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EXECUTIVE SUMMARY

Numbers of American white pelicans (Pelecanus erythrorhynchos), including adult nesting birds,
have increased dramatically in southern Idaho since 2002. These increases have been well
documented at Idaho’s two nesting colonies located on islands in Blackfoot Reservoir and Lake
Walcott (Minidoka National Wildlife Refuge). Numbers at Lake Walcott increased from
approximately 400 breeding birds in 2002 to more than 4,000 breeding birds in 2008. The
Blackfoot Reservoir colony has increased from approximately 1,400 breeding birds in 2002 to
2,400 breeding birds in 2008. Pelican distribution and abundance has increased at other water
bodies throughout southeastern Idaho.

Increases in pelican populations are generally considered as positive contributions to pelican
conservation goals in the Western population segment, but the increased number of pelicans has
also resulted in documented predation impacts on native cutthroat trout subspecies and other
important recreational fisheries. The primary concern is for native Yellowstone cutthroat trout
(Oncorhynchus clarkii bouvieri; henceforth YCT) and predation by pelicans in the Blackfoot
Reservoir-Blackfoot River complex. Idaho Department of Fish and Game (IDFG) believes there
is a need to develop an approach to manage impacts of pelicans on trout in lIdaho that balance
conservation and recreation interests for both birds and fish.

IDFG has conducted numerous management actions in recent years in an attempt to reduce
impacts of pelicans on trout in the Blackfoot Reservoir-Blackfoot River complex. Trout stocking
practices were modified to reduce opportunistic predation by pelicans. Significant hazing
actions, including noise making and bird wires, have been conducted in an attempt to reduce
pelican predation on migrating YCT. These efforts have been expensive and have had limited
success. Limited lethal control was authorized by the U.S. Fish and Wildlife Service in an
attempt to increase the effectiveness of hazing. Hazing, supplemented with limited lethal control,
did not result in measurably fewer foraging pelicans.

This document represents the IDFG-proposed five-year management plan (2009-2013) for
reducing pelican predation on fish in areas where current management conflicts exist. The plan
identifies both statewide and regional pelican population and management objectives. In
southeast Idaho (IDFG Southeast Region), where impacts of birds on fish are greatest, the
regional population objective is to maintain a five-year average of 700 breeding pelicans at
Blackfoot Reservoir. Management objectives in this region are to achieve the desired numbers of
breeding pelicans by 2013, to reduce pelican predation on migrating YCT, and to reduce pelican
predation on sport fish in key recreational fisheries.

The overall goal of this plan is to maintain viable breeding populations of pelicans while
reducing impacts to key recreational fisheries and special status fish. Emphasis is on reducing
predation pressure on spawning YCT in the Blackfoot River through a combination of
management actions that could include non-lethal and lethal hazing of foraging birds,
manipulation of nesting habitat, and/or directly limiting pelican production and recruitment.
Comprehensive monitoring of both bird and fish populations will facilitate an adaptive
management approach throughout the life of this plan.
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INTRODUCTION
Pelicans

American white pelicans (Pelecanus erythrorhynchos) breed at two nesting colonies in Idaho and
numbers have increased significantly at both since the turn of the Century. The pelican colony on
Blackfoot Reservoir has increased from approximately 200 breeding birds in 1993 to almost
2,400 in 2008. The colony at Minidoka National Wildlife Refuge (NWR) has encountered
similar growth and exceeded 4,300 breeding birds in 2008. When the young birds from these
colonies fledged, the 2008 Idaho pelican population attributed to these colonies potentially
reached an estimated annual peak of almost 9,000 birds (6,698 adults).

Increases in pelican distribution and abundance have also been documented throughout southern
Idaho, generally coinciding with documented population increases at the nesting colonies. This
growing pelican population has resulted in increased impacts to fish populations. In some areas,
pelicans predominately forage on abundant populations of nongame fish resulting in non-
consequential or acceptable impacts. However, in some areas pelican predation is measurably
impacting native trout populations and recreational fisheries resulting in resource conflicts.

Pelican Adaptability to an Artificial Environment in Southern Idaho

Pelicans likely inhabited parts of Idaho before European settlement. However, the environments
in southern Idaho where pelicans are currently nesting are entirely artificial ones created by
reservoir construction. Large water projects such as Blackfoot Reservoir and Lake Walcott
(Minidoka NWR), constructed in the early 1900s, have provided substantial open water habitats
with abundant forage. The islands produced by reservoir development are largely free of
terrestrial predators making them safe havens for pelicans and other ground-nesting birds.

These large, open water environments have resulted in burgeoning populations of nongame
fishes such as carp (Cyprinus carpio) and Utah chub (Gila atraria). While these species largely
comprise the bulk of the diet of feeding pelicans, hatchery rainbow trout that are stocked in
Blackfoot Reservoir and other locations to provide recreational fisheries can be significantly
impacted. Low flows in the Blackfoot River increase vulnerability of Yellowstone cutthroat trout
(Oncorhynchus clarkii bouvieri; YCT) to predation by pelicans. Pelicans have proven highly
adaptable to these artificial environments with both nesting colonies increasing in size due to the
availability of safe nesting habitat and abundant prey.

