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Of all the land plants, bryophytes, particu-
larly liverworts and hornworts,are one of the
most understudied groupdn an effort to
expandthe overdl knowledge of the diversity,
distribution, and abundanceof liverworts and
hornworts of the Atlantic Coastal Plain
physiographic province, research focusingn
the Delmarva Peninsulavas conduced from
2004 to 2009Research involveddid suveys,
as well asherbariaand literature seeches to
documentthe liverwort and hornwort flora of
the Delmarva. Data reaulting from this
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researchare presentechere in theformat of
an annotatedchecHist.

Prior to this study, earlieinvestigaions and
collectionsof liverworts and hornworts on the
Delmarva Peninsulawere limited and usually
local in terms of theareas studied orcollected.
The earieds cdlecions were made byAlbert
Commons in the 1890s and somef his
collections,many of which arehoused at the
Academy of Natural Sciences (PH, herbarium
acronymsfollow Index Herbariorum2010) in
Phlacklphia represent significant discoveries
for the Peninsula, such as Jungermamia
gracillima, Ptilidium pulcherrimumand Riccia
membranaceaAll three of these species are
considered historicabn the Delmarva, with
the only known cdlections being those made
by Commons EdwardUebel (2000)published
an annotatedist of the bryophytescadllectedin
Maryland by Dr. Elmer Worthley. Primarily
during the 1960’'s, Worthley collected 12
species ofliverworts (10 ledy, 2 thalloid) from
the Maryland EasternShore countiesof the
Delmarva, one of which includes Blepharos-
toma trichophyllum (Uebel 2000). This speciss
now considered to be historical on the
Peninsula,with the only collection being made
by Worthley. While a studentat Sdisbury
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University (previously SalisburyState Col-
lege), B. L. Davis (1976producedan unpub-
lished reporttitled: A Survey ofthe Bryophytes
of Wicomico County, Maryland. Davis listed

10 species ofliverworts (7 leafy, 3 thalloid)

based on a single season of figldrk within

18 acres near her home, and atdezen other
areas of the county” wheréspa checks” were
done (Davis 1976)Though Davis's reportwas
the result of an undergraduate projecand
unpublished, it is included in this study in
order to be asthoroughand comprehensiveas
possble and to alleviate possible questions
from future researchers.In 1991, Lance
Biechele began collecting liverwortsard horn-
worts on theDelmarva, mostly in the south-
west corner of the Peninsula (Somerset,
Wicomico amd Worcester Counties),and
Lance’s efforts were theimpetusfor this study.

William McAvoy (1999) publishedthe results of
a bryophyte study of the Great Cypress
Swamp Consevation Area in Sussex Co.,
Delaware ard Worcester Co., Maryland,
where he listed 12 species ofiverworts (10
leafy, 2 thalloid). While doing bryological

studies on Assateaguelsland National Sea-
shore in Worcester Co., Maryland, Shanda
King (2000) reported in an unpublished

document 6 species of liverworts (5 leafy, 1
thalloid). While doing field surveys relatedto
this pgper, McAvoy, Biechele and Knapp
(2006) publishedtheir discoveryof Calypogeia
peruviana,which was new tothe Delmarva
and anorthernrange extenson.

Results presenteldere mark thefirst focused
and comprehensivetudy on the liverworts and
hornwortsof the Delmarva Perinsula.

The Study Area. TheDelmarva Peninsula
(Fig. 1) has historically been defined as
including the entire stateof Delaware (both
the Piedmontand Coasal Plain physiographic
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The Peninsulalies southof the fall line (a
term applied to the bourdary between the
Appalachian Piedmaont province and the
Atlantic Coastal Plain) in New Castle County,
Delaware andCecil County, Maryland,and is
bordered onthe east by theDelaware River,
Delaware Bayand the Atlantic Ocean, and on
the west by the EIk River andChesapeake
Bay. It includes the Coastal Plaiprovince of
Delaware (New Castle, Kent, ard Sussex
Counties), the Eastern Shore of Maryland
(Cecil, Kent, QueenAnne’s, Caroline, Talbot,
Dorcheste, @ Wicomico, Somerset, and
Worceger Counties), and the Eastern Shore
of Virginia (Accomack and Northampon
Counties).lts length north to south isabout
200 miles (320 km), itgreateswidth is about
70 miles (110 km), itmarrowestvidth is albout
10 miles (16 km), and théotal land area is
about5,800 mi? (15,000 km?). The climate of
the Peninsulais moderated bythe Delaware
Bay, ChesapeakdBay, ard the Atlantic Ocean
and is characterizedoy cool winters and warm
humid sumners The landscapeof the Del-
marva ismostlyrural, on flat to gentlesloping
sardy plains with slow-flowing rivers and
streams that ardorderedby extersive swamp
forests and tidalmarshes.In the coastalareas,
barrier islands, salt marstes, tidal flats and
inland bays arewell developed.The Delmar-
va's Coasal Plain soils of sands, silts, clays
and grawel supportforests primarily composed
of mixed evergreenPinus taeda L.(loblolly
pine), llex opacaAiton (Americanhadly), and
deciduous tree species; Quercussp. (oaks),
Caryaspp. (hickories), Fagus grandifolia Ehrh.
(American beech), Nyssa sylvatica Marsh.
(black gum), Liguidambar styracifluaL. (sweet
gum), Acer rubrum L. (red maple),ard
Liriodendron tulipifera L. (tulip poplar). The
Delmarva Peninsuldies within the Chesa-
peake BayLowlands Ecoregioras defined by

provincesof New Castle Co.), the entirety ofThe Nature Corsewvancy (2002), and within

the Eagern Shore of Maryland and both the
Piedmant and Western Shore regionsf Cecil
Co., Maryland, and the Eagern Shore of
Virginia (Tatnall 1946). This definition, like so
many other geopolitical boundaries,is prob-
lematic from a natural
becauseit includes verydifferent physiograph- ic
provinces. Forthe purposes of this studythe
Delmarva Peninsulavill be referredto as an
area located entirely within the Atlantic
Coastal Plain physiographic province, thus
creatinga more “natural’” unit of study.

history perspectivePlain,

the Outer Coastha Plain Mixed ForestProv-
ince asmappal by Bailey (199%).

