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Executive Summary

Apparently widespread during early European
settlement, Sprague’s Pipits breeding distribution
has contracted sharply from its historical range.
Spragne’s Pipits were recorded as abundant during
early European exploration; currently, they are
common only in remnant large grassiand patches
in the northern mixed-grass native prairie of North
America. Much of the decline of Sprague’s Pipits
oeeurred in the late 19 and early 20 centuries as
the short- and mixed-grass prairies were converted
to agriculture. Since ca. 1900, approximately 75% of
native Canadian prairie and 80% of aspen parkland
have been converted from native grassland; in the
United States, approximately 60% of native mixed-
grass prairie has been converted to cropland.

Sprague’s Pipits are short distance migrants, moving
from breeding grounds in the northern prairies of
sotthern Canada and northern United States to the
wintering grounds in southern United States and
northern México. The breading range in Canada has
coniracted from the eastern and northern portions
of the historic range in Alberta and Manitoba.
Stmilarly, the breeding range in the United States
has contracted to the north and west in North Dakota
and Minnesota, and north in Montana. There are

no details on the historical distribution of Sprague’s
Pipits on the wintering range in the southern United
States and México.

In 1999, Sprague’s Pipits were listed as “Threatened”
in Canada by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC);

the status was re-examined and confirmed in

May 2000. Sprague’s Pipits were officially listed
under the Canadian Species at Risk Act (SARA)

as “Threatened” on 5 June 2008. They are also
protected under provincial Wildlife Acts in British
Columbia, Alberta, Saskatchewan, and Manitoba. In
the United States, Sprague’s Pipits were petitioned
for listing under the Endangered Species Act in 2008,
On 14 September 2010 the U.S, Fish and Wildlife
Service determined that this petition presented
substantial information that listing Sprague’s Pipits
as “Endangered” or “Threatened” was warranted
but precluded by higher listing priorities. Sprague’s
Pipits are listed as a “Species of Conservation
Concern” by the U.S, Fish and Wildlife Serviee’s
Division of Migratory Bird Management and
classified as “Endangered” by the state of Minnesota.
Sprague’s Pipits are a protected migratory bird
species in México; they have no other official or legal
designation there.

viii Spragues’s Pipit (Anthus spragueii) Conservation Plan

The principal causes for the declines in Sprague’s
Pipit populations are habitat conversion to

seeded pasture, hayfield, and cropland, as well as
overgrazing by livestock. Moreover, management
favoring intensive cattle grazing and reduced fire
frequency may lead to the degradation of remaining
suitable grassland tracts over much of their range.
Without proper fire intervals, shrubs and excessive
vegetative litter may reduce habitat quality; in
addition, grasslands may even eventually succeed

to shrubland or savannah. Energy development,
introduced plant species, nest predation and
parasitism, drought, and fragmentation of grasslands
are all threats that eurrently impact Sprague’s Pipits
populations throughout their present range.

Management for Sprague’s Pipits consists of
protecting, maintaining, and restoring native mixed-
grass prairie in suitably large expanses. Converting
cultivated land adjacent to native prairie to perennial
cover, including seeding with a native grass mix, or
one that includes a prostrate (versus erect) form of
leguine, could make smaller land tracts attractive

to Sprague’s Pipits. Management through fire,
grazing, or mowing may assist in maintaining native
grasslands in many areas; however, the intensity
and frequency of disturbance is dependent upon

soil productivity and climate factors, and thus the
geographic area. Therefore, recommendations on
five, grazing and haying frequency and intensity
should be area-specific.

The goals for the conservation of Sprague’s Pipit
populations are to maintain or inerease the eurrent
population size, distribution and viahility. This can

be achieved by simply preventing further loss and
degradation of native prairie within their historic
range, To achieve this goal, management strategies
and recommendations must be researched and
developed that are specific to particular geographic
regions. To this end, this Conservation Plan includes
a prioritized list of actions and needs that will begin
to achieve long-term range-wide conservation of
Sprague's Pipits. In addition, several states and
provinees have developed ohjectives and actions
designed to address state-wide conservation of
Sprague’s Pipits. Updated information on life history
and population status are included here in support

of this goal. Implementing effective conservation
measures will require the cooperation of a coalition of

. local, regional, national, and international partners.
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Taxonomy

Class: Aves There are no unsettled taxonomic issues. There are -
no subspecies desighated (American Ornithologists’

Order: Passeriformes Union 1957, Pyle 1997a). Sprague’s Pipits were
named Alaude spragueii by Audubon after Isaac

Family: Motacillidae Sprague. The first (type) specimen was documented

as eollected near Fort Union, North Dakota in 1843

Scientific Name: Anthus spragueii Audubon 1844 by Audubon, although the location that John Bell and
Edward Harris shot the first bird could have been in

Commeon Name: Sprague’s Pipit or near Montana (J. Marks, pers. comm.}.

relatives to the Sprague’s Pipit are the Yellowish
Spanish: Bisbita Tlamera Pipit (A. lutescens) and the Short-bilied Pipit (4.

Surcatus) of South America; these species form a
clade to the other South American pipits. Thus, the
Sprague’s Pipit may only be distantly related to the
American Pipit (4 rubescens) and other Old World
pipits (Robbing and Dale 1999).
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Legal Status

Global

Sprague’s Pipits (pipits) are federally protected in
the United States, Canada, and México under the
Migratory Bird Treafy Act of 1918 as amended (16
T.8.C. 703-711: 40 Stat. 765; U. S. Fish and Wildlife
Service 200%a). They are listed on the International
TUnion for the Conservation of Nature TUCN) Red
List as Valnerable (Hilton-Taylor 2000), but are not
listed on the Convention on International Trade in
Endangered Species list (Inskipp and Gillett 2005;
Table 1),

The species’ conservation status includes “Species
of Special Concern/Watch List Species” by Partner’s
in Flight and National Audubon Society (Rich et al.
2004, Buteher et al. 2007). The Nature Conservancy
has assigned it a global rank of “apparently secure”,
and rare {Table 1; NatureServe Explorer 2009).
Sprague’s Pipit is also considered a Species of
Highest Tri-National Coneern by Pariners in Flight
(Berlanga et al, 2010).

Canada

Sprague’s Pipits were listed in 1999 by the
Committee on the Status of Endangered Wildlife
in Canada (COSEWIC) as “Threatened”; the
status was re-examined and confirmed in May
2000 (Comittee on the Status of Endangered
Wildlife in Canada 2002), based on status reports
(Prescott 1997, Prescott and Davis 1998). Sprague’s
Pipits were officially listed under the Species at
Risk Act (SARA) as “Threatened” on 5 June 2003
(Environment Canada 2008). Although this species
remains relatively common in suitable habitat,
numbers have declined significantly and there

is evidence of a contraction of its range on the
periphery (Prescott and Davis 1998, Environment
Canada 2008),

Sprague’s Pipits are protected under provineial
Wildlife Acts in British Columbia, Alberta,
Saskatchewan, and Manitoba (Table 1), In Alberta,
Sprague’s Pipits are a “Species of Special Concern’:
a species that without human intervention may soon
become threatened with extinetion in the province.
This designation was made on the basis of rapidly
declining populations and a lack of research into the
biology and management of the species (Prescott
and Davis 1998). Sprague’s Pipits have no legal
designation in Saskatchewan and are listed as

2 Spragues's Pipit (Anthus spragueii) Conservation Plan

“Threatened” in Manitoba. Pipits are included on
the “Red List” of species considered to be candidates
for designation as “Threatened” or “Endangered” in
British Columbia. However, the very small nrumber
of reports for Sprague’s Pipits in British Columbia
suggests that its occurrence there is accidental or
casual, and it may be removed from the “Red” list in
the future (Prescott 1997).

United States

Sprague’s Pipits are a Candidate for listing

a8 “Endangered” or “Threatened” under the
Endangered Species Act of 1973 as amended (16
U1.8.C. 1531 ei seq.; U. 8. Fish and Wildlife Service
2008b, 2010}, After being been petitioned for listing
in 2008 (WildEarth Guardians 2008), the U. S. Fish
and Wildlife Service (USFWS) determined that the
petition presented substantial information indicating
that listing the Sprague’s Pipit is warranted but
precluded by higher listing priorities (U, 8. Fish

and Wildlife Service 2010). Sprague’s Pipits were
listed as a “Species of Conservation Concern” by the
USFWS Migratory Bird Management Office in 2008
(U. 8. Fish and Wildlife Service 2008¢). Sprague’s
Pipits are classified as “Endangered” in Minnegota
(Table 1}, They are considered a “Sensitive Species”
in Region 1 (Northern Region) of the U. 8. Forest
Service (U. S. Forest Service 2005).

Meéxico

Sprague’s Pipits are a protected migratory bird
gpecies in México; they have no other official or
legal designation (Secretaria de Medio Ambiente y
Recursos Naturales 2002).

Table 1 is 2 summary of the legal status of Sprague’s
Pipit in the states and provinces where it ocenrs.
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Table 1. Status and trends of Sprague’s Pipits throughout their range. “Status” definitions from NatureServe Explorer (2009). BCC=Birds of Conservation Concern-2008

(U.S. Fish and Wildlife Service 2008c); COSEWIC=Committee on the Status of Endangered Wildiife in Canada (2002); ESA=Endangered Species Act (U.S. Fish and Wildlife

Service 2008b); BBS=Breeding Bird Survey (Sauer et al. 2008); IUCN=International Union for Conservation of Nature.

BBS Trend BBS Trend

Area Status State or Province Status (1966-2007) (1980-2007) Species Status

Candidate 1 (ESA), BCC National Regular breeder, migrant and winter
United States N4B, N4N Concern -2.4 (p=0.35; n=49) -3.1 (p=0.47; n=45)  resident

Species of Greatest Conservation )
Montana S2B Need' -0.6 (p=0.85; n=21) -0.3 (p=0.90; n=20) Regular breeder and migrant
North Dakota S3B Species of Conservation Priority -2.0 (p=0.62; n=25) -2.4 (p=0.75; n=23)  Regular breeder and migrant

Species of Greatest Conservation
South Dakota S2B Need' -12.7 (p=0.36; n=3)*> -3.5 (p=0.75; n=2)°  Regular breeder and migrant
Minnesota S1B Endangered® Rare breeder
Wyoming S4N None Rare migrant

Uncommon to rare migrant and casual

Kansas SNA None winter resident
Nebraska SNRN None Uncommon spring and fall migrant
USFWS Region 6 n/a BCC Regional Concern -2.4 (p=0.35; n=49) -3.1 (p=0.46; n=45)  Regular breeder and migrant
Arizona S2N None Regular winter resident and migrant

Species of Greatest Conservation
New Mexico S2N Need' Regular winter resident and migrant
Texas S3N None Regular winter resident

Species of Greatest Conservation Uncommon to rare migrant and casual
Oklahoma SNRN Need' winter resident
USFWS Region 2 n/a BCC Regional Concern _ Regular winter resident and migrant

-4.3 (p=0.00; +3.2 (p=0.05;
Canada N4B Threatened (COSEWIC) n=120) n=111) Regular breeder
Alberta S4B Species of Special Concemn® -4.1 (p=0.01; n=61) -3.1 (p=0.23; n=58) Regular breeder
Saskatchewan S4B None -4.2 (p=0.05; n=45)  -3.0 (p=0.13; n=40)  Regular breeder
Manitoba S2B Threatened -4.6 (p=0.31; n=14) -10.2 (p=0.18; n=13) Regular breeder
-3.9 (p=0.00;

BBS survey-wide G4 Vulnerable (lUCN)5 n=169) -3.7 (p=0.03; n=156) Regular breeder
México n/a None n/a n/a Regular winter resident

Other records: State/province (NatureServe Explorer 2009): Alabama (SNR), Arkansas (SNA), British Columbia (none), California (none), Colorado (SNA), Georgia (S3), Louisiana
(S3S4N), Mississippi (SNA), Missouri (SNA)

'State Wildlife Action Plan
*Reflects data with an important deficiency

Minnesota Department of Natural Resources (http://www.dnr.state.mn.us/ets/birds.html)

‘Alberta Species at Risk (http://iwww.srd.alberta.ca/BioDiversityStewardship/WildSpecies/Birds/Songbirds/SpraguesPipit.aspx)

°*IUCN Red List (Hilton-Taylor 2000)
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Description

Sprague’s Pipits are grassland specialists endemic
to the mixed-grass prairie in the northern Great
Plains of North America (Robbins and Dale 1999).
Sprague’s Pipits are a passerine about 14 ¢m in
length (range: 10-18 em). The wings and tail are
dark brown with two pale indistinct wing-bars and
mostly white outer retrices, the crown, nape and
upperparts are buffy with blackish streaking and the
face is buffy with a pale eye-ring creating a large-
eyed appearance. The underparts are whitish, the
breast has fine blackish streaks, and the breast and
flanks are often faintly washed with buff. The bill is
relatively slender, short, and straight, with a blackish
upper mandible and a pale lower mandible with a
blackish tip. The tarsi are yellow to pale pinkish
brown and are relatively long with an elongated hind
claw (Pyle 1997a, 1997b).

4 Spragues’s Pipit (Anthus spragueii) Conservation Plan

Molt and Juvenile Plumage.—Hatching year
individuals may be separated from adults by the
primary coverts which appear tapered and worn
compared with the broader, less worn basic primary
coverts of adults (Pyle et al. 2008). Knowledge of the
molts of this species is preliminary and based on a
small number of specimens (Pyle 1997a, 1997b; Pyle
et al. 2008).
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Sprague’s Pipits are short to medium distance
migrants, moving from breeding grounds in the
northern prairies of southern Canada and northern
United States to the wintering grounds in southern
United States and northern México (Fig. 1; Robbins
and Dale 1999). Sprague’s Pipits migrate through
the Great Plains states of the United States (Fig. 1).

Canada

Breeding.—Sprague’s Pipits are largely confined to

the grassland and aspen parkland regions of the
prairie provinces (Fig. 1; Godfrey 1986, Prescott and
Davis 1998) and breed in southeast Alberta west to
the Rocky Mountain foothills, throughout southern
Saskatchewan (Robbins and Dale 1999) and west-
central (Prescott and Davis 1998) and southwestern
Manitoba (Robbins and Dale 1999). Historically
common in Manitoba (Coues 1874, Carey et al. 2003),
their range has contracted and Sprague’s Pipits

are now rare, though locally they may be numerous
(Carey et al. 2003). In south-central British
Columbia a single breeding record was recorded in
1991, the first breeding record in that province; no
subsequent breeding has been documented, although
pipits have oceasionally been observed (Prescott and
Davis 1998). Historically, they probably bred near
Kimberly, British Columbia in 1959 (Prescott and
Davis 1998).

Migration.—Sprague’s Pipits generally arrive in
Canada in the spring in mid-Apr and depart in the fall
by mid-Oct.

Winter—Sprague’s Pipits do not winter in Canada.
United States

Breeding.—Sprague’s Pipits breed in the northern Great
Plains, with their highest numbers occurring in the
central mixed-grass prairie (Fig. 2). Their breeding
range is primarily in north-central and eastern
Montana, to North Dakota through te northwestern
and north-central South Dakota (Fig. 1). They occur
casually in northwestern Minnesota and locally in
southern South Dakota (Stewart 1975, South Dakota
Ornithologists’ Union 1991, American Ornithologists
Union 1998, Robbins and Dale 1999, Tallman et al.
2002).

Migration.—Spring migration primarily occurs
through the central Great Plains in Apr and May
(Johnsgard 1979, Thompson and Ely 1992), with two
early Nebraska reports from 17 Mar (Sharpe et al.
2001). The latest date they were observed in Texas
is 14 May (B. Freeman, pers. comm.). Fall migration
primarily occurs through the Great Plains from late
Sep through early Nov, with a few sightings from

30 Aug (Sharpe et al. 2001), and extending in some

B Above 100
M >30-100
i =10-30
@ »3-10
] »1-3

[] 005-1

[ None Countad

Figure 2. Relative abundances of Sprague’s Pipits in their breeding range; data from the Breeding Bird

Survey for 1996-2007 (Sauer et al. 2008).

6 Spragues’s Pipit (Anthus spragueii) Conservation Plan
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years through the first week of Dec in New Mexico
(W. H. Howe, pers. comm.). Sprague’s Pipits are
rarely seen on migration, which has been attributed
to a number of reasons, including: 1) many short-
distance grassland species migrate high and at night
without using stopover sifes, potentially including
Sprague’s Pipits (Thompson and Ely 1992; SLJ),
however, it is uncertain whether their night flight
calls that were recorded in Nebragka and Kansas
eame from migrants or from birds flushed from the
ground (W, Evans, pers. cornm.); 2} they have solitary
and cryptic behavior during the non-breeding season
(Prescott and Davis 1998); 3) many observers are
largely unfamiliar with the flight call notes (Seyffert
2001; W. H. Howe, pers. comm.); and 4) there are few
migration studies in grassiands (J. M. Ruth, pers.
commnw} or few observers in remote gragsland areas
(M. Howery, pers. comm.).

Sprague’s Pipits are generally described as being

an uncommon migrant immediately south of the
breeding range (Fig 1). They are described as
“accidental” in Towa, “a rare migrant” in Wyoming
and Illinois, and generally uncommeon in Oklahoma.
They are occasionally found from late Sep through
Nov in eastern New Mexico, but the later records
are probably late migrants (W H. Howe and J. M.
Ruth, pers. comm.). In Oklahoma, Sprague’s Pipits
have been documented in the central and western
two-thirds of the main bedy of the state, and in

the southern portion of the panhandle. They are
vndocumented in the eastern third of Oklahoma (M.
Howery, pers. comm.). Sprague’s Pipits are found in
all months except Jun through Aug in Texas; those
seen intand and north of the primary wintering areas
are probably migrants, although some individuals
may linger into the winter there (Freeman 1999).
Sprague’s Pipits are a rare migrant in California and
a cagual fall migrant in the eastern United States
{Robbing and Dale 1999).

Winter—Sprague’s Pipits winter in the United
States from the southeast corner of Arizona,
southern New Mexico, central and southern coastal
prairies in Texas, through southern Oklahoma.
There are regular sightings in southern Louisiana
and Arkansas (Root 1988) and occasional sightings
in southern Kansas and Missouri, Tennessee,
northwestern Mississippi, and other portions of
Texas (Fig. 1; American Ornithologists’ Union 1998),
Winter distribution data show highest densities in
Texas (National Audubon Society 2009).

Meéxico

Breeding.—There are no breeding occurrences in
México.

Migration.—There is no migration information from
México.

Winter—Sprague’s Pipits winter in northern México
from northeastern Sonora, Chihuahua, Coahuila, and

Nuevo Ledn scuth to northern Michoaein, Puebla,
central Veraeruz, and perhaps Guerrero (Fig. 1;
Howell and Wilson 1990, Howell and Webb 1995,
American QOrnithologists” Union 1998). Christmas
Bird Count (CBC; National Audubon Society 2009)
data show Sprague’s Pipits oceur every year in
northern Chihuahua and some years in Coahuila.
There is very limited data from México documenting
the status and distribution of Sprague’s Pipits.

Historical Changes

Canade.—The eastern and northern portions of the
historical breeding range of Sprague’s Pipits has
contracted in Alberta, Manitoba, and Saskatchewan
(Committee on the Status of Endangered Wildlife
in Canada 2002). Range contractions may oceur
temporarily due to climatie conditions, however;
there are suspected long-term range contractions
for Sprague’s Pipits in the Canadian provinces that
are their primaryrange. Tn the 1980s and 1990s,
Pipits were not recorded from the Peace parkland
of northwestern Alberta; this may not represent a
“dramatic” reduction in the breeding range as they
were probably never widespread here (Prescott and
Davis 1998). In Saskatchewan, Sprague’s Pipits were
described in the 1930s as “not uncommon”, by the
1950s, the species was described as being “rather
rare” (Prescott and Davis 1998). Tn Manitoba,
Sprague’s Pipits have declined dramatically.
Sprague’s Pipits were once onhe of the commonest
prairie birds in the western portion of the provinee
{Carey et al. 2003). Their range has contracted
several hundred kilometers south from areas north
and east of Winnipeg in Manitoba; they are now
considered “fairly rare” or “virtually absent” from
areas where they were once a regular, but uncommon
sumtner resident. Pipits are still fairly numerous,
although localized, in parts of southwest Manitoba
(Carey et al. 2003).

United Stotes.—The range for Sprague’s Pipits

in the United States has contracted notably on its
periphery. Changes and declines in abundance have
contracted the range west and north in North Dakota
and Minnesota and to the north in Montana. Data on
South Dakota are inconclusive.

Ag he traveled near present-day Lostwood National
Wildlife Refuge (NWR) in northwestern North
Dakota in 1873, Elliot Coues remarked on the
“...trio of the commonest birds...” encountered:
Baird's Sparrow (Ammodramus bairdii), Sprague’s
Pipits, and Chestnut-collared Longspur (Calcarius
ornatus), stating “...Sprague’s Pipits were
sometimes so humerous that the air seemed full of
them...” (Coues 1878, Madden et al. 1999). After
fewer than 100 years of settlement and agricultural
development, Sprague’s Pipits in North Dakota
have declined to the point that they are no longer
among the 15 most common birds and are currently
absent in the easternmost counties (Stewart 1975).
In Montana, there have been no breeding records

in the southern and south-central counties since
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1991 or earlier (1.enard et al. 2003), although some
singing males have been noted in Jun (C. Wightman,
pers. comm.}). In South Dakota, pipits are absent

in the eastern portion of the state and considered

a rare and local summer resident (South Dakota
Ornithologists” Union 1991, Tallman et al. 2002).

The only breeding records are a nest found in 1907
and fledglings in 1996 (Tallman et al. 2002). The
species was recorded in the summer months during
the first South Dakota Breeding Bird Atlas (1988-
1993) in McPherson, Dewey, Corson, Perkins and
Pennington counties. There are also summer records
in Edmunds and Harding counties in the 2000’s (R.P
Russell, pers. comm,). Sprague’s Pipits may always
have been local and uncommon breeders in South
Dakota, but historical data is Iacking.

In Minnesota, Sprague’s Pipits range has eontracted
substantially since European settlement and since
the 1820s there has been a steady decline in numbers
and breeding numbers and occurrence in the state.
Currently, it is only a casual visitor and unknown as
a breeding species (R. B Russell, pers. comm.). Prior
{0 1890, the species could be found throughout the
southwestern and south-central parts of Minnesota,
breeding as far south as Pipestone and adjacent
counties and as far east a5 Ottertail County (Roberts

8 Spragues’s Pipit (Anthus spragueii) Conservation Plan

1932). It was a common breeder in Kittson County
in the northwest corner of the state in 1898, then

no other data until 1928 when a dedicated trip to
the Red River Valley found that it was enty a casual
summer resident on virgin prairie areas of the
northwest valley (Roberts 1932). In recent years, a
few birds have been observed on {all migration with
Sep records from Dakota County in the southeast
and Duluth in the northeast and Oet records from
Cottonwood and Wilkin counties in the west. Likely
these are birds straying eastward from breeding
populations to the west or northwest of Minnesota
(R. P Russell, pers. comm.). The Minnesota County
Biological Survey recorded a few birds at ene site in
Roseau County in 1991 and a single bird at another
site in the same county in 2009 (S. Stucker, pers.
comm.).

Miéxico--There is no information on historical range
in México.
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Biology

Breeding

Arrivel —Sprague’s Pipits arrive on the breeding
grounds from the third week of Apr to mid-May (Maher
1973, Stewart 1975, SLJ); some individuals linger on

the wintering grounds info early May. Pair formation
begins shortly after arrival on the breeding grounds and
eggs are laid between the second week of May throngh
early Aug (Sutter 1996, Davis 2003, Jones et al. 2010).
In Montana, the median nest initiation date was 25 May;
the earliest date a nest was initiated was 7 May, while
the latest date a nest was initiated was 31 Jul {Jones et
al. 2010). Nest initiation dates tended to differ among
years, and did not appear to be influenced by arrival
dates (Davis 2003, SL.J).

