslv, sumetm:nes mth erect
shoots (Fig. 40-52) ; seta from a lateral bud ... .. 29
ACROCARPI
Lyvs. papillose, without midrib; often white-tipped; on rocks; caps. covered
by lvs.,, without peristome .. - memimrmesassnne e eenesemsne e TLCAWIZ1A
Liys. papllluse with midrib (Flg 24 3.;) IR vt et WL 3 e, W
Lyvs. not papillose, or only faintly so on upper baek ................................... 15
Leaf margin rolled upward (involute) (Fig. 31) oo 7
Leaf margin rolled backward (revolute), at least above - ... . 8
Leaf margin plane (not rolled); tiny tufted rock-moss without peristome
(Fig. 335) - R e S e e Ly ) Gymnostomum
Seta dwtmct ulamm penstnme 1mperfe:1t (Fig. 31) .24, Weisia
Seta shorter than enpsule without opereulum ... 23 Astomum?
Lys. evenly tapering from base to slender apex ... A1
Lys, ovate or tongue-shaped, with a point or hmr on the ruunded t1p .9
Tip composed of the excurrent midrib; peristome of twisted threads .. -10
Tip made of single cells beyond tip of rib; peristome white, imp:arfect

(Fig. 24) . e 27. Desmatodon
Leaf tip ver}r shurt and Btnut perlstome whnlly {}f thr&ads ....26. Barbula

1 Phascum floerkianum, lvs, revolute, ‘‘on open drift hill near West Okoboji

Lake’” is reported by Cavanagh (6).
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Leaf tip slender, hair-like; peristome threads from a netted basal mem-
T AT ) RN O U o W B S 1. L1} )11
Livs. entire ... : ; e s kg

Lys. irregularly crcnate near apex; capsu]e elnngate, r1bbed i
ez E =N . e o e ..-38. Auluﬂummum
L‘?S dlatmctly a.nd slmrp]y sermte ea.ps nearly glubu]ar, with mouth on

one side of tip ................... e |
On earth or earth}r rucks, penatnme: tmsted seta a,b-:}ut lcm ta]l \

.26, Barbula.
On bark well abnve grnund (Flg 2:) .................................. 30. Orthotrichum
On rocks, firmly attached, independent of soil ... .13
Peristome teeth erect when dry .. Z NN . S 3{) Orthutnchum

Peristome teeth folded back agamst uutmde uf capsule when dry 29. Ulota

14. Lvs. very slender, recurved ; plants of wooded banks (Fig. 25) ..

e . S =37, Bartramla.
14. Lvs nva.te la.ncenlate, ereet or spreadmg, in very wet places ESRC NS S
> ...36. Phllunntm

15. Very b]ack tufted moss on rncks, caps. covered by lvs - teeth red .
= 21, Gnmmla
15. Ordinary green mosses; midrib present .......................................................... 16
16. Lyvs. oval; cells small, isodiametrie, thick-walled; peristome of twisted
threads from a netted basal membrane (Fig. 26) ..................28, Tortula
16. Lys. oval (1:5 or less); cells large, distinet ... ... .17
16. Lvs. long, slender (1:6 or more) ; pointed ... 23
17. Cells rectangular, distinet; lvs, clustered at ground level on the very short
steme  anunile (R 20 o e e O 18
17. Cells hexagonal ; lvs, 5-10mm. long, in a rosette at top of a stem 1-2em. tall;
A bae b ALITEE Y ) e e e U e SR e 43. Rhodobryum
17. Cells hexagonal to rhombie, or rarely elongate; lvs. equally placed along
a distinet stem; eaps, nodding ... ... e )]
18. Caps. erect, globular or bow]-shaped w1thaut penstume lvs. sharply
toothed dnnpper hall (g 2 - 19
18. Caps. nodding, pear-shaped, the operculum to one side of tip (Fig. 32);
VS, OOUATO DT NEATIY BO! coaiiilin i oimio i e vecincsstasmnniiissmnpan s s s S AU LTLEMTA LY
191 Gang: immersed (N0/88LA) . ..oeeinemrrr-nr e enoermrensnersae e e e 31. Aphanorhegma
19. Seta distinet; caps. above lvs. (Fig. 29) ... T 32. Physcomitrium
20. Caps. barrel-shaped; stems often rooting at tips (Fig. 39) .. ... 44, Mnium
20. Caps. pear-shaped (Fig. 33) ; stems strictly erect, usually densely tufted 21