Methodsand Materials. The study area (the
Delmarva Peninsulaof the Atlantic Coastal
United States) was regularly sampled
from 2004-2009(usudly from April to Octo-
ber) resulting in surveys that captured all
habitat types known from the Delmarva
Penirsula. Surveys were conducted in all
habitat types (natural and anthropogenic)to
capturethe full diversity of Liverworts ard
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Table 1. Summation of the Lverwort and
Hornwortflora of the DelmarvaPeninsua.
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Table 2. Families representedn the Delmarva
Peninsulawith the greateshnumberof taxa.

Totals Family Genea Taxa

Taxa 65 Cephaloziaceae 3 7
Srecies 56 Lejeuneaceae 3 7
Subspeciesind Varieties 9 Ricciaceae 2 6

Native Taxa 64 Lophocoleaceae 2 4
Non-nativeTaxa 1 Frullaniaceae 1 5
Families 28 Calypogeiaceae 1 4
Gerera 39

Leafy Liverworts 45

Lr;?::\?\;grgvermrts 1? (4 taxa). Thelargestgenera include: Frullania
Rare Taxa 22 and Riccia both with 5 taxa, and Calypogeia
SouthernTaxa 8 and Cephalozia bothwith 4. The majority of
NorthernTaxa 1

Hornworts. The seasonality of sone taxa
required multiplesurveys overthe course of
the study. Voucher specimens were made for
all new county and Delmarvarecords. Collec-

the taxa areledy liverworts with 45, followed
by thalloid liverworts with 18, and hornworts
with two (Table 1). There are 22 taxeonsd-
ered to be rare on thBelmarva,or 35% of the
flora (Table 3), and of thattotal, 5 are
historical (not documentedfor 20 or more
years, Table 3). TheDelmarva county sup-

tions madeby thefirst and second authors arePorting the highest number oftaxa isWorces-

depo#tedatthe Claude E. Phillipgdierbarium
(DOV), Delaware State University, Dover,
Delaware and thethird autlor deposited
specimens at the Charl& Wingo Jr. Herbar-
ium, Salisbury University, Salisbury, Maryland.
A variety of manualsvere consultedor this
project because no singleatment contained
all the speciesencountered.The following
manualswere referred to: Ammors (1940),
Schuste (1969, 1974, 19801992, Breil (1970
1996), Crum (1991), Hicks(1993, Lincoln
(2008). Questionalde identifications, or diffi-
cult to detemine collectionswere sentto Dr.
Raymond Stotler (Southerrllinois Universi-
ty) for confirmation. A literature review was
conducted in order to compile alist of
materials that may haveincluded Delmarva

ter, with 46 (Table4). The Delmarva county
supportingthe lowest numberof taxa is Cecil,
with 13 (Table 4). Four species weredocu-
mented from all 14 Delmarva counties:
Lophocolea herophyla, Odontoschismapros-
tratum, Palavicinia lyelli, and Scapania ne-
morea. Eight taxa occurringon the Delmarva
are more southernin their geographicdistn-

Table 3. Taxa consideredto be rare (known
from 10 or fewer popuations) on the Delmarva
PeninsulaThose marked with an * are consideredo
be historical (not documentefbr 20 or moreyears.

Taxan

Blepharostoma trichophyllum*
Cephaloziamaaostadya Chiloscyphus
polyanthusvar. rivularis Cololejeurea

liverworts and hornworts. Specimen searchescardiocarpa*Corocephalum conicum

were done atvarious herbaria(PH, DOV, US,
NY, DUKE) to confirm the identification of
litergure reports and to obtain additional
county and Delmarvareords.

Results. Collectively, the live.worts and
hornwortsof the DelmarvaPenirsula consists
of 65 taxa (speciessubsgcies ard varieties),
which
native taxon, ands representedy 28 families

and 39genera (Table 1). The families with the

larges numberof taxa are (Table 2)epha-
loziaceae (7 taxa), Lejeuneaceae (7taxa),
Ricciaceae (6 taxa),Frullaniaceae (5 taxa),
Calypogeiacead4 taxa) ard Lophacoleacea

includes 64naive taxa and one non-

Gymnocolea inflata
Jungermamia gracillima*
Lejeunea maxaii
Leucdejeuneacorchifolia
Leucdejeuneaurciloba
Lophocoleabidertata
Lophocolea mior
Lophoziabicrenaa
Lophoziacgitata
Porellaplatyphylla
Pilidium pucherimunt
Radula comgdanaa
Radula obconica
Reboulia hemisphaerica
Riccia menbranaed
Ricciocarposaans
Trichocokatomertella
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Table 4. Totalnumberof taxa documentedby Table 6. Taxadocumentedandreported as new
county on the Delmarva Peninsula (highestto the Liverwort and Hornwort flora of the
to lowest). DelmarvaPernnsula.

