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Abstract:

The current rate of energy consumption in the U. S. has mandated increased development of the surface
mineable coal reserves of the NGP. In addition to coal, however, the NGP supports a valuable wildlife
resource which, historically, has not been considered in mined land reclamation programs. This has
been due, in part, to 1) inaccurate assessments of the true "values" of wildlife; 2) inadequacies in
conceptualizing what wildlife habitat is; 3) misconceptions in legally emphasized philosophies
concerning wildlife and re-establishment of wildlife habitat; and 4) improper application of reclamation
technologies.

If productive wildlife habitat is to be a realistic postmine land use objective, a holistic approach
incorporating an understanding of the soil-vegetation-wildlife relationships must be implemented.
Reclamation programs must be designed which emphasize topographic and soil diversity, correlated to
appropriate revegetation schemes, to meet the species-specific habitat and forage requirements of
targeted wildlife species. Then, the integrity of mined lands, with respect to support and perpetuation of
viable wildlife populations, can be maintained.
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ABSTRACT

The current rate of energy consumption in the U. S, has mandated
increased development of the surface mineable coal reserves of the

NGP. . In addition to coal, however, the NGP supports a valuable

wildlife resource which, historically, has not been considered in
mined land reclamation programs. This has been due, in part, to
1) inaccurate assessments of -the true "values" ofwildlife;
2) inadequacies in conceptualizing what wildlife habitat is; 3) mis-
conceptions in legally emphasized philosophies c¢oncerning wildlife
and re-establishment of wildlife habitat; and 4) 1mproper application
of reclamation technologies.

If productive wildlife habitat is to be a realistic postmine land
use objective, a holistic approach incorporating an understanding of
the soil-vegetation=wildlife relationships must be implemented.
Reclamation programs must be designed which emphasize topographic and
soil diversity, correlated to appropriate revegetation schemes, to
meet the species-specific habitat and forage requirements of targeted
wildlife species. Then, the integrity of mined lands, with respect to
support and perpetuation of viable wildlife populations, can be
maintained. '




INTRODUCTION

" Coal Resoﬁrce Development and Wildlife

America's pSpul;tién and coqsquent energy consumption have
grown significantly over the past decades. As a result, demands for
new energy sources for the production of manufactured goods and
services have also increased. The coal deposits of the Northern Great
Plains (NGP) are considered an imbortant asset in meeting tﬁese
present and future energy needs.

Of~thé 160 billion tons of coai in the 63 county NGP area, 80.2
billion tons have_peen determined to be surface mineable withA;
potential on;site disturbance area of 1.04 million hectares
(2.6 million acres) (NGP Resource Program 1975). Although this
surface area represents less than three- percent of the nearly 36.8
million hectare (92 million acre) NGP area, adverse 'impactslin
certain areas, with respéct to degradation of wildlife habitat and
associated aquatic'resources, are potentiélli significantl(NGP
Resource Program 1975).

The NGP supports é considerable wilalife resource. Viable
populations of big game mammals such as pronghofn antelope, nmule deer,
and white~-tailed deer inhabit the area. 4Upland game birds such as
sharp~tailed grouse, sagé grouée, Merriam's turkéy, ana ring-necked
pheasant are also present. Migratory waterfowl use aquatic areas
for nesting and brood rearing. Also, diverse populétions of
songbirds, fur bearing mammals, rodents, raptors, reptiles,

amphibians, and fish are present. 1In addition, the NGP supports many




threatened and endangered species or animals of relatively unknown
population status including the black-footed ferret, whooping crane,
American peregrine falcon, northern swift fox, spotted bat, American
osprey, northern prairie chicken, mountain plovgr,;northern léng-
billed curlew, and western burrowing owl. Although this area may
_serve as only seasonal or temporary habitat f&r some of these species,
its value for the retention and mainéenance of viable populations for
all these species is of utmost importance.

In 1977 the United'States government passed the Federal Surface
Mining Control and Reclamation Act. This éct attempted to control the
degradational effects of surface mining and suggested mitigating
measures to rehabilitate mine disturbances. These measures included
the return of mined‘sites.to viable wildlife habitat. Tﬁis,legal
"intent" of the law, however, Becomes somewhat clouded within the
context of the act because of misconceptions as to what wildlife
habitat is. If wildlife habitat is to be seriously'eonsidéred as a
postmiﬁe land use objective, a more holistic understanding of -what
ecological components comprise habitat must be made.

Potential reclamation procedures and processes involved in the
retention or enhancement of wildiife habitat on mined lands must be
legally impiemented and enforced. In addition, an asse;sment of the
true "values" of wildlife, aside from game speciés, must be made.

This assessment should be appfdached from the view point that wildlife




.have values which are not necessarily directly related to economics.
All wildlife possesé inherent aesthetic values which relate to an
animal's natural béauty_expressed thréugh physical fofm‘and life.
style.rnll wildlife also‘possesg functional vaiues. These_valueé
relate to‘an.organism's role in food.chains, energy dissipation within
the ecosystem, and ways it directly or‘indirectiy affects the
functioning of that ecosystem.

This paper will attempt tb define the components of wildlife
habitat which should be considexfed when rehabilit;ating mined larids for
wildlife use. Misconceptions betweeh the intent of the Federal
legislation éﬁd the means of achieving that intent (the extené of the
legiglation)will be discussed. Reclamation procedures and processes

will be suggested which will maximige the value of ﬁined‘lands as

wildlife habitat.

° Conceptual Definitibns
" Habitat is a diffiéult term to define. Differences exist with
respect to how it is humanly peréeived and the specific criﬁeria used
to descibé it. Daubenmire (1968) defined h;bitaf type as a specific
kind of environment or living space which provides at least the
minimal conditions for one organism or gﬁoup of organisms to appear
together. Odumq(1959) stated that ﬁabitat is simply the.place where

a group of organisms appear together.




At this time, ;n important distinction between habitat and
environment must bé madé.‘ Environment is-considered a fuctional
entity that relates to a specific organiém via.;ts sensory
capabilities“anq physi§logical and/or behavioral responses. Thus an
area which represents habitat for numerous organisms is perceived
differently by those oyganisms. This distinction accentuates the
necessity of defining and considering habitat in terms of specific
organism life requirements.

Habitat will be described in this paper as one or more properties
of the organism in qﬁestioh such as the organism's morphological,
phys;cal, and behaviorél requirements both in space and time.
Habitats posseés char;cteristics ineluding landform, topoéraphy,
climate, and vegetation. Habitats are also dynamic with respect to
both organism use and successional changeL When considering
reclamation for habitat, per sé, a holistic or systems aﬁproach
incérporating'all components of the system, both in sequence and
location, must‘bé understood aﬁd used.

Hildlif

.Wildlife is defined within the context of this paper as the
biotic animal component of an ecosystem. Wildlife includes mammals,
birds, émphibi;ns, reptiles, fish, crustaceahg, insects;
micoorganisms, etc. They all possess value, either economically,

aestheticallj, functionally, or any combination of these factors.




Regarding human perception of animal life, wildlife can be classified

"as being either "visible™ or "nonvisible."

"Visible® wildlife are defined QSmorganisﬁs the genébal»public
recogniées and appreciates either :thircu_ i visual experiences or by
knowledge gained through awareness and publicity. These species also
chanactéristically possess high economic and aesthetic values in
addition to functional values. Visible wildlife would include game
anima;s, raptors, poticable animals such as beavers, selected
songbirds such as robins and cardinals, trout, and earthworhé. The
size of this group is largély dependent on their visibility to the
general public and the level of public interest concerning their
existence.

"Nonvisible" wildlife are defined as organisms the—general public

_sees but does not recognize. They are organisms people do not

acknowledge because they seem to serve no obvious worthwhile function,
eg. they are not hunted or actively pursueﬁ for aesthetic reasons.
They also include animals which people attempt to eliminate because
they are finfringing on .people's rights.” These species
charact;ristical;y possess only functional values.. .honvisible
wildlife would include small rodents, crows, coyotes, microoréanisms,
and most reptiles and amphibians.

Targeted species of reclamation programs are generally visible

wildlife. Their return enhances the area economically, aesthetically,




and to some éxtept functionally. However, éhe existence of many
visible wildlife species is highly dependent on_the‘presehce of
nonvisible animals. For example, soil ﬁicroorganisms influence the
vegetation component of an area. Also, raptor use of an area is
directly . related to the presence of small-mammals functioning as a
food source. An asséssment of éhe true value of all wildlife present
in an area must be implemented so that the area'é wildlife habitat
potential may be realized. The functional value of all wildlife
species ahd their requirements must be considered when reclaiming for
wildlife habitat. Failure to consider the nonvisible component of
wildlife cén result in the. inability to re~-establish targeted visible
wildlife species. )
Hildlife Habitat
The concept of wildlife habitat will be described within the

context of this paper as a complex of physical and structural features

across an area. The relative juxtaposition of these habitats with

respect to providing food, water, cover, and space for differing
wildlife species determines éheir values, The wildiife énvironment

can be species~specific ih that a complex-of components requirgd by
one species caﬁ be of marginal or no value in meeting the Eesource
needs of a differen£ species, On the other hand, an area used
primarily by one species because of iés value as a food source may be

used concurrently as a cover source by a different species.. Bach




component of ;n ar;a désignated as wildlifé habitat ppovides a
function within the habitat complex. h

Leopold (1933) stated that éame (presence) is a phenomenom of
edges, eg. where two or more physical and/or structural habitats come
together., The increased use-potential of these edges is due either to
the desirability of simultaneous access to more than one environmental
type, the greater richness of border vegetation, or both. Species of
low mobility require more nﬁmerous edge effeéts witﬁin a smaller unit
of area than do species of higher mobility.

