


SUMMARY

Elaterid and throscid beetles were surveyed in the Black Hills Ecoregion, specifically the
Black Hills, Elk Mountains, Bear Lodge Mountains, East Short Pine Hills, Long Pine Hills, and
the Cave Hills. This study was a continuation of the first explicit study on elateroid beetles of
the Black Hills per se, and the first effort to sample the other montane areas of the ecoregion.
Specimens were sampled using Lindgren funnel traps, pitfall traps, and various methods of hand
collecting. A total of 1147 specimens representing 21 genera and 41 species were collected,
processed, and their data entered into a relational database. In the Bear Lodge Mountains, 27
species were recorded for the first time, both from this mountain range and the state of
Wyoming. Twelve species were detected within the ecoregion for the first time.

The beetle species sampled were correlated with recognized forest habitat types. In order
of decreasing elateroid beetle diversity, forest habitat types sampled in the ecoregion are:
Populus tremuloides/Corylus cornuta (27 elateroids), Picea glauca/Vaccinium scoparium (24
elateroids), Pinus ponderosa/Juniperus communis (21 elateroids), Pinus ponderosa/
Arctostaphylos uva-ursi (18 elateroids), Pinus ponderosa/Quercus macrocarpa (15 elateroids),
Pinus ponderosa/Symphoricarpos alba (12 elateroids), Pinus ponderosa/Juniperus scopulorum
(12 elateroids), Pinus ponderosa/Carex heliophila (11 elateroids), riparian woodlands (11
elateroids). Habitats dominated by Picea glauca are not discussed in this report as they were
sampled separately during a previous study, but the diversity data is compared. Beetle
abundance roughly correlated with habitat type, with the moister and more physiognomically and
taxonomic diverse habitats supporting the highest abundance numbers of most species. The
greatest diversity and abundance of elateroids was found at the edges of mesic meadows where

meadows met spruce, aspen, and pine forests, with all of these generalized habltats interdigitating
along ill-defined ecotonal margins.

PROJECT DESCRIPTION AND BACKGROUND

- During 1997 the Small Grants Program of the Wildlife Division, Department of Game,
Fish and Parks, supported a portion of a study on the conifer forest restricted elaterid and
throscid (elateroid) beetles in the Black Hills ecoregion and selected outlying forested ridges and
mesas. Previous studies were directed at sampling the mesic northern Black Hills habitat types
dominated by spruce (Picea glauca) and selected ponderosa pine (Pinus ponderosa) sites. The
study phase reported here investigated a wide range of forested habitats in the Elk Mountains
range of the southern Black Hills, the Bear Lodge Mountains, Wyoming, the isolated East Short
Pine forest on Moreau Peak, Harding County, South Dakota, and the Long Pine forest, Carter
County, Montana. A brief visit was also made to the Cave Hills, Harding County.

Recent surveys of elateroid beetles in the central and northern Black Hills (Johnson 1995)
discovered species never previously reported or confirmed from the region or South Dakota, or
Wyoming. Continued documentation of these beetles is enhancing understanding of the
biodiversity, ecology, biogeography and paleoecology of the Black Hills ecoregion.

Adequate surveys on terrestrial and non-butterfly insects in the Black Hills ecoregion are
lacking. As noted during an ecoregional planning conference in Rapid City on 19 February 1998,
sponsored by The Nature Conservancy, the greatest limiting factor in evaluating the ecological
needs, geographic distribution, and level of threat to invertebrate species, is the lack of basic




occurrence records. This lack of basic biodiversity information presently restricts informed
management decisions regarding natural resource use, as well as conservation of species and
habitats.

The combination of a need for better terrestrial invertebrate documentation and recent
discovery of numerous elateroid beetle species not previously recorded from the Black Hills
ecoregion indicates that new biodiversity studies are needed. Consequently, the elateroid beetles
were chosen as an exemplary group for further study because of the developing database from
earlier studies, their tendency to express habitat specificity, and the evidence that additional
species remained to be discovered in the region.

