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BRYOPHYTES OF ROARING RIVER STATE PARK,
BARRY COUNTY, MISSOURI

1
Teresa Hilton

Roaring River State Park consists of 3,459 acres of land located in
southern Barry County. It is maintained by the Missouri Department of Natural
Resources, Division of Parks, Recreation and Historic Preservation. The spring
vas originally a eill site, and the area eventually became a resort area. In
1928, Dr. Thomas M. Sayman, a soap manufacturer and phiianthropist, bought the
spring and surrounding 2800 acres and one week later deeded the land to the
State of Missouri for one dollar. The main attractive attraction of the park
Is Roaring River Spring which produces an average 20,400,000 gallons of water
daily,

The park is situated in the White River Hills Section of the Ozark Natural
Division (Thom & Wilson. 18680) where the Springfield Plateau drops abruptly 5
piles south of Cassville, Missouri. The area ranges in elevation from the
stream valley at 305 meters to several ridge tops whose elevation exceeds 417
geters, The highest point in the park is 438 meters. Six steep-walled hollows
contribute to the drainage pattern of the stream. Nost of the park is
forested, consisting of second growth old-aged timber interdispersed by
dolomite glades, clift ledges, and rock outcropings.

In 1978, two special areas were designated for special consideration.
Roaring River Hills Wild Area (2,075 acres) was established to "provide
opportunities for solitude or primitive and unconfined recreation,” and Roaring
River Cove Hardwood Natural Area (120 acres) was set aside to "protect and
preserve the native fauna and flora of a biological community found in a nearly
undisturbed state,” (Missouri Natural Areas Committee, 1978).

The purpose of this study was to 1) collect and identify mosses and
tiverworts found in the Roaring River Hills Wild Area, the Roaring River Cove
Hardvood Natural Area, and the rest of Roaring River State Park and 2) provide

i
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initial ecological studies.

Field collections began in May, 1978, and continued through September of
the same year. An atteept was made to cover all regions of the park and such
diverse habitats as ravines, dry creek beds, ridges, slopes and the spring
area, At the time of collection, each specimen ag labeled as to collection
site, general habitat, substrate, pH of the soil if applicable and collection
number. )

Specimens were identified in the laboratory using primarily Hosses of the
Interior Highlands of North America (Redfearn, 1972) and Hepaticae of the
Interior Highlands, North America (Thomas, 1874). Nomenclature, with exception
of the genera Amblystegius, Ctenidium, Fissidens and Grimmia, follows Crum et
al. (1973) for the mosses and Stotler and Crandall-Stotler (1877) for the
liverworts.

A complete set of voucher specimens is deposited at the Ozarks Regional
Herbarium at Southwest Missouri State University (SMS) and a near complete set
has been deposited with the Nature Center at Roaring River State Park.

In addition to the bryophytes collected in this study, an effort was made
to catalogue all known previous collections from Barry County. Included in this
list are specimens located at the herbaria of Southwest Missouri State
University, Migssouri Botanical Garden, and the Field Huseum of Natural History.
Data on these latter collections were provided by Paul L. Redfearn and
documentation is located in the Ozarks Regional Herbarium.

The following annotated l1ist contains those specimens collected within the
boundaries of Roaring River State Park and Barry County. After each taxon is a
ghort description of the habitat and a subjective evaluation of the abundance
of that taxon in the park; either common, uncommon, or rare. Specimens known
from Barry County but not yet reported from Roaring River State Park are marked
with a plus sign (+). An asterisk (#) denotes a new county record subsequent
to Gier (1955). Taxa collected by persons other than the author are indicated .
by the letters B (B. F. Bush), G ( L. J. Gier), | (R. R. ireland), H (R. L.
McGregor), MO (D. M. Moore, R (P. L. Redfearn), T (P. A. Thomas), and TR (Va.
Trelease).
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AN ANNOTATED CHECKLIST OF BRYOPHYTES FROM ROARING RIVER STATE PARK
AND BARRY COUNTY, MISSOURI

Division HEPATOPHYTA
Clagg ANTHOCEROTOPSiDA
Family ANTHOCEROTACEAE

tPhaeocerus laevis (L.) Prosk. subsp. laevis. Moist wvertical limestone;
uncommon; R.

Class HAPLONMITRIOPSIDA
Fanily LOPHOCOLEACEAE

Lophocolea heterophylia (Schrad.) Dum. Shaded soil & exposed rocks; comson.

Family SCAPANIACEAE

t Gcapania nemorosa (L.). Dum. Soil on logging road; uncomamon.

Family PORELLACEAE

+#Porella pinnata L. On rocks near stream; B.
t P, platyhpylla (L.) Pfeitf. Bark of trees; common.
¥ P, platyphyiloidea (Schwein.) Lindb. Bark of trees; uncommon; B, R, T.

Family JUBULACEAE

# Frullania brittoniae Evans. Bark of trees & shaded rocks; common.
t F, eboracensis Gott. Bard of trees; common.

¥ F. inflata Gott. On limestone; uncommon; R, T.

H plana Suli. Bark of trees; uncommon.