Breeding Display —Sprague’s Pipits are unique in
being so easy to hear yet so diffienlt to see with their
“...prolonged and unique zerial display...” (Robbins
1998). The male's flight song is delivered high above
the prairie in a series of high-pitched jingling notes
that are audible>300 m. Males often hurry from

view immediately after returning to the ground at the
end of the display. Sprague’s Pipit display bouts are
prolonged, and persistent male display occurs from the
time of arrival (approximately the third weel of Apr)
through the third week of May at Lostwood NWR in
North Dakota (Robbins 1998). This was followed by a
period of two to three weeks where display rates were
reduced, followed by another period of elevated display
rates (Robbins 1998) with some display into mid-Aug
(Robbins and Dale 1999). This bimodal display regime
is probably related to the breeding cyele, with display
rates decreasing once a first cluteh of eggs is laid and
copulation apportunities decrease (Robbins 1998,
Robbins and Dale 1999). This display is also observed,
although rarely, during early migration in late Apr or
very early May in Texas (Freeman 1999).

Territoriality—Sprague’s Pipit breeding territories
are used for both nesting and feeding. These territories
are presumably established and maintained through the
aerial display. Occasionally, territorial males interrupt
aerial displays and give chase to other presumed

maies that pass through the territory (Robbins and
Dale 1999). Mapping of territory boundaries in 2007
indicated pipit territories rarely crossed trails (Dale et
al 2009); territories were reported as 2.5+0.b (SD) ha
{n=30; Davis and Fisher 2009). In North Dakota, males
were not uniformly distxibuted; all territories were
located in elevated areas with short grass and relatively
low sedge and forb densities (Robbins 1998).

Foroging Behovior—Sprague’s Pipits typically forage
alone throughout the day in all seasons. They walk or
run while gleaning food from the ground surface or
grasses, typically in grass that is several centimeters
tall (Robbins and Dale 1999).

Diet—The diet of Sprague’s Pipits during the breeding
season is almost entirely comprised of arthropods with
a small amount of vegetable matier (Robbins and Dale
1999). Sprague's Pipits feed primarily on arthropods
during migration and on wintering grounds, with the
addition of seeds during the later part of the winter
{Emlen 1972, Robhins and Dale 1999},

Nest Characteristics—Sprague’s Pipits build ground
nests in grasslands primarily with native grasses of
intermediate height and density, with little bare ground
and few shrubs; many times the nest is at the base of

a dense tussock of grass (Sutter 1997, Dieni and Jones
2008). Coarse and fine dried grasses (about 5-15 cm

in length) were woven info a cup; long grass growing
adjacent to the nest is sometimes interwoven with
loose grass forming a dome (Sutter 1997). This eanopy
can range from almost & complete dome to almost full
exposure (Harris 1933, Sutter 1997). Nest entrances
frequently have runways that extend up to 15 emin
length (Harris 1933, Sutter 1997). Nests were usnally
<100 m from roads and far (mean 20.7 m) from the
nearest perch (shrubs and rocks)} (Sutter 1996, 1997),

Nesting Behavior—The female remains on the nest
until an approaching chserver is close. Onee flushed,
she flies low for a few meters then lands in the grass
or climbs in an undulating flight to eirele the area.
When undisturbed, she approaches the nest by flying
low to within a few meters and then walks to the nest,
Incubation and brooding is primarily by females;
although males will incubate and brood at an unknown
rate (SLJ). Adulf pipits responded aggressively to
researcher presence if nestlings or dependent young
were nearby (Davis and Fisher 2009), and during late
incubation or with taped call playback (SL.J).

Incubotion.—In Montana, the mean ineubation time
was 12.2+0.12 days (range: 7-15 days, n=85; Jongsomijit
et al. 2007, Jones et al, 2010). In Saskatchewan

from 1996-2000 the incubation period was 13 days

(Davis 2003); mean incubation from Manitoba and
Saskatchewan combined was 13.4+0.3 days (n=9; Davis
2009).

Clutches per Year—The hatching rate for Sprague’s

Pipits in Montana was 85% (Jones et al. 2010). Re-
nesting and second broods have been oceasionally
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Habitat

Breeding

Sprague’s Pipits are closely associated with native
grassland throughout their range (Sutter 1996, 1997;
Sutter and Brigham 1998; Madden et al. 2000; Grant
et al. 2004) and are less abundant (or abgent) in areas
of introduced grasses than in areas of native prairie
(Kantrud 1981, Johnson and Schwartz 1993, Dale et al.
1997, Madden et al. 2000, Grant et al. 2004). Generally,
pipits prefer to breed in well-drained native gragslands
with high plant species richness and diversity They
prefer higher grass and sedge eover, less bare ground,
and an intermediate average grass height when
compared to the surrounding landscape, <5-20% shrub
and brush cover, no trees at the territory scale, and
litter cover <12 em (Sutter 1996, Madden et al. 2000,
Dechant et al. 2008, Pieni and Jones 2008, Grant et al,
2004). The amount of regidual vegetation remaining
from the previous years’ growth also appearstobea
strong positive predictor of Sprague’s Pipits occurrence
{(Madden 1996, Sutter 1996, Prescott and Davis 1998,
Sutter and Brigham 1998) and where they put their
nests (Dieni and Jones 2003, Davis 2005).

Sprague’s Pipits prefer breeding sites in grasslands
with a range of vegetative structure, which may vary
geographically. In Saskatchewan, in native pastureland,
Sprague’s Pipits cccurred more frequently in areas
with <10% bare soil and <10% clubmoss (Selaginelle
densa; Davis et al. 1999). In Montana, nest abundance
was positively associated in sites with < 22% clubmoss
cover and dominated by native grass (Stipo, Bouteloua,
Koeleria, and Schizachyrium spp.); abundance was
negatively associated with prickly pear cactus (Opuntic
spp.) cover, and density of low-growing shrubs (Diend
and Jones 2008). In North Dakota, Sprague’s Pipits
were negatively impacted by inereasing tall shrub
(>1m) and brush (<1 m) eover and increasing litter
depth >12 ¢m (Grant et al. 2004). They had a negative
reaction to tall shrub cover in the landscape and, with
other grassland endemics, preferred areas with <20%
shrubs; however, they were not woodland-sensitive at
the landseape scale but were negatively associated with
trees at the territory scale (Grant et al. 2004).

Sprague’s Pipits rarely oceur in cultivated lands, and
are uneommon on non-native planted pasturelands
{Owens and Myres 1973, Sutter 1996, Davis et al.

1999, McMaster and Davis 2001). They have not been
documented to nest in cropland (Owens snd Myres 1973,
Koper et al. 2009), in land in the Conservation Reserve
Program (Higgins et al. 2002) or in dense nesting cover
planted for waterfowl habitat (Prescott 1997). However,
territorial displays have been recorded in non-native

grasslands where the structure of the vegetation was
similar to that of native vegetation (Dale et al. 1997,
Sutter and Brigham 1998, Davis et al. 1999, Higgins

et al. 2002, Dohms 2009). In Saskatchewan, Sprague’s
Pipits have been documented nesting in non-native
hayfields at Last Mountain Lake National Wildlife Area
(Dale 1983); conversely, they were not associated with
hayfields in the Missouri Coteau (Dechant et al, 2008},

Nests and Nest Sites—In Montana, Sprague’s Pipit
nest sites were in grasslands primarily with native
gragses of intermediate height and density, with little
bare ground or clubmoss and few shrubs, and in nest
patches with greater litter cover and depth, while
avoiding areas with prickly pear cactus cover (Dieni and
Jones 2003). They tended to nest in patches that had
little or no elubmoss cover, nor was clubmoss ever used
as a nesting substrate (Dieni and Jones 2003). These
hest site data were consistent with findings reported
from Saskatchewan (Sutter 1997), except there was no
evidence of selection against forb cover (Dieni and Jones
2003). Selection for vertical habitat characteristics

by this species appears to be occurring at the scale

of the nest site rather than the nest (Dieni and Jones
2003, Grant et al. 2004). In Saskatchewan, Sprague’s
Pipits nest sites were most abundant in areas with
intermediate cover values, higher grass and sedge cover;
higher maximum height, lower forb and shrub cover,
lower bare ground cover, and lower forb density than
random sites; average vegetation characterigtics af nest
sites were: 52.7% grass and sedge cover, 10.5% forb and
shrub cover, 15.2% litter cover, 16.8% bare ground cover,
55.6 forb contacts per m2, 27.7 em maximum vegetation
height, 2.4 em litter depth, and vegetation density of 1.1
contacts above 10 em and 3 eontacts below 10 em (Davis
et al, 1999).

Poftch Size.—Sprague’s Pipits ave likely influenced

by the size of grassland patches and the amount of
grassland in the landscape (Davis 2004). In southern
Saskatchewan, Davis (2004) found that Sprague’s
Pipits abundance was influenced by the size and
configuration of suitable grassland patehes and the
amount of grassland in the landscape. Pipits also had a
50% probability of oecurring on patches = 145 ha (95%
(C1=69-314 ha); pipits were absent from grassland
patches <29 ha (Davis 2004). A smaller edge:area ratio
had higher pipit abundances, and was an important
predictor of thelr occurrence (Davis 2004). No
consistent effect of patch size was found on nest success
(Winter et al. 2006; SL.J}.

Munagement—Grazing, fire, and mowing are the most
comimon management techniques nsed in grasslands to

Habitat 11
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create or restore suitable habitat for Sprague’s Pipits
or to prevent further degradation. The effects will vary
with intensity and frequency, as well ag environmental
conditions, such as moisture, soil type, plant species
composition and geography {see Threats, below; Maher
1978, Owens and Myres 1973, Karasiuk et al 1977,
Kantrud 1981, George ef al. 1992).

Migration

No data. Migration habitats are poorly known. Where
pipits have been seen during migration, the habitats
uged are similar to those documented on the breeding
and wintering grounds, including pastures, prairie-dog
(Cynomys spp.) towns, fallow cropland, and ghort-,
mixed- and heavily grazed tall-grass prairies (Thompson
and Ely 1992).

Winter

[Tnited Stotes.—Winter habitats ave similar to breeding
habitats; 1.e., large grasslands areas that may or may
not primarily consist of native grass (Dieni et al. 2003,
Desmond et al. 2005). In southern Texas, Sprague’s
Pipits were located almost exclusively in grass-forb
prairie (27 individuals/kin?®), and rarely in shrub
grassland (2 individuals/km?, Emlen 1972). Sprague’s
Pipits southern distribution is coincident with the
oceurrence of Andrapogon spp. grasses (Root 1988),
although this may be due to limited sample sizes. In
Arizona and New Mexieo they are found in extensive
areas of well developed desert grasslands (Merola-
Zwartjes 2005).

In Texas, Sprague’s Pipits winter in heavily

grazed grasslands dominated by little bluestem
(Schizachyrium scoparium) and Andropogon spp,

and in large, over-grazed pastures (Grzybowski 1982);
they are often found in patches where the grass is very
short (Freeman 1989). Large nurmbers were also found
on approximately 2000 ha (—5000 acres) of former

rice fields, that had been re-planted to Bermuda grass
(Cynodon spp.) a decade or more earlier and heavily
grazed; in these fields, pipits occurred most frequently
on the saline outeroppings where there was little
vegetation (B. Ortego, pers. comm.). The 2 highest
densities of wintering pipits in Texas were obzerved

on grasslands at the Attwater Prairie Chicken NWR

in Colorado County and the Mad Island complex in
Matagorda County These areas each consists of > 4000
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ha (~10,000 acres) of native grasslands with moderate
grazing and with the dominant grasses being normally
about 0.2 m high. Pipits were also found frequently on
turf grass farms, golf courses, heavily gazed Bermuda
grass {Freeman 1999; B. Ortego, pers. comm.) and areas
of burned pasture (Freeman 1999),

In both Texas and México, Sprague’s Pipits are often
observed using roads through appropriate habitat
{Freeman 1999; B. Ortego, pers. comm.). These are
typically either paved or unpaved secondary or tertiary
roads with grass shouiders in agricultural settings
without much traffic (Freeman 1999; B. Ortego, pers.
comm.}.

Méurico.—In northwestern Chihuahua, Sprague’s
Pipits showed strong association with open grasslands,
both densely and sparsely vegetated, and were not
found in grassy agrieultural borders or overgrazed
efido lands, and they were negatively associated with
shrub abundance (Desmond et al. 2005). Comparisons
of avian specieg assemblages on ejido land and an
atjacent private ranch found that overgrazed ¢jido
land did not support Sprague’s Pipits (Desmond et al,
2005). A seasonal study of bird distribution in Cuatro
Ciénegas, Coahuila, Méxieo (Contreras-Balderags et al.
1897) noted that Sprague’s Pipits were found in three
vegetation types: 1) scrub dominated by ereosote bush
(Larrea tridentote); 2) mesquite dominated by catclaw
acacia (Acacie gregyd); and 8) alkali scrub dominated
by Atriplesx sp., salt-tolerant grasses (Sporobolus,
Dristichlis, and Monanthochloe spp.) and mesquite
(Prosopis loevigata).

In north-central México (Sonora, Chihuahua, Durango,
Coahuila, and portions of Nuevo Leén and San Luis
Potosf), Sprague’s Pipits were a widespread winter
resident in Chihuahuan desert grasslands (Panjabi et al.
2010). Densities have some annual variation, however,
estimates of global densities were similar across years
{2007-2009; Panjabi et al. 2020). Shrub cover had a
strong negative influence on pipit abundance, with grass
and other cover variables important positive predictors
{Panjabi et al, 2010),

015317



Population Trends and Estimates
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Figure 3. Trends for Sprague’s Pipit, percent change per year; data from the Breeding Bird Survey for 1996-
2007 (Sauer et al. 2008). These trends do not necessarily reflect statistical significance (see Table 1)

Trends
Breeding Bird Survey

Rangewide.—Breeding Bird Survey (BBS) data show
Sprague’s Pipit populations experiencing a statistically
significant rangewide decline of 3.9% per year (1967-
2007, n=169, p=0.00; Table 1; Sauer et al. 2008). The
most dramatic population decreases occurred in Canada
(6.0% per year between 1966 and 1996; =317, p=0.09;
Sauer et al. 2008). On a continental scale, most areas
show declining populations over the past 30 years,
with non-significant increases occurring only in the
southwestern portion of the breeding range (Fig. 3;
Sauer et al. 2008). Population monitoring in Sprague’s
Pipits is complicated by their nomadic behavior in
response to annual weather conditions (Fig. 4; Root
1988, Jones et al. 2007).

Canada.—Sprague's Pipit experienced a 4.8% annual
decline between 1966 and 2005; pipit populations in all
jurisdictions and physiographic strata experienced their
largest declines between 1966 and 1979 (Environment
Canada 2008). A recent analysis of BBS routes within
the Prairie Habitat Joint Venture indicates a 4.5%
annual decline between 1970 and 2005; 2.8% annual
decline in the prairie region compared with a 6.4%
decline in the northern parkland region (Environment
Canada 2008). Trend results for Grassland Bird
Monitoring-Canada (1996-2004) show a decline of
10.5% annually in the prairie region compared with

a 1.8% annual decline measured by the BBS in Bird
Conservation Region (BCR) 11 for the same period (B.
Dale and B. Collins, pers. comm.).

Declines in Alberta, where the species reaches its
highest continental abundance, have been more rapid
(10% per year) over the same period (Environment
Canada 2008). Declines are also steep in Saskatchewan,
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Figure 4. Trends for Sprague’s Pipit for different time periods, data from the Breeding Bird Survey (J. R.
Sauer, pers. comm.). Trends do not reflect statistical significance (see Sauer et al. 2008).
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Figure 5. Christmas Bird Count data showing yearly variation in Sprague’s Pipit densities for the U.S. (National
Audubon Society 2009).
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4.2% per year (n=45, p=0.05) for the survey period
(1966-2007; Environment Canada 2008). Sprague’s
Pipits populations in Saskatchewan have declined
4.8% per year since 1966, and 7.9% per year since 1980
{Prescott 1997),

United States—In the United States trends are largely
non-significant (Table 1; Sauer et al. 2608). There was
no change in the population size of Sprague’s Pipits in
North Daketa between 1967 and 1993 (Igl and Johnson
1997).

Christmas Bird Count

United States—CBC data show large yearly swings
in numbers (Fig. 5; National Audubon Society 2009),
and in general, the abundance of pipits was too low and
sporadic for CBC data to yield meaningful information
{Root 1988). Some of this variation may be due to
measurement error, or to Sprague’s Pipits nomadic
behavior in response to annual weather conditions (Root
1988). There is also some annual variation in the areas
of the highest winter densities; however, while poorer
quality sites are incongistent in the number of pipits
from year to year, the higher quality sites consistently
have high numbers of pipits each winter (B. Ortego,
pers. comm.).

In another analysis of CBC data (National Audubon
Society 2009), the 40-year (winters of 1996 through
2005} trend data for Sprague’s Pipits showed a decline
for Texas (2.54%), Louisiana (6.21%), Mississippi
{10.2%), and Arkansas (9.27%), although abundances
were very low and variable (U. 8. Fish and Wildlife
Serviee 2010). Overall, the 40-year trend showed a
median declining popuiation of appreximately 3.23%
annually; however, no tests of statistical significance
were given (U, 8. Fish and Wildlife Service 2010).

México—CBC data (National Audubon Society 2009)
data show Sprague’s Pipits occurring every year in
northern Chihuahua (Ejido San Pedro) and some years
in Coahuila. Few individnals have been observed, with
only one pipit documented in 1979, 1980, and 1986.
Beginning in 1989, pipits were observed in northern
México in all years. The highest number of individuals
was in 1996, with 54 reported on one ¢ircle, and in 2004,
with 48 individuals reported on five circles (National
Audubon Society 2009). Generally, there is imited
CBC data from México and therefore, CBC data could
be misleading in the relative importance of México to
wintering populations (J. M. Ruth, pers. comm.,).

Historic

Anecdotal aceounts from early naturalists suggest

that Sprague’s Pipits were one of the most common
grassland songbirds in the northern Great Plains, Since
its discovery, the Spragne’s Pipit has suffered greatly
throughout its breeding range from conversion of
short- and mid-grags prairie to agriculture by Evro-
Amerieans. There have been dramatic declines in

pipits ag prairie has disappeared through cultivation,

overgrazing, and invasion by exotic plants (see
Historieal Changes, above; Prescott and Davis 1998).

Population estimates

Breeding—Using BBS data, a global population
estimate of 870,000 birds was derived (Sauer et al.
2003, Rich et al. 2004); however, this was caleulated
using a standard set of assumptions and ealculations
{Rosenberg 2004) that are unverified with the existing
data and is a rough estimate with unknown, but
potentially large, error. Similarly, populations have
been estimated for the sub-regions of the U.8. states
and Canadian provinces (Blancher et al. 2007). These
estimates range from 400,000 (47.9% of the global
population) in Alberta to 3000 (0.3% of the global
population) in South Dakota (Blancher et al. 2007).

Wintering.—CBC data show that the highest wintering
densities of Sprague’s Pipits are recorded in north-
central Texas (Preseott and Davis 1998, Saner et al,
2008); however, this data has noteworthy biases (B.
Ortego, pers, comm.). Grzybowski (1982) described

the highest numbers in the central coastal prairie
region of Texas and the highest numbers reported on

a CBC route was 196 individuals at Corpus Christi in
the winter of 1966-1967; currently, either Matagorda or
Attwater Prairie Chicken CBC routes have the highest
tallies with ea. 36 individuals (B. Ortego, pers. comm.).
The small numbers of individual pipits on the CBC in
southern Oklahoma and northern Texas may be due in
part to the sometimes slow migration these birds exhibit
during the dates of the CBC period; in mid to late Jan,
the Sprague’s Pipils are difficult to locate north of the
coastal plain and become more common in southern
Texas (B. Freeman, pers. comm.). The largest wintering
populations in the Unites States were in coastal short-
grass praitie in sonthern Texas, where “...many
hundreds...” were observed in a single day in a 154 km?
{60 sq. mile) area; the numbers of individuals peaked

in Mar and early Apr (B. Freeman, pers, comm.),
However, since abundance data is largely lacking from
Méxivo, it is unknown how much of the population
generally winters in México.

Densities

Breeding—Densities of 21.5-41.2 pairs/100 ha were
reporfed on native prairie in Saskatchewan (Maher
1973). A parfially randomized survey of Saskatehewan
grasslands found Sprague’s Pipits on 18% of 1858 half-
cireles in native pasture (Antsey ef al. 1995). In 1996-
1997, a BBS-type study reported Sprague’s Pipits on
32.5% of 1650 point counts in southwest Saskatchewan
and southeast Alberta (Dale et al. 1997). In Alberta

in 1994 and 1995, Sprague’s Pipits were encounterad
on 54.1% of 741 point counts (Robbins and Dale 1999).
In Montana, from 2001-2007, 49.8-71.3% of point
counts {(n=1410 points) detected Sprague’s Pipits (C.
Wightman, pers, comm.).

Wintering.—Densities of wintering pipits in the coastal
prairies of Texas were 64 to 30 birds/100 ha (Grzybowski
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habitats than in native grasslands (McMaster and Davis
2001); however, nest survival is similar (Dohms 2009).

Since most native grasslands in the mixed-grass praivie
in both Canada and the United States are grazed by
livestock, Sprague’s Pipits are susceptible to habitat
degradation as a result of high-intensity grazing (see
Grazing, below; Preseott and Davis 1998, Madden et al.
2000). Other grassland changes can alter the strueture
of vegetation so that it is no longer atiractive to pipits.
These changes include increased woody vegetation in
the form of tree plantings and shrub encroachment,
and invagive gragses and forbs (Johnson and Igl 1995,
Dechant et al. 20603, Environment Canada 2008).

Sprague’s Pipits nested in patches that had little or
1o clubmoss cover, nor was clubmoss ever used as a
nesting substrate (Dieni and Jones 2003) although at
the territory seale, pipits were positively correlated
with <22% clubmoss cover (Dieni and Jones 2003).
The potential for clubmoss to increase during drought
sometimes makes it a management target; generally
aceepted methods of clubmoss remeval, e.g., burning,
grazing, mechanical and chemieal treatments (Crane
1990), may themselves alter grassiand conditions
making the area unsuitable for nesting Sprague’s
Pipits, particularly in the short-term.

Burning.—Sprague’s Pipits have evolved with periodic
fires on the prairies, and may be limited by reduced fire
frequencies that have accompanied human settlement.
Reduced fire frequeney allows encroachment by woody
vegetation and invasive grasses and forbs, excessive
growth of vegefation, and excessive accumulation

of litter (Madden 1996, Environment Canada 2008),
degrading breeding habitat in many geographic areas
(Environment Canada 2008).

Large increases in Sprague’s Pipit populations were
recorded two years after s burn in Saskatchewan
{Environment Canada 2008), Sprague’s Pipits did not
occur on North Dakota grasslands that had not been
burned for over eight years; breeding abundances were
highest two to seven years after a fire (Madden 1996).
In more arid regions, Spragne’s Pipits were common on
native pastures that had not been burned for more than
15 years (Sutter 1996, Dale et al. 1997) and 26 years
{Dieni and Jones 2003, Jones et al. 2010). Thus, the
effects of burning likely vary with frequeney, soil type,
and moisture regimes, and land productivity. In the
arid regions of the mixed-grass praivie, fire frequency
recommendations are 8-20 years (Askins et al. 2007).
Burning can have adverse short-term effects on
Sprague's Pipits abundance and oceurrence; however,
it may have long-term benefits through improved
habitat quality, if it oecurs in an appropriate periodicity
{Prescott and Davis 1998, Environment Canada 2008).