21. Lvs. relatively far apart, the chlorophyll sparse (in flecks on cell walls
VAT b ] e e et ORI s R B R 40. Mniobryum
21. Lws. erowded or close, evenly green (or white-tipped) ... 22
22. In dense sods everywhere; lvs. spreading when moist, or julaceous and
white tipped .. S S D e A ..41. Bryum
22. Stems Ju]ﬂ.ﬂﬂﬂuﬂ ﬂagelhfnrm cells Nnarrow; very rare, on Smmc quartzite
R e o e e T R .42, Anomobryum
23. Lvs. 5-6mm. long, with stout midrib ..o 24
el LivE 18R A S, JONY o s e e e e e O
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24. Lyvs. suddenly narrowed to tip, toothed near apex; inner peristome en-
tirely of cilia (Fig. 34) . e st o B S TRIIVTE
24, Lyvs. very finely tapered fmm ba.se tu apex .................................................... 25
25. Lwvs. all curved to one sxfle, channelled ; toothed on back of midrib; plants
in big cushions ... ceseemnncaiiiaae-- 20, Dicranum
25. Lvs. hairlike, wavy; caps. pear shaped nuddmg ................. 38. Leptobryum
26. Tiny tufted annuals with caps. sessile among the lvs.; no peristome ..........
o s e e e S e e e A L SR A OO R TINO LR O
26. Seta and peristome well developed; perennial ... ... .. .27
87, Marging plane: ——..c-ramormmres e N R bt b R SR
27. Margins revolute nearly tl‘.} the ﬁne]y tuuthed apex seta a.nd inclined eaps.
mahogany red (Fig. 38); common . ..-18. Ceratodon
27. Lvs. channeled by upturned margins, or plane and enhre caps. erect, or
kinked to one side below the mouth; teeth split half way down ..................
L SR Dmrane]la
28. Lvs tuuthed a,buve, 'mth stmng niudr:b caps. Iarge, nuddmg FANOSI0 Lt
_39 Pohlia
28. Lvs. entire, without midrib; in bogs ... .57 Campylium
29. Lvs. apparently 2-ranked; large mosses with stems arching over and root-
ing at tips; caps. barrel-shaped, nodding, from erect leafy shoots (acro-
carpousy::common. |(Bigs 38) s an s e 44, Mnium
29. Very black tufted moss on rocks; caps. covered by lvs.; teeth red, (acro-
Larpous) ... ..-21. Grimmia
29. Stems ereeping, or 1f ereet hrﬂ.nehmg freel} (Flg 40152) NS, S,

PLEUROCARPI

30. Main stems creeping in soil; erect shoots bushy-branched at top (2-5em.
tall) (TFig. 48) .. o ettt o e e e iy e Y PR T LTV
30. Stems not 11ormally lmned in eart,h et T ey
31. Lws. strongly toothed, papillose at uuter end uf e&ch aell .-.51. Bryhnia
31. Lvs. opaque because of papillae on cells; Entxre, or tﬂuthed at apex ..... 32
31. Lvs. translucent, not papillose ... PSRRI P = o
32. Lys. without midrib, often white- tnpped caps. covered by lvs,, without
gperculum (BCTOCAYPOUS) it Gttt eniimeraiitn . HOAWIZ1E
32. Lvs. with midrib (Leskeaceae) : ) i
33. Lvs. almost orbicular, cﬂarsely an rhrregularly tm}thed on oa.k trees (Flg
44) . i N g ] - - RS |2 B8 1 ). (:): 7
33. Lvs. more eltmgate entlre or nearly S0 (Flg 40 4-3) ._34
34. Lyvs. strongly papillose, slenderly acuminate, the custa. ending near the
middle; on trees, TAre ... iiiiiaiaineaaa AT, Fabrolesken
o4. Not showing the above combination of {:harae,ters N o - o SOE
35. Evenly pinnately branched; paraphyllia many or few (F1g 40) ______________

2 Pleurvdvum palustre with caps. wholly enclosed by lvs., ‘‘along edge of

canal, Upper Gar Lake’’, and Amphidium californicum mth caps. projecting

from lys. ‘‘on sandy ground near Spirit Lake’’ are minute mosses repor
by Miss Cavanagh (6).
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Not evenly pinnate; paraphyllia rarely seen —........cimnn36
Lvs, very small, ovate, more or less acute but not ha.u' tlppefil caps. erect;
(167141110 1 — .46, Leskea
Livs. closely appressed to stem eruwded ha.1r~t1pped or sprea.dmg and
more or less tongue-shaped (Flg 41-43) . .48, Anomodon
Lvs. with midrib (costa) 38
TV NITONS TILOYID! cocioton et tammae iamme tomet b s A SR et )
Without paraphyllia ... PRI OO |

With numerous oval, toothed paraphylha in ma.rshes, Tare 55 Gra.tnneurun
In water or marshes; lvs. turned to right and left of stem, the tapered
tips bent down (at least at ends of stems) (Fig. 52) .. 54. Drepanocladus