. riparia Hampe ex Lehm. On limestone & bark of trees; common,

. squarrosa (Reinw., et al.) Dum. Bark of trees; common.

-
=

Family AYTONIACEAE

# Reboulia hemispherica (L.) Raddi. Limestone blufts; coamon.
t¥Mannia fragans (Balb.) Frye & Clark. On limestone; R.

Family CONOCEPHALACEAE

# Conocephaium conicum (L.} Lindb. Dry creek beds & limestone; common.
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Family RICCIACEAE
¥ Riccia ozarkiana R, L. HcGregor. Soil at edge of lake; rare; H.

Division BRYOPHYTA
Class NUSCH
Family FISSIDENTACEAE

t#Fissidens adiantoides Hedw. Shaded rocks; B.
¥F. bryoides Hedw. (sensu lato). O limestone in dry creek beds; common.
+#F. bushii (Card. & Ther,) Card. & Ther. On gravelly ground; B, R.
F. crigtatus Wils, ex Mitt. On rocks in or near stream, limestone & dry
creek beds; common.
fontanus (B, Pyl.) Steud. In water; uncommon; B. R, T.
grandifrong Brid. Reported by Gier, 1955.
obtusifolius Wils. var. obtusifelius. Limestone rocks along stream;
uncosmon; R.
ossundioides Hedw. Reported by Gier, 1955.
subbagilaris Hedw. On limesgtone bluffs & bark of trees; common.
taxifolius Hedw. On limestone; common.

-
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Family DITRICHACEAE

Ditrichua pallidum (Hedw.) Hampe. On soil; uncommon.
# Ceratodon purpureus (Hedw.) Brid. On limestone; uncommon; I.

Family SELIGERIACEAE

# Seligeria calcarea (Hedw.) B. 5. G. Crevices of limestone; uncommon; R.

Family DICRANACEAE

Dicranella heteromalla (Hedw.) Schimp. var. heteromalla. Soil along ridge
tops; common.
+1D, rufescens (With.) Schimp. On ground; B.
t D, varia (Hedw.) Schimp. Rocks in or near streams, dry creek beds; uncoamon.
t¥Dicranua polysetus Sw. Soil along ridge; R.
D. scoparium Hedw. On soil; uncommon; B, R.

Family LEUCOBRYACEAE

¥ Leucobryum glaucuam (Hedw.) Angstr. in Fr. Soil along ridge tops; comamon.
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Family POTTIACEAE

toBarbuls aceta (Brid.) Brid. var. acwta. Vertical limestose; K.
*0f. camcellata C. Muell. Bocks im creek; R.
B. faliax Hedv. Limestome bluff; wncosson.
t B, unguiculata Hedw. On lisestone; comsen.
i [esmalodon obtusifolius (Schesegr.) Schimp. Dry crek bed; ncoanon.
+4D, plinthoblus Sull. & Lesq. #x Sull. Exposed |imestone; K.
v 0, porteri James ex Aust. Shaded |iseslone; uncomsen,
¢ Didysodon tophaceus (Brid.} Lisa. Moist |imestone; umcomson; R,
t 0. rigldulus Hedw. Lisestone outcrop; rare; |.
¢ Eucladium werticl liaton (Brid. ) B.5.6. Molst limestons Bluffs; uncosmon,
1 Gysnostomus seruginosus Se. Spring ares & dry creek beds; cosson.
t G. recurvirostrum Hedw. var. recurvirestres. Crevices of lisestome;
uncowmen K.
¥ Hyophlla Inveluts (Hook.) Jaep. & Seoerb. On rocks In or sear siress, dry
creek beds; comson,
¢ Phasews cuspidalum Hedw. Soll oo glade; wacossss.
¢t Fleyrochaele squarress (Brid.) Lindb. Thin soil on glades; cosson.
¥ Trichosiomm bessirostee (Bosk. & Tayl.) Lisdb. Spring area; rane.
Tortella bamills (hedw.) Jemn. On [isestons, soil & bark of tress; comscm.
¢ Tortuls pagorus (Milde.) De Not. Bark of trees b vertical lisestone;
common; K.
¢ T. paplllona Wild. ex Spruce. Bark of trees; rare; K.
Welanla controverss Hedv. Sodl & Ilmeatose; cossenm,

Famlly GEINSIACEAE

¢ Grimnin laevigata (Brid.) Brid. Exposed |limeslose; umcomssn; B. R.

‘oG, piiifera P.-Beauv. Dolomite k limestone; B, K.

¢ Schistidium agassizil Sull. & Lesq. Im Sull. Lisestome rocks; cosson.
_i- apocarpus Hedw. Dry |imestone oulcrops; comson,

Family FUMARIACEAE

# Physconitriom pyriforse (Hedw.) Hampe. Molst |isestone & waste soll; comson;
i, R
i Fonarls flevicass Michs. File of ashes; wncommen; K.

+ F. hygrosetrica Hedw. var. byprosetrica. Cleared grousd; B.
Family BRYACEAE

atbryos argenteus Aedv. var. argeatenm Vel ground, lisestone b soll along
creek; B, E
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argenteum Hedw. var. lanatum (P.-Beauv.) Hampe. Soil on glade; uncommon.

bicolor Dicks. Soil on glade; common.

capillare Hedw. Soil; uncoamon.

creberrinus Tayl. Soil; R.