Grazing.—Livestock grazing can greatly influence
vegetation structure, and, therefore, influence
Sprague's Pipits oceurrence and abundance (Prescott
and Davis 1998). The effeets of cattle grazing on
Sprague’s Pipits distribution depend on a variety of
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factors, including grazing intensity and frequency, as
well ag environmental conditions, such as moisture,
soil type, and plant species composition (Maher 1973,
Owens and Myres 1973, Karasiuk et al. 1977, Kantrud
1981, George et al. 1992), Therefore, the response of
Sprague’s Pipits to grazing intensity and frequency
likely varies with geography.

While Sprague’s Pipits generally avoid heavily-grazed
pastures (Maher 1973, Owens and Myres 1973, Prescott
and Wagner 1996, Sutter 1996, Davis et al. 1999), lightly-
to moderately-grazed pastures have been identified

as opiimal habitat for pipits throughout mueh of their
breeding range (Owens and Myres 1978, Davis et al.
1999, Robbing and Dale 1999, Dechant et al. 2003).

In North Dakota, a greater abundanee of Sprague’s
Pipits was reported from moderately to heavily grazed
pastures (Kantrud 1981). Intensive grazing, however,
may render some grassland habitat unsuitable, both
indirectly through impacts to vegetation strueture and
directly through reproductive failure due to disturbance
and trampling of nests (Environment Canada 2008},

In the eastern portion of Sprague’s Pipits range, in the
mesic mixed-grass prairie, disturbance (primarily fire
at appropriate intervals, and secondarily grazing, at
appropriate rates) can be used to create and maintain
healthy pipit habitat (Kantrud 1981, Madden et al,
1999). In the drier, less densely-vegetated mixed-grass
prairie particularly in the southwestern portions of
Sprague’s Pipits range, it has been documented that the
number of Sprague's Pipits decreased significantly with
inereased grazing intensity (Maher 1973, Dale 1983,
Robbing and Dale 1999). During 1984-2007, a small

but consistent breeding population was decumented at
Bowdoin NWR in north-central Montana in idle mixed-
grass prairie (Dieni and Jones 2003, Jones and Dieni
2007, Jones et al. 2007, Jones et al. 2010).

The effects of grazing must also take into account
vegetation potential in the form of structure (ie.,
vertical and horizontal density) as well as plant species
compogition, which varies within and across geographic
locales. Cattle presenee ean also result in increased
abundances of cowbirds (Duffy 2000, Danley et al. 2004).

Fire and Grazing, Combined.—In units that were
burned, and then grazed, pipit numbers were similar to
those in units that were only burned; Sprague’s Pipits
had lower abundances the first year after treatment,
and increased in the second and third year, whether
grazing was added or not (Danley et al. 2004). However,
cowbirds ccetrred 2.4 times more frequently on burned
and grazed units then those only burned (Danley et al.
2004). The implications of increased cowbird abundanee
on pipit populations are currently unmeasured.

Mowing.—Haying in native prairie may have negative
impacts on Sprague's Pipits populations (Prescott

and Davig 1998, Robbins and Dale 1999, McMaster

et al. 2005). Sprague’s Pipits are not common on
planted hayfields, and haying native prairie during the
nesting season may substantially lower reproductive
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success through mechanical destruction of nests and
adults, or by reducing vegetative cover and exposing
nests to predators and inclement weather (Dale et al.
1997, Davis 2005). Mowing has been found to destroy
approximately 50% of ground nests and the productivity
of breeding birds in hayfields is below that required to
maintain stable populations (Dale et al. 1997, Prescott
and Davis 1998). In Manitoba, native hayland was
more attractive to Sprague’s Pipits than brome/

alfalfa hayland or idle native grassland, but it was less
attractive than non-native pasture. In Alberta, hayed
native fescue was less attractive to Sprague’s Pipits
than idle fescue, but more attractive than grazed fescue
(Robbins and Dale 1999). In Saskatchewan, Sprague’s
Pipits were significantly more common in idle native
grassiand than in either annually or periodically hayed
exotic grasses (Robbins and Dale 1999, McMaster et al.
2005},

Introduced Vegetation—Sprague’s Pipits have a
strong negative response to exotic grasses (Sutter 1996,
Madden et al. 2000, Grant et al. 2004). Consequently,
the introduction of Eurasian plant species has had

a negative effect on Sprague’s Pipit populations.

In Manitoba, Sprague’s Pipits were significantly

mote abundant in native prairie than in introduced
vegetation (Wilson and Belcher 1989). Singing males
were two to three times more abundant in native grass
than in crested wheatgrass (Agropyron cristatum)

and four to 25 times more abundant in native grass
than in brome-dominated grassland in south-central
Saskatchewan (Prescott and Wagner 1996), They
were more than twice as abundant in native grass than
crested wheatgrass or absent from crested wheatgrass
in southern Alberta sites (Prescott and Wagner 1996).
Greater Sprague's Pipit densities were signifteantly
correlated with native grasses at Lostwood NWR in
North Dakota (Madden 1996). Exetic plant species
planted for the Conservation Reserve Program and for
nesting cover for waterfowl are generally not used by
Sprague’s Pipits (see Threats, Breeding, Habitat, above;
Robbins and Dale 1999).

Pesticides.—Use of pesticides to control grasshoppers
may impact Sprague’s Pipit populations, sinee
grasshoppers are an important food item for the adults
and nestlings during the breeding season (George

et al, 1992, Environment Canada 2008). Aneedotal
observations suggest that Sprague’s Pipits may
oceagionally forage in cropland and thus could be
exposed to pesticides (Environment. Canada 2008). The
amount of time pipits could be exposed to pesticides
during the breeding and non-breeding season is
unknown.

Fragmentation.—Fragmentation of native prairie has
likely contributed to the decline of Sprague’s Pipit
populations through a reduction in average paich size,
inereased isolation of habitat patches, an increase in the
ratio of edge:area to interior habitat (Davis 2004, Davis
et al. 2008) and potentially, an increase in parasitism
(Davis and Sealy 2000). In fragmented landscapes,
habitat interior species such as Sprague’s Pipits (Davis

2004) may experience lower reproductive success
when nesting near habitat edges, where they are more
suseeptible to nest predators and brood parasites
{Prescott and Davis 1998, Davis ef al. 2006). Sprague’s
Pipit abundance was inversely correlated with distance
to eropland and to water (Koper and Schmiegelow
20062, 2006b; Koper et al. 2009). Pipits had higher
densities by at least 0.3 individuals per point eount per
km away from cropland, and the average number of
individuals per point count increased by at least 0.4 per
km away from water, with distance to road having no
effect (Koper and Schmiegelow 2006b).

Roads—Sprague’s Pipits may avoid roads and trails
during the breeding seascn (Sutter et al. 2000} and

the increased roads densities associated with energy
development effects Sprague’s Pipits habitat (Dale

et al. 2009, Linnen 2008). The type of road (e.g.,
secondary or tertiary, the presence of deep difches on
the sides, heavily graveled) and the level of traffic are
the potential issues in determining the degree of effect
roads and {rails have on Sprague’s Pipit populations (N.
Koper, pers. comm,; SLJ; see Winter, below).

In Saskatchewan, Sprague’s Pipits were significantly
more abundant along trails (wheel ruts visually
indistinet from surreundings) than along roadsides
(fenced surfaced roads with adjacent ditches), which
may be attributed fo the 20 - 30% reduction of suitable
habitat associated with the road right-of-way (Sutter
et al, 2000). Sprague’s Pipits avoidance of roads in this
study may be due to the roadside habitat which also
tended to have non-hative vegetation, dominated by
smooth brome (Bromus inermis) (Sutter et al. 2000).
Other data found that there was no significant effect of
roads (Koper et al. 2009); there was no effect of trails on
pipit nest survivorship in Montana (SLJ).

Linnen (2008) examined the effects of oil and gas
disturbances, including road establishment and
snggested that Sprague's Pipits tended to occur in
lower numbers and at fewer sites near natural gas wells
and trails than in interior habitat patches; however,
the relationship was not statistically significant
(Linnen 2008). Dale et al. (2009) documented that pipit
territories varely crossed trails. However, the method
used to map the breeding territories was not detailed
and no tests of statistical significance were reported
{Dale et al. 2009), thus sampling error was never
eliminated as a possible explanation.

Depredation.—Predation is the primary factor
influencing nest survival throughout the species’ range
{Davis and Sealy 2000, Davis 2003, Jones and Dieni
2007, Jones et al. 2010) and in some years, predation can
result in near complete nesting failures (Davis 2005). It
is diffieult to determine whether crrent predation rates
are higher than historic levels; changes in predator
communities, habitat structure, and composition

and eonfiguration of eurrent grassland habitat could
inerease the risk of predation; however, little data ave
available.
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Nest Parasitism.—Cowbird parasitism rates on
Sprague’s Pipit nests vary throughout their range.
Habitat fragmentation potentially increases the rate
of cowbird parasitistn, and the degree of impact from
parasitism on nest survival (Davis and Sealy 2000).
However, pipits do not seem to be a good host for
cowbirds; the cost of parasitism to pipit populations
overall is unknown (see Parasitism, above; Davis 2003,
Jones et al. 2010).

Climate Change.—Sprague’s Pipits are suseeptible to
climate change (Price 1995). Modeling and predictions
of climate change indicate that pipits will become
extirpated as a breeding species in the United States
and the lower third of Canada due to increasing
temperature (Price 1995). If is also predicted that
Sprague’s Pipits may shift their range north, as
gouthern areas become too warm (Price 1995). The
impact of climate change at a population level is
unknown. Prolonged periods of cool and wet weather
may impaet local Sprague’s Pipit populations by
reducing productivity (Envivonment Canada 2008). In
addition, predictions for harsher, drier temperatures in
México, changes in frequency and intensity of drought
could impact wintering Sprague’s Pipit populations
further. These predictions may also affect migration
areas (C. M. Rustay, pers. comm.).

Dvought.—Drought can be a significant factor affecting
Sprague’s Pipits nesting habitat and possibly food
supply at the local level (Environment Canada 2008} and
also affecting wintering habitats (Dieni et al. 2003, J.

M. Ruth, pers. comm.). Sprague’s Pipits disappeared or
declined from many transects in North Daketa during a
gevere drought in 1988 (George et al. 1992, Niemuth et
al. 2008); pipits rebounded once the drought cyele was
reversed (George et al, 1992). The effects of drought
could be exacerbated by the impact of grazing and fire,
particularly in the xeric areas of their range (Asldns et
al, 2007).

Energy Development—Energy exploration and
extraction are expected to continue to be a threat

to Sprague’s Pipits habitat and populations info the
future as demands for resources increase globally
(Environment Canada 2008). Sprague’s Pipits
abundance decreages within 300 m of oil wells (Linnen
2008). A substantial amount of new ofl and gas
production is predicted to occur throughout Sprague’s
Pipits’ breeding range, particularly in Alberta
{Environment Canada 2008), Currently, no regulatery
mechanisms exist for many of these activities to ensure
that drilling and associated activities avoid nesting
habitat. In the United States, much of the Sprague’s
Pipit's breeding range overlaps major areas of oil
produetion in eastern Montana, western North Dakota
and northwestern South Dakota, Areas with 2 high
density of oil production may also decrease migration
and wintering habitats available.

Wind energy has been increasing in recent years;

more than 45% in 2007 and more than 50% in 2008 (A.
Manville, pers. comm.). Area and patch size (Davis
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2004) are important habitat attributes for Spragne’s
Pipits, and habitat fragmentation a threat to their
populations. Wind prajects can fragment native
praitie habitat through the construction of roads,
turbines, electrical grids, and associated facilities;
several of the states where Sprague’s Pipits breed or
winter are the top states potential for wind energy
development (Elliolt et al. 1991). Sprague’s Pipits
negatively respond to shrub and tree densities, and it
is likely that they exhibit negative responses to other
vertical structures in their habitat (e.g., wind turbines,
telecommunication towers, power line towers), although
specific data are limited.

The effects of increased biofuel production (converting
native prairie to agriculture) would likely further
decrease breeding habitat.

Industrial Noise.—Industrial noise caused reduced
pairing suceess and influenced age structure in some
breeding bird species (Environment Canada 2008,
Barber et al. 2009). Expanding energy development
(wind energy and oil and gas) in grassland regions
may result in increased noise levels and subsequently
interfere with male song in Sprague’s Pipits. The effect
of anthropogenic noise on Sprague’s Pipit breeding
suceess is unmeasured.

Winter

Sprague’s Pipits are federally protected on their
winter range in the United States and México under
the Migratory Bird Treaty Act (U.S. Fish and
Wildlife Service 2008a). Enforcement of regulatory
mechanisms are inadequate to protect individuals in
México; no regulatory mechanism currently protects
Sprague’s Pipit habitats on their winter range.

Specific threats on the winter range in the United
Sates or México are many of the same issues identified
ag threats on the breeding range, (e.g., over-

grazing, fragmentation, degrading, and conversion

of grasslands, invasive species, and climate change)
although the level of each threat may be different.

Proteeted Sprague’s Pipit habitat exists in the United
States largely on public lands. Although not protected
gpecifically for pipits, large grassland tracts are
protected by the National Wildlife Refuge System,
National Parks, Bureau of Land Management and
Forest Service Iands in the southern United States.
Smaller areas of prassland are protected by The
Nature Congervancy and other private Jand owners
cornmitted to managing lands for congervaticn. In
México, few truly protected areas of grassland exist. A
few private reserves containing pipit habitat (e.g., the
Reserva Ecolégica El Uno in northern Chihushua) have
been established. Few national or state-level protected
areas exist in México for Sprague’s Pipits and those
that do, such as the Janos Biosphere Reserve, offer
limited protection against landscape-level disturbance.
These protected areas would not be enough to sustain
pipit populations throughout their winter cycle,
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Although large numbers of Sprague’s Pipits

frequent heavily grazed pastures on the Texas coast
during winter (Freeman 1999), this is in contrast to
observations in México that heavy grazing is a threat
to pipits (Desmond 2004; below). This apparent conflict
may be due to a number of causes, including the level
of grazing, as “heavy” is largely undefined; differences
in the environmental conditions, such as moisture, soil
type, and plant species composition, or to lack of data,
as most information from the wintering range is limited
in scope.

United States

In general, there are few data from the wintering
range in the United States, and little is known about
the level of the threats here. Sprague’s Pipits occur
on the largest patches of grasslands in Texas, but are
also found on turf-grass farms, grassy roadsides, and
other areas with short grass, and on heavily grazed
areas (Freeman 1999). They will also use areas with
introduced Bermuda grass, with high concentrations
of pipits found in saline openings in a large exotic
grassland that were heavily grazed (B. Ortego, pers.
comm.). Overgrazing, conversion of grasslands,
drought, climate change, energy development, and fire
suppression are all potential threats to grasslands in
the southern United States, but the relative levels are
unknown.

Sprague’s Pipits appear to use roads frequently on the
wintering grounds (Freeman 1999; B. Ortego, pers.
comm., SLJ) and during migration (SLJ). The loss of
native coastal prairie in Texas is extensive; however,
Sprague’s Pipit do use introduced grasses at some level
during the winter period.

México

Overgrazing by domestic livestock and agricultural
practices are the most extensive land uses thought to
threaten habitat for Sprague’s Pipits in Chihuahua,
México (Desmond 2004). In addition, large-scale habitat
alterations are oceurring throughout the Chihuahua
Desert (Desmond 2004). These include conversion

of grasslands to agriculture and the large-scale
conversion of desert grasslands to shrub dominated
systems. These changes are occurring from current
and historic overgrazing by domestic livestock, loss

of native herbivores, fire suppression, drought, and
climate change (Desmond 2004). Shrub encroachment
into areas of extensive grasslands is also occurring

and may have contributed to reduced numbers of
grassland obligate passerines, including Sprague’s
Pipits (Desmond 2004). Sprague’s Pipits were found in
significant numbers after a wet year in Chihuahua, but
were local and rare in dry years (Dieni et al. 2003). The
relative levels of the threats to Sprague’s Pipits on the
winter range are unknown.

.7 -"av,?.:m-""’ P \Nk.‘: fr L
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Management

Management for Sprague’s Pipit consists primarily

of protecting, maintaining, and restoring native
mixed-grass prairie in large expanses (Stewart 1975;
Sutter 1996, 1997; Davis 2004). In general, Sprague’s
Pipit abundances are higher in native grass then in
non-native fields. The breeding habitat attributes
important to Sprague’s Pipits abundance include prairie
dominated by native grass, with a particular structure,
and area size (see Habitat above; Sutter 1996, 1997,
Davis et al. 1999, Table in Dechant et al. 2003, Dieni
and Jones 2003). Converting cultivated land adjacent
to native prairie to perennial cover; including seeding
with a native grass mix or one that includes a prostrate
{(versus erect) form of legume could make smaller
tracts attractive to pipits (Winter et al. 2006). The
conservation value of large prairie tracts is obvious, but
several small habitat patches surrounded by treeless
landscape might offer similar conservation value for
grassland passerines as a single large prairie patch
(Davis 2004, Winter et al. 2006).

Suecessful management of many grassland habitats
often requires some form of disturbance. In many
cases, management through fire, grazing, mowing or
herbicides can assist in maintaining native grasslands
appropriate for Sprague’s Pipits; however, the intensity
and frequency of disturbance is dependent upon soil
productivity, geographic area, and climate. Idling
grassland habitat can reduce its suitability for Sprague’s
Pipits in the mesic portions of their range (e.g., moist
mixed grasslands and aspen parkland regions), while
disturbance can reduce habitat suitability if the timing,
frequency, intensity, or duration of disturbance is
inappropriate, particularly in the drier portions of their
range (Askins et al. 2007). The following diseussion

is primarily for the breeding range, unless otherwise
mentioned; there is little data on migration or wintering
habitat and their management.

Patch Size—Large native prairie grasslands are
needed for Sprague’s Pipit conservation. Native
grassland tracts of =145 ha should be retained for
breeding (Davis 2004, Anonymous 2007) although some
high quality smaller patches (= 29 ha) could provide
conservation value, if the landscape is neutral (e.g., no
trees or other vertical structure) for Sprague’s Pipits,
rather than hostile (e.g., development) (Winter et al.
2006).

Preclude Woody Vegetation.—Optimal breeding habitat
for Sprague’s Pipits will require the removal of woody
vegetation from the interior of grassland patches (Grant
et al. 2004). In native and planted grasslands this can
be accomplished through burning, grazing, mowing,
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herbicides, or manual removal, as long as the treatment
does not result in long-term damage to the grassland
{Anonymous 2007) or cause excessive vegetation
disturbance, increases in small mammal predators due
to leaving slash piles, or excess removal of litter. Avoid
planting trees and/or shrubs within 100 m of native
grasslands (Anonymous 2007).

Invasive Grass and Forb Species.—Removing exotic
plant species, especially smooth brome, sweet clover
(Melilotus sp.), and alfalfa (Medicago sp.) in native
grasslands will improve habitat for pipits. Monitor
roadsides for invasive species, and remove these species
before they move into native prairie (Anonymous 2007).

Mowing.—Mow haylands on a rotational schedule

of every other year. Although hayfields are limited

in their use by pipits, mowed hayfields can provide
better habitat than those idled (Denchant et al. 2003,
Anonymous 2007). Delaying mowing until after 15 Aug,
should allow >70% of Sprague’s Pipit nests to fledge.
Minimum dates for mowing of hayfields are after 15
Jul in the dry mixed-grass prairie, after 21 Jul in the
xeric mixed-grass prairie, and southern aspen parkland
and after 31 Jul in the northern aspen parklands
(Anonymous 2007).

Prescribed Fire.—In general, prescribed burning
reduces shrub encroachment as well as residual grass
cover and may reduce or restrict invasion of exotic
plants (Robbins and Dale 1999). Fire is important to
maintain Sprague’s Pipits’ breeding habitat, especially
in the eastern portion of the species’ range. In
Saskatchewan, Sprague’s Pipits were most abundant
two to three years, and sometimes up to seven years,
post-fire; none were present on native prairie that

had not been burned or grazed for more than eight
years (Anonymous 2007). In North Dakota, burning
grasslands every two to four years over a 15-year period
resulted in the highest abundance when compared to
unburned areas or areas burned only once or twice

in 15 years (Madden et al. 1999). Recommendations
for timing of burns in the aspen parklands in Canada
are 5-10 year intervals, 10 - 15 year intervals in moist
mixed-grass regions, and as much as 20-26 year
intervals in the mesic mixed-grass prairies or not

at all if the vegetation structure can be maintained
(Anonymous 2007, Askins et al. 2007). Optimal burning
intervals will vary with local and climatic conditions,
such as during a drought (where the interval may be
significantly longer).

On the wintering grounds, in the coastal prairie of
Texas, herbicides are used to control invading mesquite

015325



(Prosopis spp.) and huisache (Acacia smallii) in the
prairie. The burn intensity and frequency needed to
control mature brush is generally not practical in Texas
and burning tends to only control the small brush at
lower intensities (B. Ortego, pers. comm.).

Grazing.—Grazing reduces residual grass cover and
may stimulate growth of native plants and prevent or
slow invasion by exotie plants (Robbins and Dale 1999).
Grazing during the breeding season should be light

to moderate (Dechant et al. 2003), although intensity
varies geographically. Moderate intensity grazing
should be used in the aspen parklands, low to moderate
grazing intensities in the mesic mixed-grass prairie,
and low grazing intensities or no grazing in the xeric
or semi-arid mixed-grass prairie, where disturbance

is rarely needed to make the habitat attractive to
Sprague’s Pipits (Anonymous 2007). However, these
terms are relative and difficult to quantify. Local focus
should be on getting absolute, rather than relative,
measures of vegetation as inherent problems exist in
defining, for example, “heavy” or “moderate” or “low”
grazing levels (Madden et al. 2000).

There is little data on optimum grazing levels on the
wintering grounds, and some conflicting information
from the United States and México. It seems likely
that different grazing management prescriptions
would be needed for Sprague’s Pipits in the desert
grasslands of the arid southwestern United States and
northern Méxieo then in areas of Texas coastal prairie.

However, information is so limited it is difficult to make
recommendations.

Both fire and grazing should be conducted on smaller
habitat patches rather than over large areas to achieve
an increased vegetation mosaic and to provide a mix of
native habitats (Fuhlendorf et al. 2006). Grazing, fire
and herbicides could be used together, in conjunction,
and in rotation, to achieve the desired conditions
(Fuhlendorf et al. 2006).

Restoration.—Restoration programs can be used to
enhance the attractiveness and reproductive potential of
irregular shaped grassland patches by focusing efforts
on increasing patch size and minimizing the amount of
edge habitat (Davis 2004). Seed with finer grasses in
forage mixes, and seed herbaceous species that grow
well in a stand with other species. Do not seed with
coarse, tall, or dense growing grasses like smooth
brome, or with aggressive competitors, like crested
wheatgrass, where litter levels are too low and bare
ground coverage is too high (Anonymous 2007).

Roads—Construction of built-up roads (e.g., dikes) in
native or planted grasslands should be avoided. Use
native grasses and forbs to re-vegetate pipelines, roads,
and other linear development (Anonymous 2007).

Doug Backlund, Wild Photos Photography ©
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Conservation

This Conservation Plan (Plan) is designed to highlight
actions needed to achieve conservation for Sprague’s
Pipits. This Plan includes a prioritized list of actions
and needs that will begin to address the requirements
to achieve the long-term rangewide conservation of
Sprague’s Pipits; actions are prioritized within each
major group (Table 2).

The goals for the conservation of Sprague’s Pipits are to
inerease and maintain population size and distribution
throughout the pipit’s historie range and to prevent
further loss and degradation, ineluding fragmentation,
of native prairie within its historic range. In addition,
the restoration of currently unsuitable habitat is a
conservation priority.

No current recovery strategy exists for Sprague’s

Pipits in United States or México. Implementing these
strategies will encompass different issues in each of

the three countries. Canada eurrently has a recovery
plan (Environment Canada 2008) and the United States
has eompleted a status review (U. 8. Fish and Wildlife
Serviee 2010). In México, implementation will be
primarily dependent on NGOs and will require gathering
basic baseline data and developing educational programs.