The number of edge effects encountered across.a land unit
eonstitutes'interspersion. The more edée effect present, the higher
the degree of interspersion. Theoretically, the higher the degree of
- interspersion, the more’habitat typé diversity present within an area
and thus the éreater the potential productivity of that area as
Hwildlife habitat,

Terrestrial wildlife habitat typeé are delineated by the
vegetative life forms present. The degrée of habitét type diversity
expressed acrdss an area is ; direc; functionkof_the landforms
present. Differences in topographic bosition, aspect, and soil
composition, coupled with climatic factors, determine the‘potential
variability of habitét typeé that can be expressed across the

landscape. The wildlife present, therefore, represent an integrated




product of the net array of bpth tﬁe biotic and abiotic factors
présent in an ecosystem. |

When reclaiming for wildlife habitat, diffe;ences in "the postmine
physiography and soil composition will determine the degree of habitat
type diversitf that can ultimately be expressed. Overburden and
topsoil handling to promote a soil mosaic across the'site will
increase the poténtial forure-establishﬁent of variabie habitat typgs.
A working knowledge of what habitat type complex is most desired by
the targeted wildlife species will enhance the value of that reclaimed

site as potential wildlife habitat,

INTENT VERSUS EXTENT OF FEDERAL LEGISLATION CONCERNING RECLAMATION

FOR WILDLIFE HABITAT

-Introduction

This section is a critique of selected portions_of the 1977
Federél Surface Mining Control and Reclamation Act (PL 95-87). This
legislation was enacied to miﬁimize the adverse effeéts of surface
mihing on the environment and society. Basic reclémation procedures
and philosophies to facilitate this end are suggested in this law.
.The terms intenb and extent suggest a dicﬁotomy between legislative
goals and the real effects of implementation of reclamation laws.

"Intent" refers to the inherent goals of reclamation as stated in this

legislation with respect to retention of, and enhancement of wildlife




habitat on surface mined landé. "Extent" of legislation refers to the

prqcedural recommendations and their limiﬁing effect upon the abilit&
of the.coal extraction industry to fulfill the desired goals of
reclamation. As a result, legal descriptions of desired poétminins
ecological éﬁnditions are codified, but the implementation of
appropriate préctices which would accoﬁplish these goals is not
realistically considered or'ailowed.

The law does not allow adeduate flexibility in-its regulations to

fulfill the intended pufpose of reclamation for wildlife habitat.:

This is partially due to legally stated gildlife habitat concepts
which go not fuliy éxplain or emphasize the coﬁplexities and
interactions involved in such a postmine land use. With this in mind,
the following questions arise:

1) If reclamation proceeds according to legal guidelines, to what

extent will the postmine ecosystem fulfill the desired intent with '

respeét to reclamation for wildlife habitat;

2) What are some misconceptions which exist in the legal
guidelines with respect to wildlife and wildlife habitat on mined
lands?

To address these questions, relevant iqférmation from the above~
mentioned Federal legislation pértaining to reclamation for

terrestrial and aquatic wildlife habitat on mined.lands will be cited.

A discussioh~evaluating areas of this legislation where misconceptions
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and shértcomings exist will be emphasized. Suggestions remedying this
situation will be set forth.

Legal guidelines in the Federal Régister (USDI 1977) state that,
"where wildlife habitat is to be included in the postmininglland use,
tﬂe permittee shall consult appfoprigte State aﬁd Federal wildlife and
land management agencies and shall select those (plant) sbecies that
will fulfill the needs of wildlife including fbod, water, cover, and
space, Plant groupingé and water resources shall be spaced and
disfributed to fulfill the requirements of wildlife. Further, fish
and wildlife habitat, water, and vegetation of significant value and
the habitats of threatened or endanggred species shall ;nd will be
protected."

These statements indicate a basic unqéré£anding by regulatory
personnel that terrestqial wildlife have definable life énd habitat
requirements and that the distribution of these resources is
important. These resource requiréments, however, cannot pe thought of
as separate entities but must beuconceptualized as a coerdinated and
functioning complex of ﬁerrestrial units. Thoughtful apporfionment of
these units must be considered to maximize the potential productivity
of the reclaimed area as well as £he definedlland unit as a whole,

Regulations require surface mine operators to protect or restore

productive wildlife habitats upon which continued wildlife species
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survival is dependent (USDI 1979). Protect;on of areas designated as
critical use Qreas is extreﬁely important. However, habitat
humanistically designated as minimal use areas must be considered in
the overali needs of the speciés. Consideration of the total habitat
and épatial_characteristic; of components of that habitat must be
emphasized.

The iaw.states that the best technology currently available
(BTCA) must Be apblied to- minimize disturbances and the adverse
impacts on fish and wildlife resources and related environmental
values, and these reso;rces ﬁre to be enhanceq.wherg practicable
(Public Law 95-87 1977). - The assumption must be made that thé BTCA is-
economically feasible and not legally restricted. A difference in
currently applied technology and the "best technology currently
available™ in the field of reclamation may exist.

Reciamation for wildlife habitat involves considerations for the
return of soil, vegetation, and topographic components of an
ecosystem., Legislation addresses these components individually. This
approach is one qf éhe main shortcoﬁings of the legislation.
Integration éf these components is more sui£able when attempting to
convey an understanding to mining.companieé of what wildlife habitét
is. |

Regulations address vegetation by stating that revegetation,

based on site-specific species selection, should encourage the'rapid
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proliferatioﬁ of vegetative cbver and prohoté‘reeovery to productivity
levels Eompa;ib;e.with approved land use, in this case,.wildlife
habitat (USDI 1977). Use of plant species of high wildlife _
nutritional value and potentiall} high ground cover in the seed mix
will tend to enhance ﬁhe use of areas, particularly by éame species
' (USDI 1979). The Federal Register (USDI 1977) further states that
—vegeéaéive‘cove} should be capable of'stabilizing the soil surface.
Seedeﬁ vegetation should also be of the same seasoﬁal variety native
to the area. Vegetation will be considered of-the same seasonal
variety when it consists of a mixture of species of the same or
superior utility for wildlife use when compared with the utility of
naturally~occurring vegetatioq during each season pf the ye;r.

The preceeding statemeﬁts indicate.a regulatory understanding of
ﬁhe importance ofnrevegetating potential wi;diife habitat with plant
species which will fulfill wildlife food aﬁd cover reqﬁirements.
Revegetation to control erosion and ppomote species similar in
seasonal utility to pfemine vegetation is an acceptable requirement
provided site characteristices can Support this vegetation, but

»differential plant growth medium characteristics and depths resulting
in gradations of habitat types down a slope may need to be considered.

The Final Env1ronmental Statement (USDI 1979) states that.
veggtation eétablishment'is'largely‘dependent upon substrata and soil

moisture conditions. Reclamation regulations require proper topsoil
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‘handlipg‘and replacement to promote reveéetation ofvwildlire'habitat
on mined lands., "Intent" as stated here cannot be realized unless
soil diversity expressed through topographic variety is implemented.
To this end, legislafion introduced the concept of approximate
original coﬁtour (A0C) (Public Law 95-87 1977, USDI 1977). This
concept states, "The reclaimed area... closely resembles the g;neral
surface configuration of the lénd prior“to mining and blends info and
compliments the drainage pattern of the surrounding terrain with all
highwalls and spoi; pileé eliminated..."

A major misconception exists in the legal philosophy that a
complex of habitat types may be aéhiéved by implementing the concepts
of legally emphasized seeding mixtures and A0C. The vegetation
‘expressed on a site is a reflection of the soil's chemical, physical,
structural, and posiiional characteristics. The site's.level of
productivity is é direct resﬁlt of soil\nutrient availability and soil
water holding capacity. Establishment of habitat type diversity _
across regraded, gently rolling topography cannot be achievéd simpl&
~_by planting a diierse seed mixture on a relatively homogeneous soil.
Diverse habitat types may be established initially bﬁt the ultimate,
self-perpetuating vegetative cqmposition will be an expression 6f the
inherent'physical and chemical characteristics of the replaced soil
medium. Vegetative composition will change in fesponse to inter- and

intra-specific plant species competition in accordance with changing
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soil characteristics to ecplogically express these\inherent
characteristics. An understanding that diversity of returned Qoii and
geologic materials, correlated to topograpﬁic_position and asbect, to
promote diversity of vegetative habitat types across an area is of
utmost importance when considering wildlife habitat as a postmine land
use goai. |
‘ Iﬁe Final Environmental Statemént (usSDI 1979) stated tﬁat adverse
impacts of the regulations would result from several requirements that
may cause more loss of‘wil&life habitat than mining. These would
' include storage of segregated sdil which requires disturbance of land
for storage piles, and design criteria fér diversions, impoundments,
sedimentation'ponds, and roads. Broad and long-lasting impacts on
wildlife, howgver, are caused by habitat impairment (USDI 1979). The
life requiremenﬁs of many animal?species do not permit them to adjust
to changes created by land disturbances. These changes impgir the
habitat component called_;iving space, It thus becomes extremely
important for mining companies to determine}species—specific responses
- to alterétipns in living space; This will result in a more accurate
assessment of actual impact levels on mined land wildlife species.,
The regulations state that unavoidable impacts of mining on
wildlife méy be lessened through the requirements of a wildlife
protection plan (USDI 1979). The wildlife proﬁection blan includes a

statement of how the mining plan will minimize disturbances and
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adverse impacts on fisﬁ and wildlife and related environmental values
during surface coal mining and reclamation operations, and how
enhancement of these resources will be achieved where practicable.
The protection plan should cover the mine plan area and portions of
adjacen£ areas as détermined by the regulatory authority. Also, a
statemént ekplaining how the app;icant will utilize impact eonfro;
measures, ﬁanagement techniﬁues, and monitoring ﬁethods to protect or
enhance the followihg, if they are to be affected by the proposed.
gctivities: .

