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SUMMER 1999 SURVEY TO IDENTIFY AND DOCUMENT MUSHROOMS AND OTHER
FLESHY FUNGI IN THE BLACK HILLS OF SOUTH DAKOTA

INTRODUCTION

Data for the second year of a study to collect and identify mushrooms and other fleshy fungi from the
Black Hills of South Dakota is reported, and 1999 data is compared with 1998 data. Results from the
second year of collecting will supplement the summer 1998 data and can be added to the South Dakota
Natura} Heritage Database. Data for each specimen collected included site, date collected, major
taxonomic category, identification of the species, the reference used for identification, primary and
secondary vegetation in the habitat, substrate colonized, land use , edibility and collection number. In
addition to collecting and identifying fungi, summer 1999 work included investigation and evaluation of
five new sites for collecting fungi, photography of specimens, initial preparation of a book written for the
general public on common fungi of the Black Hills and completion of exsiccatae preparation for 1998
specimens, which have been deposited in the Black Hills State University Fungal Collection.

Procedures and results for summer 1999 work will be presented foliowed by a discussion and summary ®
that attempts to integrate 1998 and 1999 data. Conclusions and/or predictions for both years of

collecting will be made regarding best time to collect, seasonality of common fungi, the most common

group collected, the most common substrate, sites with the most diversity, and uncommon or rare fungi
collected.

PROCEDURE

During the summer of 1999 fungi were collected four times from late May to early September at each
of the five permanent South Dakota sites. Botany Bay (Lawrence County, T5N, R2E, Sec. 4, N
44°25.290, W 103°.52.885) is a narrow moist canyon diverging from Spearfish Canyon. Pinus ®
ponderosa and Picea glauca dominate the landscape, but numerous Ostrya virginiana, Betula
papyrifera and Rubus parviflorus plants are present. The collecting area is approximately 2,500 m *
at an elevation of 1447 m. Eleventh Hour Spring (Lawrence County, T5N, R1E, Sec. 12; N
44°24.360, W 103°. 56.183) site has an area of approximately 35,700 m 2 and an elevation of 1652
m . Populus tremuloides dominates the landscape with Preridium aquilinum the dominant
understory. Pinus ponderosa is present in fewer numbers. The relatively dry east-facing slope of the
Alabaugh Canyon (Fall River County, T8S, R5E, Sec 20, NW 1/4; N 43°.20.534, W 103°,33.349)
site is at an elevation of 977 m and includes approximately 77,000 m % Tt was the only site where
Juniperus scopulorum was a co-dominant with Pinus ponderosa. Small areas of prairie were PY
interspersed between the irees. Rochford-USFS Rd. 127-1B (Pennington County, T2N, R3E, Sec
22, EC 1/4; N 44°.06.971, W 103°.44.378) site is a wet north-facing slope with dense stands of Pinus
ponderosa and Picea glauca. Linnaea borealis is a common herbaceous component of the habitat.

- The site covers approximately 8,750 m % at an elevation of 1609 m. Elevation of the Rochford
Cemetery area (Pennington County, T2N, R3E, Sec 22, SW 1/4 & T2N, R3E, Sec 27 NW 1/4; N )
44°.06.672, W 103°.44.919) is 1761 m and it covers approximately 20,000 m 2. The site is flat, and
dominated almost exclusively by Pinus ponderosa. Peripheral areas include Popufus tremuloides.



The above permanent sites represent different habitats and are representative of many other areas in the
Black Hills. For these sites sampling protocols developed for an all taxa biodiversity inventory of fungi
{Rossman, et al., 1998) were modified to fit local conditions. Procedures used at ali sites except
Botany Bay consisted of parallel transects approximately 25-50 m apart, running the length of each site,
which varied in length. Collecting was continuous along these transects. Collecting from Botany Bay,
which is a small unusually-shaped site was continuous in all the sections covered.

Five more sites, each representing additional habitats were investigated for collecting fungi. Grigg’s
Gulch (Lawrence County, SD., T6N, RIE, Sec 26; N 44°27.618, W 103°,57,122, elevation 1236 m)
is a small, wet canyon diverging from Higgin’s Gulch. It has a very diverse flora, but Ostrya virginiana
is the dominant tree and Betula papyrifera is common. Shrubby cinquefoil (Potentilla fruticosa)
meadows north of Moon were also investigated (Pennington County, SD., T18, R1E, Sec 3 and 34; N
43°, 59.621, W 103°.59.634, elevation 2020 m). Pinus ponderosa and Populus tremuloides were
interspersed with herbaceous plants around edges of the cinquefoil meadows. Dry, upland habitats
with Cercocarpus montanus, Juniperus virginiana, and Pinus ponderosa were investigated. These
areas include Redbird Canyon (Custer County, SD., T3S, RI1E, Sec 16; N 43°.47.185, W