Other Species Covered

Other species that could benefit by habitat management,
modification and protection for Sprague’s Pipits,

in the portions of their breeding and wintering

ranges that overlap, include Northern Bobwhite
{Colinus virginionus), Marbled Godwit (Limose
Jedoa), Upland Sandpiper (Bartramia longicauda),
Common Nighthawk (Chordeiles minor), Grasshopper
{(Ammadramus sovannarun), Bairds, LeConte's (A
leconteii), and Savannah {Passerculus sandwichensis)
sparrows, Dickeissel (Spéze americana) and Western
and Eastern (Sturnelle magna) meadowlarks.

Species that could be negatively affected by propesed
Sprague’s Pipit habitat management include speeies that
use tree and brush vegetation in a grassland savannah,
including Loggerhead Shrikes (Lanius ludociionus) and
Clay-colored Sparrows (Spizella pollide). Grassland
species requiring tall and dense or short and sparse
grass, including Mountain Plovers (Charadrius
wnontanats)y and McCown’s Longspurs (Rhynchophanes
mecownii), may be negatively affected locally by habitat
management for Sprague’s Pipits.

Canada

In Canada, conservation goals will be accomplished
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through grassland conservation initiatives, such as
stewardship and management agreements, conservation
easements, policy reform, and tax incentives (Knvironment
Canada 2008). Volmtary stewardship agreements have
been widely used by conservation groups as a means of
establishing and building relationships with producers,
and this will be one of Canada’s main tools (Environment
Canada 2008). Management agreements are typically
ghort-term (10-15 years) formal agreements that are
legally binding and represent an agreement hetween a
producer and conservation organization. Incentives are
provided (e.g., watering system development, fencing
materials, forage seed, etc.) to encourage landowners to
alter current management regimes for species at risk,
including Sprague’s Pipits (Environment Canada 2008).

The Canadian recovery strategy lists the primary
actions required to effectively recover Sprague’s Pipii
populations (Environment Canada 2008). Action plans
are scheduled for development by 31 Mar 2011, to cover
Jjurisdictions within the range of Sprague’s Pipits in
Canada (Environment Canada 2008). Critieal habitat
determinations in Canada are scheduled for development
in 2010 (Environment Canada 2008),

United States and México

Knowledge of the response of breeding Sprague’s
Pipits to invasive species, and the effects of both timing
and method of eradication actions are needed to make
informed management recommendations. Grazing,
haying, and preseribed burning are all recommended
management tools for maintaining native prairie
grasslands for breeding Sprague’s Pipits (Hagen et

al. 2006). Determining the best timing and intensity

of these management tools are important to maximize
benefits and reduce disturbance both to breeding pipits
and their habitat. However, recommendations can vary
across the pipit’s range, and management of other high
priority wildlife spedies {e.g., prairie-dogs or Mountain
Plovers) could conflict with recommendations developed
for Sprague’s Pipits. This reinforces the need for locat
evaluation of management actions that can then be
integrated into a rangewide perspective.

Although data is available on timing and breeding
distribution, identifying all of the important sites used hy
wintering Sprague’s Pipits, partieularly in México, has
not been completed. As a general strategy, conservation
will initially require identifying important migration

and wintering areas, assessing their fonctional ability

to support Sprague’s Pipits, and then, if warranted,
developing conservation actions and evaluation measures
for these areas. The effects of energy development

015327



67 UOHEAIIST0)

Table 2. Prioritized conservation plan and actions for Sprague's Pipit (SPPI). "Lead for current work” represents groups and individuals currently working on this aspect of SPPI biclogy in each of the
three countries; "Pofential® refers to partners with the knowledge and potential to collaborate in this area. "Critical" habitat is used for Canada under the SARA listing as threatened; for the United States
and México, it is used in the non-legal sense, meaning important habitat types and areas. Organization abbreviations: CRT = Canada Recovery Team; CWS = Canadian Wildlife Service; FWS = U.S.
Fish and Wildlife Service; FWS-ES = FWS Bismarck Ecological Services Office; FWS-MBNG = FWS Migratory Birds, Nongame, Region §; FWS-HAPET: FWS HAPET Office, Regions 6 and 3; USGS =
U. 8. Geological Survey, Biological Research Division; USFS = U. 8. Forest Service; USBLM = U. 8. Bureau of Land Management; LJSDOD = U. 8. Depariment of Defense; TNC = The Nature
Conservancy; CEC = Commission for Environmental Cooperation; RMBO = Rocky Mountain Bird Observatory; NCC = Nature Conservancy of Canada; INEGI = Insfituto Nacionaf de Estadistica y
Geografia; CONANP = Comisién Nacional de Areas Naturales Protegidas; WWF = World Wildlife Fund; PLJV = Playa Lakes Joint Venture; PPJV = Prairie Potholes Joint Venture; PPP-LCG = Prairie
L.andscape Conservation Cooperative; JV-LCC = Joint Ventures and Landscape Conservation Cooperatives. Individuals abbreviations: NK = Nicola Koper, University of Alberta, Edmonton; SKD =

Stephen K. Davis, University of Regina, Saskatchewan; MD = Martha Desmond, New Mexica State University: SLJ = Stephanie L. Jones, FWS.

Lead for current work

Sub- _ Sub- . United
Priority priority  Section section  Description Canada  States México Potential Comments
1 Habitat
1.A Protect and restore larger fracts of nativa grasslands,
No specific easement
Use conservation easements {voluntary and paid) or USBLM, programs have yet been
purchase of larger tracts of land with native grassland USFS, State planned for SPPI; existing
protecting large tracls of exisfing native grassiands from TNC, Agencies, grassland easement
1 conversion and fragmentation. NCC TNC, FWS ProNatura USDOD, WWF  programs can be used.
Evaluate the potential to
convene regional groups to
Identify priority areas to target habitat conservation CRT, FWS-ES, establish priorities, maybe
2 activities. NCC FWS-HAPET TNC,WWF  TNC, CEC through TNC.
Convert non-native uplands, including hay and pasture, to
native vegetation; join tracts of restored and native
3 grasslands to form larger fracts. FWS, TNC
Janos Biosphere Reserve
Parks FWS, FS, recently declared in
4 Establish protected natural areas. Canada usBLM CONANP Chihuahua, Méxica.
1B Identify imporiant (critical) habitat
FWS- TNC, states, and others may
Use current technology and other data to document and HAPET, have information from
1 map the existing grassland habitat critical for SPPI, CRT PPJV TNC, WWF  PPP-LCC México.
Texas & other states will be
Update land cover data with ground-truthing to verify current completing a land cover
and future model predictions, and to confirm habitat States, FWS, classification in the next
2 suitabiiity and SPPI use, CRT PLJV INEGI Jv-LCcC coupie of years.
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Table 2, continued

Sub-

Sub-

Priority priority  Section section

Description

Lead for current work

Canada

United
States México Potential

Comments

1.C
1.Cb

1.Cw

Develop and refine predictive models of occurrence and
abundance using existing data to idenfify potential source
breeding areas. Produce geographic information system
(GIS) maps to delineate regions of high probability of
occurrence and abundance, in all seasens.

Conduct field surveys to verify predictive models and collect
8PPl lacation and abundance data on the breeding

range. High-ranking sites confirmed to have high densities
of SPPI should be identified.

Assess wintering areas in s. U S and n. México to identify
and protect areas with high value for SPPI populations.

Identify important habitat compornients

Breeding

Determine influence of exotic vegetation and confirm
whethar suitable habitat includes only native vegstation on
the breeding range.

Determine influence of wetlands and topography on density
and reproductive success. Determine whether high-density
wetland landscapes are source SPPI habitat.

Wintering and Migration

Management

Determine the extent of SPPI use of grazed rangelands on
the winteting range, and how SPP! respond to various
grazing regimes.

Determine habitat needs on wintering range, including
influence of non-native vegetation, precipitation, and diet
and seed resources,

Determine influence of exotic vegetation and confirm
sultable habitat types on the wintering rangse.

Implement best management practices, and determing
whether current recommendations are valid, for different
geographic areas and seasons.

CRT

SKD

NK

FWS-
HAPET,
PRJV PPP.LCC

RMBO,
TNC Jv-LCC

MD

MD

FWS, USFS
USBLM

Study ongeing on

landscapes and spatial
analysis linking populations to
habitat (Montana).

SPFI1 seem to use non-native
quite readily in some
locations, on the wintering
range.
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Table 2, continued

Sub-
Priority  priority

Sub-
Section  section

Load for current work

Description Canada

Unlited
States México Potential Comments

Identify and implement appropriate restoration and
managemsnt fools to improve and maintain the quality of
habitat used by SPP! in all seasons.

Determine how various habitat management practices for
grasslands in different regions of the range effect this

species. Test and monitor g variety of existing grassland
restoration projects within the range of this species for its

benefits to SPPI. NK

Implement techniques {o recover SPPI populations in areas
that have experienced declines and range contractions.

Remove woody vegetation from existing open grasslands.

Identify geographic regions where woody vegetation
encroachment is prevalent and the relative importance of

woody vegstation to SPPI during breeding. NK

Convert shrub-encroached grasslands back to more open
grasslands (e.g., removal of mesguite) on the wintering
grounds,

Identify areas where haying of SPPI habitat is common;

establish and implemant guidelines for haying during the

breeding season. Determine whether incentives are

required to offset costs to producers. NK

Inventory, Monitoring and Assessment

Increase grassland bird monitoring using the Grassland Bird
Monitoring programs in Canada and the U.S. cws

Encouragé vanci selicit increased participation in the BBS
and increase the number of trained cbservers and routes in
grassland habitat, cws

Evaluate the existing inventory and monitoring data for both
populations and habitat to identify data gaps, particularly on
the wintering range.

FWS, USFS,
USBLM

FWS, USFS,
USBEM

Cws, FWS,
JV-LCC

JV-LCC,
USBLM, TNC,
ProNatura

Probably an issue in sw.
Manitoba more than the other
areas of Canada; not known
to be an big issue in other
portions of the range.

FWS-MBNG,

FWS-HAPET

FWS-MBNG,
FWS-HAPET USGS usGs

UsGs
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Table 2, continued

Lead for current work

Sub- Sub- United
Priority priority  Section section  Description Canada  States México Potential Comments
Targeting grasstand
FWs- conservation: an estimate of
HAPET, land—usge conversion risk in
Determine the quantity and quality of grassland habitat, and FWS-ES, PPP-LCC, the Northern Great Plains
monitor changes in quantity and guality over time. cws PPJV TNG, JV-LCC (parts of ND, SD, and MT).
Inventory and monitor the distribution and habitat use for
SPPI on the wintering grounds. FWs-R2 RMBO,TNC
Collect location and abundance information and estabiish a
database with this data. Create maps showing iocations of
SPPI and areas of high density and persistence. CRT RMBC
Use existing programs (e.g., avian checklist, bird atlas, e-
Bird, Natural Heritage programs), and collated sightings
from bird enthusiasts, to refining the extent distribution in all
seasons, particularly on the winter range and during
migration.
Establish long-term study plots throughout the breeding NK,
range to monitor demographic parameters. SKD SLJ
4 Research
4.A Demographics

Increase demographic information for SPPI throughout
different geographic areas; conduct studies to target NK,
unknown aspects of basic biology for SPPL. SKD sLJ
Conduct analysis on the extent and direction of road bias in

2 survays and on nest survival for SPPI. SLJ
Conduct an analysis on changes in arrival dates due {o

3 changes in weather on survivorship. SLJ
Develop and assess techniques to recover SPPI
populations in areas that have experienced declines and

4 range contractions.

5 Do a popuiafion viability analysis. SLJ
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Tahle 2, continued

Sub-
Priority priority  Section

Sub-
section

Lead for cutrent work
United
Description Canada  States México Patential

Comments

4.8

Conduct analysis on the extent and direction of road bias in
surveys and on nest survival for SPPI. sLJ

Conduct an analysis on changes in arrival dates due to
changes in weather on survivorship. SLJ

Deveiop and assess techniques to recover SPPI
popuiations in areas that have experienced declines and
range contractions.

Do a population viability analysis. st

Conduct research to determine site fidelity, return rates and
survivorship.

Habitat and Management

Increase basic knowledge on the effects of haying, grazing,
burning and brush control, and other management actions

on demographic parameters, e.g,, parasitism rates,

survivorship. Make recommendations for management. NK

Determine the fire regimes that create suitable SPPI habitat
in different geographic areas. Determine at what levels fire
may be a threat to SPP| habitat, if any. NK

Determine the grazing levels and seasons that create
suitable SPPI habitat in different geographic areas and
seasons. Determine what levels grazing becomes a threat
to SPP! habitat.

Determine the impact of cattle grazing on Brown-headed
Cowbird parasitism rates.

Determine the relative effects of threats, including habitat
loss and degradation, pesticide exposure, predation, etc. on
continuing declines. NK
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Tahle 2, continued

Sub-
Priority priority  Section

Sub-
section

Lead for current work

Description Canada

United
States México

Potential

Comments

4.C

4.D.

Determine whether non-native grassiand habitats act as
ecological sources or sinks and whether management (and
if so, what type of management) improves habitat suitability,

reproductive success, and survival of SPPL, in all seasons. 8KD

Wintering and Migration

Threals

Describe migration and wintering distribution, habitats, and
abundance.

Conduct research to determine wintering habitat
components that are important, including distribution,
amount, and protection status of nonbreeding habitat.

Determine degree of wintering habitat threats, and limiting
factors.

Determine site fidelity on wintering range.

Determine the relative level of the threats identified, on both
breeding and wintering ranges, and their relative importance
to continuing declines and range coniractions. NK

Effects of {all structures (e.g., buildings, towers, wind
developments) on both habitat components {e.g., invasive
plant species, fragmentation) and on mortality and
survivorship rates.

Energy Development. Determine the direct and indirect
effects oil and gas, solar, and wind energy development
have on presence, abundance, survival, and productivity of
SPPI. Establish appropriate guidelines to mitigate these
effects. These issues will apply to all geographic area in
SPPI's range, and to all seasons.

WWF, TNC
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Table 2, continued

Sub-
Pricrity priority  Section

Sub-
section

Lead for current work

Description Canada

United
States México Potential

Comments

4.E

Climate Change. Gain an understanding of the
consequences of changing weather patterns, including
annual variation in populaticn size and resiliancy of SPPl to
climate change. Use existing climate change models to
evaluate possible changes in grassland habitats.

Area-sensitive

Determine the suitability of small grassland patches as SPP1 -
breeding habitat. including variability of SPPI responses NK,
temporally and spatially. SKD

Determine the functionality of small grassland patches, and
the effects of the surrounding landscape. SKD

5 Education and Outreach

Publish and distribute land use guideiines and practices that
benefit SPPI, in different gevgraphic areas. Where BMPs
for SPPI already exist, make them readily available. NK

Qutreach o Mexican NGOs and government agencies to
work on SPP| popuiations and habitats.

Develop of education and outreach tools for SPPI to for
public and landowner education and outreach on the value
of conserving intact native prairie. Develop education and
communication programs targeted at youth, [and managers,
and the general public increasing awareness of SPPI and
their habitat requirements.

Integrate Sprague’s Pipit recovery needs into land
management programs and grassland conservation
initiatives.

Produce outreach documents fo inform and influence land
use decisions and policies that affect grasstand habitat.

8LJ

UsGs

FWS-MBNG

TNC,
ProNatura,
JV-LCC

JVs

JVs
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on Sprague’s Pipits are not fully understood, but any
prairie conversion and fragmentation of suitable habitats
will further decrease their breeding populations. Pre-
project investigations should be made a pricrity in areas
suggested for wind power or oil and gas development.

Recornmended conservation actions are prioritized as
follows:

1. Identify essential hahitat throughout Sprague’s Pipits’
range.

2. Identify essential winter areas and Sprague’s Pipits
distributions throughout their wintering range.

3. Identify the types and intensity of current threats
during the hreeding, migration, and wintering seasons.

4. Determine factors limiting Sprague’s Pipit
populations, and the causes of breeding range
contractions. Identify the relative importance of factors
during the breeding, and wintering seagons to limit
populations. Assess which environmental factors could
be limiting Sprague’s Pipits population growth, during all
seasons.

5. Determine if Sprague’s Pipits are positively
responding to management actions designed for their
conservation in local areas.

Conservation Strategies

The conservation action plan is divided into major
sections, addressing priority actions that contribute and
enhance this Plan. The specific actions are prioritized
and deseribed in Table 2,

1. Halsitat Protection and Restoration

The primary cause of Sprague’s Pipits historical declines
are the loss, conversion, degradation, and fragmentation
of native grasslands.

1A, Protect and restore larger tracts of native
grasslonds.—The 1% priority action to stem these
declines is to protect and restore the remaining native
prairie and grasslands.

1B. Identify tmportant sowrce habitat.—Identify
geographic areas that are important as source habitat
for pipit populations, Identify those priority areas and
essential habitats to preserve.

2. Management

Recommendations for management actions should be
primarily designed to improve and restore grasslands
for Sprague’s Pipit nesting and wintering populations.
These recommendations should be evaluated and refined
to create habitat in specific geographic area.

3. Monitoring, Surveys and Assessment

Monitoring and assessment will play important roles
in the adaptive management process by ensuring

that eritical information gaps are filled and enabling
recovery activities and goals to be evaluated. On the

32 Spragues's Pipit (Anthus spragueit} Conservation Plan

breeding grounds, Sprague’s Pipit populations seem to
be adequately monitored for trends by the BBS, but no
large-scale program monitors native grassland habitat.
Determining the quantity and quality of grassland
habitat and monitering changes in quantity and quality
over time are required to assess whether recovery efforts
are successful.

4, Research

Sprague’s Pipits are one of the least studied avian species
{Robbins and Dale 1999), and past research has focused
primarity on distribution, habitat use, area requirements,
demographics, and productivity. Currently, ongoing
research is focusing on demographics and management,

4A. Demographics—The primary factors causing
population declines and range contractions in different
regions are unknown. Demographic data throughout the
range and across the full annual eycle are necessary to
determine potential source and sinks areas. Complete

a population viability assessment across the range of
breeding demographic data

4B. Habitat.—Although pipits are most abundant on
hative grassland, they will breed in planted pastures in
some regions; however, the conditions under which this
ocenrs are unknown. Further work is needed on whether
these anthropogenic habitats act as an ecological source
or sink or whether management can improve habitat
suitability, reproductive suceess, and survival of pipits.

4C. Wintering and Migration—The eurrent status
of migration and wintering distribution and habitats
are unknown, along with the factors that threaten the
quantity and quality of these habitats.

4D. Threats—A priority is to identify of degree and
intensity of current threats on breeding, migration,
and wintering grounds. It will be necessary to identify
exacily where and what level of risk perceived threats
pose to Sprague’s Pipit populations.

5. Education and Outreach

Development of education and outreach tools were
recurring themes in every category of the recommended
conservation actions, Sprague’s Pipit conservation will
require public and landewner education and outreach

on the value of conserving intact native prairie. In
addition, education and eommunication programs
targeted at youth, land managers, and the general public
are needed to increase awareness of pipits and their
habitat requirements. Education and outreach activities
will enhance, and explain many of the actions above.
Integrating Sprague’s Pipit recovery needs into land
management programs, and getting recommendations
included in local, state, provineial, NGO and federal
agency plans is erucial to success.
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Completed and Ongoing Conservation Actions

Completed actions

= Completion of conservation action plan by the Region
6 Migratory Bird Office, Nongame (this document).

+ Publication of results of demographic studies in
Saskatchewan (Davis 2003, 2004, 2005, 2009; Davis et
al. 2006; Davis and Fisher 2009; Dohms and Davis 2010)
and Montana (Dieni and Jones 2003, Jones and Dieni
2007, Jones et al. 2007, Jones et al. 2010),

* Publication of the results of management studies in
Canada (Koper and Schmiegelow 2006a, 2006b; Koper et
al. 2009).

* Increased monitoring and evaluation of Sprague’s
Pipits using the GBM-Canada (Pale et al. 2003) and
GBM-US (Jones and Niemuth 2009) programs.

* Evaluation of Sprague’s Pipits populations and
habitats for current listing actions from Canada
(Environment Canada 2008) and the United States (U.
S. Fish and Wildlife Service 2010).

Current and Ongoing Actions

Current and ongoing actions are focusing on landscape
composition, habitat, and population densities for
Sprague’s Pipit in all three countries. However, much
research ig still needed. Some of the ongoing programs
inelude:

» Demographic information, including nesting suceess,
Juvenile and adult survival, and other parameters

are being conducted on native (Davis et al. in prep.,
SLJ) and non-native grasslands, along with effects of
management actions on demographic parameters.

* Identification of predafors over a larger geographic
area using camera data (Davis et al. in prep.), along with
demographic parameters from cameras (SLJ).

* Research using stable isotope analyses is being
conducted to identify connectivity to Sprague’s Pipit
wintering grounds, determine its molting patterns,

and assess levels of dispersal and recruitment in
grassland- and cropland-dominated landseapes in central
Saskatchewan (Crawford et al, 2009).

» Research in Grassdands National Park, Saskatchewan
is determining the effect of grazing on pipit abundance
and reproductive suecess (Koper et al. 2009; Koper et al.

in prep.).

* Surveys in northern México are ongoing, determining
distribution, habitat and densities (Levandoski et al.
2008, Panjabi et al. 2010).

+ The Bureau of Land Management and Montana
Natura] Heritage Program have been condueting
surveys of breeding birds in north Valley County,
Montana from 2001-2007 (5 =-1410 point counts) anc
these are continuing (C. Wightman, pers. comm,).

* Montana Fish, Wildlife and Parks are funding

a monitoring program in the Montana portions of
Sprague’s Pipit’s range. The program began in 2008,
and involves point connt and vegetation surveys.
Surveys are continuing (C. Wightman, pers. comm.).

Completed and On-Going Congervation Actima
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Conclusion

Developing a specific Action Plan by a coalition of
partners is necessary to implement the conservation
strategies recommended here. The Action Plan
should relate to a sub-portion of each strategy and
should include the identification of the partners that
might undertake each sub-strategy. However, there
are eurrently no specific funding sources available

for Sprague’s Pipit conservation in the United States
and México. Therefore, implementing effective
conservation measures will require the cooperation of
a coalition of local, regional, national, and international
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partners, In addition to this Action Plan, several states
and provinces have developed objectives and actions
designed to address conservation of Sprague’s Pipits,
and many states and provinees have developed actions
as part of their wildlife programs {e. g., Hagen et al,
2005, Environment Canada 2008). The conservation

of Sprague’s Pipits will be an action for a wide group

of partners, and will require implementation in three
countries, three provinces, many U. 8. and Mexican
states, and by public and private organizations.
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Topeka Shiner (Notropis topeka) Management Plan for the
State of South Dakota

This management plan is a cooperative effort between various local, state, and federal
entities. Funding for this plan was provided by the U.S. Fish & Wildlife Service through
an Endangered Species Act Section 6 grant to the South Dakota Department of Game,
Fish & Parks. Jeff Shearer (SD GF&P) drafted most portions of this management plan.
Steve Wall (SDSU) provided the Topeka shiner distribution map. The following
individuals were involved in providing ideas and comments during planning meetings:

Jeff Shearer — SD GF&P Duane Murphey — SD DENR
Eileen Dowd Stukel — SD GF&P Dennis Clarke —SD DENR

David Lucchesi — SD GF&P Vernon Tabor — USFWS

Tim Olson — SD GF&P Kurt Forman — USFWS

Chad Switzer — SD GF&P Natalie Gates — USFWS

Chad Tussing — SD GF&P Pete Gober — USFWS

Connie Vicuna — NRCS Boyd Schulz — USFWS

Pete Jahraus — SD Dept. of Ag. Dr. Charles Berry, Jr. - USGS / SDSU
George Williams — SD Dept. of Ag. Dr. Shane Sarver— BHSU

Dave Graves — SD DOT Dr. Craig Milewski — DSU

Joan Bortnem — SD DOT George Cunningham — UN-Omaha
Ginger Massie — FHA Andy Mitzell - USCOE

Jarrod Johnson — SDCA John Deppe — Lower James RC&D
Ken Knuppe — SD Stockgrower’s Assoc.  Michael Held — SD Farm Bureau
Wayne Smith — SD Farm Bureau Steve Willard — SDCA

Todd Anawski — SDCGA

Suggested citation:
Shearer, J.S. 2003. Topeka shiner (Notropis topeka) management plan for the state of

South Dakota. South Dakota Department of Game, Fish and Parks, Pictre,
Wildlife Division Report No. 2003-10, 82 pp.