County Taxa Taxon
Worcester 46 Calypogeiafissa subsp.neqgeea
Sissex 45 Calypogeiaperuviana (McAvoy,Biechele and
Wicomico 32 Knapp 2006)
Accomadk 27 Cephaloziellabyssaceavar. byssacea
Queen Anre’s 26 Cephaloziellarubela var. rubella
New Ceste 27 Conocephdum coricum
Caoline 26 Frullaniaeboracensis subspirginica
Northampton 25 Frullania ericoides
Dorcheger 24 Gymnadea inflata
Kent (DE) 23 Kurzia sylvaica
Somesd 22 Lejeuneamaxonii
Talbot 20 Leucolepureaconchifolia
Kent (MD) 17 Lophocoleabidentata
Cecil 13 Lophozia bicrenaa

Lophozia cepitata
. L Lunulariacruciaa
butionand are at or near theorthem limits of Metzgeriafurcaa

their range on thePeninsula (Table 5). Only Notothylas orbicularis
one species has more northern distribution Raduacomplarata
and is at ornear the southernlimits of its R&iua obconca

. Riccia bifurca
range on the Delmarva (Lophocolea mor). Riccia hirta
Tweny-two taxa documented during this Ricciocarposnatars
study are reported here fothe first time
(Table 6).

Calypogeia trichomanig¢L.) Corda (Calypo-

Excluded Species. Thefollowing species geiageae).CaIypogeiatrich(maris is a northern
have been excluded fromhe liverwort and SPecies (Canada antew England),and was
hornwort floraof the DelmarvaPeninsula. cited for Worceser Co., Maryland by Worth-

Blasia pusila L. (Blasiaceae)This species '€y (Uebel 2000) and for Wicomico Co.,
was cited for Wicomico Co., Maryland by Maryland by Davis (1976). TheWorthley
Davis (Davis 1976),but no specimensfor this collection (1967, MO) has beemmoatated as

species fromWicomico Co. could be found at Calypogeia muelleriana(pers. comm., Carl
MO (pers. comm, Carl Darigo, Missouri Darigo, Missouri BotanicaGarden, 3 April

Botarica Gamen, 3 April 2008). Though 2.008).. Conperningthe Wicqmi(':o Co. collec-
Blasi pusilla is not improbablefor the tion, if Daw; made a speciment would have
Delmarva, the literature (Breil 1996 Hicks been deposited at MO  (pers. ‘?Om”_‘-’ Dr.
1992, Lincoln 2008, Manville 2001, Plitt 1908, Ronald A. Pusdl, Penn StateUniversity, 9
Schuster 1992) suggestthat it may be more July 2004). Thecolle_ctlon at MO has_ been
northernin its range andmore frequentin the searchedind no specimensof this species from

Piedmontand Mountain provincesthen on the Yicomico Co., Maryland could be found
Coastal Plain. (pers. comm., Carl Darigo, Missouri Botanical

Garden, 3 April 2008. The Davis citation is

Table 5. Taxadocumented fromthe Delmarva lkely C. mudleriara
Peninsulawith a more southern distribution thatare Cephalozia bicuspidata (L.) Dumort. (Ce-
at or neartheir northernimits of natural disributon. phaloziaceae)According to Schusta’s Vol. Il
(1974), this species iesenfally northernin its

Taxon

distribution, becoming rare farther south.This
Céypogeia peruviana species was citedor Wicomico Co., Maryland
Cdolejeureacadiocarpa o by Davis (Davis 1976), but no specimensfor
Cololejeuneaninutissima subsp. minutissma thi . f Wi . C d b
Lejeunea maxonii is speies from icomico Co. could be
Leucolejeineaconctifolia found at MO (pers. comm., Carl Dargo,
Leucolejaineaunciloba Missouri Botanical Garder8 April 2008.
Spheerccaipos texanus Lophozia laxa (Lindb.) Grolle [syn5 L.
Telaraneanematades

marchica(Nees) Steph.,(Sapamacea)]. This
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species was cited for Delawarpinknown if based on Schuster (1969, 197¥98Q ard
Piedmontor Coastal Plain(i.e, Delmarva)] by 1992) and Hicks(1992.

Evansand Nichols (1908). Shusterin Vol. I ) ) )
(1969) makes noteof this citation and points DELMARVA  HasitaT. Brief habitat descrip-
out that this species was “Reported fromfions refer to thehabitat preferencesof a taxon
Delaware andWest Virginia (Evans &ichols ~©On the Delmarva Peninsulaand are based on
1908). It is highly unlikely that eitherof these the colledtion record, the literature, and the
reports representsis northem species, which field experience of theuhors.

is almost striclly corfined to areas which ADDITIONAL INFORMATION.  Comments are

underwent Plistocere glaciation.” No speci- varied and are meart to provide useful

men can befound which supports the claim of. .
Evansard Nichols (19GB). information relatedo a taxon.

If a taxon is listed for a statard county,
then it has beewoucheredwith a modern day
(within the last 20 yeas) collection by the
authors, unless otherwise noted [e.g.,, A.
Commons (collector's name), ##¢ (colledion
number), 1892 (year of collection), PH (her-
barium where deposited)]. A county record
has beenvoucheredby at leastone collection,
but in most casesseveral collectionsexist, both
modernday arnd historical. Since the majority
of county voucher specimenswvere collected by
the authors, collectiordata (year,numberard
herbarium) are not listed in order to save
space. Collections made by the first two
authorsare depositedat the Claude E. Phillips