104°.00.909, elevation 1392 m) and Boles Canyon (Custer County, SD., T3S, RIE, Sec 8). Berula
papyrifera’Corylus cormuta/Amelanchier/ Sorbus scopulina habitats are unusual in the hills, but this
unique habitat was located along Wagon Canyon (Crook County, WY, T50N, R60W, Sec 21; N

44°, 18.531, W 104°. 04.436, elevation 1777 m). A Sphagnum/Betula glandulosa’Picea

glauca/Salix habitat was investigated near Black Fox Campground (Lawrence County, SD., T2N,
R2E, Sec 11).

At all sites no attempt was made to quantitate numbers of fruitings for any species or record numbers of
collections/square meter. The study was designed to show only presence of a species.

Sorensen’s index of similarity (2 times # species occurring both years / species occurring only in releve
A + species occurring only in releve B) was used to compare species present between years (Mueller-
Dombois and Elienberg, 1974). Collecting was not restricted to sites listed above and other specimens
from various areas in the Black Hills were also collected and added to the database. Edibility is based
entirely on the recommendation of the reference listed for that particular specimen. Voucher specimens
are being prepared for all specimens that can be adequately dried and will be housed in Black Hills
State University fungal collection.

Specimens were photographed in the field with Nikon, 35 mm cameras equipped with 60 mm
macrolenses, using Kodachrome ASA 64 film,

Fungal nomenclature frequently changes and since several references were used to identify the fungi,
some identifications may not be the current name for a species. There may be duplication of a few
species because one source uses a different species name from another source. It is planned to spend
time at a mycological library next summer and resolve any duplications or outdated names.



RESULTS AND DISCUSSION

Fungi Collected

Three-hundred seventy four specimens representing 164 different species were collected in 1999
compared to 313 specimens representing 150 different species collected in 1998 (Figs. 1 and 2). The
database (Appendix A) includes multiple collections of some species on different dates and at different
sites to establish seasonality and distribution of species. Some genera for both years were not
identified to species because the specimen was in very poor condition, or characters needed for
identification were not present, or the specimen was not located in any of our references.

We have chosen to report the large collections by order, ie. Agaricales and Aphyllophorales and
orders of smaller coliections are grouped into a higher hierarchy, ie. Gasteromycetes, Ascomycetes,
Myxomycetes and Lichens. We belteve this scheme is more meaningful for most readers and facilitates
comparison with 1998 data. Members of the Agaricales (mushrooms and boletes) were most
commonly collected (195 specimens in 1999 and 185 in 1998), Aphyllophorales (bracket fungi, coral
fungi) less commonly collected (70 specimens in 1999 and 49 in 1998) and Gasteromycetes (puffballs,
earth starts), lichens, Ascomycetes (cup fungi) and Myxomycetes {slime molds) still less commonly
collected (Fig. 1). Ninety different species of Agaricales were collected in 1999 compared to 85
different species collected in 1998. Thirty different species of Aphyllophorales were collected in 1998
and 1999 (Fig. 2). Although an attempt was made to collect all visible fungi, the smaller ascomycetes
and myxomycetes may have been observed less frequently than larger specimens.

Five species of unusual or uncommon fungi were included in the 1998 report. These were:
Iemadophila ericetorum, a lichen with arctic-boreal distribution (Wetmore, 1968); Amanita crocea,
listed as rare and found in mixed coniferous and hardwood forests from New York to Colorado
(Phillips, 1991); Leptonia parva, reported from coastal California and the Pacific northwest (Arora,
1986); Pluteus aurantiorugosus described as a beautiful, but rare species (Arora, 1986); and
Rhodotus palmatus, reported as uncommon in eastern Kansas (Horn, et al., 1993) and found
infrequently on dead maple (Arora, 1989). Of these five species only Rhodotus palmatus was again
collected in 1999. It was collected from the same site in Botany Bay, on dead hardwood and also from
a new site, Grigg’s Gulch on dead Ostrya virginiana. Unusual fungi collected summer 1999 included
Christiansenia mycetophila, a parasite on Collybia acervata. (Lincoff, 1997). A “false truffle”,
Hysterangium sp. was collected from Boles Canyon. These fungi are very small and usually
underground so are unusual to find (Arora, 1989). Although common in northeastern and northemn
North American bogs, it was unusual to collect Lactarius hibbardae and Lactarius aquifluus
{=helvus), which were growing in a unique Sphagnum moss habitat near Black Fox campground.

