Bryophytes and Lichens

[image: image1.jpg]



Kitchel-Lindquist Dunes Preserve
Including the Harold V. Hartger Dunes Preserve

Located in Grand Haven, Ottawa County, Michigan

Owned and Managed by the City of Ferrysburg, Michigan

April 2009

Prepared by

William Martinus & Edward M. Smith
Bryophytes and Lichens

of

Kitchel-Lindquist Dunes Preserve

Introduction

Beginning in 2004, a study of bryophytes and lichens was conducted at the 112-acre Kitchel-Lindquist Dunes Preserve.  Over four years, collections were made periodically from each of the six distinct plant communities occurring at the preserve: Interdunal Wetland, Open Dunes, Great Lakes Barrens, Transitional Hardwoods, Dry-Mesic Forest, and Pine Plantation.  A discussion of the plant communities with accompanying maps, and detailed fauna and vascular plant species lists are found in the Natural Features Inventory report (Martinus, 2005).  
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                                          The sand-loving moss Syntrichia ruralis
Bryophytes

Bryophytes are non-vascular plants, including mosses and liverworts, that generally do not have an internal system for transporting water from their substrate (the moss genus Polytrichum excepting).  Technical reproductive and structural differences separate these two groups of bryophytes.
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                                   A large leaved moss Rhodobryum ontariense
With Lake Michigan water levels lower than average during the last decade, the Interdunal Wetland habitat contained water only in early spring or directly after a period of heavy precipitation.  One of the mosses occurring locally in dry pans (dehydrated areas of open sandy wetland) is Bryum caespiticium, a circumpolar species also found in Tasmania and New Zealand, exemplifying the fact that certain mosses have a wide global distribution.

The bare sandy area of the Open Dune and Great Lakes Barrens communities is host to a commonly found moss, especially where locally sheltered, named Syntrichia ruralis.  This moss, also a circumpolar species and sometimes referred to as "screw moss," is well adapted to the harsh environment of open sand where ground temperatures can climb to 140º in the summer and be exposed to desiccating winter wind chill of -30º.  A tuft of tightly packed screw moss collects blowing sand grains and therefore slowly mounds upward along with the surrounding sand.  In times of drought, the leaves tightly contract around the stem turning almost black, but with a little moisture become green within a few minutes.  Each leaf possesses a long white hair tip that wicks down the morning dew droplets.   
Under the tree cover of Transitional Hardwoods (mixed woods of oak and pine), bryophyte diversity and ground level biomass increase significantly.  Here, moisture and humidity increase. As a result, different species are found, adapted for assorted microhabitats: scattered open ground among the leaf litter, on bases of tree trunks, and higher up on trees. Patches of Ceratodon purpureus are locally scattered on the semi-open forest floor, and send up numerous spore capsules in early spring, turning the ground reddish-purple.  At the very edge of the Connie Lindquist Trail between markers #8 and #9, Leucobryum glaucum forms small gray-blue mounds (pale green after rain).  This species reproduces almost entirely vegetatively, when tips of its pointed leaves break off by passing humans or animals and are scattered. 

The closed canopy of the Dry-Mesic Forest growing on the steep dune slopes harbors numerous local complex microhabitat moss communities, especially on the western slope, where additional moisture and nutrients are collected from tree trunk run-off and the damp prevailing winds coming off Lake Michigan.  The dunes maintain their steep character, in part because bryophytes and lichens growing directly on the sand stabilize the slopes at nearly 75º in some areas (the natural slope of unbound sand is approximately 34º).  Growing on lower tree trunks is the moss Platygyrium repens, which is a dark oily-green and has small brood bodies (small moss stems). These readily break off, establishing new populations along the tree trunk. Occurring on the ground along these slopes, often in mixed species groups, are the mosses Rhodobryum ontariense, Thuidium recognitum, Brachythecium velutinum, and Entodon seductrix.  Other species occupy rotting logs, decaying wood, and old tree stumps: these include Campylium hispidulum, Platydictyum subtilis, Dicranum montanum, and Hypnum pallescens.  Some of these form rather large clumps; other solitary specimens grow almost hidden among them.

