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Discovery of a New Obligate Tree Canopy
Myxomycete in the Great Smoky M ountains
National Park

by Harold W. Keller and M elissa Skrabal

Questions and comments should be sent to Harold Keller via Central Missouri
Sate University, Department of Biology, 306 WC Morris, Warrensburg, MO

64093 or Email <haroldkeller@hotmail.com>.

I NTRODUCTION: TheGreat Smoky MountainsNationa Park (GSMINP),

which comprisesmorethan 200,000 hectares, servesasarefugefor one

of therichest and most diverse biotasin thetemperate regions of the
world. It dso hasthelargest remaining tracts of old growth forest in Eastern
United States, estimated at 40,000 hectares. A new researchinitidivecdled
the All TaxaBiodiversity Inventory (ATBI) under therubric of anon-profit
organization, Discover Lifeln America(DLIA), representsaresearch effort to
inventory andidentify dl of thelifeformsinthepark. Cryptogam samplingfor
fungi, lichens, mosses, liverworts and fernsin the park has been confined to
ground sites. Lifein tregtops must adapt to different environmentd condi-
tions and corticolous Myxomycetes found there are often digtinct from the
surrounding bioticcommunities(Keller and Braun, 1999).

Panoramic view of forest terrain fromtree canopy



MEetHopoLoagy: TheAll TaxaBiodiversity
Inventory management plan established
20 one-hectare study plots scattered
through the park. Site selection was
based on major forest/vegetation types,
elevation and relative accessibility. Our
tree canopy biodiversity study empha-
sized champion-sized trees of certain
species. Some of these trees were up to
55 metersin total height. Safety was
emphasizedin all of our activities.
Student climberscompleted atraining
school taught by a professional arborist.
Thedoublerope dimbing techniquewas
usad because the climbers could advance
to higher levelsin thetree canopy. A Big
Shot dingshot was used to shoot a dick
line (attached to aweighted throw bag)
over crotches and branches usually at
heightsof 18to 24 meters. A climbing
rope was attached to the dick line and
pulled over thelimb. Thisropewastied
to aclimbing saddle and afriction knot
used to vertically ascend the rope. Each
tree climbed was entered in adatabase
that included atag number for each tree,
numbered samplesat three meter intervals
up to 40 meters measured with elevation
lines, diameter & breast height, tota height
of tree, dimber’sname, observationsof in
Stu specimenson thetreetrunk, place
location description and globa positioning
system reading, dtitude, and weether
conditions. All student climbersweregiven
tutorials thet included lecture dide shows,
demongdration specimens, practicekeying,
andfidd experiencewith expertsfromthe
multidisciplinary reseerch team that enabled
them to recognize and collect the targeted
groupsof organisms. A tota of 240 trees
representing 35 different tree species
were climbed during two three-week
periods in June, July and August of

Melissa Skrabal collecting and bagging lichens.
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Melissa Skrabal utying throw line from
climbing rope.

L ABoraATORY MoistT CHAMBER CULTURES:
Bark samples were scanned by student
climbersinthefield for plasmodial
tracksand myxomycetefruiting bodies.
Corticolousmyxomycetesthat grow and
fruit on the bark surface or epiphyteson
livingtreesareusudly lessthan 1 mmin
diameter. Sometimesthe sheer number or
bright colorsof fruiting bodiesmakesit
easer to seethem on the bark but it takes
asharp eye and knowing what to look for
tofind them. Most field researchers
have collected bark samples at about
two meters or less so our knowledge of
corticolous myxomycetesis based on
samplestaken near ground level. The
moist chamber culturetechniquewas
used to process fiel d-collected samples of
bark and epiphytesfrom living treesand
vinesby placing thebark sampleina
SerilePetri dishwith serilefilter paper
lining the bottom of the dish thet serves
asawick. The contentswere moistened
withtheadditionof 10ml of
derileglassdidtilled water.
Any excess water was
poured off in 24 hoursand
the cultures incubated at
25°Cfor uptofour weeks.
Cultureswereexamined

1 daily to observe plasmodial
and fruiting body develop-
ment, record dataon time
of maturation, and
harvest fruitingsin a
fresh fully mature state
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for preservation and identification
(Keller and Braun, 1999).

