





















































Lichens were air dried and cleaned of all bark under a
dissecting microscope but thalli were not washed. Three
samples of each collection were submitted for analysis.
Analysis was done for sulfur and multi-element analysis by the
Research Analytical Laboratory at the University of Minnesota.
In the sulfur analysis a ground and pelleted 100-150 mg sample
was prepared for total sulfur by dry combustion and
measurement of evolved sulfur dioxide on a LECO Sulfur
Determinator, model no. SC-132, by infra red absorption.
Multi-element determination for Ca, Mg, Na, K, P, Fe, Mn, Al,
Cu, Zn, Cd, Cr, Ni, Pb, and B were determined simultaneously
by Inductively Coupled Plasma (ICP) Atomic Emission
Spectrometry. For the ICP one gram of dried plant material was
dry ashed in a 20 ml high form silica crucible at 485 degrees
Celsius for 10-12 hrs. Crucibles were covered during the
ashing as a precaution against contamination. The dry ash was
boiled in 2N HCl to improve the recovery of Fe, Al and Cr and
followed by transfer of the supernatant to 7 ml plastic
disposable tubes for direct determination by ICP.

RESULTS AND DISCUSSION
Table 1 gives the results of the analyses for all
replicates. All reported values are above the lower detection
limits of the instruments. All of the levels found in the
Cuyahoga Valley lichens are within typical limits for similar
lichens although there are no literature reports on analyses
of this species. The sulfur levels in lichens tested range

from 1320 to 2420 ppm for all samples and these values are
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Table 1. Analysis of Parmelia rudecta from Cuyahoga Valley
Values in ppm of thallus

P K Ca Mg Al Fe Na Mn Zn Cu B Pb Ni Cr Cd S Locality
1388 4253 34809 540 196 257 9.8 17.0 28.9 4.0 1.7 54.7 1.1 0.7 0.7 1320 Furnace Run
1257 3972 37241 522 205 273 11.7 17.1 29.6 3.9 1.7 56.6 1.2 0.7 0.6 1340 Furnace Run
1298 4011 39090 519 192 265 7.4 16.8 29.1 3.8 1.5 55,1 1,0 0.7 0.7 1400 Furnace Run
1011 2847 4417 414 304 423 17.0 78.7 51.5 4.9 4.1 9.9 1.2 1.5 0.1 2380 O'Neil Woods
1039 2866 3894 417 287 385 18,8 77.6 50.2 4.9 4.0 10.5 1.3 1.4 0.1 2380 O'Neil Woods
1046 2966 4721 421 285 373 16.2 80.1 49.7 4.9 4.0 10.9 1.2 1.4 0.2 2420 O'Neil Woods

Summary of analysis of Parmelia rudecta from Cuyahoga Valley
Values in ppm of thallus

P K Ca Mg Al Fe Na Mn Zn Cu B Pb Ni Cr cd S Locality
Mean 1315 4078 37047 527 198 265 9.6 16.9 29.2 3.9 1.6 55.5 1.1 0.7 0.7 1353 Furnace Run
Std. dev. 67 152 2147 11 6 8 2,2 0.1 0.4 0.1 0.1 1.0 0.1 .0 0.1 42 Furnace Run
Mean 1032 2893 4344 418 292 394 17.3 78.8 50.5 4.9 4.0 10.4 1.2 1.4 0.2 2393 O'Neil Woods
Std. dev. 18 64 418 3 10 26 1.3 143 1.0 .0 0.1 0.5 0.1 0.1 0.1 23 O'Neil Woods



near background levels for other species as cited by Solberg
(1967) Erdman & Gough (1977), Nieboer et al (1977) and Puckett
& Finegan (1980). There are no literature reports on elemental
levels of Parmelia rudecta. Different species may accumulate
different amounts of elements so valid comparisons with other
species cannot be made. The sulfur levels in Parmelia are much
higher at O'Neil Woods than at Furnace Run.