Sratus. The status of a taxon refet® its Herbarium (DOV), Delaware State Universi-
relative rarity on theDelmarva Penirsula and ty, Dover, Delaware. Collectionsnade by the
is based on thedlection record,the literature, third author are depositedat the Charles O.
and the field experience of the authors. Wingo Jr. Herbarium, Sdisbury University,
However, the level of rarity is applied with aSalisbury, Maryland. Specimens pertainingto a
certain level of uncertainty. Continuedield specific county of occurrence  that  were
studies in the future wilundowtedy provide cqjlectedby the third authorare distinguished

new data that will addto our overall a5 (SUHC), following the county name. If a
knowledgeof the distribution and abundance {axon has been reported from a county based

of liverworts and hornworts on the Delmarva. g the literatureand no voucher specimehas
The following terms are used to describethe

Checklist Format andArrangement.For the
most part, nomenclaturéollows Stotler &
Crandall-Stotler (1977). The checklist begins
with Phylum Marchantiophyta, the liverworts
ard concludeswith Phylum Anthocerotophyta,
the hornworts. Withineach Phyllum, arrange-
ment is by Class andthen alphabetically by
Family, Genus, and Species. The scientific
name for each species includes author(s),
followed by synonyms where appropriate.
Author abbreviations follow Brummitt and
Powell (1992). In addition,for each taxon listed
the following attributesare also provided

been seen by thauthors,then the literature

status of a taxon on the Delmarva: Rare jiationis given (e.g.,Davis 1976) followed by
(known from only 10 or fewer populations,or o (no specimen sea). For exampleMd.:
habitat is limited), Historical (hasnot been Wic'om'co (Davis 1976,ns9.

reported for 20 or more years)Uncomnon
(evenly distributed, but not phiful), Com-

; An Annotated Checklisof the Liverwoits ard
mon (plentiful throughout).

Hornwortsof the Delmarva Peninsda
DistriBuTion.  Listed first by state [Del.

(Delaware), Md. (Maryland)ard Va. (Vir-

ginia)], then by thecounties within each state MarchantiopsidgComgex Thalloid

going from north to south (e.g., Delmarva Liverworts)

Status ard Distribution: Del.. New Castle;

Kent; Sussex. Md.: Cecil; Kent; QueeAnne’s;

Caroline; Talbot; Dorcheste; Wicomico; Reboulia hemisphaericl.) Radli

Somerset; WorcesteNa.. Accomack; North- Delmarva Status and Distribution: Rare.

ampton). For someentries, it is useful to Md.. Kent.

provide the ovemll North American distribu- Delmarva Habitat: Calcareousnad and

tion ard in those caseglistributionaldata are  shell-bearingsoils.

Phylum MarchantiophytgLiverworts) Class

Aytoniaceae
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Coroceplalaceae

Conocephaluntonicum (L.) Dumort.

Delmarva Status and Distiibution: Rare.
Md.: Queen Anne’s.

Delmarva Habitat: Formsdense paches on
organic substrateand gravel in groundwater
seepage slopgvetlands

Lunulariaceae

Lunularia cruciata (L.)Dumort.

Delmarva  Status andDistribution: Non-
native, a native ofEurope.Currenty vouch-
ered only from Accomack Co., Va. (SUHC),
but widespreadthroughout North America
and is probably found in most greenhouse®n
the Delmarva.

Delmarva Habitat: Not natualized, but
forms patcheson soil in pots ard trays in
nurseries andgreerhouses.

Marchaniaceae

Marchantia polymorpha.

Delmarva Status andistribution. Uncom-
mon. Del.. New Castle. Md.: Dorchester,
Wicomico (SUHC).

Delmarva Habitat: Forms patches on bare
mineral soil, onstreambanks ard rivers, both
tidal and non-tidal,and on disturbedground.

Ricciaceae

Riccia bifurca Hoffm.

Delmarva Status andDistribution: Uncom-
mon. Del.. New Castle.Md.: Queen Anne’s;
Caroline;Worceste.

Delmarva Habitat: Developsrosettes on
bare mineral soils iTMmoist to poorly drained
corners ofagriculturalfields, and also appears
in Coastal Plain seasonal ponds after draw-
down.

Additional Information: This species, as well
as R. hirta, and R. huebendana subsp.
sullivantii are charecteristically found in sum-
mer on soils thathave been flooded
spring. Plants are seasonal andppearto grow
amually from water-borne or soil-borne
spores.

Riccia fluitans L.

Delmarva Status an®istribution: Common.
Del.: New Castle; Kent; Sussex. Md.: Cecil;
Kent; Queen Anne’s; Dorchester; Wicomico
(SUHC); Worceste. Va.: Northampgon.

Delmarva Habitat: Aquatic, floaing and
stranded in Coastal Plain seasad ponds,

MCAVOY ET AL.: LIVERWORTS AND HORNWORTS
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wetland depressions, sandpitad fresh water
impourdments.

Additional Information: The aquaic Riccia
fluitans is nearly alwayssteile, but plants
strandedon mud may produce fertile capsules.
These fertile populationsare possibly adistinct
species, Riccia canaliculata Hoffm.(Ammons
1940, Breil 1970,Crum 1997).

Riccia hirta (Aust.) Undemw.
Delmarva Status an®istibution: Uncom-
mon. Del.: New CastleSussex. Md.: Somerset.
Delmarva Habitat Develops rosettes on
bare mineral soils in moist poorly draned
corners ofagricultural fields.

Riccia huebeneriana Lindensubg. sullivantii

(Austin) R.M. Schust. Riccia sullivantii Austin

Delmarva Statusard Distribution: Common.
Del.: New Cadle; Kent, Sussex. Md.:Kent;
Dorchester;Somerse Worceger.

Delmarva Habitat: Developsrosettes on

bare mineral soils in poorlydrained corners of

agricultural fields, and also appears in
Coastal Plain seasonalpond after draw-
down.

Riccia membranacea Gottsclet. Lindb.