. pseudotriquetrum (Hedw.) Gaertn., Meyer & Schreb. Limestone bluffs and
benches; common.

+4B. tortifolium Funck ex Brid. Rocks in creek; R.

t Polia nutans (Hedw.) Lindb. On sofil; uncoamon.

+4P. vahlenbergii (Web. & Mohr) Andr. Seil on bank of creek; R.

¥ Rhodobryus roseus (Hedw.) Limpr. Limestone bluffs; common.

e
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Family MNIACEAE

Mnium ciliare (C. Muell.) T. Koponen. Rocks in creeks, soil, limestone
bluffs; coemon,

. cugpidatum Hedw. Soil, dry creek beds, bases of trees; common.

+ M. punctatum Hedw. Reported by Gier, 1855.

+sM. rugicum Laur. Wet rocks; B.

=|=x

Family AULCONNIACEAE

t1Aulacomniun heterostichum (Hedw.) B.S.G. Gravelly ground & soil bank; B, R.

Family BARTRAMIACEAE

* Bartramia pomiforsis Hedw. Shaded soil; uncommon; B, R.
+3Philonotis marchica (Hedw.) Brid. Wet ground, rocks k soil; B, R.

Family ORTHOTRICHACEAE
Drummondia prorepens (Hedw.) Britt. Bark of trees; common,
¥ Orthotrichum ohicense Sull. & Lesq. ex Aust. Bark of trees; common.
¥ 0, pusillum Nitt. Bark of trees; common.

t 0. stellatum Brid. Bark of trees; uncommon; R.
0. strangulatum P.-Beauv. On rocks; common.

Zigodon apiculatus Redf. Bark of trees; rare.
Family FONTINALACEAE

+ Fontinalis hypnoides C. J. Hartm. Rocks in running water; B, R.

Family CLIMACIACEAE

+#Climaciun americanum Brid. On rock; B.
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Family HEDWIGIACEAE
Hedwigia ciliata (Hedw.) P.-Beawy. On limestone; common; B, I, R.
Family CETPHAEACEAE
* Cryphava glowerata B.5.6. ex Sull. Bark of trees; unccason; |, R.

¢ Forsstroesia producta (Hornsch.) Par. Bark of trees; rare; R.
i [ Lrichomltria (Hedw.) Lindh. Bark of trees; oncommon; A.

Family LEUCONDONTACEAE
Leucodon julaceus (Hedw.) Sull. On liwestome & bark of trees; ocosmon.
Fanl iy THELIACEAE
Thella asprella Sull. Thin rocky soil & bark of trees; comsan.
1. hirtella (Hedw.) Sull. Bark of trees; cosmos.
# T. lescurll Sull. Thin soll along ridge top; uscceson.
Family FABRONIACEAE
# Clasmatodon parvalus (Hampe) Hook. b Wils. ez Sull. Vertical |imestone &

bark of oak; cosmos.
@ Fabronis cliierls (Brid.) Brid. Lisesioss ledpes & bark of treed; comsos.

Fasily LESKEACEAE

W Leskea fracllescens Hedw. Bark of brees; cosson.
L. obscura Hedv. Bark of cak; uacomsson; K.
# L. polycarpa Hedv. Bark of sycasore; wmcomson.
# Lindbergla brachypters (MitL.) Kindh. Bark of trees; uncomson.

Fanlly THIIDIACEAE

Ancaodon atbenuatius (Hedv.) Heeb. Limesions bluffs, dry creek beds, bark of
treea; conmon,
¥ A, mimor {Hedw.) Fuernr. Lisestoss bk Bark of trees; common,
A, rogbrafus (Hedv.) Schisp. Lisestoss rocks, bases of trees b sollj comson.
#eh. vitlculosus (Hedw.) Hook. & Tayl. Wertical limestone; R.
® Haplohysenion triste (Ces. ex De Mob.) Kindb. Bark of trees; cosmon.
¢ Haploclsdive wicrophyllow (Hedw.) Broih. Ssil om glade; rare.
# H. vieginiamwum (Brid.) Broth. Rocky soil; wncosson; E.
¥ Thuldlem delicatolus (Hedv.) B.5.6. var. delicatulua. Shaded soil; wncomson,
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# T. minutulum (Hedw.) B.S5.G. Moist rocks; uncoasmon.
¢ T. pygnaeun B.5.G. Limestone boulders & dry creek beds; comaon.
¥ T. recognitum (Hedw.) Lindb. Shaded |imestone & rocky soil; common.