Of the other elements, Ca and Pb are much higher at
Furnace Run and Na, Mn and Zn are much higher at O'Neil Woods.
The Furnace Run locality was along a little-used dirt road
about a half mile from the main highway but down a small
valley from the highway and some automobile fumes may drift
down this valley. The O'Neil Woods collection shows higher
levels of typical industrial pollutants. This 1lichen was
completely absent from the northern localities near Cleveland
so it 1is not possible to say whether pollution levels are
higher in the southern or northern extremes of the park based
on this analysis. It may be that levels near Cleveland are
higher and have eliminated this species there.

CONCLUSIONS

The present lichen flora of Cuyahoga Valley is severely
damaged by air pollution. Only about 19% of the species
reported in the literature for these two counties are still
present. BAll of the species most sensitive to sulfur dioxide
are gone and several in the less sensitive categories also.
Some of the species present are small or show distorted growth

or are sterile. There 1is no clear gradient in species
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abundance from north to south. The elemental analyses show
higher levels of industrial pollutants in the southern end of
the park but no analysis was possible at the northern end of
the park.
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APPENDIX I

Collection Localities

Collection numbers are those of Clifford Wetmore. All

collections are listed in ascending order by collection number

and date of collection.

54055~
54067

54068-
54071

54072~
54078

54079~
54092
54093~
54101

54102~
54117

54118~
54130

54131~
54146

54147-
54161

54162-
54174

54175~
54180

54181
54184

Cuyahoga Co., One mile SW of Jaite and headquarters
area on Snowville Road. In hardwood forest and small
stream valley with maple, beech and oak. 11 July 1985.

Cuyahoga Co., One mile N of Boston on Stanford Road.
Around old home and on hill in dense hardwoods. 11 July
1985.

Summit Co., South of Brandywine Road and W of old
railroad grade. In dense hardwood forest along stream.
11 July 1985.

Summit Co., Deep Lock Quarry at S edge of Peninsula.
In hardwood forest around old quarry. 13 July 1985.

Summit Co., Along Boston Mill Road SW of Boston near
interstate and turnpike. On S facing slope in hardwoods
with some small openings. 13 July 1985.

Summit Co., Near railroad and Boston Mill Road on E
side of park. In open area with scattered rocks, ash
and cottonwood. 13 July 1985.

Summit Co., One mile SE on Wetmore Road S of
Peninsula. Around old farmyard. 13 July 1985.

Summit Co., O'Neil Woods in SW corner of park. Along
small stream in mixed hardwoods. 16 July 1985.
Qr®oq £z M §J0 367277 W 79041
Summit Co., 1.5 miles WNW of Northampton Center.
Around old homestead in open abandoned fields. 16 July
1985.

Summit Co., On Northampton Road 1.25 miles N of Steels
Corners Road. At pipeline station in clearing and in
oak woods. 16 July 1985,

Summit Co., Northampton Center in SE corner of park.
In open fields and along gulch in woods. 16 July 1985.

Summit Co., At north edge of Ira along canal by river.
Hardwoods and brush along towpath. 17 July 1985.
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54185-
54195

54196-
54204

54205~
54213

54214~
54226
54227~
54233

54234~
54244

54245~
54253

54254~
54262
54263~
54272

54273~
54287

54288~
54295

54296-
54308

54309-
54314

54315~
54322

Summit Co., 1.5 miles W of Everett north of Everett
Road. Along abandoned road on ridge in hardwoods and
pines. 17 July 1985.

Summit Co., Major farm at bend in Major Road (2 mi WSW
of Peninsula). In old pasture with very old big trees
in open woods. 17 July 1985.

Summit Co., On Major Road 1 mile SW of Peninsula.
Around small pond with open fields and some trees. 17
July 1985. *
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Summit Co., Furnace Run at north side of intersta E
of Richfield. On roadbank and in woods. 18 July 1985.
/e 147°(72 v $1° 3¢ 2970 G50 Lt
Summit Co., Northern end of Furnace Run near picnic
ground N of Richfield. Open trees around meadow. 18
July 1985,

Summit Co., Boston Ledges near highway 303 and 8 (2
miles E of Peninsula). Along deep gully with stream in
dense hardwoods. 19 July 1985.