Delmarva Status anDistribution: Speciesis
historicalon the Delmarva, knowronly from
the two collections cited. Del.. Sussex (A.
Commons, s.n., 1892PH). Va.. Northampton
(E. Wherry, s.n., 1925,PH).

Delmarva Habitat: Bare,
mineral sals.
Ricciocarposnatans (L.) Corda

Delmarva Status andistibution. Rare.
Del.: New Cadle.

poorly drained

Delmarva Habitat: Coastal Rin seasonal
ponds.
Additional Information: This speies takes

on two forms: aquatic and terrestrial. The
aquatic form is aheart or fan-shapedthallus
with long, purplishblack scales on the under-
side The thallusfloats on the surface ofhe
water in spring when floodingoccurs, in

in thehabitats such as seasonally fhoded wetland

depressions (knowras Coastal Plain seasonal
ponds). The aquatidorm producessex organs,
and spores maure by mid-summer. As the
season progreses and water levels fall and
sites becomedry, thalli will become stranded
on exposed bottoms&nd take on demedrial

form of a 1-sidedrosettewith narrow, forked

segments.The terrestrialform will overwinter
and when wetland sitebeacme flooded once
again in winter/early spring the tips ofthe
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thalli become detached, floab the surface,
then grow into theloating aquaic form.

Spheerccapaceae

Sphaerocarpotexanus Austin
Delmarva Status andistribution: Uncom-
mon. The species occurffom Texas,

Florida and north to the Delmarva Peninsula,

its northern limit. Md.: Wicomico, (Davis
1976, nss)WorcesterVa.: Accomad.

Delmarva Habitat: Bare, moist mineal soils
of agriculturalfields, usually onthe perimeterin
unplanted strips adjacent to woodlands and
thickets. Spores germinate and gametophytes
develop in earlyspring

Class Jungermanniopsid@imple Thadloid ard
Leafy Liverworts)
Aneuraceae

Aneura pinguis (L.)Dumort.
Delmarva Status andistribution: Uncom-

mon. Del.: New Castle;Sussex. Md.: Queen
Anne’s; Talbot; Dorchester; Wicomico;
Worceger.

Delmarva Habitat: Forming paches on
organic substratesn wet places.
Riccardialatifrons (Lindb.) Lindb.

Delmarva Statusand Distribution: Common.
Del.: Sussex. Md.:Que=n Anne'’s; Caroline;
Dorchester; Wicomiz, Somerset;
(SUHC). Va.: Accomack;Northampgon.

Delmarva Habitat: Forms crowded, tiered
patches that are irregularly branched on
decorticatedbranches ard logs in shady, cool
swamps.

Riccardia multifida(L.) Gray

Delmarva Status andistribution: Uncom-
mon. Del.: New CastleKent (B. Allen, 7756
1989, NY); Sussex. Md.Caline; Dorchester;
Worcester.Va.: Northampton.

Delmarva Habitat: Formingcrowded patch-es
that are regularly branched  (ultimate
segments are parallel sided)n organic sub-
strates inswamps.

Cdypogeiacea

Calypogeiafissa (L.) Raddi subsp neqgaea
R.M. Schud.

Delmarva Statusand Distribution: Common.
Del.: New Castle; SussexMd.: Cecil; Kent;
Queen Anne’s; Camwline; Talbot; Dorchester;
Wicomico; Somerset; Worcester Va.: Accom-
ack; Northampon.
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Delmarva Habitat:.Usually on moist mineral

soil on banks, wooded slopes and along
streams, infrequentlpn humus.
Calypogeia muelleriangSchiffn.) Mull. Frib.

subsp.musdleriana

DelmarvaStatus andDistribution: Common.
New Castle; SussexMd.: Cecil; Kent;
Queen Anne’s; Talbot Dorchester; Worcester.
Va.: Accomack; Northampton.

Delmarva HabitatUsually on peatyhumus
in swamps, infrequentlpn mineral soil.
Calypogeia peruvianblees etMont.

Delmarva Status and Distribution: Uncom-
mon. The species extendeorth onthe Coastal
Plain (from South ard Central America,
Mexico, and the Guf Coastal Plain) to the
Delmarva Peninsula (McAvoy, Biechele and
Knapp 2009, where it reaches itorthern
limit. Del.: Sussex. Md.: Dorchester; Wico-
mico; Somerset; WorcesterVa.: Accomack
Northanpton.

Delmarva Habitat: Formingcreepng patch-
es on humus inswamps, often in Atlantic
white cedarswamps.

Calypogeia slivartii Austin
Delmarva Status and Distribution: Uncom-

mon. Md.: Queen Anne’s, Dorchester
(SUHC); Worceste.
Delmarva Habitat:On mineral soilof banks

and woodedslopes.
Cephaloziaxeae

CephaloziacatenulatgHuebener) Lindb.
Delmarva Status andDistribution: Uncom-

mon. Del.: Kent; Sussex. Md.: Wicomco
(SUHC); WorcesterVa.: Accomack North-
ampton.

Delmarva HabitatAll of Delmarvas species
of Cephalozia form densgaches on humus,
decorticated logs andther organic substrates
swamps, and they are often mixed with
other bryophytes.

Cephalozia connivengDicks) Linb.

DelmarvaStatus andDistribution. Common.
Del.: New Castle; Kent (B. Allen, 7756, 1989,
NY); Sussex.Md.: Talbot; Wicomico (SUHC);
Worceger. Va.. Accomack.

Cephalozia lunulifolia(Dumort.) Dumott.

DelmarvaStatus andistribution: Conmon.
Del.: Sussex. Md.: Kent;Quesn ANne’s;
Caroline; Talbot; Dorcheste; Wicomicg
Somerset; WorcesteVa.. Accomack; North-
ampton.