Lyvs. 2-ranked, glossy, not bent down (Fig. 51) ...............52. Eurhynchium
Lvs. nearly equally placed around stem ... roneecB)
Very slender mosses; lvs. about 1mm. long; cells nf lea.f mnstly rhnmhm
Stouter; lvs. larger cells mustly linear ........................................................ 43
Lvs. close to stem or spreading; midrib straight ... B
Lyvs. clearly to strongly bent back shmtly above base (squarrn%e) (Fig.
47) . N et Bl I St ..57. Campylium
Lvs. 1rregular1}' dentate 'mth ent1re cells prngectmg frum margin; caps,
T e e NN BT TR L v o e ..64. Fabronia
Lys. nea.r]y or qulte entire; caps. cur ?ed strnngl}r cnntraeted below mouth
13 11-) 1 UL b U B 58. Amblystegium
Lyvs. rounded at 8pex; TATE .m0 04 CalllleTgoN
BN POITEEA LA BPOE oo voooresomsesnsssspaomssmsmintormmssommenetaanenesmimt ookt b O
Lyvs. acuminate, very entire (Fig. 49) e neeeneeanee-08, Amblystegium
Lvs. more or less toothed on MATEIN i 45
Foliage dull or somewhat shiny; lvs. often pleated lengthwise (Fig. 50);
no spur on back; beak of operculum short ... 50. Brachythecium
Foliage glossy; little pleated, if at all; midrib ending in a spur on back
of leaf; beak of operculum long . =y 52. Eurhynchium
Towa, about Imm. long, or dess i o et maners 47
Lyvs. 2-3mm. long .. o e IR UL R oA MR e B B e b
Lvs. 3.5-Tmm. long; streammg frnm rucka in brnuks .......65. Fontinalis
Livs. with straighf axis, erect or BPrefding - o ooeooeoe i 48
Lvs. squarrose (axis sharply bent back) (Fig. 47); caps. curved .

................................................................................................... Y (- Cﬂmpyllum
Lvs. with sharp points all bent downward ........................59, Hypnum
Very dark green or olive, small moss on trees and old wood; clustered buds
on tips of some branches; many square alar cells; caps. erect

e s ey - T ...63. Platygyrium
V’ery tmy mosses, the lvs searcely v131b]e mtlmut a lena few if any square
alar cellg ..o eeee..... 61 Amblystegiella
Lyvs. flat, not fnlded in ﬁa.t aprﬂ.}'s (Flg 51) ; margin toothed or entire;
no distinet alar cells; caps. curved, inclined ................ 60. Plagiothecium
Lvs. large, shiny, entire, with distinet square alar cells; when sprays are
flat, marginal lvs, folded ... ....62, Entodon




1.

SYSTEMATIC LIST AND KEY TO SPECIES
Hepaticae Marchantiales Ricciaceae

1. Riccia
In floating clusters or mats, or stranded (Fig. 1) .._R. fluitans*®

2. RICCIOCARPUS

With a fringe of scales beneath when floating ; in shallow water,
or stranded (Fig. 2) ..o R. matans®

Marchantiaceae

3. CONOCEPHALUM

Thallus 1-1.5em. wide ; aromatic when bruised (Fig. 5). ... ..
O cOICUM™

4. MARCHANTIA

With umbrella-shaped ereet reproductive shoots; pores oval
(Fig. 3, 4) .o M. pOlymorpha®

0. PREISSIA
On cool rock faces; pores round (Fig. 6, 8) .. ___P. quadrata

6. REBOULIA

Thallus 4-6mm. wide ; porous under a lens (fig. 9) ...
v .R. hemasphaerica®

Jungermanniales Metzgeriaceae

7. ANEURA
Thallus 10-12 cells thick at middle (fig. 10) ... __A. pinguis*

8. PELLIA
Thalli about 8mm. wide ; species unknown*

Jungermanniaceae

9. FruLLANIA (Fligs. 12, 13, 16)

Autoicous (antheridia and archegonia on same plant) ... .
s ik A e e LS 7L HETTE
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THE MOSSES OF THE OKOBOJI REGION 11

Dioicous (on different plants) ... F. bolander*

10. PORELLA
Underlobes narrower than underleaves, tapering to apex (Fig.
L L D o ey 2l o] G i 7 U

11. PLAGIOCHILA
Leaf margins slightly bent down, upper surface convex ... .
_________________________________________________________________________________ P. asplenioides™®

12. LOPHOCOLEA
Livs. lmm. wide, some of them entire (Fig. 14, 15, 17) ...

.................................................................................. L. heterophylla®
Lvs. much smaller, deeply notched, with 1-celled gemmae at
R Ao o e S TSI T e T L. minor*®

13. JUNGERMANNIA
Leafy stems about 1mm. wide, scattered or in mats (Fig. 19)
____________________________________________________________________ v, sphaerocarpa

Anthocerotales Anthocerotaceae

14. ANTHOCEROS
Spores yellow, with finely granular surface (Fig. 20) A. laevis®

Musci Bryales Nematodontae
Polytrichaceae
15. PoLyrricHUM (Fig. 21)
Lamellae covered by transparent leaf margins ... . . 2
Lamellae uncovered ; margins toothed (Fig. 22) ... . 3
Leaf ending abruptly in a colorless hair ... P. pliferum
Leaf tapering to a colored point ... P. juniperimum®

Terminal cell of lamellae notched ; caps. nearly cubical (Iig. 22)

e R e S O

Terminal cell of lamellae rounded, not enlarged; caps. much

lohger tham brogd. oo e o P. gracile
16. CATHARINEA

Lamellae covering 14 to 14 of width of leaf. (Fig. 23) ... ...