TrRee CaNopy MyxomyceTES. Arethere

any myxomycete species confined to the
upper tree canopy? My (HWK) callecting
and climbing experience dating back tothe
1960s mogtly with Juniperusvirginiana
(Red Cedar) treesin the midwest and
southeastern United States, suggested
that myxomycete taxafound on the
trunks extended up into the tree canopy.
Thesetreeswere climbed either with pole
climbing spurs and asafety belt or free-
handed.

MelissaSkrabal wasthe Central
Missouri State University undergraduate
student who discovered the first obligate
tree canopy myxomycete, anew species
in the genus Diachea. Melissakept a
field diary of her discovery and excerpts
arereproduced here.

The drive was only about 10 minutes
from the Cades Cove House to the
Turkey Pen Ridge Trailhead. We dung
our 70-pound gear bags containing a
climbing harness, 120-foot rope, dick line,
gloves, and more, onto our backs and
began the hike up thetrail. After hiking
dightly morethanamilewecametoa
fork inthetrail. Wewereimpatiently
itching to climb the White Oak treesin
the area but the trees were about 30
meterstall. | figured wewould beup and
down thetreesin no timeand with little
accomplished dueto their small size. We
gave our “Big Shot” dingshot atest run
on aWhite Oak tree. Thethrow linewas
shot up so accurately over thefirst high
branch it took only afew minutesto rig
theclimbing rope. Coordinating al my
body partsin arhythmic upward motion
with synchronized pull-ups and pelvic
thrusts | was able to reach a height of 6
meterswhere | secured number 88 to the
tree. After fillingasmall whitebag
halfway | folded the top edge over and let
it cruiseto the ground. The ground crew
member |abeled the sample bag with the
appropriate data. An elevation line
attached to each climbers harness
monitored collection height. Theselines
were handmade by our ground crew team
out of paper dog tags attached every foot
toalightweight lineand labeled with a
permanent marker. | continued to climb
and paused at about 9 metersto take



another sample. During my usua scanning
of thebark beforeremova | noticed an
unusud snake-like pattern on the bark.
Suddenly flashbacksof Dr. Keller’sdide
show onthemyxomycetelifecyclevividly
gppeared inmy mind. Just the night before,
Dr. Kedler hed presented alecturetod| of
the tree canopy research team memberson
thedifferent sagesinthemyxomycetelife
cycle Thetracksonthebark infront of me
looked identical totheremainsof plasmo-
did tracksleft by devel oping myxomycetes.
| kept climbing higher asthetwisted
patterns on the bark seemed to follow my
ascent to dmost 24 meters. | heard alot of
hooting, hollering, and calebrating asDr.
Kéler confirmed thediscovery of avery
unusud myxomycete Dr. Keler enthusagti-
cally asked thet | comedowninsmaller
gepsand samplemore bark every 3meters.
Findly, after two hoursupinthetregtop |
reached solid ground. Whenwe arrived
back a the Cades Cove House, provided
by Discover Lifein Americaandthe
GSMINPsavice, | anxioudy sorted out the
daysdazzling findings and placed samples
ontheporchralingwith the plasmodial
tracksand themyxomycete sporangia. Dr.
Kéler confirmed that thiswas probably a
new species of Diachea but additiona
collectionsand moist chamber culturework
would haveto be completed. Without any
redl jaw-dropping fireworksdisplay, we
truly had ourselves avery explosive 4"
of duly.