Numbers of fruitings were not counted, but very common fungi were noted at permanent sites.
Common mushrooms throughout the'both the summers of 1998 and 1999 were Collybia dryophila
and Collybia acervata.. C. dryophila is reported to occur under Quercus sp. It was collected

under Populus tremuloides, Pinus ponderosa and Picea glauca in this study. During the summer
1998, all sites except Botany Bay had many fruitings of Russula spp. This genus was not as common
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FIGURE 2.
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in 1999. Hygrophorus spp. were coliected frequently during June for both years, especially at the
Alabaugh site. At Alabaugh Canyon during August many fruitings of Marasmius oreades and Suillus
granulatus were observed. In 1999 no S. granulatus or M. oreades were observed at Alabaugh.

Only one specimen of S. granulatus was seen in the entire hills. There were many fruitings of the slime
mold Fuligo at the Alabuagh Canyon site in July and August of both years. The cosmopolitan

species, Fuligo septica and the westem species, F. megaspora were both present under Juniperus
scopulorum. Clitocybe gibba and Coprinus atramentarius were common for both years. More

species of Pluteus were collected in 1999 than 1998.

Of the total different species collected at permanent sites during the two year study, 30% occurred both
years of the study, 31% occurred only in 1998 and 38% occurred only in 1999. A calculated
Sorensen’s index of similarity was 87%, indicating 1998 and 1999 were quite similar in terms of
species present from these sites.

Data from the five permanent sites show 21% of the species at Alabaugh, 14% of the species at
Botany Bay, 14% of the species at Eleventh Hour Spring, 10% of the species at Rochford Cemetery
and 14% of the species at the Rochford FS Road 127-1B site occurred both years of the study at that
site. Of the species occurring at the five permanent sites in 1998 and 1999, fifty (19%) occurred at
more than one of these sites with the majority of species present at only one site either year of the
study. Table 1 shows species that were present at two or more of the five permanent sites for either
year of the study. Two species, Collybia dryophiia and Inocybe fastigiata occurred at all five sites
(Table 1) and several species occurred at four of the five sites (Agaricus silvicola, Collybia acervata,
Ganoderma applanatum, Lycogala epidendrum, Phellinus pini and Pleurotus ostreatus).

It is apparently not unusual for fleshy fungi to foilow variable fruiting patterns. The North American
Mycological Association (NAMA) meets annually for a foray. Typically 200 members collect for one
day at a selected site. Five of these forays have been held at Priest Lake, Idaho. Unpublished data

show a total of 820 taxa recorded. Only 5% of these species were reported for all five years and 58%
were only recorded once. Timing of the foray and collecting and identification biases of the participants
are listed as main reasons for this low overlap. In the present study, the 1998 and 1999 collections are
more similar, but the two investigators in this study were consistent and collected and identified all fungi
as well as visiting each site four times during both years.

Seasonality

August was the best collecting month for both years (Fig 3). Fifty-three percent of the 1998 specimens
were collected in August compared to 34% of the 1999 specimens collected in August. In 1998

continued rains through August may be responsible for the excellent August collecting. This pattern
agrees with information, which predicts that late summer to fall following a rain is the best time to collect
(Evenson, 1997). In 1998, 25% of the specimens were collected in July compared to 30% of the

1999 specimens collected in July.



Table 1. Species present at two or more of the five permanent sites for either 1998 or 1999.

Species

A

E

RC

RF

Agaricus silvicola
Amanita vaginata
Bisporella citrina
Calvatia cyathiformis
Clitocybe gibba
Clitocybe nuda
Collybia acervata
Collybia dryophila
Collybia velutipes
Coprinus atramentarius

Crepidotus fulvotomentosus

Discina perlata
Flammula spumosa
(=Gymnopilus sp.)
Fomes fomentarius
Fomitopsis pinicola
Fuligo septica
Ganoderma applanatum
(=Fomes applanatus)
Gloeophyllum sepiarium
Gymmnopilus sapineus
Hygrophorus chrysodon
Hygrophorus coccineus
Hygrophorus speciosus
Inocybe fastigiata
Laccaria bicolor
Lactarius deceptivus
Lepiota clypeolaria
Leucopaxillus albissimus
Lycogala epidendrum
Lycoperdon perlatum
Marasmius androsaceus
Peltigera canina
Phellinus pini