........................................................................................ C. angustata*®
Lamellae covering 1/8 to 1/10 of leaf. ... C. undulata®™®

38 Var. altecristata with lamellae 5, 6-12 cells high, ‘“on partly shaded bank

on W. Okoboji Lake’’ is reported by Miss Cavanagh (6).
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Arthrodontae Aplolepideae Fissidentaceae
17. FissmeNs (Fig. 28)
1. Stems 3em. long; in water ... .. _F. julianus
1. Shorter; and not In water ... ... e o e e B 2
2. Livs. bordered by narrow long cells; minute ......._.__F. incurvus®
2. Lvs. bordered by 2 or 3 rows of paler cells; large _F. cristatus*®
2. Lyvs. not bordered ; sporophyte at end of shoot; on moist rocks
3. Lvs. entire; operculum scarcely beaked ... F. obtusifolius :

3. Luvs. finely toothed ; beak long, needle-like ... F. osmundioides®

Dicranaceae

18. CERATODON
1. In small or large dense sods (Fig. 38) ... C. purpureus®

19. DICRANELLA
1. Seta yellowish ; lvs. bent to one side (Fig. 30) . D. heteromalla®

1. Seta red; lvs. symmetric* .............ooooevovreeeeeenn.......D. varia®
20, DicrRaNUM

1. Caps. stout, curved ; seta 2-4em. long ... D. scoparium*
Grimmiaceae

21. GRIMMIA
1. Lvs. with short hair tip or none; on boulders. .. G. apocarpa®
1. Lvs. with long white hair tip; on Sioux quartzite ...
__________________________________________________________ e G poecilostoma®

22. HEDWIGIA
1. . More or less prostrate ; with white tips ... H. albicans®
1. Lacking the white tips ... ... . .._.___var. viride*

Tortulaceae

23. AsToMUM
1. Lvs. spirally twisted when dry; caps. in autumn and early
2] 03 o o R SOOI L S ML/ /514

¢ Dicranella rufescens with red seta and large, thin walled, transparent leaf
cells, ‘“on seepy ground near Lower Gar Lake’’ is reported by Miss Cavanagh
(6).

5 As G. leucophaea Grey, in Cavanagh (6), and G. glauca as identified by
G. N. Jones,
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24. WEISIA
Whole plant Lsem. tall, in little sods (Fig. 31) ... W. viridula®

25. GYMNOSTOMUM

Pale green, about lem. tall; not seen in fr. (Fig. 35). ... ...
......................................................................................... G. calcareum

26. BARBULA

Midrib extending beyond the blunt apex of leaf B. unguiculata®
Midrib ending in the gradually tapered apex ... B. fallax*

27. DESMATODON

Plant with sporophyte about lem. tall, on rock faces (Fig. 24)
_..D. arenaceus

28. TorTULA

Leaf cells smooth ; hair tip smooth ; on earth (Fig. 26) . ...
.................................................................................. T. mucronifolia®

Lyvs. papillose ; hair tip rough ; on Sioux quartzite ......T. ruralis
Diplolepideae Acrocarpae Orthotrichaceae
29. Urora
Capsule gently tapering into seta ... ... U. americana

30. ORTHOTRICHUM

On rocks . ol al N L i s S S
On trees (Flg 27) - -3
Capsule half exposed above lvs "y O por tem
Capsule completely lifted above lvs rounded abruptly to the
o e e I 0. anomalum
Lvs. round-obtuse at apex; margins scarcely recurved; strongly
papillose . el e 0. obtusifolium
Lvs. with a mmute hyahne aplculus ................ .. 0. schimper®
Funariaceae

31. APHANORHEGMA
On muddy shores, in open clusters ... A. serratum®

32. PHYSCOMITRIUM

Seta 5-15mm. long ; lvs. serrate above (Fig. 29) P. turbinatum®
Seta searcely longer than lvs.; lvs. nearly entire ... P. hookeri*

—




14

o

IOWA STUDIES IN NATURAL HISTORY

33. FUNARIA
Seta 2-4em. tall, bent and twisted (Fig. 32) ___F. hygrometrica®
Timmiaceae

34. TriMIA
Calyptra erect at bend of seta (Fig.34) ... T. cucullata®

Aulacomniaceae
35. AULACOMNIUM
1-4 em. tall, pale green, in tufts; very rare ... A. palustre®

Bartramiaceae

36. PHILONOTIS
Stems red, darker below; rare ... . ... P. fontana*

37. BARTRAMIA
In soft cushions 5-20cm. across, 3-bem. tall (Fig. 25) . ...
............................................ RSN SO . N 57| /(307 /1 ke