Summit Co., Happy Days Camp ledges (2 miles E of
Peninsula) . Around sandstone ledges among hemlock and
hardwoods. 19 July 1985.

Summit Co., 1 mile SW of Everett. In old gravel pit
overgrown with weeds and brush. 19 July 1985.

Cuyahoga Co., Half mile S of Brecksville near
maintenance buildings. In valley and clearings near
road. 21 July 1985.

Summit Co., 2 miles SE of Brecksville along Cuyahoga
River. In trees at old homestead and along canal and
lock with cottonwoods, aspen and boxelder. 21 July
1985,

Cuyahoga Co., 2 miles SE of Independence at sewage
disposal plant along river. On cottonwoods and along
railroad bank. 21 July 1985.

Cuyahoga Co., Eastern edge of Valley View. In deep
gulch down from old railroad grade with hemlock, oak
and sassafras. 21 July 1985.

Cuyahoga Co., SE of Independence at N end of Riverview
Road. On E facing hillside in hardwoods and in river
bottom with cottonwood and boxelder. 22 July 1985.

Cuyahoga Co., SE of Independence around gravel pit.

Disturbed area between railroad and river. 22 July
1985,
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54323

54324~
54326

54327~
54334

54335~
54343

54344~
54358

Cuyahoga Co., S edge of Maple Heights at Dunham Road
S of Tinkers Creek near golf course. Around old
homestead with much brush. 22 July 1985.

Cuyahoga Co., S edge of Maple Heights on Tinkers Creek
Road E of Dunham Road. On stone wall near road. 22 July
1985.

Cuyahoga Co., S of Bedford at picnic ground on park
drive. Dense hardwoods but open areas around parking
lot. 22 July 1985.

Summit Co., West of bend in Major Road 2 miles SW of
Peninsula. In gullies along stream back of Major Farm
with beech, maple and oak. 23 July 1985.

Summit Co., Stumpy Basin N of Peninsula. In open
floodplain with ash, elm and sycamore. 23 July 1985.
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Fig. 1. Open circles are collection localities,
solid circles are elemental analysis localities.



APPENDIX II
Species Sensitive to Sulfur Dioxide

Based on the list of lichens with known sulfur dioxide
sensitivity compiled from the literature, the following
species in Cuyahoga Valley fall within the Sensitive and
Sensitive/Intermediate categories as listed by Wetmore, 1983.
Sensitive species (S) are those present only under 50ug sulfur
dioxide per cubic meter (average annual). The intermediate
category includes species present between 50ug and 100ug. The
S-I group falls between the Sensitive and Intermediate
categories. Open circles are localities where the species was
not found and solid circles are where it was found.
Note: Refer to text for interpretation of these maps and

precautions concerning absence in parts of the park.

Fig. 2 S Pparmelia subaurifera Nyl.
Fig. 3 S-I Candelaria concolor (Dicks.) B. Stein.
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APPENDIX TIIIX
Species 1lists for each 1locality in Cuyahoga Valley NRA.
Localities are arranged from north to south with species found
only once or twice marked by *.
Summary of localities with numbers of species in each

sensitivity category.