Cutthroat Trout

Opportunistic and directed foraging on YCT spawners by pelicans is impacting fish stocks that
migrate out of Blackfoot Reservoir into the Blackfoot River to spawn. Opportunistic foraging
behavior by pelicans is becoming more common on other native cutthroat trout populations, such
as Bonneville cutthroat trout (O. clarkii utah; BCT), elsewhere in southeastern Idaho. Foraging
by pelicans at St. Charles Creek (tributary to Bear Lake; BCT) and McCoy Creek (tributary to
Palisades Reservoir; YCT) has been noted where native cutthroat trout concentrate while



migrating upstream to spawn. While IDFG lacks empirical evidence of bird impacts on fish in
these river systems as they do for the Blackfoot River, observations by professional staff suggest
they could be significant. As a result, IDFG fishery managers will continue to assess both pelican
presence and numbers at these key spawning tributaries during the life of this plan and beyond.

Previous Efforts to Reduce Impacts of Birds on Fish at Blackfoot Reservoir

Past actions to reduce impacts of foraging pelicans on native YCT in Blackfoot Reservoir
include hazing with zon guns, cracker shells, airboat, and putting flagged lines across the river to
exclude pelican foraging activity. These activities require significant resources including staff
time. Most of these hazing actions met with limited success, perhaps in part because of
constraints on the time and duration for which they were conducted. Monofilament lines were
effective in reducing pelican impact on spawning YCT in the Blackfoot River (D. Teuscher,
pers. comm.), but water levels strongly influenced that effectiveness (Wackenhut and Farnsworth
2006).

In 2005, IDFG obtained a scientific collecting permit from the U.S. Fish and Wildlife Service
(USFWS) authorizing take of up to 50 pelicans. IDFG requested this permit in order to evaluate
the effectiveness of using lethal control, in addition to hazing, to reduce the impacts of pelicans
on YCT as they move from the Blackfoot Reservoir upstream to spawn in the Blackfoot River.

Lethal control in conjunction with hazing resulted in taking 13 pelicans over a two-day period in
May 2006 at the mouth of the Blackfoot River. As recommended by USDA/APHIS Wildlife
Service personnel, pelican carcasses were left on site to further deter pelicans from using the
area. There is little indication that this was effective and in fact the pelican carcasses may have
attracted other birds to the area. Counts indicate that pelican numbers decreased slightly at the
mouth of the river following these control actions but the number of birds present was still high.

In 2008, a volunteer crew hazed pelicans on the Blackfoot River from the fish trap to the mouth
of the Reservoir from mid-May through mid-June. Hazing using pyrotechnics was conducted at
least twice daily. Lethal control was also implemented and resulted in the take of 10 pelicans.
Although pelicans left the immediate area during hazing events, hazing activity did not appear to
reduce pelican use in the long term. However, even short-term reduction in pelican foraging may
have benefits for migrating trout. Control efforts employed elsewhere to reduce impacts from
pelicans and double-crested cormorants are reviewed in Appendix I.

Plan Goals and Objectives

The overall goal of this plan is to maintain viable breeding populations of pelicans while
reducing impacts to key recreational fisheries and special status fish. Emphasis is on reducing
predation pressure on spawning YCT in the Blackfoot River through a combination of
management actions that could include non-lethal and lethal hazing of foraging birds,
manipulation of nesting habitat, and/or directly limiting pelican production and recruitment.
Comprehensive monitoring of both bird and fish populations will facilitate an adaptive
management approach throughout the life of this plan.



AMERICAN WHITE PELICAN
Ecology

The American white pelican is the second largest bird in North America, next to the California
condor (Gymnogyps californianus). There are currently 134,000 breeding pelicans in North
America (King and Anderson 2005) and an unknown number of non-breeding pelicans. Pelicans
are divided into two separate populations (eastern and western) based on their breeding and
wintering distributions, and as a reflection of the contrasting ecological conditions they inhabit.
Pelicans from the western population (including Idaho’s birds) breed west of the Rocky
Mountains in 13-15 nesting colonies totaling an estimated 46,000 breeding birds (Fig. 1).

Distribution and Migration—Breeding range for the pelican is from Canada through Minnesota,
the Dakotas, Montana, Wyoming, Colorado, Utah, Nevada, California, Oregon, and Idaho.
Winter range includes the Pacific coast from central California south to Mexico and the Yucatan
Peninsula. Pelicans migrate annually, traveling to northern breeding grounds during the spring,
and returning to winter range during the fall. Winter range includes southern and western coastal
marine habitats, including shallow coastal bays, inlets, and estuaries (Chapman 1988). Birds
usually winter where minimum January temperature stays above 40" Fahrenheit (Root 1988).

Breeding—Pelicans breed colonially on isolated islands in lakes of the inland northern U.S. and
Canada, and require minimal disturbance at the nesting colony for successful nesting and rearing
of young. When disturbance is significant, pelicans may abandon their nests or young (Knopf
and Evans 2004). Breeding begins at age 3 (Sloan 1982), and individuals likely breed each year
thereafter (Knopf and Evans 2004). Although pelicans lay two eggs per clutch, it is rare for more
than one chick to fledge. Young are capable of flight at 9-10 weeks and typically begin leaving
the colony in late August to early September (O’Malley and Evans 1982).