Bryaceae
38. LEPTOBRYUM
Plant about 3em. tall; eaps. thin walled ... L. pyriforme®
39. PorL1A
Plant 3-4cm. tall; caps. thick walled ... P. nutans*
40. MNIOBRYUM
Pale green, watery moss; not seen fruiting ............. M. albicans®
41. BryumMm (Fig. 33, 36)
Livs. strongly decurrent; in wet places ..........._..___B. bimum*
Lvs. not decurrent ... a ey

Tiny matted sﬂverv moss crt dry places lxs nut bordez ed ........
., ) avgeﬂteum“

L&rger gI‘BEH 1‘~S bordered by narrow cells e S
Cilia lacking or rudimentary . e L B e S
Cilia present, appendiculate (I‘lg 361) set.a, curved but not
the CAPE. (FAE: 83) o e e e ot

6 B, argentewm lanatum, white hairy with hair-like leaf tips, occurs on Sioux
Quartzite,
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Costa long excurrent e s e e
Costa percurrent or ahort]y excurrent eeee- B capallare®
Dioicous (antheridia and archegonia on dlff.'erent plants)

................................................................. TN cacsp#zczum‘
Synoicous (anthemdla and archegonia in same cluster)...

o 1 mteimedunn

Caps. curved inner penstome 11early flee from outer; teeth

KDLY CTOSS-DATTRA - oensscoreroneoscorroracnsammasnssosnsssxaes B. ulzgmosum""
Caps. symmetrical ; inner peristome firmly adhering to outer;
teeth with vertical and oblique bars on inner face B. pendulum*3

42. ANOMOBRYUM

In small sods, or rising singly among liverworts ...
.......................................................... A, filiforme americanum

43. RHODOBRYUM
Mostly in sods 5-30em. across (Fig. 37) R. rosewm (ontariense)*

44, MN1uM
Lyvs. without marginal teeth; large . M. affine rugicum®
Live. with single teeth on margin ..., 2
Livs, with teeth IN Pairs ..ot b s M. mmgmatum

Teeth on upper half of leaf only; very common (Fig. 39) ...

.................................................................................... M. cuspidatum®
Teeth all around, of 2-3 cells each ... M. affine etliare®

Pleurocarpi Leskeaceae

45. THUIDIUM
Apical cell of branch leaf papillose; paraphylia very numerous

on stem (Fig. 401, p) .. B A T e A ok Jre e
Apical cell of branch leai not paplllose _T. microphyllum®
Branching closely pinnate ; branches tapermg ..T. abietinum
Branching bipinnate, ‘‘fern-like’’ (Fig. 40s) ... 3
Stem lvs. erect-spreading when moist, gradually tapering to
apex; perichaetial lvs. eiliate ... T. delicatulum®
Stem lvs. recurved-spreading when moist, abruptly narrowed to
apex ; perichaetial lvs. not ciliate ...................T. recognitum*

7 Also identified as B. pallens and B. inclinatum, we think wrongly so (H.

8.0.)

8 Formerly reported as B, inchinatum,

e e e e e e "
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46. LESKEA
1. Lyvs. more than 2x as long as wide, acute to acuminate ... 2
1. Lvs. less than 2x as long as wide, acute to obtuse ... 3
2. Capsule straight, ereet ..............................__[L. polycarpa®
2. Capsule curved, buterech ... i L var. paludosa® :
3. Lyvs. symmetrie, with a pleat on each half; margins often re-
curved ; the commonest tree moss ... L. gracilescens®

3. Lwvs. unsymmetric, not pleated; margins plane ... L. obscura®

47. FABROLESKEA

1. Small, dark colored, loosely spreading ........_..._...____F. austinit®
48. ANOMODON '
1. Lvs. ending in a hair point (Fig. 43) ................._._A rostratus* 1
1. Lvs. more or less tongue-shaped ... ... .. 2 !
2. Midrib ending well below the rounded apex of If. (Fig. 41) ...
A, manor® I
2. Mldl’lb nearly touchmg apex; hs w1th a tmy pomt and some- ,
times a few teeth at tip (Fig. 42) ... ... .. _A. attenuatus® :
49. THELIA
1. Light green; julaceous; papillae forked (Fig. 44) ... ... ...
.......................................................................................... T. asprella®
Hypnaceae |
50. BrRACHYTHECIUM? I
1. Lvs. strongly pleated lengthways (Fig. 50) ....................... 2
1. Lvs. not pleated, or only slightly so when dry ... ... .. 5
2. Lvs. very strongly pleated (Fig. 50); alar cells small, cubical;
caps. nearly erect ; very common . _..B. oxycladon®
2. Livs. less plicate; caps. inclined to hm'lzontal ........................... 3
3. Stem lvs. broadly triangular-ovate; cubical alar cells very nu-
mMerous ... : e 1! ..B. digastrum*
3. Stem lvs. ovate-lanceolate acmmnate basal cells broad, dis-
UTH 1 [1] . 4
3. Stem lvs lanceolate gradually and evenly tapenng from base
BOCEDBEE . 5 imismmso bt s ST R U e B. flexicaule®
4. Seta smooth ... B. salebrosum*
4. Seta rough above ... ...B. campesire®