Species S S-1 I I-T T
1 Independence, SE of 8 1 1
2 Bedford, S of, picnic area "8 1 1
3 Maple Hts., Tinkers Cr. Rd 2
4 Maple Hts., Tinkers Creek 1
5 Independence, Riverview Rd 6 1 2
6 Valley View, E edge of 11 1
7 Independence, 2 mi SE 7 2 1
8 Brecksville, S of 9 1 2
9 Brecksville, 2 mi SE of 13 1 3 1
10 1 mi SW of Jaite 11 2
11 1 mi N of Boston 4 1
12 Furnace Run N of Richfield 6 3
13 S of Brandywine Road 7 1 1
14 Boston Mill Rd SW of Boston 8 2
15 Railroad & Boston Mill Road 14 4 1
16 Stumpy Basin N of Peninsula i 5 1
17 Furnace Run E of Richfield 13 1 2 1
18 Peninsula, SW of, Major Rd 9 4 1
19 Major farm on Major Road 9 B 1
20 Peninsula, Major Rd 1 mi SW 8 3 1
21 Boston Ledges 8 3
22 Peninsula, Deep Lock Quarry 12 4 X
23 Happy Days Camp ledges 8 1
24 Wetmore road S of Peninsula 13 1 7 1 1
25 Everett, 1.5 mi W of 10 5 1
26 Everett, 1 mi SW of 7 1 1
27 Northampton Road 10 4 1
28 1Ira 4 1 1
29 Northampton Center, WNW of 12 4
30 Northampton Center 5 2
31 O'Neil Woods 16 6 3
Total possible 1 3 9 i 2
Complete species lists by localities
*=Rare
i Independence, SE of 8 species

Caloplaca feracissima
I Cladopia cristatella

Clationin { 21 fornia
T Lecanora dispersa
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Lecidea erratica
*Thelidium parvulum
*Trapelia coarctata
Verrucaria rupestris

2 Bedford, S of, picnic area 8 species
Arthonia caesia
Cladonia bacillaris
Cladonia caespiticia
Lepraria finkii
I-T Parmelia sulcata
Phaeophyscia ;upgopglcnga
I  physcia millegrana
Porpidia albocaerulescens

3 Maple Hts., Tinkers Creek Road 2 species
*Bacidia sabuletorum
Lepraria finkii
4 Maple Hts., Tinkers Creek 1 species

Arthonia caesia

5 Independence, Riverview Road 6 species
I *Anisomeridium biforme
Arthonia caesia
S-I Candelaria concolor
Lepraria finkii
Phaeophyscia pusilloides
I Physcia millegrana

6 Valley View, E edge of 11 species
*Bacidia sabuletorum
Cladonia bacillaris
I Cladopnia cristatella

Cladonia grayi
*Cladonia stgeps;l;
*Endocarpon pusillum
Lepraria finkii
Phaeophyscia adiastola
Porpidia crustulata
*Psorotichia §_h§§£§£i
SZ g;gca;; rupe L;g

7 Independence, 2 mi SE 7 species
Arthonia caesia
I Cladonia coniocraea
Cladonia pﬁz;z;£,zm;§
Lecidea cyrtidia
*Parmelia flaventior
I-T Parmelia sulcata
I Physcia millearana

8 Brecksville, S of 9 species

Arthonia caesia
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Lepraria fipkii
Phaeophyscia pusilloides
Porpidia crustulata

1l mi SW of Jaite 11 species

*Caloplaca sideritis

Phaeophyscia rubropulchra
Porpidia albocaerulescens

1 mi N of Boston 4 species
Arthonia caesia
Lepraria fipkii

Phaeophyscia pusilloides
Physcia millegrana

Furnace Run N of Richfield 6 species
Arthonia caesia

Bacidia chlorococca

Cladonia bacillaris

Cladonia caespiticia

Lecidea scalaris

Physcia millegrana

S of Brandywine Road 7 species
Arthonia caesia
Cladonia bacillaris
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Railroad & Boston Mill Road 14 species
Arthonia caesia

Bacidia chlorococca

*Cladina rangiferina
ngdgmbic;l;ﬁu&

Stumpy Basin N of Peninsula 11 species
Arthonia caesia
Cladonia bacillaris
Lecidea scalaris
Lepraria finkii
*parmelia aurulenta
Parmelia caperata
Parmelia rudecta
*Parmelia subrudecta
Parmelia sulcata
Phaeophyscia adiastola
Physcia millegrana