1) Threatened or endangered species of plants or animals
listed by the Secretéry (Interior) under the Endangered Species Act of
1973 and their c¢ritical habitats;

\ 2) Species such as eagles, migratory birds or other Qnimals
‘protected by State and Federal law, and their habitats, or other
species identified through the consultation process; or

3) Habitats of unusually high value for fish and ﬁildlife such as
wetlands, ripariah areas, cliffs supporting raptors, areas offering
special shelter or protection, reproduction énd‘nubsery areas, and
wintering areas (USDI 19%9).:

The wildlife protectioﬂ plan is a needed and beneficial aspect of
the legal regulaéions. A'tﬁorough assessment of the potential impacts

.on wildlife habitat and populations of a mined area and the knowledge
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of their extent is of utmost importance when adequately determining
and implémeﬁting'ﬁitigation scheﬁes.
) tic Habitat

Legal guidelines state that the regulator& program provide fér
the restoration, protection, enhancement, and maintenance of aquatic
life in waters that may be affected by coal miﬂing (USDI 1979)s The
regulations also provide for the utilization of the ETCA for
minimizing advérse impacts on aquatic resources and related
environﬁental vélues, yhere possible; as well as the enhancement of
the resources where practicable (USDI 1979). _Thése regulatory
statements imply that aquatic resources have value and thaé protective
measufes will be implemented to retain their integrity.

With respect to permanent impoundments, the law states that they
may be retained for beneficial purposes such as stock ponds,
irrigation, fire proﬁection, recreation, or water supply. The
rgquiremept to achie;e AOC does not prohibit construction of small
depressions if ;hey are apprbved to minimize erosioh, conserve soil
moisture, or éromote Qégetation‘(Public Law 95-87 1977). Permanent
impoundments may be retained pro?idéd.all highwalls are_eliminated by
grading to appropriate contour and provisions for postmining ;and use
and protecéion of hydrolpgicai balance are met (Public-Law 95-37
_1977)4 The beneficial purposes stated relate to human economic needs .

which do not include the value standing water provides for wildlife
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use or the resultant increased habitat diversiﬁy. Watershed
gapabilities related to AOC landscape design must also be considered
for impoundment size and permanency.

Regulations recognize that impoundments will eliminate habitat
for certain wildlife species, -however, they will create new habitat
for other wildlife species (USDA 1979). This statement relates
primarily to spatial considerations. The inherent value impoundments
add to the overall habitat comp;ex far exceeds the spatial habitat
lost. This consideration should be emphasized in the regulations.

With fespect to streams, requirements in the regulatiﬁns
encourage the restoration of both diverted intermittent and perennial
'streams, and fequire that divertéd‘streams Eontain alternating
patterns of riffles, pools, and drops rather than a uniform depth
which causes changes in stream bed chafﬁéteristics, water temperature,
as well as.dissolvgd gasses important to aquatic 1life (USDI
1979).

Alternating patterns of riffle, pool, an@ drop sequences in
restored streams are legally emphasized, & misconception exists,
however, as to the extent to which such a goal may bevultimately
realized. Alternating patterns are a result of diversity in stream
channel characterist;cs. Ir this stream condition is the desired land
use goal, diversity in materials used iﬁ stream bed and channel

reconstruction must be selectively handled and appropriately returned
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so altefnating patterns resulﬁ. In-chaﬁnel structﬁrés and bank
vegetaﬁion also need to be con;idered and implemented to aéhiéve this
goal,. '

Riparian habitats associated with water resources are of
unusually high value to wildlife, especiglly in sémiarid parts of the
west (USbI 1979). These habitats havé a re;atively diverse
‘'vegetational structure which in turn génerally suppqrﬁ more diverse
and produétive wildlife popﬁlations than do adjacent .areas. The
regulations address riparian habitat by reqﬁiring a buffer zone of 106
feet between surface mining ;ctivities and perennial streams.or
streams with a micro-invertebrate bioclogical community. Protection of
such buffer zones assures continuing ripérian vegetation and riparian
habitat of value to most wildlife séebies (Public Law 9587 1977,
USDI 1979). Vegetation a;soeiéted with aquatic resources must be
maintained.s The value riparian community types afford the entife
habitat complex of a mined site must be legally emphasized.

The Fe&eral Register (USDI 1977) states that stream diversions
and construction of tgmporary impoundments to comply with'fegulations
protecting water quality and qu;ntity will have temporary adverse
effects, These would include loss of ripariah habitats, problems in
mainténance of stream inflows, sedimentation, and toxic elements.
.Regulations addressing these problems are stated in the Final

Environmental Statement (USDI 1979). However, reclamation procedures
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wﬂich must belimplemented to mitigate these conditions’aré not
adequately emphasized,
Supmation
The intent of legislation as stated and procedurally imblemented -

could have beneficial results in thelbe;establishment of terrestrial
and aquatic wildlife habitat on mined lands. Misconceptions exisf as.
to the extent to which suéh intents mai be realistically fulfilled.
Procedural recommendations, sﬁecifically in the area.of AOC and the
return of a hémogeneous‘topsoil-rooting medium or stream bed medium,
will not fulfill the goals of habitat type diversity in terrestrial or
aquatié ecosystems. A better understanding of the relationships
involved in the wildlife habitat complex would facilitate its return.
Considerations for the diversity of habitat types across an area must
be made to ensure viable living space for wildlife. An understanding
of the importanée.water resources possess in enhancing the overall
habitat complex and how these resources affect wildlife distribution
and use of an area must be realized. A coo;dinated effort involving
an understanding of what wildlife is, what interactiohs are involved
which determine use potential of a site, and what procedural
rehabilitation methods will adequately fulfill its re-establishment
needs to be implemented. Aﬁ approach synthesizing these aspects into
a workable scheme will}greatly enhance efforts to reclaim mined areés

for wildlife habitat.
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DEVELOPMENT OF WILDLIFE HABITAT ON MINED LANDS

Soil-Vegétatidn—Wildlife Relationéhips

Wildlife species present in an area are a function of habitat
types. These, in turn, are a function of plant species life form and
composition. An understanding of why and where different vegetative
life forﬁs exist is of utmost importance when attempting to reclaim
mined lands for wildlife use. The inter-relationships of soil,
vegetatibn, and wildlife (Fig. 1) must be evaluated to successfﬁlly
rehabilitate viaﬁle habitat complexes. éurthermore, these inter-
relationships must be emphasized to enhance the value of areas as
wildlife habitat.

Soils are very'iﬁportant in wildlife habitat development; A
determination of the potential visible plant components of habitat and
the resultant levei of value to wildlife may be realiged’through
proper segregation and application of soil and éverburden. An
awareness and consideration of the values that landscape structural
features, such as rock outcrops and depressions; possess in enhancing
diversity within these habitats must also be evaluated.

Soils of an area directly influence the potential vegetative
composition tﬁat will dominate a site (Fig. 1a). Soil is a.plant
growth medium possessing inherent chemical, physical, and structufal

properties, These properties, in turn, influence the ability of the

soil to support vegetation. The plant species ‘composition of an area
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SOIL VEGETATION WILDLIFE

Figure 1. SOIL - VEGETATION - WILDLIFE RELATIONSHIPS
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is, tberefore, af least partiélly determined by the‘soils ﬁresent.

Theyvegetation of an area has a recip%ocal'effect on the soils
(Fig. 1b). Vegetation can, thfough root action, facilitate
decomﬁosition of rock or pﬁrent material, increase infiltration, and
decrease compaction of'minésoils. Exudates from plant roots can.
alter sdil pH. Vegetétion can hdld and protect soil so it is
minimally.affeeted by the'enssive forées of Qind and water, Also,
decompoéition of plant residues éffects the soilcheiically and
-physically with respect to electrical conductivity, cation exchange
capacity, orgapic matter content, texture,.structuré, water holdiqg
capacity, and color.

Vegetation composition and spatial distribution affects the
potential wildlife use afforded that area (Fig. 1e). Habitat'types
provide specific kinds of environments or living spaces for different
wildlife species. The proximity of these habitats to one another
results in edge effects. Their distribution across a landscape %s
measured by.an index of interspersion. The result is an.area
possessing varying degrees of value as habitat for different wildlife
species.

Wiidlife present in an area can actively affect ﬁhé vegetative
:composition of that area (Fig. 1d). Wildlife utiliée certain piants
and plant parts for varying reasons, éeasonal changes in use aléo

occur. These uses result in differential impacts on the vegetation
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community. 'F‘or example, if an animal eats the apical meristems of a
plant, this will retard vertiéal growth and lead to more horizontal
spread of the plant., This may alter animal spééies use of the plant.
In addition, preferential browsing may cause a change in the
competitive ability of the plant which could lead to a change in' the
vegetative composition of the area.’ Simultaneously, grazing "or
browsing of some ,plant spec:'i.e's inc'r'eas.es. tiller growth coxﬁpared to
ungrazed or unbrowsed plants. Anot;her' example would be girdling of
trees by wildlifé. ‘This r'esulés in a change from a live, healthy tree
to a snag altering the use botentiai afforded wildlife by that tree.