Cephaloziamacrestachya Kaal.
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Delmarva Status and Distribution: Rare.
Md.: Worcester (§/HC).
Nowellia curvifolia (Dicks.) Mitt.

Delmarva Status an®istributon: Common.
Del.. New Castle; Kent; Sussex. Md.: Cecil;
Queen Anne’s, Caroline; Talbot; Wicomico;
Somerse WorcesterVa.: Accomack.

Delmarva Habitat: On decorticatedlogs in
swampsoften forming wide matr carpets.
Odontoschisma denudatuilart.) Dumort.

Delmarva Status an®istribution: Common.
Del.: Kent; Sussex. Md.: Caroline; Talbot;
Wicomico; Worceste&. Va.: Accomad.

Delmarva Habitat: Forming creepinpatch-
es on humus and othesrganic substrates.
Odontoschisma prostratum (SW revis.

Delmarva Statusand Distribution: Common
in all counties of theDelmarva.

Delmarva Habitat: Forming creepinpatch- es
on mineral soil, humus decorticatedlogs and
other organic substates

Cephaloziellaccae

Cephaloziella byssacea (Roth.)Warng. var.
byssaea
Delmarva Status andistribution: Uncom-
mon. Del.: Sussex. Md.: Queen Anne’s;
Caroline; Talbot; Dorchester\Wicomico.
Delmarva Habitat: Forming paches on
bare, sandy soil on slopes abdnks.
Cephaloziellarubella (Nees)Warnst. var. ru-
bdla
Delmarva Status an®istribution: Uncom-
mon. Del.: Kent; Sussex. Md.: Queen Annes;
Talbot; Somerge Worceger. Va.: Accomack.
Delmarva Habitat: On moist,
ard decorticatedlogs, or asstrandsamang
other bryphytes

Fossanbroniaceae

Fossombroniaristula Austin

Delmarva Status andistribution: Uncom-
mon. Del.: New Castle;Sussex. Md.: Kent;
Queen Anne’s; Camwline; Wicomico; Somerset;
Worceste.

Delmarva Habitat: Forming sessnd patch- es
on moist, often disturbed mmeral soil; ditch
banks, tire ruts,puddes Coasta Plain sea-
sonal ponds, andmoist swales within the inner
dunes alongthe coast.

Additional Information: Species resemble a
leafy liverwort, but dorsal sex organsplace it
in the simple thalloid lineage. Pale-green,
ruffle-lobed thalli ard red-violet rhizoids are
distinctive for the species.
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Frullanaceae

Frullania asagrayandont. Frullaniatamarisci
(L.) Dumort.subsp.asagayara(Mont.)S. Hatt.
Delmarva Statusard Distribution: Common.

Del.: Sussex. Md.: Cecil; Caroline; Talbot;
Wicomico; Somerset; WorcesteYa.: Accom-
ack; Northampton.

Delmarva Habitat: Epiphytic, forming
creepingpatches on the bark dfees inwoods
and swamps.

Frullaniaeboracensis Lehmsub®. eboracensis

Delmarva Statusard Distribution: Common.

Del.: New Cagle; Kent; Sussex. Md.: Cecil;
Kent; Camwline; Queen Anne’s; Dorcheste;
Worceste.

Delmarva Habitat: Epiphytic, forming
creepingpatches on the bark dfees inwoods
and swamps.

Frullania eboracensis Lehm.subg. virginica
(Gottsche) Schug.

Delmarva Status an®istribution: Common.
Del.: Sussex. Md.: Talbot; Dorchester;Wico-
mico (SUHC). Va.:Northampton.

Delmarva Habitat: Epiphytic, forming
creepingpatches on the bark dfees inwoods
and swamps.

Frullania ericoides (Nees) Nees Frullania
squarrosdReinw; Blume & Nees) Dumort.

Delmarva Status an®istribution: Common.
Del.: Sussex. Md.: Caroline; Wicomico
(SUHC); WorcesterVa.: Northamgon.

Delmarva Habitat: Epiphytic, forming
creepingpatches on the bark dfees inwoods
and swamps.

peaty sandFrullaniainflata Gottsche

Delmarva Status an®istribution: Common.
Del.:. New Castle; Kent. Md: Cecil; Kent;
Queen Anne’s; Cawlineg; Talbot; Wicomico
(Davis 1976,nss);SomersetVa.: Accomad.

Delmarva Habitat: Epiphytic, forming
creepingpatches on the bark dfees inwoods
and swamps.

Janesonidaceae

Jamesoniellautumnalis (DC.)Steph. Delmarva
Status andDistribution: Uncom-

mon. Del.: New Castle; KentSusse. Md.:

Somerse{SUHC); Worcester(SUHC).
Delmarva Habitat: Decorticated

swampgs.

leg in

Jungermamiacee

Jungermannia gracilima SmSolenostoma
gracilimum (Sm.) Schug.
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Delmarva Status an®istribution: Species is
historical on the Delmarva, knownonly from
the two collectionscited. Del.: New Castle (A.
Commons,s.n., 1894, NY;A. Commons, s.n.,
1895, PH).

Delmarva Habitat: Forming paches on
moist to dry mineral soil on bankard slopes.

Lejeuneaxeae

Cololejeuneaiddlecomiae (Austin)A. Evars

Delmarva Statusand Distribution: Common.
Del.: New Castle; Kent; Sussex. Md.: Cecill;
Caroline; Talbot; Wicomico; Somerset;
WorcesterVa.: Accomack; Northampton.