® See figures in Grout: Mosses with hand lens and microscope, the differences
in cell details being quite indescribable.
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Lvs. evenly tapering from base to apex, the margin a straight
line ; seta smooth ; common in bogs LS e RGO UM

Lyvs. with eurved margins . gra LA o o PR
Mostly on trees; seta smeeth caps. ereet stralght .................. 7
Mostly on soil or rocks or in water; caps. curved ... . 8
Liarger;cellselongate ... B. acuminatum®
Smaller; cells rhombie, 4-8: 1 .______.___.__________B. cyrtophyllum®

Small, in thin mats, clinging closely ; seta rough above .. .. ...
ST o _.B. plumosum®
Large steut someumes bushy, seta, reuﬂ'h throughout ol
In or near water; lvs. strongly decurrent, the alar cells enlarged
and inflated . e et s _B. rvulare*®
In rich weeds, lvs ehghtly deeurren’r mthout peculiar alar
COLIR I py b i 0 sy, o sk e soll T R Srrisa R it

51. BRYHNIA
Lvs. Imm. long or less; in delicate green sods . B. gramwmacolor®

52. EURHYNCHIUM

Lvs., 2-ranked ; apical cells of leaf not peculiar ..__E. serrulatum®
Lyvs. all round stem; apical cells broad and short . Nl e 7
Lvs. broadly ovate; seta rough - I ey E hians*®
Branch lvs. lanceola,te blunt ; etem 1*.5 broedly ova,te abruptly
short-acuminate ; seta smooth ... K. strigosum robustum®

3. CLIMACIUM

Base of leaf auriculate-cordate ; cells 5-7 times longer than wide

D e R e el e C. americanum®*
Base of leaf simply cordate; cells 10:1 ... C. dendroides

54. DREPANOCLADUS

Livs. strongly faleate-secund ; no enlarged alar cells (Fig. 52) 2
Lvs. falcate-secund or not so; with a cluster of inflated alar
cells (Fig. 46) . , MR L o TR
Plant reddish; hre mth long slender a.eumma,tlen (Flg 52)
cells very long and narrow, 10-30:1, 0.006mm. wide ............._..
........................................................................................ D. revolvens*
Plant green to yellowish; acumination and cells of leaf shorter
o _D. intermedius*®
Ala.r eells celerless, thm walled eoste slender D, aduncus 4
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Alar cells colored, thick walled ; costa stout; robust land form
with crowded falcate lvs. ... . D. sendtener:®
Lower leaf colls ITNEAr .. ... cimii s ioaiei ot 5
Lower leaf cells oblong-hexagonal ... D. a. polycarpus T
Stem lvs. falecate-secund, channeled at apex ... D. a. typicus 6
Stem lvs. flat, straight (except at tips of stems), lanceolate ...
............................................................... D. a. kneiffui intermedius®
Lvs. 3-4mm. long, with long slender falcate acumination...........
.............................................................................. D. a. t. aquaticus®
Lvs. lanceolate; cells narrowly linear, flexuose; auricles of in-

flated cells very large ... D. a. t. pseudofluitans
Stems mostly ereeping or floating ... 8
Stems erect, stout, in large sods (Fig. 46) ............ D. a. p. uncus

Lyvs. with long slender acumination, falcate; aquatic ...
i e e R S e et SR DR TR SR
Lvs. with acumination about 15 the length of the rest of the
16aF: BONAHE o e e SR D. a. p. filicuspis
Lvs. strongly secund, with short channeled acumen; on earth ....

e DL a. p. gracilescens®?

55. CRATONEURON

Costa pereurrent; cells 3-6:1 .. SO sty 5, | C. filicinum*
56. CALLIERGON
Stems green; in wet places ... C. cuspidatum®*
Stems red ; in mesic woods .................o.oo...._...........C\. Schreber*
07. CAMPYLIUM
Midrib distinet; lvs. gradually acuminate (Fig. 47) o
............................................................................ C. chrysophyllum®
Midrib absent, or very short, or double ... . ... 2
Very slender; alar cells not enlarged; on dry ground or wood
______________________________________________________________________________________ C. hispidulum®
Stouter; alar cells inflated ; basal cells thick walled, porose; in
5014 PRI 20U ) g - o) A RN e ) | = T e C. stellatum®

58. AMBLYSTEGIUM?
Midrib very stout, extending into apex or beyond; in or near
water (Big: 45, 49) .o T S 2

10 Also forma gracilescens
11 Also subform tenuis

12 See figures in Grout: Mosses with hand lens and microscope, the dif-
ferences in cell details being quite indescribable.
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1. Midrib ending near middle of leaf, or above ... . .. 3
2. Stem lvs. cordate-ovate, acuminate (Fig. 49) ____A. wrriguum®
2. Stem lvs. cordate-ovate, acute or obtuse (Fig. 45) .

e L i s WSS - A hrthoclodon®E
2. Stem lvs. lance-ovate, with slender acumen ... .