The nature of the soils of én area affect the wildlife use of
that area (Fig. 1e). Crawford (1950) stated, "As soil goes,. so ‘goes
wildlife," and, "yildlife is a crop of the land.," By studying.
animal p_roductivity related to soil fertility, Crawford found that a
p_ositive corrélation- existed between soil fertility and w;ldlife
productivity, density, and §ondition. This type of information
indicates that the soil quality of an area can aff‘e;:t the wildlife
quality of that area.

Wildlife activities can affect soil-s in various ways (Fig. 1£).
Mierobia} wildlife affect soilé chemically and physically and are
essentiai for mineral cycling. Defecation, hoof action, and tfamp;ing
affect soil pﬂysically ;nd structurally. Burrowing wildlife lspecies

affect soil structure and can lead to the fdrmati;’)n of krotovinas.
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Through this complex of interactions, structural and functional
changes in each aspect of the ecosystem occur. Understanding and
evaluating each aspect with respect to its present condition and its
direction of successional change is very important. From this, an
accurate assessment of the presept and future values an.area has as

wildlife habitat can be determined.

Reclaimed Habitat Complex=Misconception

A misconception exists as to the level at'which'realistic success
has beeﬁ achieved pertaining to the re-establishment of productive
wildlif'e habitat coﬁplexes'on minéd lands. Wildlife use of- reclaimed
"habitat complexes"™ has been observed. Wildlife use, however, may not
necessarily be a result of the habitat compiexes reclaimed for, per
se, bﬁt a result of the successional processes inhérent on any
disturbed site. The reclaimed habitat complex is, in many instances,
a temporary situation, Its wvalue as a long-term residence capable of
perpetuating diverse wildlife populétions is limited.

Mined areas possess revegetated sites from.different periodé qf
applied reclamation techhology. Differing topographic requiremeﬁts,
seéd mixtures, planting schemes, soil.amendménts, ete. have
subsequently led to a variety of vegetative exbressions. A complex of‘
different vegetative habitats has resulted across some mined areas.

The expressed diversity together with edge phenomenom and

interspersion, have greatly increased the value of these reclaimed
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comp;exes as wildlife habitat. However, edaphic considerations
emphasizing thosé environmental factors théh w;ll contribute to the
refention of this complex have not beeﬁ historically emphasized.

As successional sequences continue{‘invasiqn of different species
'or expansion of planted species either of which are more adapted to
the inherent site characteristics will occur. These species may change
the vegetative eomposition of the site. Regardless of the initialv
manipulative revegetation methods used, sites with similar edaphic
characteristics will reflect similar habitgt types. The initial area
diversity which resulted in a complex of habitat types acrbss the area
will be minimized. Diversity of wildlife use and value of the area as

wildlife habitat will concomitantly decrease.

Topography: Approximate Original Contour-Discussion‘

The legal concept of approximatetoriginal eontohr, aptly coined
AOC, is beneficial. Contour divefsity is needed for the full
expression of h;bitat type diversity on mined lands. Varying habitats
are essential and.ultimately diﬁtate wildlife diversity and
utilization potential of an area. Within the context of reclamation
philospphies, there is legai gncouragement fér the return of the gross
topographic appearance of an area, Variation in revegetation efforts

as-expressed by individual seed mixtures promote speciés establishment

and perpetuation relative to their topographic position. It was
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anticipated that this would ultimaéely lead, through diversity of ré-
established vegetation types, to diversity in wildlife species use of
the érea. Within the AQOC concept, desired re-establishment of habitat
type diversity, as stated, may no£ be a realistic occurrénée.
The premine.topographic contour of aAlandscape was present, due;

_in part;., to the varying physical and structural chéracteriétics of
the geologic materials present. Are;s with differential resistence to
weathering processes had resulted in é variety of potential plant
growth media, These media ultimately dictated the habitat complex to
be expressed. For example, knolls or areas of elevated topogﬁaphy
‘were present due to a surface or capping strata material which was
more resistent to erosive processes than the materials around it. The
habitat diversity thus expressed was a function of resistent surface
strata characteristics -and varying ﬁopsoil depths as a result of.
differential erosion and deposition processes. The presence of strata
outcrops and exposure also influenéed the expressed habitat diversity
(Fig. 2a).

Within the cohtext of AOC ideology, a-virtually homogeneous, with
respect to texture, and ﬁniform, with respect to depth, "soil"
material is contourgd io‘a predetermined shape. The potential habitat
diversity expressed on and around that returned knoll is 'a function of"

topsoil characteristics and probably exposure (Fig. 2b).
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A propésed alternatiye involving intensified soil and overburden
selective handling procedures within the context of the AOC concept
would be to diversify the geologic constituents of the returned knoll
area. HReapplication of coarse textured materials to the top‘qf the
knoll, variability inlﬁopsoiling depths down the slope, and placement
of‘rock piles‘ét varying levels down the‘glope are possible.
considerations. Habitat aiversity on and around that returned knoll
could then be a function of the resistent capping material, variable
topsoil depths, rock piles simulating strata outcropping, and exposure
(Fig. 2c). In addition, soil handling to promote woody plant species
in draws will greatly increase habitat diversity. Also, selective
placement of materials for alluvial vailey floor (AVF) re-
establishment is important. Utilization of such procedures is needed
to return some semblance of plant growth medium diversity to a
reclaimed sife. In this way, habitat type diversity can be a
realistic postmine goél.

Thé concepts of increased selective handling of geélogic
maferials to promote diversity of habitats‘éan,be applied to stream
reclamation. A reclaimed stream chénnel designed with homogeneous
materials will result in uniformity of flow resistence. Regandless_of
the retunnedtchannel configuration, a relatively straight, uhif;rm

channel will ultimately result. Diversity in flow and potentials for
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aﬁﬁatic habitat will se minimized. Stream meandering and pool,
riffle, eddie, and drop sequences develop in response to grade, in=
stream struétures, and channel bank characteristics wﬁich subject the
water flow to varying levels of contact and resistence. Use of in-
stream and channel bank structures such as rocks, trees, established
vegetation, or-artificial structures (riprap)‘will:promote diversity
- in flow rates. Stream bed materials are transported ahd déposited
within a channel commensurate with varying flow rates. Productivity
of streams is directly felated to diversity in flow rates and types
and distributions of stream bed materials. Reclamation,procedufes
which emphasizé flow rate diversity while simultaneouély proﬁoting the
development of productive stream bed habitat must be considered. ' The
resultant diversity.in'flow rate, water depth, etc. increases the

aquatic habitat potentials of that reclaimed stream.

Species-specific Habitat Requirements
Mined lands provide valuable potential habitat situations for
seasonal and permanent wildlife. However, h#bitat and forage
requirements differ among wildlife species. When reclaiming mined
;ands to encourage uée by specific (targeted) species, knowledge of
their habitat and forégé preferences is vital. The following is a
review of literature felating specific wildlife species to their

seasonal preferences for topography, food, cover, and water.

Considerations for the seasonal habitat and forage preferences of"
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targeted wildlife will be beneficiél-in the design 6f rehabilitation
programs for tﬁese species.l Such information is a valuable aid when
attempting to reclaim mined lands for wildlife habitat.

Seasonal differences exist within animal taxa with respect to
preferred foods, optimal cover situations, and the néed for water,
Variations in diet are related to seasonal availability, succulence of
food materials, and age status of individual animals. - Cover seiéction
is related to funct;onal cover differences which occur throughout a
season (i.e. brood, léafing, nesting, roésting, fawning, wintér'cover;
etc.). Water use is baéed on availability and form (i.e.open water,
succulence, dew, etc.). The amount of water needed by a species at
any one time is reiated to the-physiological state of the animal.
These differences will be elaborated’upon so that seasonal, species-
specific management recommendations can be made. |

Speciés-;pecific habitat and food preferences will be stated for
many geographic areas. Some are not specifically feferenced. Mining
companies must perform adequate and thorough premine vegetation
1nventor1es to determlne the plant characteristics of the m1ne site,
Then, appropriate reclamation procedures, emphasizing geographically
and climatica;ly seleqted plant species, may be applicable,

Within the context of this péper, colloquial names for animals
and plants will be used. Common names with their appropriate

scientific name are ;isted in Appendix A.
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Emﬁéhg:n Antelope

Pronghorn antelope habitat.is characterized by open prairies and
sagebrush plains (Sundstrom ‘et al. 1973). Habitat types include big
sagebrush/grassland, grassland, and cropland (Ba&les# 1969, Cole and
:'Hilkins 1958). Bié sagebrush is the major controlling factor in
habitat selection and use. A gently rolling topc;gravphy with stands of
taller browse and intermediate sized shrubs has been suggested‘fér
optimal pronghorn use (Hinkle et al., 1981). Dispersed water
developments lea& to better distribution of use across an area
(Ba&less 1969, Hinkle et al. 1981)."

Habitat preferences are po some extent seasonal for ﬁhis species.
Sagebrush/grassland is the heaviest utilized habitat type in winter.
Méjor plant species in this vegetative type'include big sagebrush,
. fringed sagewort, and Sandberg bluegrass. The sagebrush/greasewood
type is aléo impértant. Grassland and sagebrush/grassland are the.
ﬁost commonly used vegetative types duriqg spring.
Sagebfush/grassland, grassland, and croplands containing alfalfa are
important ﬁabitat iypes during summer. Sagebrush/grassland and
deciduous shrub/graséland are frequented during fall (Bayless 1969,
Beale 1970, USDI 1978).