Family AMBLYSTEGIACEAE

=
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fluviatile (Hedw.) B.S.G. var. fluviatile fo. fluviatile. Limestone;
coamon,
. tluviatile (Hedw.) B.S.G. var. fluviatile fo. brevifolium Moenk. Edge of
trout run; uncommon.
A. juratzkanum Schimp. Decaying log; uncommon; R.
A. laxirete Card. & Ther. Cold water; uncommon; B, TR.
+ A. noterophilum (Sull. & Lesq.) Holz. Reported by Gier, 1855,
¥ A, ripariun (Hedw.) B.5.G. fo. riparium. Rocks in & along strean; common;
collected by B. G, R.
riparium (Hedv.) B.5.G. fo. elongatum (B.5.G.) Moenk. Rocks in creek;
uncosson; R.
ripariun (Hedv.) B.5.G. fo. obtusum (Grout) Grout. Rocks along & in streaa,
uncommon; R.
¢ A, serpens (Hedv.) B.5.G. On limestone & bark of Vainut; uncommon.
A. tenax (Hedw.) C. Jens. var. temax. Moist rocks, thin soil & bark of trees;
comaon.
tenax (Hedw.) C. Jens. var. spinifolium (Schimp.) Jenn. Spillway & rearing
pool; uncommon; G, R.
A. trichopodium (Schultz) Hartm. Shaded rock; uncoamon; R.
¢ A, variua (Hedw.) Lindb. Moist rocks & decaying wood; common.
Campylium chrysophylium (Brid.) J. Lange var. chrysophyllue. On iimestone &
rocky soil; common.
+1(, chrysophyllus (Brid.) J. Lange var. brevifoliue (Ren. & Card.) Grout. On
noist bank; B.
C. hispidulum (Brid.) Mitt. var. hispidulua. Decaying wood; comaon.
¢ Drepanocladus aduncus (Hedw.) Warnst. var.aduncus. Shaded limestone & shaded
soil; uncomaon; R.
¥ Platydictya confervoides (Brid.) Crum. Shaded limestone; common.

-
-
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Family BRACHYTHECIACEAE

% Brachythecium acuminatus (Hedw.) Aust. var. acuminatum. Bark of trees,
limestone & soil; common.
t B, acuminatuam (Hedw.} Aust. var. cyrtophyila Redf. ex Crum. Thin soil;
uncomeon.
B. oxycladon (Brid.) Jaeg. & Sauerb. Limestone, bases of trees & soil; common.
B. rivulare B.5.G. Rocks in water; comaon.
# B, salebrosum (VWeb. & Mohr) B.S5.G. var. Limestone outcrops; uncommon.

=
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#iBrybain graminicolor (Brid.) Groet Shaded bask; 5. K.
#0l. movae-anglise (Swil. & Lesq. ex Sell.) Groul. Om |isestone; MO.
Bryoandersonia illecebra (Hedw.) Bobins. Limestone bluffs & soist rocks;
CORESH,
¢ Eurhynchive hians (Hedv.) Samde Lac. Limestose & soll; comsen.
" E. pulchellm (Hedv.] Jesn. Lisestone outcrops & seil; comsses.
E. riparioides (Hedv.) Rich. Bocks im stream & spring pool; wncosmon; G.
¥ H-lnllluillll subcapillats (Medw.) Broth. Bark-of trees; cosmon.
'R [H__Hltqlﬂ serrulatun (Hedw.) Jaeg. & Saverb. On lisestone & bark of
trees; uncomsan,

Family ENTODOMTACEAE

+iEntodon cladorrhizans (Hedw.) €. Moell. Base of cedarp K.

+ E. compressus (Hedw.) C. Muell. Beported by Gler, 1955.

t E. geductris (Hedw.) C. Muell. var. seductriz. Bark of trees, decaying weod,
Iimestone & soll; common.

Fanily FYFRACEAE

i Clenldion malacodes Bith. (Hedw.) BItL. Charly soll aloag ridpe; mscosson; B.
Hosoaal |l jow sdnaton (Hedw.) Broth. Skaded rechs; comsom.
toliypecn lindbergll MitL. Om wel rocks b soll bask; B
¢ soptergive temerum (Sw.) Mitt. Decaying wood; uscomssn; K.
Platygrrioe repess (Brid.) B.5.6. Bark of trees b decaying wood,
limestons & soll; common.
¢ Pylaisiella selwmil (Kinds.) Crum, Steere & Anderson. Bark of trees; coesen.
¢ Taxiphyllvs deplanatun (Broch. & Schimp. ex Sull.) Flelsch. Thin soil & dry
cresk beds] unconmon.
T. taxirameum (MItR.) Fleisch. Shaded limestone & dry creek beds; umcomson.

Fanily FOLYTRICRACEAE

Atrichus angustatos (Brid.) B.5.G. Lisestome sulcrops & soll; uncosson.
lll. tenellum (Rohl.) B.5.6. Om soil; L.

llhl:lrlﬁu juniperisun Hedw. Cherty soil; K.
+of, ohioemse Ren. k Card. R.