Reproductive Success and Survival—Nest success averaged 0.86 chicks / nest (n = 1,343) at
Gunnison Island, Great Salt Lake (Knopf and Evans 2004). At Chase Lake NWR, North Dakota,
reproductive success ranged from 0.34 (n = 5,268) to 0.68 (n = 6,142) chicks / nest (Sidle et al.
1984). Considered collectively, these studies suggest pelican production approximates 0.63
chicks / nest on average. After fledging, mortality has been estimated at 41% through the first
year, 16% in the second year, and a mean of 21.3% for the third through thirteenth year (Strait
and Sloan 1974). The average lifespan of a pelican is 12-14 years, although the maximum
reported lifespan is 26.4 years (Clapp et al. 1982).

Feeding Habits—Pelicans require shallow water (typically 1-2 ft; Ivey and Herziger 2006), or
fish that can be reached within 4.1 ft of the surface of deep water. In most circumstances, this
leads to a diet predominantly comprised of nongame fish such as chubs, suckers (Castostomus
sp.), and carp (Knopf and Evans 2004, Teuscher 2004). However, pelicans are opportunistic
foragers, selecting sites and prey that are most readily available (Hall 1925; Knopf and Kennedy
1980, 1981; Lingle and Sloan 1980; Flannery 1988; Findholt and Anderson 1995). They are
cooperative feeders that will push schools of fish to shore (or toward a culvert/weir) by forming a
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Current Pelican Colonies in Western Population
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Figure 1. Current locations and relative sizes of western pelican colonies. Compilation of recent
data from: Hendricks and Johnson 2002; Ivey and Herziger 2006; McEneaney 2006; J.
Beckstrand, pers. comm.; J. Luft, pers. comm.; E. Roberts, pers. comm.; D. Roby, pers. comm.;
and D. Withers, pers. comm. The range in number of colonies is a result of two colonies
(Malheur NWR and Lower Klamath) being inactive or unproductive in recent years.




herding wing. Foraging groups are generally less than 10 birds in size, but can be as large as 300
birds. Pelicans are capable of successfully foraging at night. Nestlings close to fledging are fed
approximately 2.4 Ibs of fish once a day (Knopf and Evans 2004). Breeding adult foraging
requirements have been estimated at 4.0 Ibs per day (20-40% of body mass). Total food to rear
one young to fledging was estimated to be 150 Ibs (Hall 1925). During the breeding season,
foraging sites generally need to be within 50 miles of the nest colony, but it is not uncommon for
pelicans to regularly travel up to 80 miles to find food (Findholt and Anderson 1995, D. Withers,
pers. comm.). Idaho likely provides a substantial amount of foraging habitat for nesting birds
from Utah’s colony at the Great Salt Lake (~25% of the western population), and migrating birds
from Utah, Montana, and Wyoming (~38% of the western population).

Population Trends

Rangewide—The continental population of pelicans experienced long-term historical declines
until the 1960s (Knopf and Evans 2004). The population has subsequently experienced a steady
increase since the 1980s, likely due to the decrease in the use of organochlorine pesticides,
increased federal and state protection, and the adaptability of pelicans (Keith 2005).

Western Population—In the early 1900s, there were approximately 24 breeding pelican colonies
in the western population segment, and 60,000 breeding birds (compilation of data from:
Schaller 1964; Shuford 2005; Keith 2005; D. Withers, pers. comm.; Luft, pers. comm.).
According to the USFWS (USFWS 1984), this included four colonies in Idaho but two were
unproductive. By the late 1970s, the western population declined to eight productive colonies
and 16,000 breeding birds, none of which were in Idaho.

Following the decline in pelican abundance in the western population, the USFWS drafted the
“Guidelines for the Management of the American White Pelican, Western Population” in 1984,
in hopes of establishing/reestablishing colonies in the West to avoid potential ESA listing of the
western pelican population. Breeding Bird Survey data for pelicans show a positive short-term
trend of 2.8%/yr (P = 0.05) for the western population during 1980-2007 (Sauer et al. 2008).
Three new colonies were established in the early 1990s and include Arod Lake (MT), Canyon
Ferry Reservoir (MT), and Badger Island on the Columbia River (WA). Current information
indicates the western population has increased to 13-15 productive colonies and approximately
46,000 breeding birds (compilation of recent data from Hendricks and Johnson 2002; Ivey and
Herziger 2006; McEneaney 2006; J. Beckstrand, pers. comm.; J. Luft, pers. comm.; E. Roberts,
pers. comm.; D. Roby, pers. comm.; and D. Withers, pers. comm.). Idaho currently supports
approximately 16% of the western pelican breeding population and is the third largest relative
contributor to this nesting population (Fig. 2).

Idaho Population—The two documented nesting colonies in Idaho are located at Blackfoot
Reservoir and Minidoka NWR. The Blackfoot Reservoir colony (Gull Island) originated shortly
after the construction of Blackfoot Reservoir in 1910. In 1962, approximately 200 nests were
destroyed by local anglers (Burleigh 1972). Surveys conducted in the mid-1980s documented
adult birds but no evidence of nesting (Trost 1985). In 1991 and 1992, IDFG contracted with
USDA Wildlife Services to remove native predators (badgers) from Gull Island. The following
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Figure 2. Relative contribution by state and province of breeding adult American white pelicans
in the western population (these data represent the best available population estimates as of
2007).

year (1993) was the next record of pelican production at Blackfoot Reservoir when 80-100
nearly-fledged young were observed (Trost and Gerstell 1994). IDFG began surveying the
colony in 2002 and counted 1,352 breeding birds. Since 2002, the colony increased to 3,418
breeding birds in 2007 but declined to 2,390 breeding birds in 2008 (Fig. 3).