Succuleﬁee aﬁd availability are the major attributes determining
seasonal forage preferences (Beéie 1970). Winter diets consist

primarily of shrubs and evergreens., Juniper and big sagebrush are
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important species during this ;imé. Forbs, including'frihged
sagewort, éonstitue part of the winter diet. New groﬁth of grass,
browse, and forbs are iﬁportant_spring foods. Sandberg bluegrass,
tﬁickspike wheatgrass, saltbush, rabbitbrusﬁ, fringéq sagewort,
pricklypear cactué, and Russian thistle are some species of use and

reveal the variable diet of pronghorn during this season. Summer diet

. 1s predominantly forbs including fringed sagewort, alfalfa, dandelion,

and'&ellow sweetclover (Beale 1970, Sclwartz and Nagy 1976, Cole 1956,
USDI 1978, Hinkle et al. 1981). Brouse speciés such as snowberry and
rabbitbrush may also bé important. Browse and forbs constitute tﬁe
bulk of the fall diet. Big sagebrush, western snowberry, snakeweed,
and alfalfa are most important during this period (Cole 1956). Grass
may be utilized during periods of late fall green-up (Bayless 1969).
Mule Deer |

Ideal mule deer habitat is characterized as containing 50 percent
brushland, 25 percent woodland, and ZS:percent ﬁonforested land
(Hinkle et al. 1981). A midsuccessional vegetatién matrix having high
species diversity or those which'provide small openings with nearby
escape cover of brush, woodland, of_forest taller than 2 meters (6
feet) ﬁas been suggested by tﬁe Fisﬁ and Wildlife Service (USDI 1978).’
Hﬁere vegetation does not provide sufficieht cover, lan&forms
providing topographic cover méy replace it (Kerr'19T9L

Muie deer migrate seasonally in response to the topographic
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protection evailable at different elevations and the persistence of
snoe'pack‘(Gurell aed Papez 1963, USDI 1978). Mule deer show
preference for winter ranges dominated by browse species., Winter
range habltat types include plnyon/Junlper, sagebrush/grassland,

sagebrush/bltterbpush, ponderosa pine, lodgepole pine, and Douglas fir

.(Nellis 1969, Constan 1972, USDI 1978). Summer range habitat types

include conifer/aspen, spruce/fir, pine/Douglas fir,
sagebrush/grassland, ponderosa pine,-hayﬁeadows, junipef/pinyon, ane
grasslands (Constan 1972, Kerr 1979). All seasonal vegetation’(fopage
and cover) types, as well as water, must fall into the 0.8 to 4.0
kilometer (0.5 to 2.5 mile) home range of mele deer. Frequency of
watering is affected by such factors as weather and succulence of
vegetation (Hanson and McCuliech 1955, Kerr 1979),

. Forage preference of mule deer is related to seasonal

_availability and palatability of species within habitat types. Winter

diets on the NGP consist primarily of the browse species .big
sageerush, antelope bitterbrush, mahogany, seriiceberry, rubber
rabbitbrush, aﬂd cur?ant (Nellis 1969). Conifers such as bohderosar
pine, Douglas fir,and juniper are also used. _Ferbs and grasses are
used, their amount being dependent on availability and succulence.
Penstemon, fringed sagewort, lupine, western wheatgrass,.and Idaho

fescue are considered Eelatively important (Nellis 1969, Constan

1972). Spring diets consist primarily of forb, browse, and grass
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species. bﬁttercﬁp,‘balsamroot, fringed sagewort, yellow sweetclover,
and danéelion receive he;v& use: Browse species include big
sagebrusﬁ,'chokeqherry, mock orange, mahogany, ante;ope bitterbrush,
rﬁbber rabbitbrush, and serviceberry (Nellis 1969, Copstan 1972).
'Grasg use, during spring green-up, includes western wheatgrass, Idaho
fescue, and sedges,(Constan 1972, Hinkie et al. 1981). Forb;
lconstitute the bﬁik of the summer diet, but browse is utilized to some
extent. Grass use typically decreases during the summer, the extent
being a function of sﬁcculence.l Haycrops‘suqh as alfalfa are also
ﬁsed {Lovaas 1958, Nell;s 1969, Constan 1972). Browse use ihcreases
dﬁring the fall but forbs may be utilized to some extent. Grass use
may occur during the fall green-up period (Nellis 1969, Lovaas 1958).
Hhite-tailed Deer |

' White-tailed deer habitat is characteristically a complex of
ponderosa pine, .interspersed with bunchgrass parks, drylapd and
riparian shrubs and conifers, and dense Stands of aspen, associated
with agricultural lands (Martinka 1968). Woody cover is paramount in
white-tailed deer habitat. Habitats providing dense cover in close
proximit& to foraging areas s#ch.as Breaks or bottops are preferred
wintering areas. thtonwood/greasewéod and cottonwood/weed habitat
types are considered important. A gultipiéﬂhabitat complex including
t;ees, shrﬁbs, meadow, and weed types is preferred dﬁring summer.

Daily access to water within the 2.6 équare kilometer (1 square mile)

home range is needed (Sparrowe 1970, Allen 1968, USDI 1978)s HNatural
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sodium licks, typically located.in bottomland soils, are heavily used
in Aprll and May (Weeks and Kirkpatrick 1976).

Whlte-talled deer select food for their palatablllty, succulence,
availability and nutrition. Seasonal preferences for particular
species occur (Allen 1968, Weeks and Kirkhatrick 1976, Martinka 1968,
USDI 1981).. ﬁoody deciduous plants receive year-round uee. Winter
diets coneist primariiy of browse. Western showberry, cottdnwood;'
willow, sagebrush, Dduglas fir, ponderosa pine, skunkbush sumac, red-
osierdogwood, juniper;lwhite cedar, poplar, and serviceberry are
importanf species. Forbs such as honeysuckle, plantain, greenbriar,
summer cypress, sunflower, goat's beard, and soapweed receive some
use, In spring, forb and grass use increases but browse is still
important. Grass species used, associated with spring green-up,
include wheatgrasses. Forbé‘such as goat's beard are preferred sﬁring
foods with browse species such as poplar and juniper also being used.
Fungi may be utilized for their high sodium eontent (Weeks and
Kirkpatrick 1976). Summer diets eonsist almost exclusively of browse,
forbs, and woody vine foliage. Species of use would inclﬁde western

snowberry, cottonwood red-osierdogwood, alfalfa, Russian knapweed,

and summer cypress (Allen. 1968, Martinka 1968, Weeks and Kirkpatrick

1976). Fall diets consist of browse; forb and grass use is dependent

en moisture conditions. Barberry, chokecherry, poplar, arbor vitae,




cottogwood, willow, and western snowberry are some important species
(Martiﬂka 1968, Alleﬁ 1968, USDPI 1978, 1981). Agricultural crops'also
receive uée (Mckeén‘1954). |
. Sage Grouse

The single most important component of sage grouse habitat is big
sagebrush (Colenso et al. 1980, Klebenow 1969, Wallestad 1975a and b);
.Sagelénds, gréssiands, shrublands, and créek and river bottoms are use
areas depending on season, availability, 'and abﬁndance of sagebrush
ana forbs., Winter habitat is charaqterized as ﬁeavy sagebrush and
sheltered lowlands with big sagebrush being the most important shrub.
Big sagebrush/grassland benches with‘gneater than 15 percent cover and
éveraging 37 centimeters ,(15 inches) .in height are preferred spring
habitat for nesting and broodvrearing ‘(Klebenow 1969, Wallestad 1974,
Wallestad 1971, Colenso et al. 1980). Habitats containing scatterea
and open areas (10 to 14 percent céver) are preferred in_earl& suﬁmer,
A shift from open areas to mesic bottomlands with greasewood/alfalfa
and greasewood/grassland habitat types in close proxiﬁit& to sagebrush
occﬁrs during midsummer., A shift to sagebrush with b?§od$
congregating around oéen water occurs ddring late summer. Fall
habitat is sagebrush/grassland (Wailestad 1971, USDI 1978L

Big sagebrush is the most important foéd i£em~consumed'year-
round. However, seasonal diet shifts do occur and are related to

availability and succulence of forbs and grouée age (Klebenow 1969,




37

Wallestad 1975a and b). Winter diets consist exc;usivelf of big
sagebrush whiie this species and forbs are eaten by adqlts in spring
and summer, Forb use includes fringed sagewort, prickly lettuce,
dandelion, goat's beard, curlycup gumweed, cléver,.and alfalfa. Adult
diets in late summer include some animal matter. Grasshoppers, ants,
and beetles comprise 100 percent of the jpvenile diet during theif
first week (Wallestad 1975a and b). From weeks one through 11, °
juveniles eat milky forbs (flowers and buds) and insects. After three
mohths of age, Jjuveniles eat sagebrush. Fall diets for all sage
grouse shift back to big sagebrush with forbs and grains from
agricuitural crops utilized depending on availability (Wallestad 1975a
and b).
Sharp-tailed Grouse
Sharp-tailed grouse habitat is characterized by rolling mixed
grass prairie and grainfields broken occasionally by'brushy_draws
(Hillman and Jackson 1973, Trippensee 1948). Shrub/grassland habitat
'types including skunkbusﬁ/graséland and silver sagebrush/grassland in
asspciation with ponderosa pine/grassland, poplars, birches, and open
water provide optimum year-round living conditions. Of prime
importance is the spatial'relationship of each habitat component to
each other and to the center of the sharptails! "community activity
center® or courtshib ground (Hillman and Jackson 1973). Winter

habitat is associated with areas, containing high densities of shrubs
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and woody cover in draws. These include grassland/agricultural
fields, big sagebrush/grassland, silver sagebrush/grassland, and creek
bottom/coulee bottom habitat types. Trees, providing dense cover,
bordering.grainfields and meadows are also important. Uplands with .
.breaks containing 31lver sagebrush/grassland, grassland, and
skunkbesh/grassland are preferred spring and summer habltat types.
Knolls, ridges, or rises with sparse vegetation, used as courtship
areas, in close association with luxeriant grassland ridges and knolls
"(vegetation at least 30 centimeters (12 inches) in height), used as
nesting sites, are imporfant spring habitat components (Hillman and
Jackson 1973). Forbs such as dandelion, fringed sagewort, cudw eed
sagewort, curlycup gumweed, and sunflower are'aﬂ important
vegetational component providing nest shelﬁer, shade, and escape cover'
for broods. Edges near thickees are also used (Trippeesee 1948). In
fall, skunkbush/grassland and gressland‘in close proximity to
ponderosa pine/grassland are used extensively. '