Study objectives are reiterated in the results discussion.

PROJECT METHODS

Field acquisition of elaterid and throscid beetles requires a multlfaceted approach to
maximize species diversity. Experience shows that a combination of passive traps and active
sampling is necessary, as recovery of the different species varies with the methods employed.
Some species require direct sampling by hand under loose bark, sweeping of vegetatlon or other
active methods.

Trapping schemes were directed towards sampling forest habitat types. These habitat
types were selected following their description by Hoffman and Alexander (1985). Forest habitat
- series sampled were those representing habitat types dominated by ponderosa pine (Pinus
ponderosa), aspen (Populus tremuloides), and bur oak (Quercus macrocarpa). White spruce
(Picea glauca) habitat types were not included as they were sampled in a separate study in 1995-
1996. Ten habitat types were sampled repeatedly by traps and hand collecting in separate areas
of the ecoregion.

Traps used for effective passive and long-term sampling at selected sites are Lindgren
funnels, flight intercept panels, and pitfalls. Lindgren funnels are a nested series of black plastic
funnels that direct specimens into a container of preservative (propylene glycol). These funnel
sets mimic a tree bole and are attractive to tree resting species. Flight intercept traps interrupt the
flight path of beetles, causing them to fall into pans of preservative. Pitfalls are open-mouth
containers set into and flush with the ground to capture crawling species.

Thirty-eight Lindgren funnel traps were set to sample elateroid beetles in the 10 most
common forest habitat types identified in the Black Hills ecoregion. Traps were left for 3.5-4
weeks and reset for a second 3.5-4 week trapping period. Thirty-five traps provided samples
through two 4 week sampling periods. Four traps were removed from their original sites at the
end of the first sampling period due to a lack of captures which were probably due to the xeric
nature of the sites. These traps were reset on Elk Mountain to provide a denser sampling effort at
 this latter site during the second sampling period. One trap was vandalized, being destroyed by
shotgun fire, with complete loss of specimens and the trap. Three other traps had their contents
lost due to vandalism where someone removed them and dumped the catch containers and
contents during one or both trapping periods. All the traps were hidden from view by their
distance or position from tourists and most travellors, suggesting that allottment leasors may
have been responsible for the vandalism.

Several flight intercept traps were experimentally set to assess their future use, but they



(

were not successful in this study. Although they are usually effective for sampling elateroid
beetles flight intercept traps are inherently sensitive to disturbance and are not durable when
contacted by livestock or large wildlife. Damage was excessive and use of flight intercepts was
terminated. Their future use will require unused grazing allottments or establishment of fenced
exclosures.

Pitfall traps were set to sample ground dwelling species. Pitfalls were set at several sites
thought to be potential habitats for certain edaphic species.

Active sampling by sweeping, beating, and gleaning of vegetation dislodges flower and
foliage visiting species into a net or onto a fabric square. A number of species are subcortical or
are either only or best collected under loose bark of decaying logs, stumps, and snags during
early season periods. Such species were recovered by searching in these latter microhabitats.

SURVEY RESULTS

Objective 1 - Detect species of elaterid and throscid beetles through trapping and active
sampling.

Throughout the survey area described above, 35 Lindgren funnel traps and 35 pitfall traps
successfully sampled the fauna during the entire season. Active sampling by sweeping, beating,
gleaning, and searching was done at all trap setting sites and randomly selected sites representa-
tive of forest habitat types not sampled between trap sites. A total of 879 target specimens were
collected in 1902 trap-days for the Lindgren funnels. An additional 246 target specimens were
collected by other methods. These 1147 specimens represented 21 genera and 41 species.
Although no genera were added from previously compiled lists, there were 12 species newly
recorded for the survey area. Of these new records, 27 species were recorded from Wyoming for
the first time.

Appendix A gives a list of each species recovered. Appendix B gives a database table
sorted by species. Appendix C is a database table with the species sorted by habitat type.

Objective 2 - Closely estimate or assess the absolute biodiversity of elaterid and throscid
beetles in the study area.