TAIDNORIC SUMRART

i total of 427 specisens represesting 54 tama were collected during the
wlody., Thess specinens, pley those previowsly collected from L Srés sccoumt
for & total of 126 tsxs recorded from Boaring River State Park. in all, 38
families are represested with the Foltiscese havisg the largest mmber of
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genera (12) and the largest number of species (17). In addition, 97 Barry
County County Records have been recorded.
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DISTRIBUTION, SYSTEMATICS AND ECOLOGY OF
BOTRYCHIUH CAHPESTRE, THE PRAIRIE HODHNWORT
i
b. E. Farrar and €. L. Johmson-Groh

In 1962 a new species of the fern genus Botrychiue vas discovered in the
Loess Hills of western lowa. This species, recently nased Botrychiue campestre
Wagner and Farrar (Wagner and Wagmer, 19861, belongs to the moomwort tor ieast
grapefern] subgenus of Botrychion (Magner and Wagmer, 1983, 1966; Leliinger,
18851 (mee Teble 10.  Like mosi sesbers of ihis subgesus, the pralrie moomwort
is wnceedingly small and siaple. The abowe growsd portion conslats of & single
leaf 2 to 10 centimsbers tall, divided into & ooce-pinnate sterlle pepuent and
& Ewice-pinnate fertlle segoeat bearing 20-100 sporangis. Underground, &
shart, uprlght rhizces beare fleshy, wmycorrbizal roobs and & simgle, leaf-
produsisg  bid. The rhizome of Bolrychium campeatre alsn bears nuserous
asenm| reproductive bodles, called gesmar, which when detached from the parent
rhlzone, can grov Inko nev sporophyle plants.

Vegetative reprodection by undergound, sporophytic gessae bas nol been
previously reported In any fern genus.  Since its Initisl discovery In B,
canpesire, we have also found gesman (n B. minganense Victor, althomgh in wech
lower nesbers than im 5. campestrs. . H. Vagner, Jr., sulbority o the pesus
Botrychium, belleves that these Laxa are very closely related.

Several aspects of Botrychiem caspesbrs ara highly atypleal of moonwarts.
These Include its habltst snd phemsiogy a9 well &8 (08 reproduction via peanas.
Mast wmoomworts are fousd (m welsi habitats of norikern latitudes or high
pontane elevations, amd leswes gemerally appear betwesn sid July and Octaber.
In contrast, B. campestre is found om the driest pralries In vestersn lowa and
Hinmesots. Fredictebly, lesf prodection sccurs in sarly spring befors these
habltats Bocomt ercessively hot and dry. I8 Lbe wicinity of Slows Clby, lowa,
leaf esergence beginz In wid to lale April with spore release and leaf
senegcence opoccurring by mid June.

Following its initial discovery, we have stedied the occurrence of B,

caspestre in lowa, and have documented its presence st elght iocalities im five
counties borderimg the Hissourl River from the Misssurl sisie border bn aboul

i
Depurtment of Botamy, lowa State Universliy, Aaes, lows 50011
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50 miles north of Sioux City (Farrar, 1985). All localities are in native
Loess Hills prairies. In most localities, less than a dozen plants were found.
This may be because the plants are rare, but it is also due to their small size
and difficulty of finding them among dense prairie grass. The latter is
supported by the finding of more than 200 plants in a pastured prairie
(adjacent to an unpastured prairie preserve) where they are not hidden by tall
grasses,

Dr. W. H. Vagner, Jr. of the University of Michigan is currently
researching the systematics of the moonwort subgenus of Botrychivm. In a
search of herbarium material he located plants seemingly identical to B.
campestre from Brown County, Nebraska, Lincoln County, Minnesota, and from
southwestern Saskatchevan and southern Alberta, all from prairie habitats. He
also has discovered similar plants growing in sand dunes near Lake Superior in
Hichigan, Wagner now believes that all these plants are the species, B.
campestre, with the Michigan plants constituting a subspecies.

In early June of 1985, in the company of ¥. H. Wagner, we visited the
Lincoln County, Minnesota site, There we found about 20 plants of B. campestre
in the Hole-in-the-Mountain Nature Conservancy prairie preserve and adjacent
pastured prairies. we then visited sites in Lac Qui Parle and Pipestone
Counties where we found tWo plants at "The Kame" prairie and about a dozen at
Aetna Prairie. In each of these sites the habitat was native prairie developed
on glacial moraine deposits.

On June § & 2, 1986, we visited sites in Brown County, Nebraska where
possible B. campestre had been collected. Here, along the Niobrara River in
the Niobrara Nature Conservancy Preserve, we found 32 plants growing in
juniper-cottonwood-prairie vegetation on floodplain terraces of the Niobrara
River and in juniper-ponderosa pine-prairie vegetation on the steep, north-
facing south bank of the Niobrara River. Soils of both sites were well drained
sand with little humus. These plants are siailar to lova plants in leat
morphology and in bearing numerous gemmae on the underground rhizomes. We have
concluded that they are plants of B. campestre.

In June of 1986, we surveyed 8 native prairies in northwestern Ninnesota.
In one of these, Frenchaan's Bluff in Norman County, we found a large
population of plants sieilar to B. campestre but differing somewhat in leaf
morphology and spore size. The plants were equally as gemmiferous as B.
campestre. We hypothesized that they are either a new species closely related
to B. campestre or a hybrid with B. campestre as one parent. Until
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their relationship to B. campestre is determined ve will continue to refer to
these plants as B. campestre and assume that their biology and ecology is
similar to plants of B. campestre in lowa and southwestern Minnesota.

Table 1.  Species of Botrychiuam subgenus Botrychius and their general
distribution in eastern and western North America (Lellinger, 1985: Wagner and
Vagner, 1983, 1986).