015347




Topeka Shiner Management Plan for the State of South Bakota 4

Table of Contents
INEFOAUCTION.......ovviiecietiaree et ccn et e s s s b s es e s s asensacns 7
DESCTIPLION. .ttt s s b st a et e sn s 8
LIS £ 5 61 ] O OO 8
HEBIAL ...t e cce v s seeseeseas e st s saeconne s e n s e se s nressn e snasnesaanesssbaneesunnonan 8
RANGE..ooniiirisiiiininiiiiistiiiii i ssae st saa e s e s eaa et re b ane e s an s 9
Reasons fOr DECHINe ....vvvirerireeremerirririsicsiencsssstses st siss st aees 9
Legal SEATUS ...eevreererreeerreresreirirassost et e e 9
Topeka Shiner Research in South Dakota........cccvnnciicnirccnninnccinncnane 10
Goal StALEINENL .......covvireeiereeer e e e bbb s b hs 11
Relationship to Federal Recovery Plan...........cccovniniiniineniicccccnineccnns 12
Distribution of Topeka Shiners in South Dakota...........occovinicviinnniccinncnn 13
Threats vs. Effects Analysis for Topeka Shiner Populations in South Dakota .......... 13
Present or threatened destruction, modification, or
curtailment of habitat OF FANGE ...cccveveerrvrisriimoiis st aenenes 13
Overutilization for commercial, recreational, scientific, or :
eduCAtioNal PUIPOSES..cirirrceinrcriicnimitie et siresre e sesn e 17
Disease and predation..........cc e 18
Inadequacy of existing regulatory mechanisms.........ceieicinninenceicncnecccnnnennn. 19
Other natural and manmade fACtOrs ......cocviiriercnne e 19
Management ACLIONS ............ouvvrnenieiiiminin e s 22
OBJECLIVE 1.1 covreeereerircriisiiiriciiii s s s s srn s sae s 23
OBJECLIVE 1.2 c.verirerieecireesissisisiistei st srs st s e sas b st 25
OBJECLIVE 1.3 1orreieeeirieterere et s s an et st sacen s e saeerssnsabesasassabesasasnes 27
Population Monitoring and ASSeSSMeEnt..........coccvvvirmiiiiiricnin e 29
Public OQutreach / EAucation...........cccccciiicniiinintiice it secsssesseneens 32
DAY TF: 1 4 14) 1 FOU OO OSSO VTRTPRRUPTRI 32
LAterature Cited.........ooocvvvieiiiiriiiccinrcn ettt essn st e es s s e ss e e st ae s e s e s srans 33
Table 1: Known Topeka shiner watersheds in the James, Vermiilion, and Big
STIOUX RIVET DASIIS....ceuevverieeierrisasiescesessesssssesesessesesiessssasanese s ressesesscnsssnsesssnssnssnsssns 40
Figure 1: Map of Topeka shiner distribution in South Dakota...........ccccoiiiiiiinininn. 42

015348




Topeka Shiner Management Plan for the State of South Dakota 5

Appendix A. Best management practice guidelines used by the
Department of Transportation for highway construction activities
that involve Topeka Shiner streams. ..o e 43

Appendix B. Conservation programs for landowners. Program descriptions
were adopted from agency websites, website links are provided below................ 49

Appendix C. Example of Gap analysis application to three Topeka shiner
watersheds in eastern South Dakota. Figure and text from Berry
et al. (2002). Figure not intended for regulatory interprefation. ........ccvvvnnensans 53

Appendix D. Press release from GFP News regarding state management plan............... 55
Appendix E. Topeka shiner article published in South Dakota Conservation Digest. ....56
Appendix F. Management plan briefing developed by SD GF&P . ..., 59

Appendix G. Press release from GFP News regarding the 30-day comment
period on draft Topeka Shiner Management Plan for the State
OF SOULH DAKOtA. 111 icrenircieiiiririeciecrrrre et s st e e re s 60

Appendix H. Summary of comments submitted on the draft copy of the
management plan during comment period (February 21, 2003 —
March 21, 2003). Comments are copied verbatim as submitted..........ocevirennne. 6l

Appendix 1. South Dakota Game, Fish and Parks letter submitted to U.S. Fish and
Wildlife Service Region 6 Office, Denver, Colorado requesting review and
Comments on the Topeka Shiner Management Plan for the State of South
DAKOLA .evvievverreececniiierre et b e s b 83

Appendix J. U.S. Fish and Wildlife Service reply letter addressed to South Dakota
Governor M. Michael Rounds regarding Topeka shiner issues in South
DAKOLA. tveeriereciniieccertintitstie st bbbt e bbb e 87

015349




Topeka Shiner Management Plan for the State of South Dakota 6

List of Abbreviations

This document was written according to the style suggested by the American Fisheries
Society. Acronyms that are used throughout this document are defined below.

BHSU . cutiieriiiieteiineiesisisinsierennesesessssssssesssssesressessssssessessssins Black Hills State University
BMP ..ot best management practice
CAFO i confined animal feeding operation
CRP .ttt Conservation Reserve Program
(03] vttt et s Conservation Security Program
CWA L et s s e Clean Water Act
DISU ettt se s b e s e e e ps s Dakota State University
EPA (oo Environmental Protection Agency
BOQIP ottt Environmental Quality Incentives Program
EROS...o ottt Earth Resources Observation Systems
ESA s e Endangered Species Act
EWP ..ottt Emergency Watershed Program
FEMA ..ottt Federal Emergency Management Agency
FHA ettt e e Federal Highway Administration
FSA ettt st et e Farm Services Agency
G e e et Geographic Information Systems
GRP ..ottt Grasslands Reserve Program
HCP ettt Habitat Conservation Plan
IBLeeiiie et s s index of biotic integrity
NPDES ..o seeneeennens National Pollution Discharge Elimination System
NRCS ot Natural Resource Conservation Service
NRL ottt sssssss s siss s sassesseis National Resource Inventory
NWLi ittt ssss et s s National Wetlands Inventory
RC&ED.....oiiirtrtitn et Resource Conservation and Development
SDCA ottt South Dakota Cattlemen’s Association
SDCGA .o resesreenssesssrssnees South Dakota Corn Grower’s Association
SD Dept. of AZ.cvccrirecvvriceerinrecenecnesensesnesseees South Dakota Department of Agriculture
SD DENR.....cccovvcrrreannne South Dakota Department of Environment and Natural Resources
SD DOT..oeiirtriciireeeesis e eneetsiecsnens South Dakota Department of Transportation
SD GE&P ovveeceeeievceevrceeriiee e eeessnsssseessssnseseresssnns South Dakota Game, Fish & Parks
SDSU.eeieeecrrrse e oot sssn e s srssssa e nene South Dakota State University
TIMDL... ot iceecrrreerrerrrrrerrerrsree e ressesaessea s e e e s e saessenesaassesnssrransens Total Maximum Daily Load
UN-OMAaha ....covverieeririeenrirrcmneesesssseesssesesssisesassessrssane University of Nebraska - Omaha
USCOE...o e ccccrmrcne e reeesresssee e sanenens United States Army Corps of Engineers
USFWS et United States Fish and Wildlife Service
USGS.c ittt et United States Geological Survey
WHIP....coiiecre e Wildlife Habitat Improvement Program
WRP ..ot Wetland Reserve Program
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Introduction

The U.S. Fish and Wildlife Service (USFWS) listed the Topeka shiner (Notropis topeka)
as endangered under the Endangered Species Act (ESA) in January 1999 (USFWS 2001).
Prior to listing, limited survey data suggested the shiner only occupied 10% of its historic
range (USFWS 1998). Recent studies in South Dakota have documented the Topeka
shiner in 80% of historically known streams, along with many streams where Topeka
shiners were not previously reported. These recent findings suggest Topeka shiners are
more abundant in South Dakota than other states within its range.

This state management plan is a cooperative effort between various local, state, and
federal entities within South Dakota. While South Dakota Game, Fish and Parks (SD
GF&P) took the lead in drafting this plan, entities, such as the USFWS, Natural Resource
Conservation Service (NRCS), U.S. Army Corps of Engineers (USCOE), South Dakota
Department of Environment and Natural Resources (SD DENR), South Dakota
Department of Transportation (SD DOT), South Dakota Department of Agriculture (SD
Dept. of Ag.), conservation districts, state universities, and private organizations (SD
Cattlemen’s Assoc., SD Farm Bureau), provided input at various levels. Local groups
and private landowners will have opportunities for participation through outreach
activities.

The goals of this state management plan are to:

e Maintain habitat integrity in Topeka shiner streams.

e Establish a point-based management goal for the State of South Dakota in
contribution towards national recovery efforts.

Specific objectives needed to meet these plan goals include:

¢ Management actions that address stream hydrology, geomorphology, and water

quality.
¢ Establishment of a monitoring and assessment protocol to evaluate South Dakota’s

point-based recovery goal.
¢ Development of public outreach and education strategies to inform all entities

involved about Topeka shiner management in South Dakota.

A short-term intended purpose of this plan is to exclude the need
to designate critical habitat in South Dakota by identifying and

enacting those conservation strategies listed in this plan.

The State of South Dakota considers a flexible, adaptive, and proactive management
approach to be an appropriate and effective means of achieving continued conservation of
the Topeka shiner in South Dakota while contributing to national recovery efforts.
Flexible management of the Topeka shiner will best be directed through a Habitat
Conservation Plan (HCP), which may alleviate certain consultation procedures currently
required under Section 7 of the ESA. This state management plan will provide a crucial
component in establishing an HCP. Specific functions of this plan are: 1) to provide a
planning framework from which specific operational plans or tools can be developed and
implemented; 2) to provide a basis upon which legal agreements, such as an HCP, can be
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developed; 3) specific to South Dakota Game, Fish & Parks to fulfill endangered species
commitments made in the Cooperative Agreement for the Conservation of Endangered
and Threatened Animals; and 4) to make use of the state expertise related to fish
communities, their related habitats, and existing programs designed to promote and
restore healthy ecosystems. This plan takes a watershed-level approach to identify needs
and strategies for the long-term conservation of Topeka shiner habitat. A watershed-level
approach will allow for a greater number of options in implementing conservation
strategies to address major concerns that may impact Topeka shiner populations.

Description

The Topeka shiner is a small minnow (family Cyprinidae) first discovered by C.H.
Gilbert in Shunganunga Creek near Topeka, Kansas (Minckley and Cross 1959). This
shiner averages 1.5 to 2 inches in length with a maximum length of 3 inches.
Distinguishing characteristics include a chevron-shaped black spot at the base of its
caudal fin, a dusky stripe along the lateral line, a dark, olivaceous colored body, and a
distinct dark stripe preceding the dorsal fin. Dark pigment gives the body a crosshatch
pattern above the lateral line while the body is white below the lateral line. Breeding
males have an orange-tinted head and fins (Pflieger 1997, USFWS 1998).

Life History

Topeka shiners spawn from late-May to mid-August, depending on water temperature.
Spawning occurs over gravel nests of green sunfish (Lepomis cyanellus) and
orangespotted sunfish (L. Aumilis). Topeka shiner males occupy a small territory around
the periphery of the nest. Hatch (2001) reported breeding males and females occurring
over silt-covered rubble and concrete rip-rap as well. Topeka shiners are sexually mature
by their second summer and few individuals live to three years of age (Pflieger 1997).
The diet of the shiner is quite diverse, ranging from plant material to zooplankton.
However, small aquatic insects, especially midges (family Chironomidae), make up a
large portion of the Topeka shiner’s diet (Dahle 2001, Kerns and Bonneau 2002).

Habitat

Topeka shiners generally occupy small, prairie streams with groundwater inputs, high
water quality, and sand or gravel substrates (Pflieger 1997). Some Topeka shiner
locations in South Dakota reported by Wall et al. (2001) and Cunningham (2002) were
degraded streams with silt substrates, off-channel backwater areas, borrow pits, and
sloughs connected to occupied streams. Recruitment potential in these habitat types is
unknown. Other studies (Clark 2000, Dahle 2001, Hatch 2001) have reported this species
in backwater areas as well. Topeka shiners have also been collected in varying
abundance from streams with incised channels, high bank erosion, and intensive grazing
pressure along the riparian zone (Jeff Shearer, SD GF&P, personal observation).
Regardless of the habitat selected, groundwater flow is especially important to Topeka
shiners during dry conditions. Based on a GIS model developed by Wall et al. (2001),
the potential of Topeka shiner presence increased as the potential for groundwater
delivery to streams increased. Groundwater inputs into streams help lower water
temperatures and maintain water levels in isolated pools. These isolated pools provide
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important habitat during periods of intermittency and act as a dispersal source when more
perennial flows return to the stream (Kerns and Bonneau 2002).

Range

Historically, the Topeka shiner was widespread throughout the central prairie region of
the Missouri, Mississippi, and Arkansas River drainages. The species’ range included
eastern South Dakota, southwestern Minnesota, lowa, Nebraska, Kansas, and Missouri
(Bailey and Allum 1962, Gilbert 1980). Currently, highly disjunct populations of Topeka
shiners occupy 10% of the species’ historic habitat (USFWS 1998). However, recent
studies in South Dakota indicate the Topeka shiner still occupies a high percentage of
known historic locations (Cunningham and Hickey 1997, Cunningham 1999, Blausey
2001, Wall et al. 2001, Cunningham 2002). With the exception of the Elm River all other
historic locations fall within the boundaries of the shiner’s current range in South Dakota.

Reasons for Range-wide Decline

Declines in Topeka shiner populations can not be isolated to a single factor; moreover,
any combination of changes at the systemic and local levels may have contributed to a
reduction in the species’ range and abundance. Alterations at the systemic level, such as
conversion of the prairie landscape and wetland drainage and more localized impacts,
such as point source discharges, most likely acted in combination to reduce individual
populations and negatively affect the Topeka shiner rangewide.

Habitat alterations may have the most pronounced impact on Topeka shiner populations.
Land use changes (e.g., urbanization, development, and intensive agriculture) that alter
stream hydrology and geomorphology lead to changes in sediment load and water
regime. Watershed activities, such as tributary impoundment, water withdrawals, and
stream channelization, often result in channel erosion, siltation, and altered water levels,
potentially impacting Topeka shiner habitat (Tabor 1993, Pflieger 1997). Reduction in
groundwater inputs due to wetland loss and water withdrawal may further reduce stream
reaches inhabited by Topeka shiners (Wall et al. 2001). Drought may also reduce the
number of stream reaches inhabited by Topeka shiners. However, the effect of drought
on stream hydrology is not the same as the effects of human alterations. Topeka shiners,
as well as other native prairie fish, have adapted to natural stream flow fluctuations.
Human-induced changes to stream hydrology rarely mimic natural flow disturbances in
timing, frequency and magnitude. Other impacts include stocking of predatory game fish
{e.g., largemouth bass Micropterus salmoides) in impounded streams (Layher 1993,
Schrank et al. 2001, Winston 2000, 2002) and introduction of non-native species (e.g.,
blackstripe topminnow Fundulus notatus, western mosquitofish Gambusia affinis;
Pflieger 1997).

Legal Status

The Topeka shiner was proposed as a federally endangered species in the Federal
Register on October 24, 1997 by the USFWS (USFWS 1997). On January 14, 1999, the
Topeka shiner became officially listed as endangered under the ESA (USFWS 1998).
The Topeka shiner is state-endangered in Missouri and Nebraska. Kansas and lowa list
the species as state-threatened, and Minnesota listed the Topeka shiner as a species of
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concern. The shiner is not state-threatened or endangered in South Dakota. The
abundance and distribution of the Topeka shiner in South Dakota precludes the need for
state listing. A recent downgrade in the Topeka shiner’s state rank from S2 (imperiled) to
S3 (vulnerable) reflects new knowledge regarding distribution and abundance in South
Dakota. The global rank of the Topeka shiner is G3 (vulnerable; SD GF&P 2003). The
South Dakota Natural Heritage Program monitors and recognizes the Topeka shiner as a
sensitive species. Entities that are required to address federal- and state-listed species use
the South Dakota Natural Heritage database extensively during environmental review of

federally funded projects.

Topeka Shiner Research in South Dakota

Research concerning the Topeka shiner in South Dakota has focused primarily on
species’ distribution and associated habitat. Woolman (1896 cited in Bailey and Allum
1962) reported Topeka shiners in South Dakota in 1892. However, no surveys have
extensively documented Topeka shiner distribution prior to 1997. Cunningham and
Hickey (1997) and Cunningham (1999) documented Topeka shiner distribution and
provided a qualitative assessment of habitat in various tributaries of the James,
Vermillion, and Big Sioux basins. Cunningham (2002) documented additional Topeka
shiner locations and conducted a population estimate in three streams. Blausey (2001)
quantitatively measured water quality and physical habitat attributes at the reach scale
and compared these measurements with fish community data collected at 61 tributary
sites. Regression models from this study indicate that Topeka shiners were associated
with areas of low livestock use, overhanging vegetation, low siltation, and run/glide
habitats composed of fine gravel and cobble substrates. Wall et al. (2001) developed a
GIS model that classified the probable occurrence of Topeka shiner presence based on
habitat and land use features. The GIS model was 89% accurate in predicting Topeka
shiner presence and absence at high and low probability sites (i.e., the model correctly .
predicted whether shiners would be present or absent 89% of the time). Stream size, flow
regime (i.e., intermittent to perennial), groundwater potential, gradient, and stream size
discrepancy (i.e., position within the watershed or stream network) significantly
influenced Topeka shiner presence (Wall et al. 2001).

Development of microsatellite markers through genetics research conducted at Black
Hills State University (BHSU) is being used to estimate genetic diversity and determine
genetic population structure for Topeka shiners in South Dakota (Sarver 2001). A survey
for microsatellite variability for Topeka shiner populations in primary recovery units,
development of a non-invasive method for collecting tissue samples for DNA extraction,
and development of major histocompatability complex markers are the foci of current
research. Genetics research will allow resource managers to determine the best source of
broodstock for fish propagation, thus providing critical information in other states where
reintroduction efforts might be needed. Furthermore, genetics information will identify
specific populations in need of special management considerations.

The SD DOT has funded two studies to examine the impacts highway construction

projects may have on Topeka shiner populations. Wall and Berry (2002) measured a
variety of dimensions on pipe culverts for 232 culverts at 81 sites on stream segments
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with a high potential for Topeka shiner presence (see Wall et al. 2001). These
measurements were used to determine potential problems to fish movements, such as
blockage, gradient, water velocity, embeddedness, and degree of perch (i.e., drop
between culvert lip and water surface). This study found that 9% of sites posed an
immediate risk to fish passage, 27% of sites were of moderate risk, and 64% of sites had
low priority for mitigation (Wall and Berry 2002). Cunningham (2002) compiled a set of
bridge and highway best management practices (BMPs) that would minimize on-site
crosion and impact to the stream. These BMPs should meet permit regulatory
requirements for construction projects in Topeka shiner streams,

The SD DOT has also been working with USFWS and other agencies to further refine
these BMPs for bridges and box culvert replacements and culvert extension construction.
The Topeka shiner-spawning period restriction prohibits instream work from May 15th to
July 31st. This work restriction period causes major conflicts as it is also the prime
construction season for SD DOT activities. Ongoing pilot projects and discussions are
aimed to alleviate construction conflicts while satisfying regulatory requirements. A box
culvert extension pilot project in eastern South Dakota is currently testing BMPs for
winter construction in Topeka shiner streams. Further refinement of BMPs while
establishing greater flexibility for instream work is the intent of this pilot project.
Furthermore, the SD DOT is providing training to department administration and field
staff, consultants, and contractors of the importance of implementing and monitoring
erosion and sediment controls on all waterbodies in the state while emphasizing the need
for special measures to be taken on Topeka shiner streams. The BMPs for Topeka shiner
streams are included as Appendix A.

Goal Statement

All entities involved in developing and implementing this plan have an interest in
protection and restoration of the Topeka shiner and its habitat. These interests may be
inherent in the agency’s mission or bound by obligations under state or federal law. For
example, South Dakota Codified Law 34A-8-6 reads: “The Department of Game, Fish
and Parks and the Department of Agriculture shall perform those acts necessary for the
conservation, management, protection, restoration and propagation of endangered,
threatened and nongame species of wildlife.”

The overall goal of this plan is to establish guidelines to maintain habitat integrity in
Topeka shiner streams in South Dakota. The State of South Dakota feels the best way to
maintain the current abundance and distribution of Topeka shiners is to maintain the
existing stream habitat. The intent of these guidelines is to work towards future delisting
of the species pursuant to the ESA. The purposes of the ESA are to “provide a means
whereby the ecosystems upon which the endangered species and threatened species
depend may be conserved, to provide a program for the conservation of such endangered
species and threatened species, and to take such steps as may be appropriate to achieve
the purposes of the treaties and conventions set forth in subsection (a) of this section.”
Given the relative abundance and intact distribution of Topeka shiners in South Dakota,
the State of South Dakota feels a point-based system sets a more realistic management
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goal than that proposed in the draft Federal Topeka Shiner Recovery Plan. This state
plan proposes the following point-based management goal for each basin within eastern
South Dakota: James River Basin, 900 points; Vermillion River Basin, 600 points; Big
Sioux River Basin, 1300 points. These point values were based on approximately 70% of
all known stream occurrences of the Topeka shiner between 1997 and 2002 in eastern
South Dakota. Point values do not allow for a reduction in Topeka shiner populations or
stream quality, but are designed to account for the natural variability of stream fish
populations (see Population Monitoring and Assessment for justification and further
details). These stream numbers exceed those occurrences reported in the final rule to list
the Topeka shiner as endangered (USFWS 1998) and to establish recovery criteria of the
draft Federal Topeka Shiner Recovery Plan (USFWS 2001).

Relationship to Federal Recovery Plan

The draft Federal Topeka Shiner Recovery Plan (Federal Plan) developed by the Topeka
Shiner Recovery Team lists recovery criteria that must be met in order to downlist or
delist the Topeka shiner. A draft of the Federal Plan was under internal review during the
time this state management plan was developed. The Federal Plan divides the shiner’s
range into primary and secondary recovery units. The James, Vermillion, and Big Sioux
River basins along with the Rock River watershed in Minnesota comprise Primary
Recovery Unit 3 (PRU 3). In order to downlist or delist the Topeka shiner, populations
must meet the recovery criteria of “stable or increasing over a period of 10 years” in PRU
3. The State of South Dakota feels the point-based management criteria (discussed in the
Goal Statement) provides a more tangible value to work towards rather than the recovery
criteria proposed in the Federal Plan. Point-based management criteria establish a
baseline population and provide a measurable value that can be monitored and assessed.
Point-based management criteria also take into account the natural variability (e.g.
drought / flood cycles) that influence Topeka shiner populations. Even in undisturbed
watersheds, stream fish populations can not consistently maintain a “stable or increasing”
status due to the natural variability of prairie streams (see Factor E and Population
Monitoring and Assessment). Furthermore, the Federal Plan does not provide a baseline
population; measurable value to determine if populations are increasing, stable, or
decreasing; or methodology for assessing population status.