At least seven species of liverworts occur in the communities here.  Frullania brittoniae is rare in southern Michigan, and is usually found on sugar maple trees along Lake Michigan in northern Michigan.  It seems to be more frequent here than the usually more common Frullania eboracensis.   Three other liverworts are found on the western wooded slopes, all of these requiring the higher humidity afforded by the forest canopy and by moisture retained by rotting wood or dense moss cover.  Lophocolea minor is a very small liverwort and was found growing interwoven among the lobes of the ground-dwelling 'Dog Lichen', Peltigera praetextata.  Two liverworts, Riccia fluitans and Pellia epiphylla, periodically require much higher moisture levels; these were found at the dried-down margins of interdunal wetlands.

The following list of 40 bryophytes identified at the preserve is arranged by plant family and contains the scientific names, general habitats and also the collection numbers of Edward M. Smith.  The vouchers are presently in his personal herbarium but will be deposited at the Herbarium of Michigan State University.  Moss nomenclature is based mainly on Crum (2004), and liverwort names are from Crum (1991).
BRYOPHYTES









       
Mosses











Amblystegiaceae
Campylium hispidulum

Base of wooded dune; on decaying tree stump
 
B1018

Leptodictyum riparium

On ground at border of interdunal depression
 
B1059, B1060

Anomodontaceae
Anomodon attenuatus

Base of wooded dune; on base of red oak; on rotting wood
B1018, B044a

Brachytheciaceae

Brachythecium campestre

On ground in jack pine stand


  
B1034

Brachythecium laetum

On ground; wooded dune & in mixed woods
 
B1017, B1049
Brachythecium oedipodium

Base of wooded dune; on base of red oak

B1047

Brachythecium salebrosum

On ground in woods bordering open sand area
  
B1033, B1075

Brachythecium velutinum

On ground; wooded dune


  
B1021
Bryaceae
Bryum caespiticium


On ground; open dry pan


 
B1030

Bryum flaccidum


On ground; base of wooded dune

  
B1018
Bryum lisae var. cuspidatum

On ground; in open interdunal depression

B1074
Rhodobryum ontariense

On ground; wooded dune


  
B1037

Dicranaceae
Dicranum montanum

Wooded dune; on rotting logs; base of decaying juniper
B1026

Dicranum polysetum  

On ground; mixed woods & jack pine opening

B1051

Dicranum scoparium

On ground; wooded dune


  
B1026

Ditrichaceae
Ceratodon purpureus

On ground; base of wooded dune & border of dry pan
B1016, B1031
Entodontaceae
Entodon seductrix


On ground; wooded dune



B1022

Hylocomiaceae

Pleurozium schreberi  

Mixed woods; on forest floor



B1052

Hypnaceae
Hypnum lindbergii
  

On ground; border of interdunal depression

B1060

Hypnum pallescens  

Wooded dune; on decaying log


B1056a

Platydictyum subtilis  

Rotting tree stump bordering interdunal depression
B1076c

Platygyrium repens


Wooded dune; on bases of various trees
; on rotting logs
B1027a, B1032, B1055

Leskeaceae
Leskea gracilescens

Base of decaying juniper



B1036d

Leucobryaceae
Leucobryum glaucum 

On ground in mixed woods


  
B1050
Mniaceae
Plagiomnium ciliare

On ground in woods bordering interdunal depression
B1058, B1077

Plagiomnium cuspidatum

On ground; base of wooded dune & jack pine woods
B1017, B1035

Rhizomnium punctatum  

On ground in woods bordering interdunal depression
B1061

Polytrichaceae
Polytrichum ohiense

On ground; wooded dune


  
B1023
Polytrichum piliferum

Open ground; barrens



B1065

Pottiaceae
Syntrichia ruralis


Open sand

 
 