L e e FMYIDTRRL G BRBVT oL
3. Median cells rhomboid, 8:1orwider ... i D

3. Median cells long and slender, 10:1 or narrower .. . .
A, mparium 4

4. On earth or rotten wood; cells very slender . A. r. typrcum®
4. Stems long, soft, streaming in water ... . A. r. flutans*
5. Costa very feeble; cells short and broad; lvs. less than 1mm.

LT e e e iR e N e S e e 6
5. Costa very strong for size of leaf; lvs. less than 1mm. long

et R SRR SIS e, co bt o IR IR R (Wb 171 Ly 1
5. Costa of medium strength; lvs. Imm. or more long ... T
6. Lvs. pressed close to stem when dry; on old wood or bark

e A SEYDENS®HE
6. Lyvs. spreading when dry ... A. juratzkanum®*
7. Lvs. slichtly toothed on margin; cells 4-6:1 ... 8
e Live. very entive: eelly 6:8:1 e Y
8. Midrib reaching into base of acumination ... A. trichopodium®
8. Midrib ending about middle of leat ... AL L A. t. kochi®
9. Lvs. broadly ovate, shortly acuminate ... ... A. brevipes
9. Lyvs. lance-ovate, acuminate ..__.______..________A. mparium laxwete®

59. HypNUM

1. Dark green, in dense thin mats ... H. reptile®

60. PLAGIOTHECIUM
1. Lvs. serrate nearly or quite to base (Fig. 51) .._P. deplanatum®*
1. Lvs. entire, or rarely denticulate at apex .. P. denticulatum*

61. AMBLYSTEGIELLA
1. Thin closely attached films on rocks or bark .........._._A. ednata*®

62. ENTODON
TS A e oy (Ot - Iy (N s T E. seductriz*'®
IS RO VETY Hat .. vncrasmtancscmasi s i bl E. cladorrhizans®

13 A form with shorter costa in var. brevinerve.
14 A very slender form is var. tenue”

15 Var. minor, ““lvs., seta and capsule shorter than in type’’, “‘at base of
bur oak, near Lower Gar Lake’’ is reported by Cavanagh (6).
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63. PLATYGYRIUM
In dense mats 5mm. thiek ... i P BEDIET

Fabroniaceae

64. F'ABRONIA
Fine film on Cedar tree bark ... . . . F. octoblepharis

Fontinalaceae

65. FONTINALIS
Lvs. distant, loosely spreading ............. ... F.lesuria*

Species, varieties and forms in the key

Hepaticae 16
Musei 128
144

In footnotes, from Cavanagh 6

Total 150

Known from Emmet County

Hepaticae 14
Musei 100

114
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EXPLANATION OF TERMS USED IN THE KEY

acumen, a tapering leaf tip whose margins are concave; hence acuminate (Fig.
43, 44, 47, 49)

alar cells, the cells at the basal-marginal angles of a leaf (Fig. 46)

apiculus, a little abrupt point on a rounded leaf tip (Fig. 24)

appendiculate, with knobs or short bars at intervals (Fig. 36, 1)

auriculate, bowed out like ears (Fig. 48, 1)

autoicous, archegonia and antheridia on separate shoots from the same plant

cordate, notched or heart shaped

costa, a midrib of a leaf; costate, with a costa

crenate, with coarse rounded teeth

decurrent, margins of leaf continued down along stem

dentate, with coarse teeth sloping equally toward base and apex of leaf

denticulate, finely dentate

excurrent, protruding beyvond the lamina

taleate, curved, sickle shaped (Fig. 46, 52)

flagelliform, long and slender, whip-like

flexuose, wavy and winding

gemma, a 1- or few-celled propagating body

hyaline, clear, transparent

incubous, arranged like shingles on a roof if base of plant is at ridge and apex
at eaves (Fig. 11, 12)

julaceous, cylindrical and smooth or downy

lamina, the flat green part of a leaf

lanceolate, about 4 times as long as wide, broadest near base and tapering to
a point

mesic, of a moist habitat, neither very wet nor very dry

orbicular, nearly circular

ovate, egg-shaped in outline

papilla, a tiny lump or knob on a cell wall; hence papillose (Fig. 24, 32)

paraphyllia, thread-like or tiny leaf-like growths on a stem (Fig. 40p)

percurrent, of a costa that runs clear to the tip of a leaf (Fig. 25, 31)

perichaetial, around base of seta

porose, of thick walls with thin spots (pores)

recurved, bent backward (downward)

revolute, rolled backward more closely than recurved (Fig. 37, 1)
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secund, all turned to one side, usually downward (Fig. 52)
serrate, saw-toothed

sessile, without any stalk

squarrose, spreading and recurved (Fig. 47)

succubous, arranged like shingles on a roof if base of plant is at eaves and apex
at ridge (Fig. 14, 19)

underleaf, a small leaf on the under side of stem (Fig. 11, 12)

underlobe, a lobe of the leaf folded under and lying close to the leaf (Fig. 11,
12)