Delmarva Habitat: Epiphytic on thebark of
trees in woods andswamps,usualy forming
minute patches in barkfurrows ard intermin-
gled with otherspeies.
Cololejeunea cardiocarpaMont.)
Schud.

Delmarva Status an®istribution: Species is
historicalon the Delmarva, knowronly from a
single collection from Accomack Co.,
Virginia.

R. M.

gue Island Virginia
occurs in the tropics andFlorida, northon the
Coastal Plain to the Delmarva Pginsula, its
northernlimit.

Delmarva Habitat: Epiphytic on thebark of
trees.

Cololejeunea minutissimésm.) Saiffn. subsp
minutissima

Delmarva Status andistribution: Uncom-
mon. Species is foundfrom Alabama and
Florida, northto the Delmarva Peninsulaits
northern limit. Del.: Sussex. Md.:Worcester.
Va.: Accomack;Northampton.

Delmarva Habitat: Epiphytic on thebark of
trees in woods andswamps,usualy forming
minute patches in barkfurrows arnd intermin-
gled with otherspeies.

Lejeunea maxonii (Evans) X.-LHe Rectole-
jeunea maxonii AEvans

Delmarva Status andDistribution: Rare.
Species is tropical, being found in Puerto
Rico, Jamaicaand Florida then northalong

the Atlantic coastto the Delmarva Peninsula, On

its northernlimit. Del.: Sussex. Md.: Worces-
ter. Va.: Northampon.

Delmarva Habitat: Epiphytic on thebark of
trees in swamps, often mixed with other
bryophytes
Leucolejeunea clypeat@chwein.) A. Evans
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DelmarvaStatus andDistribution. Common.
Del.. Kent; Sussex. Md.: Kent; Caroline;
Dorchester; Wicomico; Somerset; Worcester.
Va.: Accomack; Northampton.

Delmarva Habitat:Epiphytic, forming large,
flat solid patches on tregrunks inwoods and
swamps,often found on American holly (llex
opacy.

Leucolejeuneaonchifolia (A. Evans)A. Evans

Delmarva Status and Distribution: Rare.

Species occurs from Texaga¢ to Florida,

then north to the Delmarva Peninsula,its
northernlimit. Md.: Dorcheser.

Delmarva Habitat: Epiphytion the bark of
trees inwoods.

Leucolejeuneainciloba (Lindenb.) AEvars

Delmarva Status and Distribution: Rare.
Species isfound in Texas ard Mexico, east
to Florida, then north to the Delmarva
Peninsula,its northern limit. Del.: Sussex (A.
Commons, s.n, 1893, NY). Md.: Wicomico.
Va.. Accomack(E. Mears,s.n. 1891,NY).

Delmarva Habitat: Epiphytion the bark of
trees inswamp.

Lepidozaceae

Bazzaniatrilobata (L.) Gray

DelmarvaStatus andDistribution. Common.
Del.: New Castle;Kent; Sussex. Md.: Caroline;
Talbot; Dorchester; Wicomico; Worcester.
Va.: Accomadk.

Delmarva Habitat: Forming paches on
humus in deep swamps ankss frequently
on mineralsoil of steepwooded slopes
Kurzia sylvatica (Evansisrolle

Delmarva Status and Distribution: Uncom-
mon. Del.: Kent; SussexMd.: Kent; Caroline;
Talbot; Dorcheste; Worcester.Va.: Accom-
ack Northampon.

Delmarva Habitat: Typicallyon moist min-
eral soil of steepwooded slopes and less
frequently on humus ard other organic
substratesn swamys.

Telaraneanematodes (Gottsche eXustin) M.
Howe

Delmarva Status and Distibution: Com-
mon. This species is neaits northern limit
the Delmarva; it is found from Central
America and the Caribbean, northalong the
Coastal Plain to Long Island, New York.
Del.: Swsx. Md.: Kent; Queen Annre’s;
Dorchester (Biechele); Wicomico; Somerset;
Worcester (Biechele). Va.. Accomack; North-
ampton.
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Delmarva Habitat: Intermingledwith other
bryophytes on humus and other organic
substratesn swamps; easily overlooked.

Lophocokaecae

Chiloscyphus polyanthus (L.Corda var rivu-
laris (Schrad.) Nees Curivularis (Schrad.)
Loesle

Delmarva Status and Distribution: Rare.
Del.. New Castle. Md.: Quesn Anne’s;
Worceste.

Delmarva Habitat: Developingpathes on
gravel, humus andsoft soil in cool, hillside
seepagewetlands,and submesed in shallow
streamsthat originatefrom hillside seeps.
Lophocoleabidentata (L.) Dumort. Chiloscy-
phuschlorophyllus (Hook. f. & Taylor) Mitt.

Delmarva Status and Distiibution: Rare.
Md.: Quesn Anne’s.

Delmarva Habitat: On gravel, humus and
other organic substrates in cool, hillside
seepagewetlard.

Lophocolea heterophylla(Schrad) Dumort.
Chiloscyphus profundus (Neep J.J. Engel &
R. M. Schust.

Delmarva Statusand Distribution: Common
in all counties of theDelmarva.

Delmarva Habitat: On bark on thebase of
trees, mineral soil, humus,and other organic
substratesn woods andswamps.

Lophocolea minor Nees Chiloscyphus minor

(Nees) J.J. Eng. & .M. Schust.

Delmarva Status andistribution: Rare. Del.:
Sussex. Md.: Queen Anne'SCamwline; Worces-
ter (S. King, 196, 2000DOV).

Delmarva Habitat: Forming creeping patches
on bark at the base dfees ard rarely on
mineral sal.

Metzgeriacae

Metzgeria furcatgL.) Dumort.