The Minidoka NWR colony in Lake Walcott was active in the early 1910s, but became inactive
in the late 1950s, likely as a result of disturbance from recreational boating near the nesting
islands (USFWS 1984). Pelicans were successful at reestablishing this colony in the 1980s. Since
this time, overall abundance has increased to the most recent estimate of 4,308 breeding birds

(Fig. 4).
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Conservation status—Standard natural heritage methodology developed by NatureServe

(a nonprofit organization) is used to verify species populations and to assess their current
conservation condition across their range and within individual states and provinces
(http://www.natureserve.org/aboutUs/network.jsp). In 1993, NatureServe ranked pelicans
rangewide as G3, or “vulnerable.” The primary reason cited for the ranking was that only about
70 breeding colonies existed and many appeared to be threatened by habitat loss and water level
problems (NatureServe 2008). Current threats to the western population include relatively few
colonies, large fluctuations in colony size and productivity, disease pandemics, and possibly
West Nile virus.

The same methodology was used by IDFG (a member program of NatureServe) in 2004 to
calculate a state conservation rank of S1B, or “critically imperiled.” This rank is used to describe
extreme rarity, often due to five or fewer occurrences (one nesting colony = one occurrence),
making pelicans especially vulnerable to extirpation from the state or province. Following four
years of population growth, the calculation was repeated by IDFG and yielded the same ranking
in 2008. Relative rarity based on natural heritage methodology has not changed in light of the
recent population growth of pelicans in Idaho. Ultimately, the number of nesting colonies (five
or fewer) and population size (2,500-10,000 individuals) have a major influence on the state
conservation status based on natural heritage methodology.

Other efforts to assess the conservation status of the pelican include Audubon’s watchlist (status
is “green” for the pelican indicating no current conservation concerns) and the International
Union for Conservation of Nature’s (IUCN) Red List (the pelican is categorized as being of
“least concern” — the lowest rank for species with adequate data to make an assessment).

State classification—State fish and wildlife agencies have different classification systems, but
pelicans are generally classified as a species of concern in all eight western states in which they
breed. In Idaho, pelicans are classified as “priority species” under the Idaho Administrative
Procedures Act (IDAPA) and as “protected nongame” by IDFG. The Idaho Comprehensive
Wildlife Conservation Strategy (CWCS) identifies the pelican as one of 229 “species of greatest
conservation need” due to (1) low breeding and disjunct populations in lIdaho, and (2) a
vulnerable rangewide conservation status (IDFG 2005). The Idaho CWCS recommended the
following actions to benefit pelicans in lIdaho:

- protect wetlands and water levels

- monitor breeding colonies

- protect colonies from disturbances and educate the public about this concern
- educate the public about foraging habits and food preference

IDFG will consider these recommendations when visiting breeding colonies for management
needs.


http://www.natureserve.org/aboutUs/network.jsp

CUTTHROAT TROUT
Ecology

YCT and BCT are both species of concern in the state of Idaho and are listed as species of
greatest conservation need in the Idaho CWCS. According to IDAPA, cutthroat trout are
classified as “game fish.”

Cutthroat trout are spring spawners. The timing of spawning activities is dependent on latitude,
altitude, water temperature, and spring water flows (Varley and Gresswell 1988). In the Upper
Snake River Basin, YCT are known to spawn from approximately April through June (Thurow et
al. 1988). Bear Lake BCT also complete spawning activities during this period (Neilson and
Lentsch 1988). Cutthroat fry emergence begins as early as July and continues into early fall
(Thurow et al. 1988). The timing of juvenile emigration varies among populations, but may
occur shortly after emergence or up to several years following (Neilson and Lentsch 1988,
Thurow et al. 1988).

YCT and BCT exhibit multiple migratory spawning patterns across their native range including
fluvial, adfluvial, lacustrine, and allacustrine patterns (Thurow et al. 1988, Varley and Gresswell
1988). Multiple migratory spawning patterns may also exist within drainages. YCT within the
Blackfoot River drainage maintain a combination of both fluvial and lacustrine migratory
patterns (Thurow et al. 1988). Migratory adults typically remain in spawning tributaries for only
a short period (Thurow et al. 1988).

Maturation of adult cutthroat is inconsistent between subspecies and populations. Maturity of
YCT occurs from three to seven years of age (Thurow et al. 1988). Maturation of Bear Lake
BCT is notably delayed from other BCT, occurring at five to 10 years of age (Nielson and
Lentsch 1988). A small proportion of mature YCT and Bear Lake BCT repeat spawn (Neilson
and Lentsch 1988, Thurow et al. 1988).

Genetics

YCT and BCT are native to southeastern Idaho (Behnke 1992). YCT inhabit the Upper Snake
River Basin and are currently distributed in up to 45 populations within 11 geographic
management units (GMUSs) (Cegelski et al. 2006, IDFG 2007). Cegelski et al. (2006) evaluated
YCT genetics in the Upper Snake River Basin. Their analysis suggests that genetic diversity is
strongly partitioned among drainages.

Drainage-specific GMUs for YCT defined in the Upper Snake River Basin include the Blackfoot
River, Dry Creek, Goose Creek, Henry’s Lake, Palisades/Salt River, Portneuf River, Raft River,
Sinks drainages, South Fork Snake River, Teton River, and Willow Creek. Five ecologically-
based GMUs have been defined for BCT. Defined GMUs include Bear Lake, Bear River,
Northern Bonneville, West Desert, and Southern Bonneville (Lentsch et al. 2000). Defined
ecological boundaries within Idaho include only portions of the Bear Lake and Bear River
GMUss.