EXPLANATION OF PLATES

Figures of Hepaticae are mostly from drawings by Miss Esther Collette;
figures of Musci are by Miss Mary Perry. This help is gratefully ackunowl-
edged by the authors.
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12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22,
23.
24,

26.
27.
Z8.
29,
30.

32.
33.
4.
39,

Plate T
Riceia fluitans, entire plant, nat. size.
Ricciocarpus natans, floating form with ventral scales, and with capsules
in midrib; nat. size. ’
Marchantia polymorpha, showing antheridial receptacles, gemma cup and
at @ marginal scales on ventral side, and median ventral seales; nat. size.
Marchantia polymorpha, archegonial receptacle, nat. size.
Receptacle of Conocephalum conicum, with one perianth projecting from
under side; nat. size.
Receptacle of Preissia quadrata seen from above showing 4 thalloid areas
with pores; x 1.5.
Polygonal areas of thallus with an air pore in each area, x 4.
Ventral-median scale of Preissia, x 10.
Ventral-median scale of Reboulia, x 10.
Thallus of Anewra pinguis, nat. size.
Porella platyphylla seen from beneath, showing underleaves (central row)
and underlobes; x 10,
Frullania from beneath, showing underleaves and underlobes, x 20.
Perianth of Frullania, seen from above, with tubular opening and two
dorsal ridges; x 15.
Lophocolea heterophylla, with terminal perianth; x 12.
Unopened capsule of Lophocolea heterophylla, x 12.
Elater from capsule of Frullania, x 50.
Elater from capsule of Lophocolea heterophylla, x 50,
Leaf of Lophocolea minor with gemmae, x 12.
Jungermanma sphaerocarpa, seen from the side, x 5,
Anthoceros laevis. Sporophytes rising from their perianths, the larger
one split in two (dehisced), showing columella; nat. size.
Polytrichwm juniperinum; teeth of peristome (mematodontous), x 20.
P, commune ; trans. sec. leaf, showing lamellae, x 20.
Catharinea angustata; a, cross section, b, entire leaf, x 15 and 10.
Desmatodon arenaceus; a, b, leaf tips; ¢, peristome; x 20.
Bartramia pomiformis; a, top of plant with sporophyte; b, leaf; x 5.
Tortula mucronifolia, peristome, x 15.
Orthotrichum, with ‘‘immersed’’ eapsule, x 5.
Fissidens leaf, split on one side near base, x 15.
Physcomitrium turbinatum, x 5.
Dicranella heteromalla, capsule with arthrodontous teeth, x 10.
Weisia viridula leaf seen from above (margins involute), and cross sec-
tions of leaf at different levels, x 15.
Funaria hygrometrica, capsule, x 10.
Bryum capsule, nodding, pear-shaped, x 10.
Timmia cucullata, capsule and calyptra, x 10,

Gymnostomum calcarewm; a, leaf; b, leaf apex; ¢, cells from middle of
leaf.

—
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36.
37.

a8,
39.
40,

41.
42,
43.

45.
46.

47.
48.
49,
00,
al.
o2.

Plate 11

Bryum intermedium ; o, tooth of outer peristome; 4, teeth (segments) and
appendiculate cilia of inner peristome; x 65.

Rhodobrywm roseum (ontariense); m, mature plant, nat. size; [, leaf from
beneath with revolute margins, x 3.

Ceratodon purpureus, capsule, x 12,

Mnium ouspidatum, creeping and erect shoots, x 3.

Thuidium delicatulum; s, a shoot bipinnately branched, nat. size; p, para-
phyllium; [, apical cell of branch leaf with 3 papillae, x 50.

Anomodon minor leaf, x 15.

A. attenuatus leaf, x 15.

4. rostratus leaf, x 20.

Thelia asprella leaf, x 20; a forked papilla much enlarged.
Amblystegium orthocladon leaf, x 15.

Drepanocladus aduncus polycarpus uncus Grout; I, leaf, x 20; ¢, alar cells,
x 50.

Campylium chrysophylluwm with squarrose leaves, x 15.

Climacium americanum; m, plant nat. size; I, leaf, x 12.

Amblystegium irriguuwm leaf, x 15.

Brachythecium oxycladon leaf with longitudinal pleats, x 15.
Plagiothecium deplanatum, showing flat spray, x 5.

Drepanocladus revolvens, stem and leaves, x 5,
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