B1014
Tortella humilis


On ground; base of wooded dune

  
B1015

Tortula mucronifolia

Open sand

 
 

B1048

Thuidiaceae
Thuidium recognitum

On ground; wooded dune


  
B1024, B1042
Liverworts











Jubulaceae
Frullania brittoniae

Wooded dune; on red oak
                 

B1036c

Frullania eboracensis

Base of decaying juniper
                  

B1027b

Lophocoleaceae
Lophocolea heterophylla

Wooded dune; on rotting wood
  

B1025
Lophocolea minor


Wooded dune; growing with the lichen Peltigera

B1020

Pelliaceae
Pellia epiphylla


On ground at border of interdunal depression

B1060
Radulaceae
Radula complanata


Wooded dune; on rotting wood


B1044b

Ricciaceae
Riccia fluitans


On ground at border of interdunal depression

B1059
Lichens

Lichens are actually two distinct species, a photobiont and a fungus (mycobiont), which live together symbiotically, producing a "mini-ecosystem" which has a different appearance from either the fungus or alga alone.  The photobiont is either a green alga or a cyanobacterium (blue-green alga) and provides food for the lichen symbiont through photosynthesis. The fungal partner provides structure to the lichen as a whole and attaches the thallus to the substrate; it also affords protection from harsh light.  It is this fungal partner of the lichen that actually may produce sexual spores.  These disperse and germinate, and then, acquire the algal cells from free-living populations of algae.  Often, though, the lichen produces asexual propagules that already have both fungal and algal cells within them.  Water and mineral requirements are derived both from precipitation and absorption from the substrate.  Quite sensitive to air pollutants, lichens are an indicator of air quality and are frequently used in monitoring such.     

The three general growth forms of lichens present at the preserve may be described as crustose, foliose and fruticose.  Crustose lichens (such as Amandinea punctata) are intimately attached to the substrate and can not be removed intact without including some of the substrate.  Foliose lichens (e.g., Parmelia sulcata) are "leaf-like," somewhat flattened, and generally loosely attached to the substrate. Fruticose forms generally have a stalked or branching structure (like Cladonia cristatella, an upright ground-dwelling lichen, or as with Evernia prunastri, a tree-dwelling pendant lichen.)
Lichens occupy different microhabitats and some general terms include terricolous (on soil); corticolous (on bark); lignicolous (on bare or rotting wood); muscicolous (on mosses); saxicolous (on rock or concrete).  There are even lichenicolous fungi, ones that grow on lichens, but none were found during this study.  One saxicolous lichen was found:  Lecanora dispersa, a crustose lichen on a piece of concrete near one of the entrance paths to the preserve.

There may be a lichen species new to science here at Kitchel-Lindquist Dunes Preserve.  The Agonimia specimen listed here (E. M. Smith L807A) was seen by Dr. Brian Coppins of The Royal Botanic Gardens, Edinburgh, Scotland on March 2, 2005.  He viewed it while studying other lichens at Michigan State University, and Dr. Alan Fryday of MSU forwarded the following message:  "Brian Coppins has had a quick look and pronounced that it may be an odd form of A. repleta, which would be new to North America, but it is probably new to science.  More please!"  
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                                           Flavopunctelia flaventior on poplar tree
The specimen of Agonimia was growing on small moss clumps and ground detritus near the bottom of a sassafras tree at the west-facing base of Kitchel Dune.  Edward Smith serendipitously found it while studying the lichen, Cladonia grayi, collected with these moss clumps.  Most of the ground was covered with snow at the time (February 26, 2004).  Since then, further specimens have not been located.  This demonstrates that an intensive study of any habitat, even a comparatively small area like Kitchel-Lindquist Dunes, can enlighten us regarding biodiversity.  It is hoped further examples of this Agonimia may be found, so its status can be determined.