The Blackfoot River GMU designation is supported by microsatellite DNA analyses that show
low levels of genetic differentiation among populations within the Blackfoot River (three sites),
but relatively high levels of genetic differentiation in comparisons of populations within the
Blackfoot River to other YCT populations outside the drainage (Cegelski et al. 2006). The
Blackfoot River’s GMU designation is also supported by mitochondrial DNA analyses that
indicate that the most frequent haplotype found in samples from the Blackfoot River drainage
has not been observed in any sample collected outside the drainage (IDFG, unpublished data).

Fish Populations

The number of fluvial YCT residing in the upper Blackfoot River and tributaries appears to be
stable on the six-mile river reach within the IDFG Blackfoot River Wildlife Management Area
where estimates of 4,092 and 3,564 YCT at least one year old have been made in 2005 and 2006,
respectively. YCT exhibiting fluvial life history can sustain the overall YCT population through
low water years and low carryover storage in Blackfoot Reservoir (IDFG 2007).

Several factors have historically contributed to the variation observed in the adfluvial YCT
population, including water storage levels in the reservoir, river discharge during spring
spawning migrations, mining activities, livestock grazing, angler overfishing, and predation by
pelicans. Both phosphate mining and livestock grazing have been ongoing in upriver tributaries
for decades. However, overall, grazing has declined along riparian corridors in the basin due to
several large conservation-related land acquisitions. Low water storage levels in Blackfoot
Reservoir could theoretically impact YCT abundance, but the population has increased even
during prolonged drought periods such as the 1990s (IDFG, unpublished data). Adfluvial YCT in
the upper Blackfoot River declined markedly during the period from 1980-1988. This decline
was believed to be the result of angler overexploitation. In 1990, angling regulations for YCT
were changed to no harvest in the reservoir and two trout over 18 inches on the river with a bait
restriction. By 2000, YCT numbers in the river had increased dramatically compared to 1988
levels (IDFG 2000). In 1998, angler harvest on the river was also completely prohibited. Thus it
has been unlawful for anglers to harvest YCT from the reservoir or river for over a decade.

The adfluvial spawning run of YCT in the Blackfoot River declined from 4,747 fish in 2001 to
about 100 in 2007 (Table 1). In 2008, the run increased five-fold (540) from the number
observed in 2007, but the run remains well below those at the start of the decade. IDFG believes
that in below-normal water years, predation by pelicans is the single most limiting factor to
survival of adult adfluvial YCT in the Blackfoot River. In above normal water years, however,
based on both YCT run data and photographic records of river use by pelicans, avian predation
likely represents a less significant limiting factor to overall adult adfluvial YCT survival.
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Table 1. Blackfoot River YCT spawning escapement, number of breeding pelicans, percent YCT
bird scars, reservoir storage of Blackfoot Reservoir, and Blackfoot River discharge, 2001-2008.

% Bird Reservoir
Scarson Storage
YCT (acre-feet)

YCT Pelican
Count population

Mean May River

Year  Weir Type Discharge (cfs)

2001 Floating 4,747 No data No data 230,322 74
2002 Floating 902 1,352 0 142,775 132
2003 Electric 427 1,674 No data 97,620 151
2004 Electric 125 1,748 70 58,370 127
2005 Electric 16 2,806 6 130,150 388
2006 Electric 19 2,548 38 218,000 453
2007 Electric 98 3,418 15 210,000 115
2008 Electric 540 2,390 9 141,715 409

PELICAN IMPACTS ON FISH
Pelican Predation on YCT

Beginning in 2003, concentrations of 50-100 pelicans began foraging at the mouth of the
Blackfoot River. Since then, the frequency and abundance of pelicans foraging on migrating fish
has increased commensurate with the pelican nest count trends monitored on Gull Island in
Blackfoot Reservoir. Table 1 shows trends in YCT spawning escapement, pelican population,
and water storage.

Low water storage in Blackfoot Reservoir also contributed to increased predation by pelicans on
fluvial YCT. During the past seven years, water storage in Blackfoot Reservoir has been drawn
down to meet irrigation demands. When reservoir levels are significantly below full pool, the
migration corridor used by fluvial cutthroat trout is shallow, longer in length, and subjects
migrating fish to a greater risk of predation.

Direct predation by pelicans on migrating YCT was documented in 2004 and again in 2007. The
predation rates were measured by implanting radio telemetry tags in migrating fish and
recovering those tags from pelican nests on Gull Island. In the 2004 telemetry study, four of 28
(14%) tags were recovered from pelican nests on Gull Island. In 2007, the predation estimate
increased to 33% (nine of 27 tags recovered on Gull Island). The predation estimates are
conservative because they do not take into account any predation that occurs prior to migrating
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cutthroat reaching the weir, and predation rates are calculated using only tags that were deposited
by pelicans on Gull Island. Pelicans likely defecate fish telemetry tags in other areas and are not
recovered. These tags were classified as mortalities from unknown predators. For example, in the
2004 study, 10 fish tags were recovered on land in areas other than Gull Island.