Species North Aserican distribution
Eastern Western

Botrychium ascendens X
Botrychium campestre X
Botrychius crenulatua
Botrychium echo
Botrychium hesperiua
Botrychium lanceolatum
Botrychium lunaria
Botrychiue matricariifolium
Botrychium minganense
Botrychius montanus

Botrychium mormo X

e e B M eed

Botrychium paradoxum X
Botrychium pinnatus X
Botrychium pumicola X
Botrychium pedunculosum X
Botrychium simplex X X

Observations to date suggest that B. campestre is a plant of open, well-
drained, undisturbed habitats. It seems to prefer habitats with some open soil
such as are found in mid-grass prairie developed on steep or well drained
slopes of loess, glacial moraines, and sand deposits. Because this is not a
habitat in which ferns have previously been sought, and because of the
difficulty of finding these small plants among prairie vegetation, it is
possible that our current knowledge underrepresents the occurrence and
distribution of B. campestre. It is also not unlikely that additional species
of Botrychium may be found in these prairie habitats.

In addition to B. campestre, our prairie searches in the past year have
ylelded other Botrychium discoveries. In the Cedar Hills Sand Prairie in
Blackhawk County, lova, we discovered Botrychium simplex. This species had
not been seen in lowa since its two collections in Linn County in (954, Ve
also found B. simplex in Brown County, Nebraska, and in Norean and Kittson
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Counties, Minnesota. All are significant range and habitat extensions for B.
simplex. The first Ninnesota record for B. minganense vas found in Norman
County, and a new county record for B, wmultifidum in Kittson County wvas
discovered.

Biological Problems and Research Needs

The discovery of Botrychius campestre has raised several questions in need
of additional research in the areas of ecology, systematics and distribution.

Ecology

Botrychiua campestre may be among the rarest ferns in North America. It
appears to be endemic to moderately meslc (ie. tallgrass and midgrass) prairies
of the northern plains. Little is yet known about its life history..

Most tallgrass and midgrass prairies exist today in moisture and climatic
regimes which allow the growth of woody vegetation. Historically, they have
been maintained by naturally occurring prairie fires (see for examsple, Glenn-
Lewin and Landers, 1976), Currently these prairies are "managed" to prevent
the {invasion of woody plants, and the principai management tool is fire. The
frequency and season of burning, and the effects of these on woody and native
prairie species is important in determining the burning regime for a given
prairie. Presumably B. campestre evolved in the prairie habitat and is adapted
to periodic fire. However, its response to different burning regimes or other
panagement practices is unknown. This must be determined in order to adapt
managesent programs for optimum protection of this species.

A second problem regards the unknown role of underground propagules,
gemnae, In the ecology of Botrychium. These structures may have evolved only
in B, campestre. (The presence of gemmae in other taxa examined thus far may
result from hybridization with B. campestre.) Excavations of soil surrounding
rhizomes has revealed the presence of numerous plants in various stages of
development froms geamae to mature plants (Table 2). The method and distance of
dispersal of underground gemmae is undetermined, as {is their longevity.
Presence of thriving rhizome-root systems without emergent leaves suggests that
it i3 not necessary for these plants to produce above-ground leaves on an
annual basis (rhizomes and roots of all Botrychium are mycorrhizal).

Ve are currently attespting to grow gemmae of B. campestre In sterile
culture to learn more about their forsation, germination and development into
nature plants. Additional insight into their role in the species’ ecology can
be gained by permanent marking and mapping of field populations and by sampling
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soil and looking for gemeae and non-emergent plants within the population and
in nearby areas.

Systematics

Botrychium campestre promises to hold a key to understanding the
systematic relationship of a cosplex of Botrychiue species. Because it
occupies a range and habitat bordering on the woodland habitats of eastern,
northern and perhaps western species of wmoonworts, nueerous species
interactions are possible.

B. campestre, a diploid, is likely one of the ancestors of at feast two
taxa, B. minganense, and the new taxon from Frenchean’s Bluff. B. minganens
a tetraploid, s intermediate in morphology between B,  campestre and the
diploid species, B. lunaria, and typically has a few gemmae (avg. 2.6 per
plant). (B, lunaria has none, and B. campestre averages 18.3 gemmae per
plant.) However, the new Minnesota taxon is also intermediate morphologically
between B. lunaria and B. campestre, but differs from B. minganense in leaf
color, leaf texture, larger spores, and in having many more gemmae (avg. 20.7
per plant) (see Figure 1).

Presence of gemmae may be a useful indicator of systematic relationships,
if they are characteristic of only a few species. So far, this seems to be the
case. We have examined and not found gemmae in B. simplex, B. lunaria, B.
lanceolatus, and B. hesperium., However, we have not sufficiently examined the
other species occurring in northeastern U.S. (2) or other exclusively western
species (8) of moonworts (see Table 1),

Distribution

Botrychium campestre is now known from 14 sites ranging from western lova
and northern Nebraska northward through the eastern Dakotas and western
Hinnesota. From this range it appears to be disjunct to dune systems of Lake
Superior in northern Michigan.  Herbarium cellections from southwestern
Saskatchewan and southern Alberta may also be of this species, but have not yet
been confirsed through field study. All indications to date are that the
species is truly rare (less than 500 plants have been recorded in total),
howvever, the extreme difficulty of finding it among dense prairie vegetation
must be considered. Our recent success has resulted from knowledge of what to
look for and from many hours of searching specifically for these plants.
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Table 2. Development class distributions of submerged plants surrounding
energent leaves of Botrychius campestre from lowa and Nebraska.