The following list of 41 lichens identified at the preserve is arranged by fungal family and contains the scientific names, general habitats and also the collection numbers of Edward M. Smith. The vouchers are presently in his personal herbarium but will be deposited at the Herbarium of Michigan State University (MSU).  The lichen nomenclature is based on Esslinger (2008).
LICHENS  


                  
      







Agyriaceae

Placythiella icmalea

Crustose; lignicolous



L915A

Athroniaceae

Arthonia caesia


Crustose; corticolous; on red oak & juniper

L810, L821

Cladoniaceae

Cladonia caespiticia

Fruticose; terricolous, corticolous & lignicolous

L808, L809, L833


Cladonia cervicornis ssp. verticillata
Fruticose; terricolous



L959


Cladonia coniocraea

Fruticose; lignicolous



L903

Cladonia cristatella

Fruticose; corticolous, on juniper


L846a

Cladonia decorticata

Fruticose; terricolous & corticolous, on juniper

L840b, L846b

Cladonia fimbriata


Fruticose; terricolous



L953

Cladonia grayi


Fruticose; terricolous



L830, L840a

Cladonia macilenta var. bacillaris
Fruticose; lignicolous



L831

Cladonia parasitica

Fruticose; corticolous, on juniper


L846c

Cladonia pyxidata


Fruticose; terricolous



L807

Lecanoraceae

Candelaria concolor

Crustose; corticolous, on  cottonwood & juniper  

L820, L826, L828

Candelariella efflorescens

Crustose; corticolous, on red oak & juniper

L818, L837a, L838
Lecanora dispersa

  
Crustose;
saxicolous, on concrete


L884
Lecanora symmicta


Crustose; corticolous, on juniper, cottonwood & jack pine
L815, L827, L824
Scoliciosporum chlorococcum  
Crustose;
corticolous, on jack pine


L843
Micareaceae

Micarea prasina


Crustose; lignicolous



L832b

Parmeliaceae

Evernia prunastri


Fruticose; corticolous on jack pine


L949
Flavoparmelia caperata

Foliose; corticolous on sassafras


L902

Flavopunctelia flaventior

Foliose; corticolous on jack pine


L904, L914

Melanelia subaurifera

Foliose; corticolous, on juniper


L816

Parmelia sulcata


Foliose; corticolous, on juniper & jack pine

L819, L841, L847

Punctelia bolliana


Foliose; corticolous, on red oak


L839

Punctelia rudecta


Foliose; corticolous on red oak


L838
Peltigeraceae

Peltigera evansiana

Foliose; terricolous




L950

Peltigera praetextata

Foliose; terricolous




L829, L918

Pertusariaceae

Ochrolechia arborea

Crustose; lignicolous



L878

Physciaceae

Amandinea dakotensis

Crustose; corticolous, on black cherry


L882b
Amandinea polyspora

Crustose; corticolous, on black cherry


L882a
Amandinea punctata

Crustose; corticolous, on juniper


L814

Hyperphyscia adglutinata

Foliose, almost crustose; corticolous, on honeysuckle
L823

Phaeophyscia rubropulchra
 
Foliose; corticolous, on red oak


L837b, L838
Physcia adscendens

Foliose; corticolous, on cottonwood & juniper  

L811, L813

Physcia millegrana


Foliose; corticolous, on juniper & honeysuckle

L817, L824, L885
Physcia stellaris


Foliose; corticolous, on red oak & honeysuckle

L806, L825, L882b

Stereocauloaceae

Lepraria lobificans


Crustose; muscicolous & terricolous


L836, L881
Teloschistaceae

Caloplaca feracissima

Curstose; saxicolous, on old concrete


L883
Caloplaca holocarpa

Curstose; corticolous, on cottonwood


L803

Xanthomendoza hasseana

Crustose; corticolous, on cottonwood


L804, L805
Verrucariaceae

Agonimia  sp.  


Crustose; terricolou & muscicolous


L807A
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