In addition to the tagging studies, to estimate pelican use and predation, cameras have been
deployed along the Blackfoot River where pelicans concentrate to feed. The cameras were
installed in 2007 and were placed in the same locations in 2008. The cameras record hourly
abundance of pelicans using key reaches of the Blackfoot River. To date, the photograph files
have provided documentation of peak use during fish spawning migrations, diet foraging patterns
that include nighttime feeding activity, and the ability to compare pelican concentrations
between 2007 and 2008.

For example, the five-fold increase in YCT abundance measured at the IDFG fish trap in 2008
was similar in magnitude to the reduction in pelicans foraging downstream of the weir.
Overlapping photograph records for an identical reach of river were available from May 26
through June 13 (Fig. 5). During that period, the mean hourly peak in pelican abundance at the
photographed reach was 10 birds in 2008 compared to 59 in 2007 (nearly a six-fold decrease in
pelican use). The decline in foraging pelicans may be related to the reduction in the pelican
breeding population observed in 2008, enhanced hazing effort in 2008 (daily patrols completed
morning and night), or higher river flows that impede pelican foraging. All of those factors may
have contributed to the reduction in pelican use of the Blackfoot River and presumably pelican
predation on the YCT spawning run.

Pelicans have been observed foraging on other cutthroat trout runs in southeast Idaho. Since
2002, pelicans have been observed foraging at the mouth of St. Charles Creek, which is the most
important spawning tributary for BCT in Bear Lake (IDFG and USFS 2007). Pelicans have also
been observed foraging at the mouth of Swan Creek, a Utah tributary to Bear Lake. In 2005,
pelicans concentrated at the mouth of Swan Creek below the Utah Department of Natural
Resources (UDNR) spawning and egg take trap. To reduce predation losses, UDNR installed
bird lines, set up a human effigy, and regularly shot cracker shells at the birds (S. Tolentino,
UDNR, pers. comm.). In 2007, another flock of more than 250 pelicans was observed near the
mouth of McCoy Creek (Palisades Reservoir) during the cutthroat trout spawning run.

Pelican Predation on Sport Fisheries

Resource, economic, and social impacts of pelican predation on recreational fisheries are an
additional concern. Studies conducted at Blackfoot Reservoir in 2002 and 2003 indicated that
pelican diet consists of fish species generally represented in proportion to their abundance in the
foraging area. The fish community in Blackfoot Reservoir is dominated by abundant populations
of nongame fish, and 90% of pelican diets were composed of suckers, carp, and chubs (Teuscher
2004). However, the study estimated that the small proportion of the pelican and double-crested
cormorant (Phalacrocorax auritus; henceforth cormorant) diet that was composed of rainbow
trout amounted to a total weight of 7.6 tons, which was similar to the total weight of trout
stocked (Teuscher 2004). In 2002, the IDFG stocked only catchable size (>6 inches long)
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Figure 5. Pelican counts from photographs taken at a fixed location on the Blackfoot River.
The inset photograph shows the reach of river recorded by the remote camera at 5:00 p.m. MDT
on June 5, 2007. The camera was deployed on May 26 in 2007 and May 13 in 2008.

rainbow trout in Blackfoot Reservoir in the spring while a combination of fingerlings (<6 inches
long) and catchables were stocked in the spring of 2003. Although pelicans and cormorants
opportunistically forage on trout throughout their seasonal occupation of Blackfoot Reservoir,
predation was significantly higher immediately following stocking of rainbow trout. This
understanding prompted a change in stocking timing so that it currently occurs during times of
low pelican abundance.

In 2003, a bird predation study was completed on Blackfoot Reservoir (Teuscher et al. 2005).
The objective of that research was to document the impact that pelicans and cormorants had on
newly-stocked hatchery rainbow trout (fingerlings and catchables stocked in May 2003).
Methodologies used to complete the study were based on examples published in peer-reviewed
journals. A predation model was developed by IDFG using estimates of predator abundance, diet
analysis, and daily consumption demand. In 2003, the total adult bird population nesting on Gull
Island was 1,672 pelicans and 694 cormorants. Literature values were used to estimate
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consumption demand for pelicans (2.4 Ibs per day as per Shmueli et al. 2000 and Brown and
Urban 1969) and cormorants (1.0 Ibs per day as per VanDeValk et al. 2002). Daily consumption
demand was expanded for the total bird population and summed over the 90-day nesting period.
Diet information from both species of birds was collected by examining chick regurgitations.

During the nesting period from May 1 through July 31, 2003, adult birds and their young
consumed an estimated 215 tons of fish. Utah chub made up the largest proportion of prey
consumption (65.5%), followed by Utah sucker (11.1%), common carp (7.5%), yellow perch
(5.5%), dace spp. (5.1%), and rainbow trout (3.6%). Although rainbow trout made up a relatively
small overall portion of total fish consumption during the model period, pelicans and cormorants
altered their foraging behavior to take advantage of newly stocked hatchery rainbow trout
(fingerlings and catchables). Pelican counts near the hatchery-trout stocking site increased from
21 birds the day prior to stocking fish to 150 birds the day after. Similarly, rainbow trout
comprised 66% of cormorant diets immediately after stocking. During the first week after
stocking, an estimated 27% (150,000) of the newly-stocked hatchery rainbow trout were lost to
bird predation. This is out of a total of over 560,000 rainbow trout stocked. Over the 90-day
model period, total rainbow trout consumption by pelicans and cormorants was an estimated 7.7
tons, which was 102% of the total weight of hatchery trout stocked in 2003 (7.5 tons).