Past activities in South Dakota and actions set forth in this state management plan are
consistent with those activities recommended in the Federal Plan. The Federal Plan
recommends implementing the following actions in order to downlist or delist the Topeka
shiner: 1) conduct studies on the biology and life history requirements of the Topeka
shiner, 2) monitor populations and habitat of the Topeka shiner, 3} reestablish Topeka
shiner in suitable stream or off-channel habitats within its historic range, 4) design and
implement a public awareness and education program, and 5) implement and maintain an
adaptive management program and ensure appropriate research and management
activitics are carried out in order to attain recovery of the Topeka shiner (USFWS 2001).
Past and on-going research regarding the biology and life history of the Topeka shiner in
South Dakota is previously discussed (see Topeka Shiner Research in South Dakota).
Future research will focus on further documenting shiner occurrences in unsurveyed
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watersheds, population genetics, and determining proper BMPs for projects that may
impact the Topeka shiner and its habitat. Population and habitat monitoring is discussed
under the Population Monitoring and Assessment section. The Topeka shiner’s current
distribution in South Dakota does not necessitate reintroduction at historic locations.
Those historic locations without a recent documented occurrence of the Topeka shiner are
located in close proximity to currently known Topeka shiner locations; therefore, the
potential for natural recolonization exists. The Public Outreach and Education section
will discuss current and future outreach activities. The Management Actions section will
address adaptive management activities.

Distribution of Topeka Shiners in South Dakota

The Topeka shiner occupies tributaries of the James, Vermillion, and Big Sioux rivers in
South Dakota. Meek (1892 cited in Bailey and Allum 1962) was the first to report
Topeka shiners in South Dakota in the Big Sioux River near Sioux City (Union County).
Bailey and Allum (1962) and Nickum and Sinning (1971) also reported Topeka shiners in
the mainstem Big Sioux River, presumably during periods of extended drought when
tributaries were dry. The Topeka shiner was reported in 7 watersheds in the James, 5
watersheds in the Vermillion, and 4 watersheds in the Big Sioux River basins before
1997, and observed in 13 watersheds in the James, 8 watersheds in the Vermillion, and 17
watersheds in the Big Sioux River basins since 1997. In recent years (1997-2002) new
occurrences of Topeka shiners have been reported in 9 watersheds in the James, 5
watersheds in the Vermillion, and 17 watersheds in the Big Sioux River basins. Topeka
shiners have not been documented in 3 watersheds in the James, | watershed in the
Vermillion, and 3 watersheds in the Big Sioux River basins since 1990 (Table 1). These
numbers do not indicate a range expansion since all historic sites were not sampled
recently, and vice versa. Furthermore, sampling intensity has varied between study
periods.

Threats vs. Effects Analysis for Topeka Shiner Populations in South
Dakota

This plan addresses the five factors utilized by the USFWS in listing, delisting, or
downlisting actions:

A. Present or threatened destruction, modification, or curtailment of habitat or range.

B. Overutilization for commercial, recreational, scientific, or educational purposes.

C. Disease or predation.

D. Inadequacy of existing regulatory mechanisms.

E. Other natural or manmade factors.

By meeting the definition of a threat for at least one of these factors, a species meets the
definition of threatened or endangered as described in Section 4(a)(1) of the ESA. Each
factor is evaluated based on its potential as a threat or effect to Topeka shiner populations
in South Dakota. For the purposes of this report a threat is an impact that, if uncorrected,
will likely result in further decline or extirpation of the species from a significant portion
of its range. An effect is an impact that may reduce localized populations, but will not
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result in the overall decline or extirpation of Topeka shiner populations from South
Dakota.

A. The present or threatened destruction, modification, or curtailment of habitat or
range

Information on the historic range of the Topeka shiner in South Dakota is somewhat
lacking. The historic distribution of the Topeka shiner and most other nongame fish in
South Dakota was determined through a compilation of various surveys and reports from
past fisheries investigations. Range estimations are complicated by the qualitative, and
sometimes incomplete, nature of historic data. However, these records are the only
source lending insight into the historic distribution of Topeka shiners.

Evermann and Cox (1896) conducted the first fisheries survey of the upper Missouri
River basin reporting Topeka shiners in 4 streams in the James River basin. Churchill and
Over (1933) provided a description of the Topeka shiner and stated that “these minnows
are found occasionally in the small creeks of the eastern and southern part of the state.”
Churchill and Over (1933) go on to state that Topeka shiners are not “sufficiently
numerous to be of particular importance” as a baitfish, suggesting that the abundance of
this species has always comprised a small percentage of the overall fish community.
Bailey and Allum (1962) reported the Topeka shiner at 5 locations in the Big Sioux and
Vermillion River basins. Bailey and Allum (1962} stated that the Topeka shiner “...was
formerly common in the Big Sioux, Vermillion, and James river drainages of South
Dakota, but is now rare;” however, no sources were cited documenting the shinet’s once
common occurrence, Beckman and Elrod (1971) reported Topeka shiners in the
embayments of the Cheyenne, Moreau, and Grand rivers in Lake Oahe. This finding is
questionable as these sample locations were in a large reservoir, not a small prairie
stream. Furthermore, Beckman and Elrod (1971) documented no occurrences of the sand
shiner Notropis stramineus, a ubiquitous species similar in appearance to the Topeka
shiner. This finding is not recognized as a viable Topeka shiner occurrence in the South
Dakota Natural Heritage database and will not be included as part of the shinet’s historic
range for this report. The only evidence suggesting a reduction in the species’ range is
the failure of recent surveys (Cunningham and Hickey 1997, Blausey 2001) to record
Topeka shiners in the Elm River. The Elm River is the northernmost documented
occurrence of the Topeka shiner (Elsen 1977). All other historic locations are within the
boundaries of the species’ current distribution in South Dakota. No data currently exist
to demonstrate an increase or decrease in the Topeka shinet’s range in South Dakota.

Land use practices that alter the hydrologic and geomorphic processes of streams can
have detrimental effects to aquatic habitat. Habitat impacts, such as wetland loss,
sedimentation, channelization, and resource extraction, are often cited as reasons for
declines of Topeka shiner populations throughout its range. The relevancy of each
impact as it relates to Topeka shiner populations in South Dakota is discussed.

Wetland Drainage
The ecological functions of wetlands are diverse, but their influence on stream

hydrology and groundwater inputs is especially critical to Topeka shiners.
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Wetlands buffer stream flows by reducing flood peaks and maintaining base flows
during periods of drought. Groundwater discharge into streams also provides a
thermal refuge for fish during periods of intermittency. Higher peak flows
increase streambed scouring, channel incision, and bank erosion, and hence
channel degradation. Wetland loss alters stream hydrology, thus potentially
creating an environment unsuitable for Topeka shiner inhabitance through
elevated flow velocities, loss of groundwater inputs, and decrease of habitat
heterogeneity. Blausey (2001) and Kuitunen et al. (2000) suggest that Topeka
shiners prefer streams with low velocities (0 m/s - 0.3 m/s). Wall et al. (2001)
identified groundwater potential and flow regime as positive indicators of Topeka
shiner presence. The probability of Topeka shiner presence increased as potential
for groundwater delivery to streams increased and flow regime moved from
temporary to perennial. South Dakota is one of the few prairie states to still retain
the majority, approximately 65%, of its wetland resources (Johnson and Higgins
1997) with wetland densities still commonly exceeding 100 wetlands per square
mile in eastern South Dakota (Higgins et al. 2002). Prevention of wetland loss
would aid efforts to maintain stream hydrology as close to unaltered conditions as
possible.

Sedimentation

Sedimentation from natural sources has always occurred in stream systems;
however, alterations to the landscape can change a stream’s sediment load. A
primary reason for increased sedimentation to aquatic systems in the Midwest is
loss of native prairie (Menzel et al. 1984, Karr et al. 1985, Cross and Moss 1987).
Streams with increased sediment loads often become shallower and wider, leading
to a loss of habitat, warmer waters, and more frequent flooding. Loss of
spawning substrate by siltation may reduce Topeka shiner recruitment. Siltation
of gravel substrate may greatly reduce invertebrate productivity, especially in
riffles (Berkman and Rabeni 1987), and potentially limit the shiner’s food source.
Hatch and Besaw (2001) classified Topeka shiners as opportunistic omnivores;
however, insect (especially midges) larvac comprised a large portion of the
shiner’s diet. The loss of pool habitat through siltation would reduce critical areas
required by the shiner to sustain periods of intermittency (Wall et al. 2001). While
sedimentation continues to impair stream reaches in South Dakota (SD DENR
2002b), these problems are being address through various Total Maximum Daily
Load (TMDL) projects (SD DENR 2002a).

Streamn Channelization

Channelization alters stream hydrology and geomorphology. Stream systems are
dynamic, but channel type remains at equilibrium under natural conditions
(Leopold et al. 1964, Leopold 1994). Channelization leads to upstream
degradation and downstream aggradation, resulting in an unstable channel type
and altered fish habitat (Rosgen 1996). Upstream head cutting, bank slumping,
and channel incision, which disconnect a stream from its floodplain and
backwaters, are all forms of channel degradation. Downstream aggradation
results from increased sediment loads in the channel. Monotony in habitat (i.c.,
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dominated by runs) often characterizes channelized streams. However, the
presence of Topeka shiners in pools, backwaters, and side channels (Pflieger
1997, Blausey 2001, Hatch 2001) suggests the need for a diversity of habitat
types. Regression models indicate shiner association with stable, well-vegetated
banks that are low in height. Topeka shiners are also associated with low incision
channels with gravel substrates (Blausey 2001). Three percent of eastern South
Dakota streams have been modified (Johnson and Higgins 1997); however, future
channelization for municipal, urban, or other land use projects would be subject to
endangered species review during permitting process required by Section 404 of
the Clean Water Act (CWA). High water years, such as those of the mid- to late-
1990s, may present the need for greater flood control measures in eastern South
Dakota (FEMA 1994). Caution should be exercised so that flood control
measures do not present long-term ecological changes to stream systems.

Resource Extraction

Resource extraction, such as water withdrawals and gravel mining, for municipal,
agricultural, and domestic uses have the potential to impact aquatic systems when
conducted improperly. Irrigation and municipal water withdrawal can lower
water tables and groundwater delivery to streams, causing streams to experience
longer periods of intermittency. As previously stated, positive indicators of
Topeka shiner presence include groundwater potential and flow regime (Wall et
al. 2001). Topeka shiners show a tendency to inhabit clear, cool prairie streams
(Pflieger 1997), thus groundwater percolation through the streambed plays a
critical role in sustaining water temperature and dissolved oxygen levels during
periods of low flow, especially drought. The preference of perennial flows by
Topeka shiners indicates the importance of groundwater percolation and springs
in maintaining base flow conditions. Observations of irrigation withdrawal
alterations to stream flow have been reported (Wall et al. 2001). Stream miles
impacted by irrigation dewatering are unknown, though believed to be small. Of
greater impact may be the groundwater aquifer withdrawals from urban areas,
specifically Sioux Falls, South Dakota. Although the Sioux Falls area represents
a small portion of the overall Topeka shiner range in South Dakota, this urban
area consists of approximately 124,000 people (16% of the state population; U.S.
Census Bureau 2002). Instream gravel mining operations can pose a threat to
streams through direct alteration of stream channels and downstream
sedimentation problems. SD GF&P and SD DENR authorize permits for mining
operations, most of which occur outside the stream channel.

The present destruction, modification, or curtailment of range or habitat is not a threat to
Topeka shiners in South Dakota. The threatened destruction, modification, or curtailment
of range or habitat is difficult to assess, but the State of South Dakota feels this impact is
not a threat to Topeka shiner populations. Impacts to the Topeka shiner’s habitat have
not occurred in South Dakota to the extent that these impacts have affected habitat in
other parts of the shiner’s range. Agriculture remains the primary landuse throughout the
Topeka shiner’s range. The loss of native prairie and resulting sedimentation and
eutrophication of streams resulting from intensive agricultural production is often cited as
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a primary reason for declines in Topeka shiner populations (Minckley and Cross 1959,
USFWS 1998, Mammoliti 2002). Until recently, agricultural receipts for livestock have
been higher than agricultural receipts for crops in South Dakota (USDA 2000a). Thus,
South Dakota’s agricultural economy has operated on a grass-based system (i.e. more
land is reserved for grazing as opposed to row crop production). A grass-based system
has noticeable benefits (e.g. retention of wetland basins, unaitered stream reaches,
untilled riparian zones) to Topeka shiner watersheds in South Dakota. Recent data
suggest South Dakota’s agricultural economy is moving towards a production-based
system (USDA 2000b, Higgins et al. 2002, Kurt Forman, USFWS, personal
communication). Potential impacts this shift towards production agriculture may have on
Topeka shiner populations are difficult to predict and unknown. However, efforts to
preserve a grass-based land use (i.e. grazing) along flood plains and riparian areas
combined with good stewardship practices should mitigate for many threats land use
changes may present to Topeka shiner populations in South Dakota.

Table A. Potential / Actual Threats, due to Factor A, Influencing Topeka

Shiner Populations in South Dakota.

Magnitude | Immediacy
Factor Of Threat | of Threat Comments
A1, present destruction habitat no threat no threat trends do not support
A.2, present modification | habitat no threat no threat trends do not support
A.3. present curtailment habitat low non-imminent | due to groundwater
withdrawals
A4, threatened | destruction habitat unknown unknown
A5, threatened | modification | habitat unknown unknown landuse changes, impacts
unknown
A.6. threatened | curtailment habitat unknown unknown

B. Overutilization for commerecial, recreational, scientific, or educational purposes
This impact is of little threat to Topeka shiners in South Dakota. Most commercial bait
dealers within the state collect baitfish (e.g., fathead minnow Pimephales promelas) from
rearing ponds or isolated wetland basins, not streams. The incidental take of Topeka
shiners during bait collection by individual anglers may occur on occasion. However,
South Dakota’s fishing rules and regulations prohibit the use or take of state or federaily
listed species as bait. South Dakota Codified Law 34A-8-9 also prohibits the possession
of a threatened or endangered species. The collection of endangered fish species for
educational or scientific purposes requires a scientific collector permit issued by SD
GF&P and USFWS. Only under special circumstances does this permit allow take of
Topeka shiners,

The impacts of overutilization for commercial, recreational, scientific, or educational
purposes do not present a threat to Topeka shiner populations in South Dakota. Any
incidents resulting in take of Topeka shiners from these purposes occurs on a limited or
isolated basis and would only have minor effects to the entire Topeka shiner population
within South Dakota.
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Table B. Potential / Actual Threats, due to Factor B, Influencing Topeka
Shiner Populations in South Dakota.

Magnitude | Immediacy
Factor of Threat of Threat Comments
B.1. overutilization commercial no threat no threat
B.2. overutilization recreational no threat no threat
B.3. overutilization scientific no threat no threat
B.4. overutilization educational no threat no threat

C. Disease or predation

The impacts of disease on Topeka shiner populations are relatively unknown.
Occurrences of scoliosis (deformity of the vertebrae) were reported in Missouri (USFWS
1998). No reports exist in South Dakota of Topeka shiner specific diseases or
abnormalities. Most diseases incurred by Topeka shiners are likely stress-induced
resulting from degraded habitat conditions (e.g., elevated water temperatures, organic
pollution, low dissolved oxygen levels). Mitigation of impacts to Topeka shiner habitat
will address any stress-induced diseases resulting from poor habitat conditions. The lack
of data regarding diseases incurred by Topeka shiners prevents further evaluation of this

impact.

Predation is not as significant an impact on Topeka shiners in South Dakota as in
southern parts of the shiner’s range. Predation by introduced game fish, such as
largemouth bass Micropterus salmoides, white bass Morone chrysops, or crappie
Pomoxis spp., is often associated with tributary impoundment (impoundments discussed
in further detail under Factor E). Several studies (Layher 1993, Schrank et al. 2001,
Winston 2000, 2002, Mammoliti 2002) have documented impacts of introduced game
fish on Topeka shiner populations following stream impoundment in Kansas and
Missouri. Hatch (2001) also noted the extirpation of Topeka shiners from several off-
channel habitats following the introduction of largemouth bass in Minnesota. Blausey
(2001) reported largemouth bass and black crappie Pomoxis nigromaculatus in relatively
high abundance, but no Topeka shiners, near a historical site on the Elm River below Elm
Lake. Introduced game fish were uncommon in the vast majority of tributaries sampled
by Cunningham and Hickey (1997), Cunningham (1999), Blausey (2001), and
Cunningham (2002). Berry and Kolander (1994) noted that first-winter mortality of
stocked largemouth bass was high (85% - 100%). High mortality rates were attributed to
depletion of energy reserves and cold stress during long winter periods (Berry and
Kolander 1994). Most streams in castern South Dakota remain unimpounded. Without
impounded areas, the harsh physicochemical nature of prairie streams may make these
systems unsuitable for introduced game fish (Shearer and Berry 2003).

The impacts of disease and predation do not threaten Topeka shiner populations in South
Dakota. The lack of information on diseases in Topeka shiner populations makes
assessment of the magnitude or immediacy of this factor difficult; however, no surveys or
genetics research has reported a disease specific to this species. Predation by introduced
game fish may occur on an isolated basis, especially where private individuals have
intentionally introduced game fish. The extent of these introductions is unknown, though
presumed to be small due to the rarity of game fish in recent stream surveys. SD GF&P
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is the agency charged with managing the recreational fisheries in South Dakota’s public
waters; however, SD GF&P does not stock game fish into Topeka shiner streams or any
other streams of similar size in eastern South Dakota. Therefore, the State of South
Dakota considers the impact of game fish predation on the overall Topeka shiner
population to be low, especially given the low occurrence of large-scale impoundments
on Topeka shiner streams (discussed under Factor E).

Table C. Potential / Actual Threats, due to Factor C, Influencing Topeka
Shiner Populations in South Dakota.

Magnitude Immediacy .
Factor of Threat of Threat Comments
C.1. disease unknown unknown no data to support
C.2. predation low non-imminent | likely occurs in isolated areas

D. Inadequacy of existing regulatory mechanisms

Special measures protect the Topeka shiner and its habitat in South Dakota. The South
Dakota Natural Heritage Program monitors and tracks Topeka shiner locations and
reviews all federally funded projects that may impact sensitive species, including the
Topeka shiner. Scientific collector permits, administered by SD GF&P, only allow take
of Topeka shiners under special circumstances. Bait regulations outlined in South
Dakota’s fishing rules and regulations prohibit the take of state or federally listed species.
The SD DOT has developed BMPs (Appendix A) for use during highway construction
projects in Topeka shiner watersheds. These BMPs should prevent fish blockage due to
improper culvert placement and reduce sedimentation problems due to on-site erosion.
The SD DENR regulates water quality (water quality standards, wastewater discharge,
confined animal feeding operations} and water quantity (municipal water withdrawal,
crop irrigation) impacts through various permits. The Topeka shiner receives special
protection as a federally listed species under the ESA. Accordingly, the USFWS reviews
all projects with a federal nexus that may impact the Topeka shiner or its habitat. The
NRCS is developing guidelines for project development and implementation that may
impact endangered species. Projects involving the dredging or filling of waterways (e.g.,
impoundments) require a CWA Section 404 permit issued by the USCOE. As long as
Topeka shiners maintain their current distribution and abundance in South Dakota,
existing regulatory mechanisms should be adequate.

This factor does not pose a threat to Topeka shiner populations in South Dakota, Those
agencies involved directly with Topeka shiner management or projects / activities that
may impact Topeka shiners and their associated habitat have enacted procedural and
regulatory mechanisms to protect the species in compliance with state and federal laws.
The design of these mechanisms is not necessarily to protect every individual Topeka
shiner, but to prevent the long-term destruction or loss of stream habitat. Further
regulatory mechanisms may not result in increased protection for the Topeka shiner or its

habitat in South Dakota.
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Table D. Potential / Actual Threats, due to Factor D, Influencing Topeka
Shiner Populations in South Dakota.

Factor Magnitude | Immediacy
of Threat of Threat Comments
D.1. inadequate | existing | regulations no threat no threat

E. Other natural and manmade factors

No other natural (species competition, niche overlap, hybridization) or manmade
(urbanization, impoundments) factors are known to pose an imminent threat to Topeka
shiners in South Dakota. The only exotic fish throughout the Topeka shiner’s range is the
common carp Cyprinus carpio. Other exotic fish (e.g., bighead carp Hypophthalmichthys
nobilis, grass carp Ctenopharyngodon idella, rudd Scardinius erythrophthalmus) in South
Dakota do not currently occupy the same streams as Topeka shiners, but range expansion
is difficult to predict. Cunningham (2002) reported two possible incidents of
hybridization between Topeka shiners and sand shiners. Fish that share phenotypic
characteristics with Topeka shiners and sand shiners have also been observed in
Minnesota streams as well. However, sand shiners have a great deal of intraspecific
variation within the species (Dr. Jay Hatch, University of Minnesota, personal
communication). No reports of hybridization in the southern extent of the Topeka
shiner’s range exist. Potential Topeka shiner hybridization and influencing factors is an
area warranting further research. Currently, data are lacking regarding potential
hybridization between sand and Topeka shiners; therefore, the status of this impact can
not be assessed.

Flooding and drought are not a threat to the overall viability of Topeka shiners in South
Dakota. Streams in the Northern Glaciated Plains naturally experience cyclical weather
patterns ranging from extended drought to prolonged flooding (Milewski 2001, Shearer
and Berry 2003), as evidenced by long-term stream flow records (USGS 2000). Topeka
shiners, and other native prairie fish, have adapted to these naturally variable systems. In
fact, Minckley and Cross (1959) indicated that Topeka shiner spawning success was
among the highest of any species during periods of intermittency. Kerns and Bonneau
(2002) noted that Topeka shiners, especially juveniles, were the last fish to succumb in
drying pools. While native fish populations may fluctuate with changes in annual stream
flow, the species will remain persistent (Shearer and Berry 2003). However, adaptation
of native fish to natural disturbance should not be interpreted as the ability to tolerate all
levels of human-induced disturbance.

Past impacts of point source pollution (e.g., wastewater discharge, industrial effluent) on
streams in eastern South Dakota have been documented (Dicterman and Berry 1998), and
most likely had adverse effects to Topeka shiner populations. Since enactment of the
Clean Water Act in 1977; however, the SD DENR and U,S. Environmental Protection
Agency (USEPA) have closely monitored point source impacts. Currently, municipal
wastewater treatment and confined animal feeding operations are much improved over
past methods and wastewater discharge must not violate designated use criteria for the
receiving stream. Conflicts may arise in the future given the close proximity of urban
areas, such as Sioux Falls, to Topeka shiner streams (see Figure 1). Nonpoint source
poilution from urban areas will soon be addressed as urban areas and the SD DOT are
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required to initiate storm water management programs under the National Pollution
Discharge Elimination System (NPDES) Phase II storm water regulations. The SD
DENR Section 319 and TMDL programs also address nonpoint source pollution
problems (SD DENR 2002a). Urban storm water runoff is now required to meet
regulatory requirements and will be less of an issue. While point and nonpoint sources
may still effect Topeka shiner populations in isolated areas, there is no evidence to
suggest this impact currently poses a threat to shiner populations within South Dakota.

Impoundments can be either detrimental or beneficial to Topeka shiners depending on
many variables, such as impoundment size, location within watershed, and watershed
condition, etc. The presence of large-scale impoundments can pose a threat to Topeka
shiner populations. These types of impoundments severely alter a stream’s natural
hydrology. Furthermore, recreational interests often result in the stocking of non-native
piscivores (impacts discussed under disease and predation). Large-scale impoundments
exist on eight Topeka shiner streams in eastern South Dakota. These impoundments
include Elm Lake, Elm River; Ethan Lake, 12-Mile Creek; Staum Dam, Shue Creek;
Lake Mitchell, Firesteel Creek; Lake Cavour, Redstone Creek; Wilmarth Lake, West
Branch Firesteel Creek; Centerviile Dam, Vermillion River; and Lake Vermillion, East
Fork Vermillion River). The Centerville Dam (Vermillion River) does not impede fish
movement due to a breach in the dam structure. These impoundments may have adverse
effects on Topeka shiner populations within their respective streams. The State of South
Dakota feels this threat is moderate in magnitude within South Dakota, especially given
its relation to Factor A (modification of habitat) and Factor B (predation). However,
given the low occurrence (8 dams on 38 streams) of large-scale impoundments within
Topeka shiner watersheds, this threat shouid be considered non-imminent.