Kirk and Balsbaugh (1975) recorded 15 species of click and throscid beetle from sites in

the Black Hills. Johnson (1995) recorded 22 species from the Black Hills Experimental Forest, a
central site in the ecoregion. This report records 41
species from the Black Hills. No species are geo-
graphically unique, but were found throughout the
Black Hills ecoregion.

Extrapolation for the potential total number of
species from the curve at left is difficult as
additional sampling periods are necessary to detect a
leveling of the curve based on additions of species.
However, the primary habitat types in the Black Hills
were sampled using standardized methods. Additional







The greatest click beetle species diversity in the Black Hills on this survey was in the
aspen parklands mixed with spruce and mesic pine habitats, especially those bordering mesic
meadows. Twenty-seven (27) elateroid species are recorded from the Populus tremuloides/
Corylus cornuta (Potr/Coco) habitat type, including the only throscid from the survey, Pactopus
horni. All of the sites visited abutted extensive spruce (Picea glauca) or pine (Pinus ponderosa)
forests, and meadowlands. Internally, each site that contained the greatest elateroid diversity was
savanna-like on shallow slopes and typically had scattered sapling spruce, while the more closed
sites in steeper stream bottoms often had birch (Betula occidentalis) in the overstory. Many of
the elateroid species found this h.t. are those found in spruce dominated savanna-like habitats or
that form edges and ecotones to montane meadows, including the edaphic Selatosomus cruciatus,
Pseudanostirus triundulatus, P. propolus, Ampedus pullus, and Agriotes limosus. Open meadow
edaphic species, such as Selatosomus aeripennis, Limonius nr ursinus, Hypnoidus bicolor, and
Hadromorphus nr glaucus species encroach into the ecotonal or edge areas of these h.t's, but are
best regarded as accidental occurrences. This is the habitat which would be that for Ctenicera
kendalli, a boreal forest species historically recorded from the northern Black Hills, but contem-
porary records remain lacking.

A wide range of click beetles provide the greater diversity in the Potr/Coco h.t. Many
subcortical species are present with Ampedus melsheimeri, A. apicatus, A. pullus, and 4.
nigricans being more abundant than in other h.t’s. The edaphic meadow and savanna species
Selatosomus cruciatus, Agriotes fucosus, A. limosus, and A. stabilis, Limonius aeger, and
Pseudanostirus triundulatus were also abundant in this h.t., although most of these are also
found abundantly in the spruce and more mesic pine sites, too. These latter species tend to be
more common in mesic savanna or other mesic and open understory biotopes. Potr/Coco
habitats often blend with the Pinus ponderosa/Juniperus communis (Pipo/Juco) h.t. at higher
elevations in the Black Hills and Bear Lodge Mountains. Where these h.t’s mix they could be
referred to as a transitional Potr/Coco-Pipo/Juco h.t. These h.t’s also tend to occur on more
mesic and deeper soil sites.

Based on previous surveys, the Picea glauca/Vaccinium scoparium (Pigl/Vasc) h.t. is the
second most diverse forest habitat in the Black Hills with 24 recorded species. All of the
elateroid species of this habitat type are shared in total in the Potr/Coco h.t. Many of the species
are also found in the following habitat types, but in lesser abundance and at more mesic sites.

The Pinus ponderosa/Juniperus communis (Pipo/Juco) h.t. ranks third in click beetle
diversity with 21 species. This h.t. is among the colder and more mesic h.t’s the Pipo/Syal as it
is found at higher elevations. The tendency for this h.t. to occur on steeper and shallow soiled
sites likely reduces click beetle diversity. Those species recorded from the Pipo/Juco h.t. have
larvae that are subcortical (4mpedus occidentalis, A. apicatus) or inhabit deep forest duff
(Selatosomus cruciatus, Pseudanostirus triundulatus, Melanotus similis).