Food preferences for sharp-tailed grouse vary seasonally largely
due to availabili;y. Erowee comprises theieulk of the year-long diet.
Winter diets consist primarily of buds, berries,‘and seeds from
hawthorn, Russian olive, skunkbush sumac, silver buffaioberry, western
snowberry, rose, serviceberry, uillow, chokecherry, and ponderosa
pine. Agricultural grains euch as wheat, corn, aifalfa, and sunflower

are also used. Spring and summer diets still contain some browse with
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forbs and grasses increasiné in ;mportance. Sandberg bluegrass,
buttercup, and dandelion are impoftant forage species during tﬁis
time., Insects such as grasshoppers and caterpillars are important
late summer and fall foods. 1In éddition to insects, fall diets
consist of forbs and browse. Seeds, buds, and berrie; from rose,
buckwheat, clover, yellow sweetclover, weeds, skunkbush sumac,
chokecherry, and ponderosa pine are important. Agricultural grains
may als; be utilized.
| Bing-necked Pheasant

Ring=-necked bheasént habitat is synonymous with farmland
(MacMullen 1961). Seasonal feeding and cover areas in close proximity
to one another provide obtimal habitat situations (Lyon 1959, Weigand
and Janson 1976). Habitat preferences change seasonally to sgme
extent in response to the needs for wintering, nesting, énd,roosting
areas (Olsen 1977).

Dense cover in Shelterbelts, bottomlands, ﬁahshes, willow
thickets, meadows, ditches, and fencerows provides pfefenred.winter
habitat (Baskett 1947, Gates and Hale.197u, Yaeger et al. 1951).
Spring nesting habitat is closely associated with undisturbed residual
cover of grasses, fﬁrbs, or stubble and the proximity of tﬁis nesting
.cover to winter céver is impartant. Alfalfa, reed canarygrass,
hayfields, small grainfields, aﬁd weeds of greater than 15 centimeters

(6 inches).in height are preferred nesting habitat (Kuch 1970, Baskett




4o

1947, MacMullen 1961, Oléen 1977). Areés blending ﬁérbéceoﬁs meaéows
and marsh, brusﬁ, tfee clumps, and food patches aré preferred erowipg
areas, Spring and summer roosting cover in small grain stubble
fields, marshy vegetation, grassy_swales, wéeds, ditchbanks, énd trees
are imporéant. Broods prefer ha} meadows, clover, gfainfields, and
sagebrush as summer habitat. Accessibility of adults to dusting areas
may also be important. Fall roosting cover includes lowlands,
wetlands, stubble fields, trees, bruéh& woodlots, and fencerows (Gates
and Hale 1974, Olsen 1977). Pheasants also need year-round loafing
cover when predators are present. Woody vegetation yith an overhead
canopy is preferred (Robeft;on 1958). Water from dew, succulent
fruits, open water, green:vegetation, and insects are very important.
Calcium directly influences pheaéant gistributions and i;.an important
soil consﬁituent for laying females and for growth of young pheasants
(Harper and Labinsky 1964, Olsen 1977). Grit, necessary for
digestion, is an important source of calcium (Olsen 1971, Korschgen
1964). |

Ring-necked pheasant'diets eopsist pfimarily of énnual seeds of
which cultivated c;ops, waéte grain, and associated weeds are‘
impoftant (Hiatt 1946, Weigand and Janson 1976, Olsen 1977, Korschgen
1964). Diets change seasonally in response to availability and age

class of bird. Winter diets consist of wild fruits and. seeds fronm

corn, sSoybeans, dayflower, bur-cucmber, -and buckwheat. Spring
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juvenile diéts consiét of insects and weéd seed, Spring adult diets
consist of cereal grainé, corn, wﬁeat; barley, oats, dayfloueb,
smartweed, dandelion, and soﬁé insects. Adul? females prefer greény
férage such as leaves from alfalfa, prickly lettuce, and yellow
sweetclovér during the laying season (Hiatt 1946, Weigand and Jansén
1976). Corn, foxtail, wheat, rice,’miliet, an& Qild cherry are
preferred summer; foods for'all pheasant age élasses.' IﬁsectS‘sucﬁ as
grass@oppers and cutworms are also used. Fall diets consist of
agricultural seeds, insecfs, ragweed, foxtail, and sunflower.
Merriam's turkey is strongly associated with ponderosa pine and

cottonwood habitats in close proximity to natura; clearings or open
ridges providing a food source and roosting cover (USDI 1978,'H6ffman
1968). A preference has been shown for easterly exposures, and tall,

mature, open-branched trees with no branches near the ground (Boekef

and Scott 1969). Pine-oak=-grassland vegetative associations and

pinyon/juniper, mountain/shrub, ponderosa pine, an& spruce/fir habitat
types comprise optimal habitaﬁ (Hoffman 1968). Habitat type use
varies éeasonally‘to soﬁe extent witﬁ‘tall, mature ponderosa pine,.
Douglas fib, white fir, ;nd cottonwdod habitats being preferred winter
roosting and feeding habitats (Nish 1973). Ponderosa pine/scrub oak
type and ash/boxelder and hawthorn/plum coﬁmunitiés in lower drainages

may also be used (Jonas 1966, Nish 1973). Use of grassland habitats
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increases in spring, summer ana fall.provided trey are in close
proximity to tree and shrub escape cover and roosting sites.
Preferred tree and shrub habitats include the ponderosa pine/scrub oak
belt and higher into the Douglas fir, aspen, and lodgepole pine belts
(Hoffman 1962). Grasslands are usee for feeding and as escape cover
" for young poults (Jonas 1966, Burget 1957). . Turkeys reéuire daily
access to drinking water which is situated within 0.8 to 1.6
kilometers (0.5 to 1.0 mile) of reost sites (Boeker and Scott 1969,
Nish 1973). Roost sites, with tall, mature ponderosa pine‘being the
preferred speeies, must involve a complex of several trees to receive
maximum use, |

Seasonal food preferences vary, mainly due to availability.
Ponderosa pine seeds, acorns, and persistent fruits of hawthorn,
western snowberry, wild rose, jun;per, and cactue are staple fall and
ﬁinter fqode (MacDonald and Jantzen 1967, Hoffman 1962, Nieh 1973).
Spring end summer foods include ragweed, sunflower; dandelion,
‘smartweed, sedges, rushes, and several species of fescue in addition
to seeds, acorns, and fruits, Inseets are important summer foods. In
addition, agricultural crops such as wheat, corn, barley, and oats may
be taken when they become available.

Hungariar partridge persist primarily in ring-necked pheasant and
sharp;tailed grouse habitats with optimal habitat being a by-product

of agricultural practices (Trippensee 1948, Weigand 1980). A complex
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of interspersed cultivated crops, weed, grassland, and brush
vegetation types provide optimum year-round habitat. Agricultural
fields in close aSsociation'with woody cover are used extensively

during winter. Hayfields, grainfields, dead grass, grassy swales,

roadsides, fencerows, and ditchbanks»cohtéining residual vegetation

are important in providing spring nesting sites as well as year-round

. cover,

Hungarian partridge diets vary depending on age of bird.
Juveniles less than one month old fegd exclusively on insects such as-
grasshoppers and ants., Agricultural waste grains -such as corn,
barley, wheat, and oats comprise year-round adult diéts. Weed seeds
from ragweed, alfalfé, dandelion, knotweed, foxtail, and lamb's
quarter are also important. Leavesvof'alfalfa, dandelion, and
bluegrass as well as insects are utilized to some extent from late
spring through fall (Trippensee 1948, Weigand 1980).

Haterfoul

Surface. feeding or puddle ducks include mallard, pintail,
gadwall, blue~winged teal, American wigeon, and wood'duck._ They_live
primarily in association with shallow waters, creeks, ponds, and
marshes (Peteréon 1961), Some nest in open areas far from Qapef
6thers in grass, residual vegetation, uplands, and in cavities of
trees depénding oﬁ.tﬁe.sbecies (Bellrose 1976). 'Prefgrred foods

include seeds, leavés, stems, and roots of aquatic and agricultural
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blants and smgll aquat;c animais and insects (Bellrose 1976, USDI
1981).

Diviﬁg ducks idclu&e canvas back, lesser scaup, redhgad, andl
ring-necked duck. They are commonly found on deep lakes and rivers
and breed in marshes (Peterson 1961). Tﬁey nest in shallow bonds,
upland grass, and emergent veggtation over or close to water (Bellrose
19%6). Preferred foods include animal life,'and seeds, stems,-leaves,
and roots of aquatic plaﬁts (Peterson 1961, USDI 1981).