Small-scale impoundments, such as those created by the USFWS Partners for Fish and
Wildlife Program, can be beneficial to prairie stream hydrology if strategically placed
throughout their associated watersheds to help sustain and restore historic watershed
functions. With 35% of wetland acreage lost (Dahl 1990) and 75% of native grassland
converted (USDA 2000b) to predominately agricultural use in eastern South Dakota,
runoff rates have greatly increased into receiving streams. Impoundments, created to
function like natural wetlands (i.e., trap sediment, capture overland runoff, recharge
groundwater, filter nutrients, etc.), have a positive effect on prairie stream hydrology and
associated native species. Some small-scale impoundments may have adverse effects to
individual shiner populations; however, early consultation during the planning stages of
these projects can alleviate negative impacts to Topeka shiners.

Overall, other natural and manmade factors do not pose a threat to Topeka shiner
populations in South Dakota. Impacts, such as peint source pollution and large-scale
impoundments, may have adversely affected Topeka shiner populations in the past, but
given the shiner’s current distribution and abundance it appears these impacts do not pose
an imminent threat to the species. The State of South Dakota is not aware of any
synergistic effects to Topeka shiner populations.
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Table E. Potential / Actual Threats, due to Factor E, Influencing Topeka
Shiner Populations in South Dakota.

Factor Magnitude Immediacy
of Threat of Threat Comments
E.l. other | flood/ drought cycles no threat no threat
E.2. other | hybridization unknown unknown
E.3. other | point source impacts low non-imminent | likely effects from
isolated incidences
E.4. other | urbanization low non-imminent | only occurring in small
portion of total range
within South Dakota
E.5. other | small-scale no threat no threat
impoundments
E.6. other | large-scale moderate non-imminent | relates to Factor B
impoundments (predation) and Factor A
(modification of habitat)
E.7.other | synergistic effects unknown unknown potential adverse impacts,
but not demonstrable

Management Actions

The overall goal of this management plan is to maintain habitat integrity in Topeka shiner
streams, thus management objectives will focus on those primary issues that influence
habitat integrity: hydrology, geomorphology, and water quality. Given the current
abundance and distribution of Topeka shiners in South Dakota, meeting the objectives of
this plan proves more feasible than those recovery efforts required to restore shiner
populations in other states. Strategies and tasks presented under each objective should
maintain and enhance habitat in Topeka shiner streams through local- and watershed-
level BMPs, conservation programs, and regulatory incentives. A combination of local-
(e.g., riparian zone restoration) and watershed-level BMPs (e.g., grassland easements)
may provide the best means for improving site-specific stream habitat and watershed
integrity as a whole (Roth et al. 1996, Wang et al. 2002). The objectives below address
those habitat effects discussed under Present or threatened destruction, modification, or
curtailment of habitat or range. Order of listing or numbering does not denote level of
importance or priority. However, it is important to note that the three issues (hydrology,
geomorphology, and water quality) discussed below are interconnected in the context of
watershed integrity and impacts or improvements to one may result in changes (negative
or positive) to the others.

The conservation of existing habitat will provide the best option in meeting the goal of
this plan. Since the vast majority of streams in eastern South Dakota flow through
private land, landowner involvement will be a crucial aspect in maintaining Topeka
shiner populations. However, landowner participation in any programs listed in this plan
is strictly voluntary. This plan does not establish any new or additional regulations or
restrictions for private landowners with regards to endangered species, but provides
interested landowners and land users with a variety of conservation program options.
Options may include cost share programs (e.g., Conservation Reserve Program or
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Environmental Quality Incentives Program) or endangered species programs (e.g., Safe
Harbors Agreements or HCPs). Appendix B provides a description of relevant programs.

Many strategies discussed in this plan relate to practices and programs already
implemented throughout eastern South Dakota. Topeka shiner watersheds with few
protected acres or stream reaches with high erosion would best benefit from additional
conservation enrollments. The South Dakota Gap Analysis Program at South Dakota
State University has identified these areas for all Topeka shiner watersheds in South
Dakota. Appendix C provides an example of Gap analysis for Topeka shiner watersheds.

Hydrology .
Objective 1.1: Maintain and restore the natural hydrology of streams
containing Topeka shiners.

Discussion:

Stream hydrology refers to the precipitation, evaporation, runoff, and infiltration of water
that occurs within a watershed. Stream systems, in the strictest sense, can be recognized
as self-adjusting conveyors of water and sediment. Alterations to stream hydrology
disrupt the transport of water and sediment, ultimately impacting aquatic habitat. Those
land use activities that alter water delivery to streams, retention time within the basin, and
infiltration rates change the natural hydrology of stream systems. The resulting effects on
Topeka shiners may range from sedimentation due to increased erosion or surface runoff,
longer pericds of intermittent flows, and loss of groundwater inputs. Those practices that
restore and maintain the natural flow regime are critical for the persistence of native fish

species (Poff et al. 1997).

Strategy 1.1A: Utilize wetlands (both created and restored) to enhance
groundwater recharge and reduce overland runoff in historic areas of high wetland
loss.

Task: Conduct research on optimal wetland design, placement, and
function in relation to stream hydrology and Topeka shiner habitat

parameters.
Programs / tools:
GIS Modeling
Field research
USFWS —NWI

USGS gauging stations

Task: Provide technical and financial assistance to landowners interested
in creating or restoring wetland areas.
Agencies / organizations:
Conservation districts
NRCS
USFEWS - Partners for Fish and Wildlife
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SD GFé&P
Ducks Unlimited

Programs / tools:
Grass waterways — CRP

USFWS — Wetland Easements

WRP
WHIP
DENR Section 319 Program

Task: Inform the public on the importance of wetlands to wildlife and

watershed quality.
Programs / tools:
Demonstration sites
SDSU Extension
Classroom presentations

Terry Redlin Fresh Water Institute
DENR Information and Education Outreach

Strategy 1.1B: Identify and restore those Topeka shiner watersheds whose
hydrographs have been most altered from historic conditions,

Task: Develop and use existing computer models to 1) assess land use

alterations to stream hydrology, 2) assess which conservation measures

would be most practical and effective for restoring stream hydrology.
Programs / tools:

GIS Land use Analysis — NRI, EROS Landsat imagery
Streamflow modeling
- USGS gauging stations

Task: Provide landowner incentives to increase native vegetative cover
and other conservation measures in areas identified by hydrologic models.
Programs / tools:

CRP

GRP

WHIP

Grassland Easements — USFWS

Dense nesting cover — GF&P

Native warm season grass establishment — GE&P
USFWS grassland easements

DENR Section 319 Program

Task: Maintain current levels of grassland resources by ensuring viability

of agricultural hetbivory.
Agencies / organizations:
Agricultural associations
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NRCS
Grassland Managed Intensive Grazing
USFWS - Partners for Fish and Wildlife
SD Dept. of Ag.
SD DENR
USFWS
Programs / tools:
DENR Section 319 Program
Grassland Easements
Conservation Commission Grants

Task: Provide technical assistance to urban, residential, and development
planners in designing storm water systems that minimize runoff “peaks”
into streams following precipitation events.

Agencies / organizations:
SD DENR
SD DOT

Geomorphology
Objective 1.2: Reduce those impacts that adversely alter the
geomorphology of Topeka shiner streams.

Discussion: Geomorphology refers to the physical features (e.g., channel dimensions,
substrate, gradient) that characterize a stream. Geomorphology and riparian vegetation
are the principle factors influencing aquatic habitat, Land use practices and manmade
structures (e.g., large-scale impoundments) often have direct and / or indirect impacts to a
stream’s geomorphic features. The resulting channel degradation (i.e., erosion) or
aggradation (i.e., sedimentation) changes the aquatic habitat to which native fish have
adapted. Impacts to Topeka shiner streams may include loss of instream pool habitat,
loss of spawning substrate, channel incision, and increased stream velocities.

Strategy 1.2A: Encourage erosion control measures along riparian zones and
slopes adjacent to Topeka shiner streams. Encourage minimal disturbance of
these areas during construction projects.

Task: Work with government agencies to develop BMPs that
minimize erosion from construction / project activities.
Agencies / organizations:

SD DOT

USCOE

NRCS

SD DENR

SD GF&P

USFWS
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Task: Provide financial and technical assistance to landowners interested
in reestablishing native vegetation along riparian zones, especially along
areas with high erosion potential.

Agencies / organizations:
USFWS - Partners for Fish and Wildlife
Conservation Districts
NRCS
Programs / tools:
CRP
Habitat fence construction
WHIP
GRP
EQIP
Grassland Easements
Conservation Commission Grants
Small watershed program
EWP
DENR Section 319 Program

Task: Minimize riparian disturbance in areas with high erosion
potential.
Programs / tools:
Alternate watering sources for livestock ~ EQIP
Conservation Commission Grants
Habitat fence construction
Stream bank stabilization
Provide livestock shelter / wintering areas outside
riparian areas — tree plantings
DENR Section 319 Program

Strategy 1.2B: Restore altered habitat in stream reaches critical to Topeka
shiners.

Task: Identify those stream reaches in Topeka shiner watersheds
that have been most altered by land use changes.
Programs / tools:
GIS Modeling
Field research — habitat assessments

Task: Provide technical and financial assistance to landowners interested
in restoring habitat in degraded stream reaches.
Agencies / organizations:
SD GF&P
NRCS
SD DENR
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USCOE
Conservation Districts
USEWS

Strategy 1.2C: Review siream mitigation projects and inform government
agencies, the public, and landowners about the adverse impacts of stream
channelization to watershed health.

Task: Review projects that may adversely alter habitat in Topeka shiner
streams.
Agencies / organizations:
SD GF&P
SD DENR
USCOE
USFWS
SD DOT
Programs / tools:
Terry Redlin Fresh Water Institute

Task: Inform all entities involved with stream projects on the
adverse impacts of channelization to stream habitat and associated fish and
wildlife species.
Agencies / organizations:
SD GF&P
SD DENR
USCOE
SD DOT
Conservation Districts
NRCS
USFWS
Programs / tools:
Terry Redlin Fresh Water Institute

Water Quality
Objective 1.3: Minimize non-point source water quality impacts in streams
containing Topeka shiners.

Discussion:

Point source impacts (e.g., wastewater discharge) to stream systems have been greatly
reduced since enactment of the Clean Water Act in 1977; however, non-point source
impacts (e.g., habitat loss) are often cited for the continued decline of aquatic resources
(Karr and Chu 1999). One of the main impairments to South Dakota streams is sediment
and nutrient runoff (SD DENR 2002b). Impacts to Topeka shiner streams may range
from altered trophic structure due to excessive nutrient inputs to stress-induced mortality
due to elevated water temperatures. Non-point source impacts to stream hydrology and
geomorphology are previously discussed.
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Strategy 1.3A: Reduce nutrient inputs into Topeka shiner streams from urban
and agricultural sources.

Task: Provide technical assistance to urban, residential, and development
planners to improve water quality from storm water discharge systems.

Agencies / organizations:
SD DENR

Task: Continue routine inspections of sewage treatment facilities to
ensure compliance with water quality standards.
Agencies / organizations:
SD DENR
State and county health departments

Task: Continue technical assistance for permitting and designing
confined animal feeding operations.
Agencies / organizations:
SD DENR
EPA
SD Dept. of Ag.
USDA
Animal Waste Team

Task: Provide incentives for landowners to establish riparian buffers or
filter strips along agricultural fields with high runotf potential.
Agencies / organizations:
USFWS - Partners for Fish and Wildlife
Programs / tools:
- EWP
CRP
WHIP
EQIP
Small watershed program
CSP
DENR Section 319 Program

Task: Continue to provide technical assistance to farmers and ranchers
interested in developing and implementing BMPs on their land.
Agencies / organizations:

SD Dept. of Ag.

SD DENR

USFEFWS - Partners for Fish and Wildlife

SD GF&P

Conservation Districts

NRCS
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Programs / tools:
DENR Section 319 Program

Population Monitoring and Assessment

Population monitoring is an important component in the management of any fish species;
however, the physical nature of certain stream systems presents challenges to monitoring
efforts. The stochastic nature of prairie streams, such as those in the Northern Glaciated
Plains (Omernik 1987), leads to systems predominantly influenced by abiotic (e.g.,
climate, geology, etc.) controls that foster persistent fish communities with variable
populations (Poff and Ward 1989, Milewski 2001, Shearer and Berry 2003). For
example, fish populations in eastern South Dakota streams naturally fluctuate on an intra-
and inter-annual basis (Walsh 1992, Braaten and Berry 1997). Population changes for
fish species, such as the Topeka shiner, that are rare, have a patchy distribution, and have
variable recruitment (Minckley and Cross 1959, Wall et al. 2001) are especially difficult
to assess. For these reasons, multi-metric indices that monitor change at the community
level combined with physical habitat and land use assessments would be a better
approach to evaluating the viability of Topeka shiners and their habitat as opposed to
statistical evaluations of population surveys.

Multi-metric indices, such as the index of biotic integrity (IBI), measure structural and
functional attributes of the fish (or other faunal) community while integrating information
from the individual to the ecosystem level. These indices are sensitive to a broad range
of environmental disturbances, robust to incorporate natural variation, and adaptable for
regional application (Karr and Chu 1999). Habitat assessments, such as those used by
Wang et al. (1998) and Goldstein et al. (2002), evaluate geomorphic and hydrologic
changes resulting from systemic- (e.g., land use)} and local-level (e.g., riparian conditions)
alterations. A change in a stream’s geomorphic and hydrologic features, such as
substrate, channel width, and flow velocities, uitimately means altered fish habitat. Land
use changes alter aquatic habitat, which is the principle determinant of a stream’s
biological potential (Goldstein et al. 2002). Therefore, a direct assessment of the fish
community, physical habitat, and land use changes should provide a thorough analysis of
biological integrity for a given stream.

This monitoring protocol will evaluate South Dakota’s recovery goal at two levels: the
species (i.e., Topeka shiner), and overall fish community. We recognize the need to
specifically evaluate Topeka shiner populations within watersheds. Given the natural
variability of individual populations we feel it is important to consider the overall fish
community as well. For example, the absence of Topeka shiners from a site should not
count against a basin’s recovery goal point total when physical habitat and the overall
fish community improve.

Baseline Data

The recent surveys by Cunningham and Hickey (1997), Cunningham (1999, 2002),
Blausey (2001), Wall et al. (2001), and the East Dakota Water Development District (SD
GF&P 2002) represent the most comprehensive information available on Topeka shiner

015373



Topeka Shiner Management Plan for the State of Scuth Dakota 30

distribution in South Dakota. Baseline streams will be those with a Topeka shiner
occurrence reported between 1997 and 2002 in the South Dakota Natural Heritage
database. This includes 13 streams in the James, 8 streams in the Vermillion, and 17
streams in the Big Sioux River basins (Table 1). Topeka shiners in disconnected oxbow
channels, riverine wetlands, and dugouts are considered individuals of the same
population inhabiting the adjacent stream. The first several years of monitoring fish
community composition and stream habitat will provide initial Topeka shiner population,
biotic integrity, and habitat conditions.

Wetland resources, grassland resources, and drainage activity are three land coverage
components critical to the assessment of Topeka shiner watersheds. This information
will provide a direct assessment of those issues addressed in the management actions that
influence stream habitat. Techniques will be developed to assess these three components,
establish baseline conditions, and monitor any changes in future years, National Wetland
Inventory (NWTI), Farm Service Agency slides, USGS topographical maps, NRCS
wetland inventory maps, National Resource Inventory (NRI), Earth Resources
Observation Systems (EROS) Landsat imagery, and other Geographic Information
System (GIS) databases will be used to assess land use changes.

Monitoring Site Selection

Three sampling sites per watershed will be established (114 total sites) with each site
sampled once every three years. Three sites per watershed should be a fair compromise
between obtaining a representative sample of the watershed and considering time
restraints. Smaller watersheds (e.g., unnamed tributary to 12-Mile Creek) may require
fewer sites, large watersheds (e.g., Firesteel Creek) may require more sites. Monitoring
sites will be located at known Topeka shiner locations or stream reaches with a high
probability of Topeka shiner presence (see Wall et al. 2001). Site access and landowner
cooperation will determine final site location.

Monitoring Protocol

Those methods used by Blausey (2001) and Milewski (2001} will be used to sample fish
communities and physical habitat. These methods will provide a measure of fish
community composition and relative abundance, channel features, and surrounding land
use. A modification to these methods will be the use of multiple seine hauls, thus
allowing confidence intervals and depletion estimates to be calculated. The monitoring
protocol will allow a crew of two people to sample one site per day. Sampling will take
place between mid-June and late-September when stream flows are most stable.

A modified IBI will analyze fish community data. The modified IBI will be similar to
those indices used by Milewski et al. (2001) and Shearer and Berry (2002). The IBI
assigns an index score to a site or stream and classifies the stream into categories (e.g.,
good, fair, poor). Biotic integrity changes when the IBI score changes categories (e.g.,
fair to poor) between sampling visits. Watersheds with continually low or declining IBI
scores should be the focus of conservation efforts. The draft Federal Plan recommended
the development of a monitoring protocol similar to the IBI to assist and management of
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the Topeka shiner (USFWS 2001). The monitoring protocol proposed for South Dakota
streams is consistent with those recommendations.

Topeka shiner populations will be evaluated on a presence / absence basis. The natural
variability of streams in South Dakota and associated fluctuations in fish populations may
hamper statistical analyses. The Missouri Dept. of Conservation (1999), through the use
of population modeling software (Gibbs 1995), determined that at least 12 sample sites
per watershed were needed to detect a 15-year trend in Topeka shiner populations with
90% accuracy. Given the same statistical power, error rate, and coefficient of variation,
456 sites sampled annually would be required to detect a 15-year trend in South Dakota’s
Topeka shiner watersheds. Thus monitoring efforts designed to detect a statistically
relevant trend would not be feasible.

Physical habitat measurements will be used to assess changes in channel geomorphology,
such as width / depth ratio, substrate composition, and stream classification (Rosgen
1996). A watershed-, basin-, county-, and / or state-level analysis of landuse will provide
a systemic-level assessment, lending insight into possible reasons for the decline or
improvement in fish communities and physical habitat.

Monitoring Funding and Implementation

The Division of Wildlife within SD GF&P will be the pr1mary funding agency for
monitoring and assessment of Topeka shiner populations. Funding from the Division of
Wildlife is contingent upon revenue generated from the sale of hunting and fishing
licenses in combination with federal funds and following approval by the SD GF&P
Commission. SD GF&P currently does not have the available staff to carry out annual
monitoring of Topeka shiner populations; therefore, monitoring efforts will be contracted
to an outside entity or conducted by seasonal employees. Monitoring efforts should
begin during the summer of 2004 or 2005, SD GF&P will seek cooperation from other
state agencies in funding for Topeka shiner monitoring as well.

Management Goal Evaluation
Each basin will receive baseline point totals as follows:

James River Vermillion River | Big Sioux River
basin basin basin
Baseline Conditions™ 1300 800 1700
Management Goal 900 600 1300

" baseline conditions based on those Topeka shiner streams documented between
1997 — 2002 at 100 points / stream.

The management goal for each basin does not propose a decline in stream condition.
Baseline and management goal point totals differ because of natural variation in annual
stream flows. Baseline Topeka shiner populations (1997-2002) were measured following
a period (1993-1999) when stream flows were above the historic mean for each basin in
eastern South Dakota (USGS 2000). These elevated stream flows allow fish to extend
their range and create additional habitat that may not be available during drought years.
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As habitat fluctuates with changes in annual stream flows fish species’ abundance and
distribution may vary from year to year (Poff and Ward 1989, Shearer and Berry 2003).
Therefore, a management goal based on data collected during high flow conditions may
establish unattainable standards during low flow or drought years. The degree to which
Topeka shiner populations fluctuate between wet and dry years is unknown. Thus,
management goal criteria may require adjustment following annual monitoring between
high and low flow years.

South Dakota’s management goal will be evaluated every three years. The following six
scenarios will evaluate each stream’s contribution towards the basin management goal:

Scenario Rank Point Value*
Topeka shiners present / IBI scores increase 1 + 100
Topeka shiners absent / IBI scores increase 2 + 50
Topeka shiners present / IBI scores stable 3 +50
Topeka shiners absent / IBI scores stable 4 0
Topeka shiners present / IBI scores decrease 5 - 50
Topeka shiners absent / IBI scores decrease 6 - 100

* point value assessed based on three-year change.

Example: Medary Creek initial point value for 2003, 100 points
Medary Creek 2006 scenario — shiner present / IBI increases, contribution to basin
management goal 150 points.

A siream’s overall point value will be the average of sampling site values. The scoring
system weights point values based on biotic integrity, thus the presence or absence of
Topeka shiners does not influence each basin’s management goal as much as watershed
health.

Public Outreach / Education

Public outreach and education will play a critical role in informing the citizens of South
Dakota about the Topeka shiner. Cooperating agencies, landowners, and the general
public need to be informed about the state management plan as well as the Topeka shiner
in general. Qutreach efforts will focus on the past and present status of the Topeka
shiner, why the species was federally listed, why a state Topeka shiner management plan
is important, and what South Dakota has done in managing the shiner and in working
towards delisting.

Outreach Objective: Develop an awareness program that informs the public on the
status of the Topeka shiner, the importance of maintaining watershed health, the

management efforts in South Dakota, and the importance and function of the Topeka
shiner state management plan.

Task: Continue coordination with federal, state, and local entities through the
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Topeka shiner advisory group to identify potential problems and management
options for the shiner.

Task: Provide biannual press releases to various agricultural (e.g., SD
Cattlemen’s Assoc., SD Farm Bureau) and conservation (e.g., conservation
districts) groups on current state and federal activities involving the Topeka
shiner. Appendix D is the first press release concerning the state management
plan.

Task: Utilize media sources to inform the public about Topeka shiner recovery
efforts in South Dakota. Several articles have already appeared in newspapers
throughout eastern South Dakota and a feature on South Dakota Public Radio.

Task: Establish at least one demonstration site in each basin that provides a good
example of land management BMPs and associated stream health. Demonstration
sites can be established cooperatively with other watershed and conservation

commission projects.

Task: Develop and maintain a state Topeka shiner website that presents
information and documents concerning the Topeka shiner in South Dakota.
Website is currently maintained at:

http://www.state.sd.us/gfp/Division Wildlife/Diversity/index.htm
http://www.sddot.com/pe/projdev/environment_topshiner.asp

Task: Publish an annual article in the South Dakota Conservation Digest
regarding the Topeka shiner and / or watershed related topics. Appendix E is a
copy of the 2002 Conservation Digest article.

Task: Prepare and deliver a presentation on the Topeka shiner and state
management plan at professional society meetings and workshops. Four
presentations are currently scheduled for Winter / Spring 2003.

Task: Develop a handout and poster on the Topeka shiner for public display at
area nature centers (e.g., Sioux Falls Qutdoor Campus) and quantities for general
distribution.

Evaluaation

Activities in South Dakota that contribute to national recovery efforts of the Topeka
shiner will be summarized in an annual progress report. Annual progress reports will
include a list of projects completed, status of current projects, other relevant activities,
and a summary of monitoring and assessment data. These reports will be submitted to
the local and regional USFWS office. Further evaluation may include an annual meeting
between those entities involved in developing this state management plan.
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Table 1. Identified Topeka shiner sites within the James, Vermillion, and Big Sioux
River watershed basins. This table only provides county locations of Topeka shiner sites
and should not be used for regulatory interpretation.