Furnace Run E of Richfield 13 species
Candelariella efflorescens

*Cladonia rei

Lecidea cyrtidia

Lecidea erratica
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Parmelia sulcata
Physcia millegrana
Trapelia involuta
Verrucaria rupestris

Peninsula, SW of, Major Road 9 species
Arthonia caesia
Bacidia chlorococca

Peninsula, Major Road 1 mi SW 8 species
Arthonia caesia

*Bacidia chlorococca

Cladonia chlorophaea

Cladonia coniocraea

Cladonia cristatella

Cladonia polycarpoides

*Cladonia verticillata

Parmelia sulcata

Boston Ledges 8 species
Cladonia coniocraea
Cladonia cristatella
Cladonia grayi
*Lepraria neglecta
*Peltigera evansiana
Physcia mi;l.esu;éné
orpidia ¢ t ta

*Trapelia placodioides

Peninsula, Deep Lock Quarry 12 species
*Anisomeridium biforme

Arthonia caesia

Bacidia chlorococca

Cladonia coniocraea

Cladonia grayi
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Cladonia polycarpoides
*Lecidea aeruginosa
Lepraria fipkii
I-T Parmelia sulcata
Phaeophyscia rubropulchra
¥ Physcia millegrana
Porpidia crustulata

23 Happy Days Camp Ledges 8 species
Arthonia caesia
Cladonia bacillaris
Cladonia caespiticia
I Cladonia coniocraea
*Cladonia ramulosa
*Cladonia sguamosa

Lepraria fipnkii
Porpidia albocaerulescens

24 Wetmore Road S of Peninsula 13 species
Arthonia caesia
Bacidia chlorococca
Caloplaca feracissima
S-I Candelaria concolor
Cladonia coniocraea
Lecanora dispersa
Lecidea scalaris
Bagmglla caperata
melia rudecta
Parmelia sulcata
Physcia milleagrana
*Physconia detersa
*Ve aria muralis

~

HHMHMH

-
el |
=

25 Everett, 1.5 mi W of 10 species
I Bacidia chlorococca
Cladonia bacillaris
*Cladonia chlorophaea
I Cladonia coniocraea
Cladonia polycarpoides
I Lecidea scalaris
I  parmelia rudecta
I-T Parmelia sulcata
Phaeophyscia rubropulchra
I Physcia millegrana

26 Everett, 1 mi SW of 7 species

Arthonia caesia
I Cladonia cristatella

Cladonia peziziformis
Cladonia polycarpoides
Lecidea erratica

I-T Parmelia sulcata
Trapelia involuta
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20 Northampton Road 10 species
Arthonia caesia
I Bacidia chlorococca
Cladonia bacillaris
I Cladonia cristatella
Cladonia grayi
Cladonia polycarpoides
I *parmelia subrudecta
I-T Pparmelia sulcata
I Physcia millegrana
*Placynthiella icmalea

28 Ira 4 species
Arthonia caesia
I Bacidia chlorococca
Parmelia sulcata
Phaeophyscia adiastola

29 Northampton Center, WNW of 12 species
*Acarospora immersa
Arthonia caesia
Cladonia bacillaris
I Bacidia chlorococca
I Cladonia coniocraea
I Cladonia cristatella
Cladonia gravi
Cladonia peziziformis
Cladonia polycarpoides
*Cladonia robbinsii
I Physcia millegrana
Verrucaria rupestris

30 Northampton Center 5 species
Arthonia caesia

Bacidia chlorococca

Cladonia cristatella
Cladonia grayi

Cladonia peziziformis

—

31 O'Neil Woods 16 species
Arthonia caesi
I Bacidia chlorococca
Candelariella efflorescens
Cladonia bacillaris
kI Cladonia coniocraea
*Cladonia furcata
Cladonia grayi
Lecidea cyrtidia
I Lecidea scalaris
Lepraria finpkii
I Parmelia caperata
I  Pparmelia rudecta
I-T Parmelia sulcata
Phaeophbyscia rubropulchra
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Physcia millegrana
*Trapelia coarctata
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