Other Wildlife Species

Raptors,‘inclﬁding osprey, hawks, kites, buzzards, éagles, and
falcons, occupy a wide range of habitat types rénging from desert
shrub to pine/fir. Home ranges fluctuate seasonally in response to
the availability of nest sites, and to the number of fee&ing places or
hunting perches used and the distance between them. Nesting sites
includé cliffs (peregrines), isolated trees or snags, groves of trees
(goshawk), patches of forest or ground cover, reed beds (marsh
harriers), and old bﬁildings (falcons) thus showing the ihterspecific
variation in hest site selection which occurs (McGahen 1968, Newton
1979)e Seasonal food preferences depend mainly on ghe activities of
prey species - migrations, hibernations, and breeding - and differ
according to the animals involved (Newton 19%9). In general, common
foods include fish (osprey, bald eagle), birds (gosﬁawk, common

kestrel, peregrine, Cooper's hawk), small mammals (red-tailed hawk, .
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red-shouldered hawk, bald eagle), and insects (kestrels) (Dunstan
1975, Mollhagen et al. 1972, Newton 1979).

an-game avian habitat must provide food, nest sites, song posts,

and shelter within species-specific territories (USDI 1978). It has

been found by MacArthur and MacArthur (1961) that follage helght

\den31ty (FHD) 1s strongly correlated with bird species dlver31ty.

This indicates that revegetation efforts which'provide a wide
diversity of habitat types will support a diversity of Eird ;pecies.
General food items ﬁould include insects, seeds, fruits, vegetative
plaqt parﬁs, e#fthworms, apd carrion (USDI 1978). Water may be an
extremely important component of avian habitat; its species-specific
needs are dependent on succulence of food items taken.

Small mammals, including field mice, voles, and shrews, occupy a
Variéty of habitats ranging from dryland, shortgrass prairie to mixed
grass prairie éo mixed shrub)grassland types, Most small maﬁmalé are
opportunistic feeders with insects, seeds from grass, forbs, and
shrubs,‘and leafy material comprisiﬁg the bulk of their diets.,
Preferred-plant species would include buffalo-gfass, blue grama,
western wheatgrass, Indian ricegrass; needle~and-thread grass,
dandelion, Russian fhistle, penstemon, lubine, buckwheat, alfalfa,
pficklypear cactus, scarlet globemallow, sagebrush, saltbush;‘and
shadscale (USDI 1978).

Lagomorphs, such as cottontail rabbit, -occupy a variety of
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habitats from oesert/sorub to shrub/grassland, to grassland types
(USDh1 1978). Pastureland, cropland, and woodland or combinations of
these interspersed w1th brushy areas prov1de preferred habitat
" situations. Escape cover of dense vegetation, accumulations of brush,
openings and craVices in rocks is important. Diets consist mainly of
green, succulent forbs and grass. Shrubs and trees are utilized when

succulent plants are unavailable (USDI 1981).

SUMMARY OF WILDLIFE HABITAT RECLAMATION

This section contains suggestions pertaining to mined land
reclamation for various wildlife species in the NGP. In most cases,
these suggestions are very specific. It becooes the responsibility of
the reclamatiop manager to determine which suggestions are applicable
to his unique mine site so that habitat’situations can be emphasized
to maximize the site~specific habitat potential of the mine area in
question. Consioerations for what habitat types woold be most
productite in terms of wildlife use of the reolaimed'area as well as
the surrounding area most be implemented. Then, appropriate
reclamation procedures throughout all phases of "the mining ano
reclamation operation can be used to oaximize the potential success~of
reclaﬁation of.habitat for the targétéd species, |

When. reclaiming a mine site as pronghorn antelope habitat,

considerations for season of use are important in determining which
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habiéat t&pes should be emphasized...As a generalization, a gentiy
rolling topography vegetated with big sagebrush/grassland woula be
most desirable. Plantings, located where appropriaﬁé site conditions
exist,'including big sagebrush, black sagebrush, rabbitbrush,
greasewood, fringed sagewort, alfalfa, Sandberg bluegrass, bluebuncﬁ
wheatgrass, western wheatgrass, and Indian ricegrass would be
desirable in meeting both food and co?er'requirements. South facing,
windswept slopes _are benéfiéial as loafing areas during periods of
deep snow. A chplex 9f watering areas would aid in distributing
pronghorns across the entire mined area thus allowing for bettep
utilization of the whole range.

Mule deer use a variety of vegetation types including hgrdwoods,
conifers, and shrubs, in addit;én to herbaceéus'species; Adequate
interspersion of appropriate_food, cover, and water resources within
the seasonal home range is imporfant. Considerations for season(s) of
ﬁse will aid in the determination of specific planting schemes,
Plantings including aspen, conifers, mahogany, bitterbrush,‘sagebrush,
.rabbitbrush, serviceberry, currant, fringed sagewort, and sedges would
provide food and cover for mule deer. Rim rocks, rockpiles,‘and dense
stands of natural vegetation should be retained where possible to
enhance the area for mule deer. Following mining, ridges, draws,
rockpiles, and dense stands of vegetation should be established as

seasonal cover and fawning areas, rather than leaving a level
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landsc;pe. Development pf secure travel laneS‘betwéen'use areas is an
important consideration. A well iﬁterspersed habitat comblex
containing 60 percent forage area and U0 péreent cover area is
appropriate to’maximize use of an area by mule.deer.

.When reclaiming ﬁined lands for white-tailed deer habitat, a-
revegetation plan:ﬁhich.eventually provides a distribution of
cropland, tall weeds, grassland, and young woodiand inéluding
hardwoods, conifers, shrubs, and woody thickets must be developed.
Qpnsiderations‘for providing woody'cofer such as trees or brush on
slopes and along ridges is very important. Areas of rough topﬁgraphy
in open areas are also used for cover., A well interspersed patterﬁ of

vegetation types, water within one mile, and salt ﬂlocks will increase
utilization of the area. Food needs can be-met.by including frﬁit-
prod#eing species, grasses, forbs, mast, and browse spéeies in
plantings. Brush& cover should be maintained along all water courses
as escape and winter cover, and trave; lanes,

For sage grouse habitat big sagebrush is the most important plant
species, Considerations for controlling factors such as‘qualitf and
quant;ty of nesting, brood‘réaring, dnd wintering habitat are
imporﬁanf (Tate 1979). An interspersed complex of dense sagebrush for
,coveﬁ and feeding in close proximity to forb/bunchgrass and streamside
communities will meet these reqéirements.' 4 density of 2,000

sagebrush plants per hectare (800 per acre) will provide optimum
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requirements for sage g—rouse food and cover (Phillii)s 1§72).
Sagebrush stands betgeen 5 and. 15 perceﬁt canopy cover will afford the
best conditions for grow th of understory grass and forbs. A gently
" rolling topograph& vegetated with diverse densities of sagebrush in
close prt.;:ximity to open water would optimize the use poténtial of an
area as saée grouse habitat.

A gently rolling tc;pogra‘phy of ridges and swales vegetated witl'i a
habitat complex including grassland and cropland interspersed with
shrub/grassland, early forest growth,- shrubby thickets, "and sagebrush
constitutes desirable sharp-tailed grouse ﬁabitau Water developments
located at least 0.8 kilometers (O‘.5 miles) from coulees with good
deciduous shrub cover or other high grouse use areas would be
benéf‘icial. Development of wint,e'x' broﬁse plants such as Russian
olive, cottonwood, willow, poplar, western snow.berry, serviceberry,
and skunkbush sumac would be suggested. Planted fobd and cover
patches should be between 0.4 afxd 4.0 hectares (1 to 10 acres) with
numerous small p'atches\ being preferred.’ Considerationé for desired
season(s) of use are important so that appropriate cover, feeding,
and/or nesting sites may be coordinated. -

Riné,-necked pheasant habitat includes areas of cultivated grain
highly interspersed with fencerows, shelterbelts, ditchbanks, and
hedgerows, Since pheasant habitat is a direct by-product’: of farm

management, a checker board of dense cover areas in close proximity to
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cultivated areas are prime pheasant habitat situations. Agricultufal
grains (oats, ?heat, barley), alfalfa, and grass species such as
crested wheatgrass, intermediate wheatgrass, and tall wheatgrass are
good pheasané plantings. Retainment éf residual stubble and aQequafe
waste grain for winter and spfing use is very important.' Two to four
hectares (5.0 to 10.0 acres) of food planﬁings for every 40 hectares
{100.,0 acres) of ﬁoody or marsh habitat would be an appropriate ratio
for maximum pheasant use.
‘Reclaiming mined lands for.Mefriam'é turkey habitat is very
diffieultAdue‘to the age characteristics 6f trees used as roostiné
sites. If suitable rbosting sites border the reélaimed area, however;
reclamation efforts émphaSizing foraging habitat will be benefiéial.
Plantings of preferred grass and forb speeiés intermixed ﬁith_frui;
producing shrubs and trees‘is suggested., ' Dispersed watering sites in
close proximity to this complex are a very important consideration.
Protection of feeding areas from grazing has been suggested as the
most benéfieiai management practice (MaeDonald and Jantzen f967).
Hungarian partridge habitat includes cultivated fields in'elose
association with dehéely‘vegetated fencerows, ditchbanks, and no till
weed and grass fieids, wateriﬁg areas sﬂould also be évailable.
Qater impoundments on mined lands may be used for seasonal or

permanent waterfowl habitat depending on speéies distribution.