Delmarva Status andistribution: Uncom-
mon. Del.: Kent; Susse. Md.: Caroline;
Wicomico; Worceste.

Delmarva Habitat: Epiphyticon the baik of
trees in swamps, or alongtreans; often on
smooth barkedree species,sich as Carpinus
caoliniam.

Additional Information: A form of this
species with thalli that areopioausly gemmi-
parous (treatedby some authors as variety
ulvula Nees), has been fourmh the Delmarva.

Palaviciniacea

Pallavicinialyellii (Hook.) Carruth.
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Delmarva Status an@istibution. Common
in all counties of theDelmarva.

Delmarva Habitat: Formsmats on organic
substratesn shady swamps.

Pdliacaae

Pellia epiphylla (L.)Corda

Delmarva Status an®istribution: Common.
Del.: New Castle; SussexMd.: Kent; Queen
Anne’s; Dorcheste; Somersg Worcester.Va.:
Accomad.

Delmarva Habitat: Forms patches on or-
ganic substratesn swamps,forestedseeps and
along streams

Poellacea

Porella pinnatd..

Delmarva Status andistiibution: Uncom-
mon. Del.: Kent; Sussx. Md.: Caroline;
Queen Anne’s; Talbot Worcester (SUHC).
Va.: Northanpton.

Delmarva Habitat: Forming dese, hanging
patches onroots, bases oftrees, and other
organic substratealong the edges offreshwa-
ter tidal and non-tida streams and rivers;
plantsare submersed at high tides and during
flooding eventsor periods of high water.
Porella playphylla (L.) Pfeiff.

Delmarva Status andistiibution. Rare.
Md.: Cecil; Somerse{(Biechele); Worceger.

Delmarva Habitat: Epiphytic on thebark of
deciduoudrees in moist woodsrd swanmps.

P=udolepicteacea

Blepharostomadrichophyllum (L.) Dumort.
Delmarva Status anBistribution: Speciesis
historicalon the Delmarva, knowronly from
the singlecollectioncited. Md.: Worceste (E.
Worthley, 85208, 1967, MO).
Delmarva Habitat: Decorticated Igg in
swampsusually mixed withotherbryophytes.

Ptlidiacea

Ptilidium pulcherrimum(Weber) Hampe

Delmarva Status an®istribution: Species is
historical on the Delmarva, knownonly from
the single collection cited. This species could
be considereddisjunct on the Delmarva; it
occurs on theAtlantic Coastal Plain from
Massachusettssauth to Long Island, New
York and thenis scatteredwidely throughthe
Piedmontard Appalachian Mountains south
North Carolina.Del.: Sussex (A. Commons,n,
1893, PH).
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Delmarva Habitat: Bark of trees. Historical
collectionis on the barkof loblolly pine (Pinus
taedd).

Radulaceae

Radula complanatgL.) Dumott.

Delmarva Status andDistribution: Rare.
Del.: Kent; Sussex. Md.Caroline; Wicomico;
Worcester(SUHC).

Delmarva Habitat: Epiphytic on thebark of
trees inswamps.

Radula obconiceSul.

Delmarva Status andDistribution: Rare.
Del.: Sussex. Md.: Caroline; Wicomico
(SUHC); Worcester(SUHC).

Delmarva Habitat: Epiphytic on thebark of
trees inswamps.

Scaparaceae

Gymnocolea inflata(Huds.) Dumott.
Delmarva Status andistribution: Rare.

Del.: Sussex.
Delmarva Habitat: Formingcreepingpatch- es
on moist, peaty sand imvetland depressions

dominated by cranbery (Vaccinium macro-

carpon) within the inner dunes along the coast.

Lophozia bicrenata (Schmid. ex Hoffm.) Du-
mort. Jungermannia bicrenatachmidé

Delmarva Status andDistribution:
Del.: New Castle (A.Conmmornrs, s.n.,
NY). Md.: QueenAnne’s; Worceste.

Delmarva Habitat: Formingsmall creeping
patches on bare, drgardy sois; plants are
closely appressedo sal.
Lophozia capitata (Hook.) Macoun Junger-
mannia capitataHook.

Delmarva Status andDistribution: Rare.
Md.: WorcestefSUHC).

Delmarva Habitat: Formingsmall creeping
patches onmoist sandy sdls.
Scapania nemorea (LGrolle

Delmarva Status andistribution. Common
in all counties of theDelmarva.

Delmarva Habitat: On moist, bare mineral
soil in woods and on slopegnd on soil and
organic substratesn segages

Rare.
1895,

Trichocdeaceae

Trichocolea tomentelléEhrh.) Dumort.
Delmarva Status andistribution: Rare.
Del.: New Castle, Kent; Susseid.: Wor-
ceger.
Delmarva Habitat: Forming patches on hu-
mus in swampsand along streams, and is per-
haps Delmarva’smost pulchritudinoudiverwort.
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Phylum Anthocertophyta (Hornworts)
Class Anthocerotgpsda
Anthocaotaccae

Phaeoceros carolinianyMichx.) Prosk. An-
thoceros carolinianusMi chx.; Phaeocerokevis
(L.) Prosk. subsp carolinianus (Michx.)Prosk.
Delmava Statusand Distribution: Uncom-
mon. Md.: Wicomico; Somerse Worceder.
Delmarva Habitat:On bare, moist mineral
soils, usuallydisturbedsals.

Notothyladaceae

Notothylas  orbiculatus (Schwein.) Sull.
DelmarvaStatus andDistribution: Uncom-
mon. Del.: Kent; Sussex.Va.: Northampton.
Delmarva Habitat:On wet mineral sdl, in
puddles, tiretracksin fields, andditch banks.
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