Collection  Emergent Non-emergent Apex with- No apex Germinated Gemaae

number leat leaf out Leaf genmae
85-6-1-1 2 4 4 i 1 1
85-6-1-2 | 1 30
85-6-1-3 2 2 i 32 50 370
85-6-1-4 2 2 i 2 20
85-6-1-5 | 6 18 14 210
85-6-1-6 i 2 10 6 6 352
85-6-1-7 2 10 10 200
85-6-1-8 3 140
86-6-1-9 3 26 28 " 47
86-5-31-1 6 i K] 42 7680
86-5-31-24 2 1 39
86-6-1-1A i 7 4 1 210
86-6-1-1B 3 ' 79
86-6-2-1A 4 i 20
86-6-2-3A i 8
86-6-2-3B 2 | 25
86-6-2-3C 2 64
86-6-2-3D 2 40
Total 40 20 53 99 167 3693
Avg/emergent 0.5 1.3 2.5 4.9 92.3
plant

Average number of gemmae (germinated + ungerminated) per rhizome = 18.3

"
w

-

w

Average number of rhizomes in soil surrounding emergent |eaf
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B. lunaria B. minganense B. campestre
n =45 n =90 n =45

Figure i. Leaf outlines of Botrychiua campestre, Botrychius lunaria and their
probable allotetraploid hybrid, Botrychium minganense. A new taxon from
Norsan County, Minnesota is similar in leaf outline to B. wminganense but B.
minganense differs from the Minnesota taxon in having thicker texture, blue-
green color, few gemmae, and a woodland habitat.
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Areas of potential habitat remain unsearched. As a next step in
deteraining the species’ range, the native blacksoil prairies of northern lowa,
and the hill prairies of northeastern lowa and southeastern Minnesota should be
searched.  Also, the Loess hills of northwestern Missour{ are good potential
habitat., Results of these searches will determine whether further search to
the east or south is warranted. Investigating the northern (Canadian) and
vestern range |imits is important as well.
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MISSOURI CAREX NOTES 2.
A SEARCH FOR CAREX X SUBIMPRESSA CLOKEY
IN CLINTON COUNTY 26 YEARS
AFTER JULIAN STEYERMARK'S DISCOVERY
1
David Castaner

Carex x subimpressa Clokey (1916) 1is known in Missouri from three
locations: Clinton county in a "draw" along highway C, TS54N, R31W section 6,
2.5 miles southeast of Plattsburg, May 23, 1957, Steyermark 84652 and Lewvis
County in a "swamp" in alluvial bottoms along the Mississippi River along
highway 61, 2 miles north of Canton, May 14, 1939, Steyermark 26489 and Bates
County, May 12, 1956, Steyermark 81009, It has been accorded species rank by
several authors (Mackenzie, 1935; Fernald, 1950; and Hermann, 1941).
Steyermark (1863) in the Flora of Missouri, follows Clokey and treats it a
hybrid between C. lanuginosa Michx. (section Hirtae) and C. hyalinolepis
Steudel (section Paludosae). Reznicek and Catling (1983, 1986) have provided
strong evidence to support the hybrid origin. They also report the species
fron |Indiana (Hermann, 1941), [llinois and Missouuri (Steyermark, 1863),
Hichigan (Hermann, 1941), Kansas (HMcGregor and Barkley, 1977) and Ontario
(Reznicek and Catling, 1986). [n Missouri, Steyermark did not report any of
the putative parents at the Bates or Clinton County sites, but found C.
lanuginosa and C. vesicaria L. (section Vesicariae) at the Lewis County site,
However, the C. x subimpressa only eccurs in the range of the two parents, and
apparentiy colonies may be long lived, One colony in Indiana has persisted
for over fifty years. When reported beyond the range the report has been based
on a misindentification.

As part of a continuing program to revisit and evaluate rare Carex species
sites, a special trip was made in the spring of 1983, on June 10th, to find the
Clinton County station and deteraine the present status of the stand. It had
been 26 years since Steyermark had first collected there. Since I have on some
previous occasions searched for several rare Missouri carices at original
collection sites without success, 1 did not consider the prospects good. In
addition, | also hoped to find and collect for our herbarium one or both of the
supposed parents nearby.

Biclogy Department, Central Missouri State University, Warrenshurg, M0 64093
-5053.
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When | arrived at the site, it appeared to have been subjected to the
deposition of large amounts of soil. Carex vulpinoidea Michx. and C. aggregata
Mackenzie were immediately found at the site but no carices from the Paludosae
section. With a Ilttle more careful collecting, C. lanuginosa vas found.
Since C. lanuginosa is one of the putative parents of the hybrid, an intensive
search of the site followed. The search failed to yield the hybrid. After a
short break, in which the site was actually left and other nearby areas
vigited, the gsearch returned to the Steyermark site to where a fairly large
vegetative colony of Carex grew. A culm by culm search of this colony lead
finally to finding several fertile spikes with perigynia sill attached and | am
happy to report they belong to C. x subiapressa!