The Pinus ponderosa/Arctostaphylos uva-ursi (Pipo/Aruv) h.t. of middle elevatlons is the
fourth most diverse association for elateroid beetles with 18 species. To further the impression
of an intermixed and closely related vegetational associations, the elateroid beetles are also a
blend. Though the majority of species are subcortical (Ampedus species) as is true throughout
the ecoregion, the edaphic Agriotes limosus, A. stabilis, Limonius aeger, and Acteniceromorphus
stricklandi were present, but in relatively low numbers.




The Pinus ponderosa/Quercus macrocarpa (Pipo/Quma) h.t. has the fifth most diverse
elateroid fauna with 15 species. This is a lower elevation association found in the northern -
portion of the Black Hills and is widespread in the Bear Lodge Mountains. Much like the
previous Potr/Coco-Pipo/Juco and Pipo/Aruv h.t’s, the Pipo/Quma h.t. is a transitional commu-
nity with regards the elateroid beetles. There is a blend of subcortical Ampedus species and
Melanotus castanipes, and edaphic Agriotes and Limonius species, as well as mesic savanna
species as Pseudanostirus triundulatus and P. propolus, and the cool-mesic forest species
Selatosomus cruciatus and Ctenicera resplendens. The savanna species were the lowest in
occurrence, reflecting the reduced grassy groundstory.

Another transitional association is a mixing of the Potr/Coco and Pipo/Quma h.t’s. This
association is the fourth most diverse for elateroid beetles with 13 species recorded, but all in low
abundance. The Potr/Coco-Pipo/Quma association is a transitional mixture found in the
northern Black Hills and scattered in the Bear Lodge Mountains. By the elateroid beetles it is
better characterized with the subcortical Ampedus apicatus, A. molestus, and A. pullus. The
edaphic Selatosomus cruciatus, Limonius aeger, and Pseudanostirus triundulatus are abundant
species. A single deolus mellillus is recorded from the Pipo/Quma h.t., but this is a grassland
species that is probably accidental from an adjacent habitat.

The Pinus ponderosa/Symphoricarpos alba (Pipo/Syal) h.t. is the most geographically
extensive forest habitat type in the Black Hills ecoregion, but only ranks sixth in overall
 diversity. Twelve (12) species were recorded from this h.t., with most species in low abundance.
The highest abundances were found in the more mesic sites of this h.t. Most of the species have
larvae associated with moister microsites and are either subcortical (e.g., Ampedus occidentalis,
A. molestus) or in deep forest duff (Pseudanostirus triundulatus, P. propolus). One species,
Hadromorphus sp. nr. glaucus, is a meadow/grassland species and likely enters the Pipo/Syal
from adjacent habitats. :

A third Black Hills h.t. also ranked sixth in click beetle diversity, the Quercus macro-
carpa/Symphoricarpos occidentalis (Quma/Syoc) h.t. This h.t. has 12 click beetle species
recorded from it, but no more than four specimens of a given species was recovered. The species
list shows a variety of subcortical and savanna species at low densities. This pattern of diversity
may suggest that the Quma/Syoc h.t. is not inherently important for click beetles in the Black
Hills, but possesses click beetle diversity on sites where a proportionately greater amount of Pipo
is present.

The least diverse forested habitat types in the Black Hills are the Pinus ponderosa/Carex
 heliophila (Pipo/Cahe) and the undefined riparian woodlands. This habitat has only11 species

recorded from it. None of the species in each habitat are remarkable, but rather each habitat has a
complex of species that is clearly shared with other habitat types. The Pipo/Cahe habitat type
tends to be one of the most xeric forest types in the Black Hills, with little understory. Moist
decaying wood microhabitats are restricted to larger stumps, snags, and logs in protected sites.
The species of this h.t. are either restricted to larger diameter decaying wood (4laus melanops,
Ampedus apicatus, Melanotus castanipes) or are grassland/dry meadow species encroaching
from immediately surrounding habitats (Melanotus similis). This is the only h.t. from which
Ampedus atripennis is recorded, a species indicative of faunal relationships to the southern

~ Rocky Mountain ponderosa pine forests.
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