(= Phellinus ferruginosus)
FPleurotus ostreatus
Pluteus admirabilis
Pluteus cervinus
Polyporus badius

+
+

+ o+ A+ o+ +

+ 4+ + o+

+

+ + +

-+

+

+ + 4+ + +

+ +



Polyporus varius + +

Russula brevipes + + +
Russula foetens - -
Russula fragrantissima + +

Scutellinia scutellata + -

Stemonitis fusa - +
Stropharia kauffmanii - -
Trametes hirsuta + + +

Tremella mesenterica + + +
Trichaptum biforme - + +
(=Trichaptum biformis)

Tubaria furfuracea + +
Usnea hirta + +

Usnea cavernosa + + +
Xeromphalina campanella + + +

A = Alabaugh, B = Botany Bay, E = Eleventh Hr. Spring, RC = Rochford Cemetery, RF = Rochford
FS Road 127-1B.
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Site Diversity

In 1999, Eleventh Hour Spring produced the most diversity of any of the five permanent sites (Fig. 4).
Fifty-two different species were collected from this site. This site is a Populus tremuloides/Pteridium
aquilinum woodlands. Aspen forests of northem and western North America are reported to be
excellent areas for fungi (Arora, 1989). Figure 4 shows that in 1998, the US Forest Service Road
127-1B site produced the greatest diversity of species (45 different species). Botany Bay was also
high in species diversity (42 different species). Both of these sites showed high diversity in 1999,
producing 36 different species and 33 different species, respectively. Pinus ponderosa and Picea
glauca are the dominant trees at both of these sites and both pine and spruce forests are reported to be
rich in mycorrhizal mushrooms (Arora, 1989). Juniperus scopulorum, reported to have few
mycorrhizal associations (Arora, 1986) was a dominant tree at the Alabaugh Canyon site where 23
different species were collected in 1998 and 24 different species were coilected in 1999. The
Rochford Cemetery area is almost exclusively Pinus ponderosa and 28 different species were
collected from this site in 1998, In 1999 it was much less productive as only 14 different species were
collected. No specimens were located during an August collecting trip to this site and this was the
only time during the study we were not able to collect.

Substrates

Soii was the most productive substrate for both years of collecting.. Since many fungi in forests are
ectomycorrhizal with trees (Alexopoulous, et al., 1996) it is reasonable to predict that many of the soil
coliections from this study were mycorrhizal. Ectomycorrhizae are widespread and are estimated to
occur on 10% of the world’s flora and to form relationships with members of the Pinaceae

(Alexopoulous, et al., 1996). It has been suggested that without mycorrhizal associates most plants

could not survive in the highly competitive environments in which they live and that the rise of land plants
was attributed to these relationships (Alexopoulous, et al., 1996). The presence of mycorrhizal fungi
indicate well-being of their plant associate. Some ectomycorrhizal genera are: Suillus, Russula,

Lactarius, Tricholoma, Laccaria and Amanita. All of these genera have been collected in the Black

Hills. Wood was also a very common substrate.

Potential of New 1999 Sites

All additional sites observed during the summer of 1999 show promise for good fungal collecting and all
will be added to our permanent site list for 2000.

CONCLUSIONS

It appears that fungi present in the Black Hills includes western, eastern and boreal species. The fungal
community of the Black Hills appears to be similar to and perhaps dependent upon the flora, which
includes disjunct populations that have evolved in isolation (Froiland, 1990). An elegant example is
Lactarius aquiffluus, a mushroom that is reported from northeastern U.S. bogs. It was located
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growing on Sphagnum, a bog moss in the Black Hills. Most forest fungi are ectomycorrhizal with
trees (Ing, 1996). It would be reasonable to conclude that the fungal communities would reflect the
plant communities and higher diversity of fungi would occur in areas with diverse flora.

After two years of collecting the authors” impression is that fungal diversity is quite high in the Black
Hills, but numbers of fruitings is relatively low. The authors rarely see more than a few fruiting bodies of
a species. Weather could influence this phenomenon. During June, July and August of 1998, 21.4
inches of rain fell in the Rochford area, which appears to be unusually high. Rochford sites were more
productive in 1998 than in 1999. Only 12.1 inches of rain fell during June, July and August 1998 in the
Alabaugh Canyon area and fewer fungi were collected in this dry area. Weather data from both the

U.S. Dept. of the Interior Geological Survey and from the National Climatic Data Center has not been
released for the summer 1999, but will be available in several months. At this time we will evaluate

data to determine if there are relationship between species present and moisture, and species present

and temperature
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