Based on the predation study results, fisheries managers concluded that the nesting bird colonies
significantly reduced the survival of hatchery rainbow trout stocked in Blackfoot Reservoir and
that stocking rainbow trout will be delayed until pelicans and cormorants fly south for the winter.
Anecdotal fishing reports suggest an improvement in the fishery following this adjustment to fish
stocking, but a creel survey and diet work will be considered to determine the efficacy of the new
stocking strategy.

As the adult pelican population nesting on Blackfoot Reservoir grew, their foraging areas
expanded to other popular sport fisheries in southeast Idaho. Thus, pelican use of reservoirs
supporting popular sport fisheries has increased markedly over the past several years and now
includes key reservoirs such as Treasureton, Daniels, Twin Lakes, and Chesterfield. These sport
fisheries generally occur in artificial reservoirs and the fisheries are supported largely by
hatchery trout stocked by IDFG to meet public angling demand. Pelican diets at these reservoirs
are almost exclusively comprised of game fish as there are few nongame fish present.

To monitor the increase in pelican use of other irrigation reservoirs (separate from Blackfoot
Reservoir), a comprehensive survey program was initiated in 2006. A random survey design,
identical to that used to quantify angler use, was used to quantify the frequency and abundance
of pelicans foraging on several lake and reservoir fisheries in the IDFG Southeast Region.
Sample dates were stratified into four equal daily time periods (starting at 0600 through 2200) in
2006-2008. Strata were assigned equal probabilities of being sampled (25%) during 2006.
Pelican use was found to be higher during the early (0600-1000) and late (1800-2200) time
periods in 2006. As a result, sample probabilities were adjusted in 2007 and 2008 to 30% in the
early/late time periods and 20% during the two mid-day periods (1000-1400, 1400-1800) to
better estimate peak abundance. Basic data collected was the number of pelicans observed per
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count (subsequently converted to mean counts for the season). Large lakes and reservoirs
(American Falls, Blackfoot Reservoir, and Bear Lake) were excluded from the surveys because
they would have required aerial counts by plane, which was prohibitively expensive.

To date, the pelican use data on reservoirs in southeast Idaho mirror changes observed in the
adult pelican population nesting on Blackfoot Reservoir. In 2007, there was a marked increase in
both the adult pelican population nesting on Blackfoot Reservoir and the mean counts of pelicans
foraging on southeast Idaho irrigation reservoirs. Similarly, a 30% decline in the 2008 adult
pelican nesting colony resulted in an overall reduction in pelican use at 11 of 14 reservoirs
frequented by pelicans (Table 2). These observations support a key assumption made in this
plan; that reducing the number of pelicans nesting on Blackfoot Reservoir will result in a
commensurate reduction in pelican foraging impacts on the Blackfoot River and the surrounding
reservoir fisheries in southeast Idaho.

Table 2. Numbers of pelicans observed foraging on southeast Idaho reservoirs, 2006—-2008.

Mean Pelican Count Data

Location 2006 2007 2008
24 Mile 0.4 15 2.1
Alexander 6 28.5 195
Chesterfield 8.6 30.5 45
Condie 0.7 5.8 0.1
Daniels Reservoir NA 15.1 17.5
Deep Creek Reservoir 0 2.8 1
Devil Creek Reservoir 2.7 3.4 0.8
Fosters 0.1 0 0
Glendale 0 0 0
Johnson 0 0 0
Lamont 0 0 0
Oneida Narrows 0.2 0.6 0.5
Oneida Reservoir 0.8 3.5 1.2
Oxford 0.2 7.6 0.03
Strong Arm 1.7 15 NA
Treasureton 3.8 13 6.8
Twin Lakes 0.4 11.6 19
Upper Deep Creek 0 0 0
Weston 0 3.1 0.4
Winder 1 0.3 0
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In addition to monitoring use trends, the pelican survey data can be used to model predation
impacts on some smaller reservoirs. For example, the mean number of pelicans using Daniels
Reservoir in 2008 was 17.5 (Table 2). Those birds consumed an estimated 42 Ibs of fish per day
(17.5 birds x 2.4 Ibs of fish per day = 42 Ibs of fish / day). Pelicans begin using the reservoirs in
May and start leaving the area in late September or early October, for a total predation period of
about 150 days. Total consumption by pelicans for that period is an estimated 3.2 tons of trout. It
is reasonable to assume the predation by pelicans is all trout because nongame fish species are
not present in Daniels Reservoir.

Based on the use data above, we estimated the cost of replacing the hatchery trout consumed by
pelicans using the average production cost for fingerling rainbow trout at IDFG facilities ($3.30
per pound). The estimate was derived from average production costs to raise 3.5-6 in fingerling
trout (IDFG hatchery management reports; Tom Frew, IDFG, pers. comm.). Based on production
costs, it would cost IDFG about $20,000 to replace the 3.2 tons of trout consumed by pelicans
from Daniels Reservoir in 2008. Table 3 shows other waters with trout-dominated communities
that currently support pelican populations.

Table 3. Estimated trout consumption by pelicans and estimated replacement costs of hatchery
fish for select southeast Idaho Reservoirs. Recreational fisheries in these reservoirs are
supported solely by hatchery rainbow trout. These reservoirs are devoid of other fish species and
sampled every 1-2 years.