The great adventure phase of our
research project was over and now the
laboratory work began. | grew to enjoy
the moist chamber cultures seeing the
diverse beauty of lifeforms. In about
two-weeks the white oak bark produced
thegrowth of amagnificent yellow
plamodial fan. It spread al over the bark
and bottom of the Petri dish leaving
distinct veinlike plasmodial tracksjust
like on the surface of the tree bark.
Finally | was ableto observeall of the
developing stages of the sporangia
culminating in asphere of iridescent gold
with ablending of the colors of the
rainbow. | never realized such beauty
existed in microscopic proportions. This
project taught me that trees are made of
more than branches and leaves. They
consist of amosaic of mosses, lichens,
liverworts, Myxomycetes, bugs, and
more. And Myxomycetesareglorious!
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Yellow phaneroplasmodiumgrowing onwhite
filter paper inmoist chamber culture. Notethe
feeding, advancing fanand trailing veinsthat
leave plasmodial trackson the surface of tree
bark. Thisisthe plasmodial stage of a new
speciesof Diachea

Yellow veins spreading and covering
white filter paper in moist chamber
culture. Melissa Skrabal observed

plasmodial tracks covering extensive

areas of a living white oak tree over a
distance of 15 meters.

ResuLTs: Therearethreetrees, Quercus
alba (White Oak), Juniperus virginiana
(Red Cedar) and Fraxinus americana
(White Ash), inthe GMSNPwherethis
taxon wasfound. All of the sporangia
collected inthefield wereabove 3
meters. Approximately 20 moist chamber
culturesof bark collected under 3 meters
have not yielded the new Diachea.
These trees have been climbed at |east
twice and each time the sporangiawere
found above 9 meters on the White Oak
and 4.6 meterson the Red Cedar. The
plasmodial tracks on the White Oak tree
extended adistancefrom 9to 24 meters.
Thisbright yellow phaneroplasmodium
migratesdl over the upper and lower
surfaces of bark, mosses, and thefilter
paper in the bottom of Petri dishes.
Sporangiafruit on the upper and lower
bark surface, on the moss phyllidia, on
thefilter paper and on the side of the
plastic Petri dish. All of the Diachea
species have gorgeous iridescent peridia
but this one is striking because of its
glittering golden colors and the contrast-
ing pink to reddish orange stalk. The
capillitiumis attached to the apex of the
columdlaand the spore ornamentation as

Immature sporangium of Diachea on bark
in moist chamber culture.
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seen with scanning eectron microscopy is
uniquein the Myxomyocetes. What agrest
experience for an undergraduate sudent!

LiTeraTURE CiTED: Kdler, HW andKL
Braun. 1999. Myxomycetesof Ohio: Ther
Systematics, Biology and Usein Teaching.
OhioBiologicd Survey BulletinNew Series
Volume13, Number 2xvi +Pp. 182.
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Mature sporangiumwith iridescent
peridium exhibiting the colors of a rainbow.
This new species of Diacheaisan obligate
tree canopy species never observed or
cultured below 5 meters. Thisisthefirst
documented obligatetree canopy speciesin
the Myxomycetes (plasmodial slime molds).
Melissa Skrabal observed sporangia of this
Diacheaat heights of 25 meterson aliving
white oak tree.



instruction and certification for climbers.
Moreimages are diolayed on our webpage
a http:/mww.cmsu.edu/biology/
Faculty/keller.html and Discover Life
in America“ Tree Canopy Biodiversity
inthe Great Smoky Mountains National
Park” http:/imww.discover life.or g/nh/tx/
Fungi/. Mike Ferro spent many hours
preparing our web page. James Murray
served as our research project photogra-
pher. Keith Langdon fromthe GSMNP

and Jeanie Hilten from Discover Lifein
America provided assistance with
equipment, housing and logistics. The
multidisciplinary research teamincluded:
Drs. Alex Ciegler, lichenologist, Paul
Davison, bryologist (mosses and
liverworts), Professor Uno Eliasson,
Goteborg University, Sweden, Myxo-
mycetes and vascular plants, Professor
Thomas Gaither, Myxomycetes and
macrofungi, Ken Nelson, volunteer

ecologist, Drs. Jay Raveill, expert onthe
floraof the GSMNP, David Smith,
bryologist, Ted Stampfer, volunteer
moist chamber culture specialist. This
research project is funded by the
National Science Foundation, Division
of Environmental Biology, Biotic
Surveys and Inventories Program,
Award # DEB-0079058 and Discover
Lifein AmericaAward#2001-26.