Suitability of strip mine ponds as waterfowl habitat varies with
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bottom material, quality and quantity of water available, and depth
and topography of basin, Large ponds, 0.4 to 4.0 hectares (1.0 to
10,0 acres) with lush shorelines of emergent vegetation are preferred.'
Standing water, regardless of size or ;iepth, however, may be used
during migration periods. Shallow depths of 0.6 to 1.0 meters' (2.0. to
3.0 feet) over a portion of the pond are essential for em‘erge‘n‘t ahd,
submerged vegetation establishment; specific plant species are a
function of quality of bottom material and water depth. Irregular
shorelines and numerous low islands.prqvide areas for nesting cover
and protection.from predators and environmental factors. If livestock
grazing occurs around the impoundment, residual vegetation of greater
than 15.0 centimeters (6.0 inches) should be left as spring nesting,
loafing, anﬁ brood escape cover, Artificial nestiné structures should
also be considered to increase potential waterfowl use.

Plant sﬁeciés listed in Table 1. have been suggested as‘important
food and cover species for waterfowl. Assoqiated‘ uvp];and plantings of
agricultural crops are also important.

When reel‘aiming mined lands for raptor habitat, Newton (197 9)-
suggested that considerations for. nesting sites and feeding areas are
of utmost importanee. -D_evelopﬁ:eixt of artificial nest sites such as
nest boxés (kest.rels), ledges and nest holes in cliffs (falcons), nest

platforms (osprey and baid eagle), and artificial tree nests

(peregrines) may be important in increasing raptor densities on mined




Table 1. Plant species important for waterfowl food and cover.

Genus and species

Common name

Brasenia 3pp.+ Water shield
Ceratophyllum Spp.+ Coontail
Echinochloa spp.?® Millet
Eleocharis sSpp.+ Spike sedge -
Leersia orvzoides Cutgrass
Lemna sSpp.+ Duckweed
Myriophyllum Spp. Watermilfoil
Najas spp. Naiad

Nuphar spp.+ Water lily
Oryza sSpp. Rice
‘Phalaris arundinacea Reed canarygrass
Polvgonum sSpp.#+ Smartweed
Polygopum polymorphum Fleeceflower
Botamogeton spp,.®+ Pondweed
JRanupculus Spp. : Buttercup
Rorippa sSpp. ‘ Watercress
Seirpus sSppe+ Bulrush
Typha SDD. Cattail
Yallisperia spp. ' Wild celery
Zostera sSpp. Eel grass

From Evans and Kerbs 1967. USDI 1981
% most important
+ preferred by diving ducks

lands. Selecting postmine land uses which promote high prey
populations such as shrublands and dense grasslands devoid of heavy
grazing by livestock and no till agricultural practices will be
beneficial in attracting raptorsﬁto én érea. it should be. noted thaf
specific raptor specfes cannot be managed without some knowledge of

their habitat needs and potential limiting factors.

Reclamation for non-game bird habitat is enhanced by greater
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plant species diQersity. Both horizontal and vertical diversit&
contribute to a greéter number of potential avian hiches. If sgecific
non;game birds are targeted, knowiedge of their seasonal habitat and
food preferences must be‘knqwn. .Food and cover plantings can then
emphasizé desired bird species.,

Small mammals are a ‘very important "non-visible"™ wildlife
component of an ecosystem., Their presence on reciaimed lands is
essential for tﬁevre-espablishment of some "visible" wildlife'specie;
such as raptors aﬁd mammalian carnivores, Reclamation efforts
emphasizing the re-establishment of small mammal habitat i;, thus,
very impoftant. Reclamation practices such as initial development of
heavy cover with anﬁual grasses_ané forbs and plantings 6f cover crops
are beneficial in establishing viable small mammal populaﬁions
immediately following mining, 'Postmine management practicés such as
no till agriculture, leaving residual stubble following haying, and
minimal grazing by_livestock will aid in retaining and enhancing mined
éreas as long-term smal;‘mammal habitat. ‘

A complex'providing brushy énd.rocky areas as cover in close
proximity to grass and forb feeding éreas is appropﬁiate for lagomorph
habitat. Development of rock and brush piles would provide needéd
cover a;eas for lagomorphs as well as enhance the overall diversity of

a mined site.
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CONCLUSIONS

.The concepts and suggestions stated in this paper have resulted
from two years of intensive investigation concerning the establishment
.of viable wildlife habitats on mined lands.. Readers must be mindful
that, although species were treated as separate entites in this paper,
they should not be interpreted as 1nteraoting only among themselves on
mined land. The recommendations for specific habitat and forage
requirements for unique speoies cannot be interpreted as being
mutually exclusive. The reolamation coordinator must use the
recommendationslin this report as guidelines for creating desired
_ habitat associations. An integration of two or more speoies-speoifio
requirements, utilizing both the available on-site and off-site'.
resources, to develop a oomplek of habitat use areas should be
implemented. In this way, a habitat‘oomplex supporting a diversity of
wildlife.speoies can be achieved. - In addition, the reclamation
manager must realize that habitat for targeted species will incur use
by non-targeted-organisms. It is very important that'reolamationl
scientists be aware that multiple use of habitats will occur and

habitat enhancement decisions can encourage this type of use.
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"Plant Species List

Genus and Species

Common Name

“White fir

Box elder
Wheatgrass
Crested wheatgrass

Thickspike wheatgrass

Tall wheatgrass

Intermediate wheatgrass

Western wheatgrass

Bluebunch wheatgrass

Ragweed
Serviceberry
Fringed sagewort
Cudweed sagewort
Sagebrush

Silver sagebrush
Black sagebrush
Big sagebrush
Saltbush
Shadscale

Oats

Balsamroot
Barberry

Birch

Blue grama
Buffalo=-grass
Sedge

Russian knapweed

" White cedar

Lamb's quarter -
Rubber rabbitbrush
Dayflower
Red-osierdogwood
Hawthorn

Millet .
Russian olive
Buckwheat

Idaho fescue

Ash

Soybean
Curleycup gumweed
Sunflower

Barley

Juniper
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Plant Species List (cont.)

. Genus and Species

Common Name
Summer cypress
Prickly lettuce
Honeysuckle
Lupine
Alfalfa
Mahogany
Yellow sweetclover
Pricklypear cactus
Rice -
Indian ricegrass

" Penstemon

Reed canarygrass

_Mock orange
‘Spruce

Pine

Lodgepole pine
Ponderosa pine-
Plantain

Sandberg bluegrass
Knotweed; smartweed
Poplar

Cottonwood

Aspen

Plum

Wild cherry
Chokecherry

Douglas fir
Antelope bitterbrush
Oak

Scerub oak
Buttercup.

Skunkbush sumac
Currant"

Rose

Willow

Russian thistle
Greasewood

Foxtail .
Silver buffaloberry
Bur-cucumber
Greenbriar

Scarlet globemallow
Needle-and-thread
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'Plant Species List (cont.)

Genus and Species

F. Aythyinze
Avthyva affinis
Avthya americana
Avthva ceollaris

Amny_alam;.ngua..

Common Name

Symphiocarpus Spp., Snowberry -
Sa oecidentalis Western snowberry
Jaraxacum officinale Dandelion
JThuia sSpp, Arbor vitae
Jragopogon dubjus Goat's beard
Zrifolium Spp, Clover
Jriticum aestiyum Wheat
Zanthocephalum Spp, Snakeweed
Jucea glauca Soapweed
Zea mays : -~ Corn
and species, and common names from Fernald 1970).
Animal Species List
- . Mammals
Genus and Species Common Name
Antilocapra americana Pron:nuvy ant 2lupe
Lanis latrans .Coyote
Castor capadensis Beaver
Euderm maculatum Spotted bat
Migrotus Vale
Mustela nigripes Black-footed ferret
Odocodileus hemionus Mule deer
Odocoileus virginianus White-tailed deer
Leromyseus SpR. Field mice
Svlvilagus sSpp. Cottontail rabbit
sSorex sSpp. Shrew .
Yulpes velox " Northern swift fox
Birds
_ Genus and Species Common Name
JAccipiter cooperid Cooper's hawk’
Acelpiter gentilis Goshawk
F. Anatidae Dabbling ducks
Aix sponsa Hood duck
Anas acuta Pintail
Anas discors- Blue-winged teal
Anas platyrhvochus Mallard
Anas strepera Gadwall

American wigeon
Diving ducks
Lesser scaup
Redhead
Ring-necked
Canvas back
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Animal Species List (cont.)

Birds ) A
Genus and Species ‘Common Name
Buteo Jjamaicensis - Red-tailed hawk
Buteo lineatus _ Red-shouldered hawk
Lentrocercus urophasianus Sage grouse :
Lorvus branchvrhvnchus .Crow -
Eupoda montapna - Mountain plover
Falco peregrinns Peregrine- falcon
Falgo sparverius = . Common kestrel
Haliaeetus Jeucocephalus Bald eagle
Meleagris gallopavo . * Merriam's turkey
Numepius americana - Long-billed curlew
Pandion haligetus American osprey:
Redioecetes phasianellus Sharp-tailed grouse
Perdix perdix Hungarian partridge
Phasianus colchicus Ring-necked pheasant
Richmondena gardipalis Cardinal ‘
Speotvto cunicularia Hestern burrowing owl
Zurdus migratorius Robin- :
Jympanuchus cupido No. prairie chicken
S ,Insects
Phylum Arthropoda - Insects
- 0. Coleoptera , ‘ Beetles
0. Hymenoptera Ants
0. Lepidoptera Caterpillars, cutworms
0. Orthoptera : Grasshoppers
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