Historic Locations (pre-1997)

Stream Basin County Year(s) observed

Shue Creek James Beadle 1989

Elm River James Brown 1975

Enemy Creek* James Davison 1896

Firesteel Creek* James Davison 1896, 1975

Prairie Creek James Yankton 1896

Rock Creek* James Miner 1896

Redstone Creek James Sanborn 1989

Vermillion River* Vermillion Clay, Turner 1934, 1991, 1992

West Fork Vermillion River* Vermillion McCook, Turner 1991, 1992

East Fork Vermillion River Vermillion McCook, Turner 1991, 1992

Swan Lake Vermillion Tumer 1943

Turkey Ridge Creek* Vermillion Turner 1991, 1992

Big Sioux River Big Sioux Brookings, Lincoln, 1892, 1958, 1970
Union, Moody

Lake Tetonkaha Inlet Big Sioux Brookings 1949

Willow Creek ‘ Big Sioux Minnehaha 1939

Flandreau Creek?* Big Sioux Moody 1970

Current Locations (1997 — 2002)

Stream Basin County Year(s) Observed
West Branch Firesteel Creek James Aurora 1998
Pearl Creek James Beadle 1997 - 1999
Middle Pearl Creek James Beadle 1997, 1999
Shue Creek James Beadle 1599
Unnamed Trib. to 12-Mile Creek  James Davison 2002
12-Mile Creek James Davison, Hanson 1998, 1999, 2002
Enemy Creek* James Davison 1998, 1999
Firesteel Creek* James Davison 1997, 1999
Dry Creek James Hutchinson 2000
North Branch Dry Creek James Hutchinson 2000
South Branch Lonetree Creek James Hutchinson 2000
Wolf Creek James Hutchinson 1997
Rock Creek* James Miner 2000
Vermillion River* Vermillion Clay, Turner 1999
Blind Creek Vermillion Lincoln 1999
Long Creek Vermillion Lincoln 1999
Saddle Creek Vermillion Lincoln 1999
West Fork Vermillion River* Vermillion McCook, Turner 1998, 1999
Camp Creek Vermillion Turner 2000
Outlet of Silver Lake Vermillion Turner 2000
Turkey Ridge Creek* Vermillion Turner 1999, 2001, 2002
Medary Creek Big Sioux Brookings 1997 — 2000
North Deer Creek Big Sioux Brookings 2000
Tributary to Deer Creek Big Sioux Brookings 2000
South Fork North Deer Creek Big Sioux Brookings 1998
6-Mile Creek Big Sioux Brockings 1997, 1999, 2000
Peg Munky Run Big Sioux Deuel 2002
Hidewood Creek Big Sioux Deuel 1999
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Table 1 continued.

Current Locations (1997 — 2002)

Stream Basin County Year(s) Observed
Stray Horse Creek Big Sioux Hamlin 2002
4-Mile Creek Big Sioux Minnehaha 1999, 2002
Beaver Creek Big Sioux Minnehaha 1999
Slip-up Creek Big Sioux Minnehaha 1999

Split Rock Creek Big Sioux Minnehaha 1998, 1999
Springwater Creek Big Sioux Minnehaha 1999

West Pipestone Creek Big Sioux Minnehaha 1999, 2001
Pipestone Creek Big Sioux Moody 1998 - 2002
Spring Creek Big Sioux Moody 2000
Brookfield Creek Big Sioux Moody 1999

Sources: Evermann and Cox 1896, Bailey and Allum 1962, Wall et al. 2001, South Dakota Natural
Heritage Program 2002

* Indicates those historic stream locations where Topeka shiners have been documented recently (Topeka

shiners recently documented in Flandreau Creek in Minnesota, Hatch 2001). Note that all historic locations
were not sampled recently and some current Topeka shiner streams were not historically sampled.
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Figure 1. Map of documented Topeka shiner locations within eastern South Dakota.
Locations based on those occurrences reported in the South Dakota Natural Heritage
Database. Figure should not be used for regulatory interpretation.
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Appendix A. Best management practice guidelines used by the Department of

Transportation for highway construction activities that involve Topeka shiner streams.

STATE OF SOUTH DAKOTA
DEPARTMENT OF TRANSPORTATION

SPECIAL PROVISION .
FOR
CONSTRUCTION PRACTICES IN STREAMS
INHABITED BY THE TOPEKA SHINER

APRIL 2, 2003

43

L DESCRIPTION

This project crosses a stream inhabited by the Topeka Shiner, a federally endangered species. In order to
maintain the habitat necessary to support the Topeka Shiner, several conditions shall be met by the

Contractor during construction. The conditions are outlined in the following paragraphs.
IL. MATERIALS (None Required)
o, CONSTRUCTION REQUIREMENTS

A. GENERAL CONSTRUCTION

Construction activities within the stream are prohibited from May 15 to July 31, unless the
stream is completely separated from construction areas by a Temporary Water Barrier or
cofferdam. If work is to be done behind a Temporary Water Barrier or cofferdam between
May 15 and July 31, the barrier must be in-place and initially de-watered prior to May 15.
Temporary Water Barriers and cofferdams shall also be in-place and initially de-watered prior
to ice up if winter work is planned. Construction activities at all times along the stream
banks, and in areas that drain into the stream will not be permitted unless comprehensive and
effective erosion and sediment controls, that will prevent sediments from entering into the
streamn, are in-place and functioning properly. Erosion and sediment controls shall be lefi in
place and maintained in good working condition until these arcas are stabilized and re-

vegetated.

The Contractor shall minimize disturbance of the work area by limiting the working pad
surface area, and limiting removal of riparian vegetation to the greatest extent possible.
Exposed surfaces shall not be left exposed for greater than one day if work is not occurring
daily at that location. Exposed work areas shall be protected at the end of each workday with
erosion control mats, plastic sheeting or other approved methods. All areas disturbed by
construction activities shall be stabilized and restored with native vegetation when work in
those areas is complete. Disturbed construction areas left for more than a day without
continuous work that are not permanenily seeded and mulched shall be covered with

temporary mulch.

The Contractor shall perform monitoring of erosion and sediment controls on a continuous
basis, with thorough inspections during rainfall events, and immediately make needed repairs

or adjustments.
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Alil temporary storage facilities for petroleum products, other fuels, and chemicals must be
located and protected to prevent accidental spills from entering streams within the project
area. Cement sweepings, washings, treatment chemicals, or grouting and bonding materials
are prohibited from entering into the stream directly or from any locations where they can be
washed into the stream by storm water runoff, as these materials are toxic to aquatic life.

No mechanized equipment will be allowed in the stream. If equipment cannot access the
work area from shore, work platforms supported by piling driven into the channel bottom
shall be constructed. Work berms shall not be constructed in the stream and erosion control
measures shall be added to work berms adjacent to the stream.

Unrestricted fish passage must be provided at all times. Construction of temporary dams or
diversions using earthen material is not allowed within the streamn. Excavated material from
the streambed shall not be released back into the stream. Every effort must be made to limit
the extent of streambed disturbance and to isolate and capture sediment released during all
phases of construction. In-stream dredging and disturbance of the streambed, not provided for
in the plans, will not be allowed. This includes no removal of stream bottom substrate for
construction materials. If modifications to the streambed cannot be avoided, the physical
habitat features (pool-riffle-run sequences) must be restored to pre-construction conditions.
Photo documentation of the stream before, during, and after construction must be provided.
Water from wet materials excavated and removed from within a Temporary Water Barrier or
cofferdam shall have sediment removed prior to the effluent reentering the stream. Sediment
removal methods may include a detention pond, complete filtration at an upland site or
trickling through vegetation.

The Contractor shall submit a detailed Construction Plan, a minimum of 14 days prior to
starting work, to the Engineer for approval. The plan shall include an Erosion and Sediment
Control Plan with a complete description of products, materials and methods of installation
and removal. The plan shall also include products, materials and methods of construction for
Temporary Water Barriers and cofferdams including de-watering, handling, storage, and
disposal of excavated material and pumped effluent. The Construction Plan shall include all
necessary information to provide assurance that the special environmental conditions are
adequately addressed. The plan will be forwarded to the Environmental and Bridge Offices
for review and approval with a copy forwarded to the US Fish & Wildlife Service. Work
shall not proceed without approval of the construction plan by the Environmental and Bridge
Offices.

Oversight for final water enclosures, de-watering, fish seining and any fish transfer or
movement shall be conducted by a Biologist under contract to SDDOT.

A pre-construction meeting shall be held with the Contractor, all Sub-Contractors, Project
Engineer and personnel from the Environmental Office to ensure all permit conditions and
plans are clearly understood.

The Contractor shall be familiar with provisions of the 404 Permit. The Contractor shali
notify the Engineer if in-stream construction methods or material will be used that are not
covered in the 404 Permit, so an amendment to the 404 Permit can be processed if necessary.
The contractor shall provide an estimated date at the pre-construction meeting when the
Biologist will be needed on site to monitor final water enclosures, de-watering, fish seining or
any fish transfer. The contractor shall notify the Biologist two days before he is needed on
site. The telephone number and name of the Biologist will be supplied to the Contractor at
the pre-construction meeting.

The project will be inspected and evaluated daily by the Engineer to ensure that all

construction requirements and environmental conditions are being met and that the stream and
habitat are being protected. The Engineer has the authority to recommend that different or
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additional controls be implemented to more effectively protect the stream. Construction
methods that result in fish mortality shall cease and may resume only after the Engineer, in
consultation with the Biologist, approves an acceptable plan. The Engineer shall be notified
immediately if field conditions change, or if the project must be modified, so that
coordination of permits and approvals can be expedited.

TEMPORARY WATER BARRIERS

Temporary water barriers can consist of sheet piling, water filled bladders, portable cofferdams,
sand bag dikes, or similar acceptable methods that completely and effectively isolate the stream
from the work area. Temporary Water Barriers shall be clean and free of contaminants and
sediments that can effect water quality. They shall also be installed by methods that minimize the
introduction of sediments and contaminants into the water. Barriers that are constructed in the
water shall be enclosed at the upstream side first and every effort shall be made to move any
trapped fish out the downstream side before the downstream side is enclosed. If Temporary Water
Barriers are overtopped after initial de-watering, every effort shall be made to move or remove
trapped fish from within the enclosure before completely de-watering again. Movement of fish
must be supervised by the biologist.

Any excavation or removal of muck and debris from behind a Temporary Water Barrier enclosure
shall be done by such methods that sediment and debris do not enter into the stream. The use of
temporary platforms may be required to catch any materials that may fall into the stream during
removal.

COFFERDAMS

Where cofferdams are required for deep foundations, the same provisions given for Temporary
Water Barriers shall apply for cofferdams with the following exceptions:

The contractor shall provide a walkway along the inside perimeter of cofferdams, within one foot
of the water surface, to provide access for seining operations. The last sheet piling to be installed
shall be at the downstream end. A net or seine shall be used, vertically, inside the sheet pile
cofferdam beginning at the upstream end to gradually force fish cut the open downstream end. The
cofferdam may then be completely enclosed by driving the last sheet pile.

Design of cofferdams shall be as specified in Section 423 of the Standard Specifications.

DE-WATERING

De-watering and construction activities within water enclosures shall not be done until the
Biologist has confirmed that all the fish have been moved from within the enclosure. The intent is
to ensure that no fish remain trapped within the enclosure after it is closed and de-watered.

Initial de-watering or de-watering after overtopping has occurred shall be done by an approved
pumping method and shall not occur unless the Biologist is present or has cleared the enclosure
for de-watering. Initial de-watering or de-watering after overtopping has occurred shall be done
with pumping methods that will not transport fish through pumps or trap fish against intakes.

Effluent from the de-watering operation shall be pumped to an upland site and the sediment
removed prior to the effluent reentering the Stream. Sediment removal methods may include a
detention pond, complete filtration at an upland site or trickling through vegetation.
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E. TEMPORARY WORKS (FALSEWORK AND WORK PLATFORMS) )

Falsework or work platforms shall conform to section 423 of the Standard Specifications and any
applicable requirements of this provision.

Temporary piling shall be cutoff at or driven flush with the streambed, or extracted when no
longer needed.

The Contractor shall consider how falsework or work platforms will be installed and removed
when preparing the Construction Plan and include any special construction methods or sequencing
that may be required to protect the Topeka Shiner.

Design of temporary works shall be as specified in Section 423 of the Standard Specifications.
F. REMOVAL OF STRUCTURES & OBSTRUCTIONS

Removal of structures and obstructions shall conform to section 110 of the Standard Specifications
and any applicable requirements of this provision.

Construction, demolition and/or removal operations conducted over or in the vicinity of the
stream, shall be controlled to prevent materials from falling in the waterway. Any materials that
do fall into the waterway or into areas below the ordinary high water elevation (2-year flow) must
be removed promptly by hand or with equipment located above the stream bank. A platform
suspended below the bridge shall be constructed to prevent material from entering the Stream
during demolition of the superstructure. A platform or similar device shall be constructed around
the piers located in the Stream to prevent material from entering the water during demolition of
those piers. A Temporary Water Barrier shall be constructed around areas of removal that are
below the waterline.

G. BOX CULVERTS
Construction of box culverts shall comply with all applicable requirements of this provision.

Temporary diversion channels for box culverts shall be constructed according to standard plate
number 734.10. Temporary diversion channels shall be complete and in place prior to May 15 for
work between May 15 and July 31 and shall also be in-place prior to ice up if winter work is
planned. The contractor shall construct the temporary diversion channel to allow unrestricted fish
passage even if the channel is dry at the start of construction.

The contractor shall include details of products, materials and methods of construction for
temporary diversion channels with his Construction Plan.

H. BOX CULVERT EXTENSIONS

Construction of box culvert extensions shall comply with all applicable requirements of this
provision.

The contractor shall divert the stream and use phased construction to maintain unrestricted fish
passage during construction activities. The contractor shall use phased construction and construct
the stream flow diversion even if the channel is dry at the start of construction.

The temporary stream diversion for box culvert extensions shall be constructed according to the

plan details. Temporary stream diversions shall be complete and in place prior to May 15 for work
between May 15 and July 31 and shall also be in-place prior to ice up if winter work is planned.
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The contractors detailed Construction Plan shall include stream diversion layout for each phase,
box extension construction joints, bar splicing details, diversion sequence, and any other special
construction methods or sequencing that may be required to protect the Topeka Shiner.

IV. METHOD OF MEASUREMENT

A. Temporary Water Barriers: Temporary water barriers will be measured to the nearest foot.

B. Cofferdams: Measurement for cofferdams will be as per Section 423.4 of the Standard
Specifications.

C. Dewatering: Measurement for dewatering will not be made.

D. Temporary Works: Measurement for temporary works will be as per Section 423 .4 of the
Standard Specifications.

E Removal of Structures and Obstructions: Measurement for removal of structures and
obstructions shall be as per Section 110.4 of the Standard Specifications.

F. Temporary Diversion Channel for Box Culverts: Measurement for temporary diversion
channel for box culverts shall be in accordance with Standard Plate number 734.10.

G. Temporary Stream Diversion for Box Culvert Extensions: Measurement for temporary
stream diversions for box culvert extensions will be on a per each basis.

H. Erosion Control for Box Culvert Extension: Measurement for erosion and sediment
control for box culvert extensions will not be made,

V. BASIS OF PAYMENT

A. Temporary Water Barriers: Temporary water barriers will be paid for at the contract unit
price per foot. Payment for this bid item shall be made only once at each plan shown
location, regardless of the number of times the barrier is changed or moved. Payment will be
full compensation for labor, equipment, materials, and all incidentals necessary for

constructing the temporary water barrier.

B. Cofferdams: Payment for cofferdams shall be as specified in Section 423.5 of the Standard
Specifications.

C. Dewatering: Payment for Dewatering will not be made. All costs associated with
dewatering shall be incidental to the other bid items.

D. Temporary Works: Payment for temporary works shall be as specified in Section 423.5 of
the Standard Specifications.

E. Removal of Structures and Obstructions: Payment for removal of structures and
obstructions shall be as specified in Section 110.5 of the Standard Specifications.

F. Temporary Diversion Channel for Box Culverts: Payment for temporary diversion
channels for box culverts shall be in accordance with Standard Plate number 734,10,

G. Temporary Stream Diversion for Box Culvert Extensions; Temporary stream diversion
for box culvert extensions will be paid for at the contract unit price per each. Payment for this
bid item will be made only once, regardless of the number of times the diversion is changed
or moved at this site. Payment will be full compensation for labor, equipment, materials, and
all incidentals necessary for constructing the temporary diversion channel.
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H. Erosion Control for Box Culvert Extension: Erosion control for box culvert extension will
be paid for at the contract lump sum price. The contract lump sum price shall be full
compensation for all labor, equipment, materials, and incidentals necessary to install and

maintain erosion and sediment control measures for box culvert extensions.
L
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Appendix B. Conservation programs for landowners. Program descriptions were adopted
from agency websites, website links are provided below.

Conservation Reserve Program (CRP) - FSA /NRCS

The Conservation Reserve Program (CRP) provides technical and financial assistance to
eligible farmers and ranchers to address soil, water, and related natural resource concerns
on their lands in an environmentally beneficial and cost-effective manner. The voluntary
program provides assistance to farmers and ranchers in complying with Federal, State,
and tribal environmental laws, and encourages environmental enhancement.

The Conservation Reserve Program reduces soil erosion, protects the Nation's ability to
produce food and fiber, reduces sedimentation in streams and lakes, improves water
quality, establishes wildlife habitat, and enhances forest and wetland resources, It
encourages farmers to convert highly erodible cropland or other environmentally
sensitive acreage to vegetative cover, such as tame or native grasses, wildlife plantings,
trees, filterstrips, or riparian buffers. Farmers receive an annual rental payment for the
term of the multi-year contract. Cost sharing is provided to establish the vegetative cover
practices.

Wetland Reserve Program (WRP) - NRCS

The Wetlands Reserve Program is a voluntary easement program offering landowners the
opportunity to protect, restore, and enhance wetlands on their property. The USDA
Natural Resources Conservation Service (NRCS) provides technical and financial support
to help landowners with their wetland restoration efforts. The NRCS goal is to achieve
the greatest wetland functions and values, along with optimum wildlife habitat, on every
acre enrolled in the program. This program offers landowners an opportunity to establish
long-term conservation and wildlife practices and protection.

Environmental Quality Incentives Program (EQIP) - NRCS

The Environmental Quality Incentives Program (EQIP) was reauthorized in the Farm
Security and Rural Investment Act of 2002 (Farm Bill) to provide a voluntary
conservation program for farmers and ranchers that promotes agricultural production and
environmental quality as compatible national goals. EQIP offers financial and technical
help to assist eligible participants install or implement structural and management
practices on eligible agricultural land.

EQIP offers contracts with a minimum term that ends one year after the implementation
of the last scheduled practices and a maximum term of ten years. These contracts provide
incentive payments and cost-shares to implement conservation practices. Persons who
are engaged in livestock or agricultural production on eligible land may participate in the
EQIP program. EQIP may cost-share up to 75 percent of the costs of certain
conservation practices. Incentive payments may be provided for up to three years to
encourage producers to carry out management practices they may not otherwise use
without the incentive. However, limited resource producers and beginning farmers and
ranchers may be eligible for cost-shares up to 90 percent.
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Wildlife Habitat Incentive Program (WHIP} - NRCS

The Wildlife Habitat Incentives Program (WHIP) is a voluntary program for people who
want to develop and improve wildlife habitat primarily on private land. Through WHIP
USDA's Natural Resources Conservation Service provides both technical assistance and
up to 75 percent cost-share assistance to establish and improve fish and wildlife habitat.
WHIP agreements between NRCS and the participant generally last from 5 to 10 years
from the date the agreement is signed. WHIP has proven to be a highly effective and
widely accepted program across the country. By targeting wildlife habitat projects on all
lands and aquatic areas, WHIP provides assistance to conservation minded landowners
that are unable to meet the specific eligibility requirements of other USDA conservation
programs.

Smal] Watershed Program - NRCS ,
The Small Watershed Program, including River Basin operations, works through local
government sponsors and helps participants solve natural resource and related economic
problems on a watershed basis. Projects include watershed protection, flood prevention,
erosion and sediment control, water supply, water quality, fish and wildlife habitat
enhancement, wetlands creation and restoration, and public recreation in watersheds of
250,000 or fewer acres. Both technical and financial assistance are available.

Conservation Security Program (CSP) - NRCS

The Conservation Security Program (CSP) is a voluntary program that provides financial
and technical assistance for the conservation, protection, and improvement of soil, water,
air, energy, plant and animal life, and other conservation purposes on Tribal and private
lands. The program provides payment for producers who practice good stewardship on
their agricultural lands and incentives for those who want to do more. CSP assistance
was authorized in the Farm Security and Rural Investment Act of 2002 (Farm Bill) and
the program may be available in fiscal year 2003,

Grassland Reserve Program (GRP) - NRCS
The Grassland Reserve Program is a new voluntary program in which landowners receive

financial incentives to restore and protect grasslands. Eligible land includes restored,
improved, or natural grassland, rangeland, pastureland and prairie. Practice cost share
will be up to 75% on restored grasslands, 90% on virgin grasslands (prairies).

Emergency Watershed Program (EWP) - NRCS

The Emergency Watershed Protection (EWP) program helps protect lives and property
threatened by natural disasters such as floods or wildfires. EWP provides funding to
project sponsors for such work as clearing debris from clogged waterways, restoring
vegetation, and stabilizing riverbanks. The measures that are taken must be
environmentally and economically sound and generally benefit more than one property
owner. NRCS provides up to 75 percent of the funds needed to restore the natural
function of a watershed. The community or local sponsor of the work pays the remaining
25 percent, which can be provided by cash or in-kind services.
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Partners for Fish and Wildlife - USFWS

The Partners for Fish and Wildlife program is a cooperative effort between the Fish and
Wildlife Service, private landowner, and other interested entities to restore and improve
degraded or marginal habitat. The Partners program improves fish and wildlife habitat on
private land, contributes to the land's health and rural quality of life, restores habitat
through voluntary partnerships with private landowners, emphasizes landowner choice
and control, and offers advice and funding for habitat projects on private lands.

Grassland and Wetland Easements - USFWS

Perpetual easements purchased from willing landowners for grassland or wetland habitat.
Grassland easements allow the landowner to continue grazing the land and hay after a
certain data, but prohibit the conversion of grassland into row crop production. Wetland
easements restrict the dredging, burning, or filling of wetlands. Easements purchased on
previously drained or filled wetlands may be restored through UUSFWS funding and
technical assistance.

Safe Harbor Agreements - USFWS

Safe Harbor Agreements are voluntary arrangements between the USFWS and
cooperating non-Federal landowners. The agreements benefit endangered and threatened
species while giving the landowners assurances from additional restrictions. Following
development of an agreement, the USFWS will issue an “enhancement of survival”
permit, to authorize any necessary future incidental take to provide participating
landowners with assurances that no additional restrictions will be imposed as a result of

their conservation actions.

Habitat Conservation Plan (HCP) - USFWS

Habitat Conservation Plans (HCPs) are an agreement between the USFWS and non-
Federal entities designed to protect a species while allowing development. An HCP
allows the U.S. Fish and Wildlife Service to permit the take of endangered or threatened
species incidental to otherwise lawful activities, when the taking is mitigated by
conservation measures. This process should reduce conflicts between listed species and
private development and provide a framework that would encourage "creative
partnerships" between the private sector and local, state and federal agencies in the
interest of endangered and threatened species and habitat conservation.

Conservation Commission Grants - SD Dept. of Ag

Grants from the Coordinated Soil & Water Conservation Grant Fund are available for
projects that show a natural resource conservation benefit to the state. Any organized
conservation district within the state may make an application to the State Conservation
Commission. These grants are competitive in nature and there is limited funding for
these grants. The following examples are projects that have received funding in the past:
windbreak tree planting establishment and renovations including windbreaks for wildlife
h