Thus after 26 years the colony still persists. |t is along a relatively
narrov shoulder of County Route C. There is some danger to this colony. It is
along the shoulders of County Route C. It is a relatively narrov shoulder.
Erosion froe surrounding fields have steadily built up the shoulder. Perhaps
this has actually benefitted the colony. The real threat will come when the
highway department decides to rework the shoulders.

Castaner 7648, 10 Jume 1983, 1is deposited in the Herbarium at Central
Missouri State University [WARMl. A short field description follows:

Culms and leaves to B0 cm tall; leaves to 7 mm wide,
geptate-nodulose at base; dorsal sheath spetatate-
nodulose; culm to 12 mm wide just above the crown;
ventral sheath top concave, thickened, unpigmented;
staminate spikes 3; pistillate spikes 3, about 9 cm
long and 12 ma wide, lowest spike loosely fiovered
at base; perigynia coriaceous, distinctly short
pubescent, 5-6 mm long, teeth 1.2-1.8 long to point
of convergence, ribs evidence but not coarse;
scales elongate-ovate wmostly 4-5.5 mm long; awns
of perigynial scales to 2.5 ma, antrorseiy barbed,
divergent.
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MIS300URT BOTARICAL RECORD: A Erief Hiétury and Update
By
kallace R. Weber
Frofessor of Biology
Southwest Missourl State University
Springfield, MO 65804

Twenty-four years ago, Julian Steyermark (1963} published what has becope
the standard work for distribution of vascular plant taxa in Missouri.
Seventeen years later, Henderson {1980) made the first significant attempt to
update these records with publication of a list of 1748 county records.

Scon after organization of the Missouri Native Flant Society in 1979, a

“epciety project originated with the intent not only of bringing these records
up-to-date, but of setting in sotion a permanent record keeping process. The
vehicle for making these records official was Missouriensis, the cociety
journal. In the summer of 1982, this section of the journal, the Miscourd
Botanical Record was initiated with the publication of 34 records. Since
then, many records have been published and many others have been submitted for
publication,

Another aspect of this project has been the computerization of
Steyermark’s original distribution records., With the aid of a digitizer,
purchased with funds from an SMSU Foundation grant, all of Steyersmark’s county
dot dictribution maps were transferred to tem, 5 3/4 inch floppy disks with an
Apple Ile persomal computer. Recently all of this information has been
transferred to an IBM 4341 mainfrase compputer at Southwest Missouri State
University. Currently this data is ready to be used with a cosputer system
called the Statistical Analysis System ISRS), which can be tied to another
package called SAS Graph, The I[BM 4341 will allow for nuch greater
tlexibility and speed in information retrieval, as well as the sbility to
print out good quality updated dot distribution maps with a plotter.

In the past, the Missouri Botanical Kecord was prepared by entering new
records into a sceparate dats base system, such as Appleworks, and then
creating @ cuitable format for publication in Missouriensis. Since this
system was not compatible with the data base containing Steyermark’s records,
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it means that all previousiy published records must now be entered, in an
additional step, to the Stevermark data base. Howsver, with the move to the
mainframe, 1t ic now possible with nem records te sake one entry into the
corputer which can then be added as a record to the sxisting dats base, and
alco be formatted for publication in the Missouri Bolanical Record, Thus, no
new records are included in this issue of Misszouriensic,  Rather than waste
tine on duplicate entries, 1t seeped judicious to wait until the mainframe
systea was 1n operation.

What benefits can be expected from this projest in the {uture? First,
immediate information on the distribution of any vascular plant taroe could te
obtained, either by writing the Ozaris Regional Herbarium at SMSU for &
printout, or by communicating directly with the SHSU computer center. Zecond,
because of the 5AS Graph cospenent, gquelity dot distribution maps of aill
vascuiar plant taxs ir Missouri csn be readily produced for inclusion im an
etlazs. It is anticipated that such & volume could be produced in the time
frape of ! to 2 yeers. Furthermore, Gecause of the contiruous nature of the
project, subsequent revisions could easily be made. Thirg, various lists can
be generated, using the excellent sorting capacity of the GSAS systes. Such
tists might include tass recorded for specific counties, tena ot recorded for
cpecific counties (want lisis), or taxaz not in cpecific counties but in
adjacent counties, Many other possibilities exist.

As a final note, it should be sentioned that the project would not have
progressed to  this point without the dedication of these who have contributed
lists, as well as those who have assisted the author im &ll the steps
necessary for establishing the data base. The latter category includes Dr.
William Corcoran, #scociate Professor of Gesgraphv at SMSU, who did all the
cosputer prograsming associated with the projects Jev Raveill and Doug Ladd
who have fhelped edit the Micsouri Botanical Records and Richard Humphrey who
spent many hours helping digitize Steyermark®s distribution maps into our data
bace,

(=]
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