Water Year # Pelicans TOt%ES;LTn?EgJ{I%g Replag:egzg n;
Treasureton 2006 3.8 1,368 $4,500
Treasureton 2007 13.0 4,680 $15,400
Treasureton 2008 6.8 2,448 $8,100
Daniels 2007 15.7 5,652 $18,700
Daniels 2008 17.5 6,300 $20,800
24-mile 2006 0.4 144 $500
24-mile 2007 15 540 $1,800
24-mile 2008 2.1 756 $2,500
Deep Creek 2007 2.8 1,008 $3,300
Deep Creek 2008 1 360 $1,200
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Using pelican count data, IDFG developed an index of potential predation impacts for reservoir
fisheries that support more diverse fish communities (Table 4). The index combined the
following variables: reservoir size, economic benefit of the sport fishery (fishery value), fish
community structure, and average pelican abundance. This index is not intended to estimate
losses caused by pelican predation. Instead the index can be used to compare potential impacts
among waters or prioritize future research and management activities. Variables and impact
rankings are defined in Table 4.

An example of how the Impact Index can be used follows: Oneida Reservoir has a high
economic index ($529,000), a fish index (1) indicative of diverse prey options for pelicans, and a
relatively low predator index (0.01). In relative terms, pelican potential to impact sport fishing on
Oneida Reservoir is low. Conversely, potential impacts of pelicans to the sport fishing
opportunity of Daniels Reservoir are high because only hatchery-stocked rainbow trout are
available as forage, the predator index is moderately high, and the economic index is high.

Economic Importance of Watchable Wildlife

The economic value of watchable wildlife, including bird watching, has been well documented
both nationally and in Idaho. In 2006, 746,000 people participated in wildlife watching in Idaho,
spending $265 million and generating $443 million in economic output; these figures compare
well to the fishing community where $315 million were spent by anglers resulting in $492
million in economic output (USDI and USDC 2006). Wildlife watching generated 5,903 jobs and
$35,000 and $31,000 in state and federal tax revenues, respectively.

Twenty-eight percent of Idaho residents (16 years of age and older) participated in bird watching
in 2006; the national average is 21%, and Idaho ranked eleventh in the country for participation
(Carver 2009). Nonresident bird watching is significant in Idaho — of 557 million birders in the
state in 2006, 56% and 44% were residents and nonresidents, respectively. Data addressing the
potential economic importance of individual taxonomic bird groups such as pelicans per se are
lacking.

CONNECTING MANAGEMENT OBJECTIVES FOR BIRDS AND FISH
IDFG Management Plan for Yellowstone Cutthroat Trout

IDFG completed a management plan for YCT that was approved by the Idaho Fish and Game
Commission in 2007 (IDFG 2007). As per this plan, the IDFG management goal for YCT in the
Blackfoot River is to attain a spawning run of 10,000-15,000 adfluvial fish to provide the public
with the highly prized recreational fishery resembling that which occurred in the 1950s. IDFG
fishery managers do not believe it is possible to attain this management goal without a
concurrent effort to manage numbers of pelicans. As demonstrated by the recent 2001 YCT
spawning run of approximately 4,800 spawners, this population demonstrated resiliency
following the river fishery closure instituted by IDFG in 1998, in addition to the absence of
heavy predation pressure by foraging pelicans. Yellowstone cutthroat trout exhibiting the fluvial
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Table 4. Pelican impact index for sport fisheries in southeast Idaho.

Reservoir Acres? Fishery Value® Fish i Bird . Predatign Impacft
($1,000) Index Count Index Index
Daniels 375 $442 3 15 0.04 53
Twin Lakes 446 $861 2 12 0.03 45
Chesterfield® 1600 $1,022 2 31 0.02 39
Treasureton 143 $114 3 13 0.09 31
Devil Creek 142 $501 2 3 0.02 24
24 Mile 44 $127 3 2 0.03 13
Deep Creek 183 $166 3 3 0.02 8
Crowthers 33 $38 2 2 0.05 4
Oneida 515 $529 1 3 0.01 4
Weston 112 $63 2 3 0.03 3
Condie 89 $21 2 6 0.06 3
Alexander 1000 $44 1 29 0.03 1
Winder 94 $62 2 0 0.00 0
Pleasantview 47 $4 1 0 0.01 0
Oxford 29 $0 1 8 0.26 0
Foster 145 $114 2 0 0.00 0
Glendale 230 $338 2 0 0.00 0
Lamont 92 $165 2 0 0.00 0
Johnson 50 $35 2 0 0.00 0
Hawkins 54 $403 3 0 0.00 0

& Acres = reservoir surface acres.
® Fishery Value = results from IDFG fisheries economic survey completed in 2003 (values represent total
angler expenditures to fish the listed water in 2003).
¢ Fish Index = a rating system base on the complexity of the fish community, where (1) is a fishery
dominated by nongame species with limited sport fish abundance, (2) is a water with a complex fish
community dominated by sport fish either produced naturally or through IDFG hatchery supplementation,
and (3) is a fishery containing only hatchery rainbow trout produced by IDFG for sport fish enhancement.

There are no other fish species present in these water bodies.
¢ Bird Count = average pelican abundance observed in 2007.

¢ Predation Index = Bird Count / Acres.
" Impact Index = Predation Index x Fish Index x Economic Index.
9 The economic index was estimated differently than the general economic survey. Chesterfield

Reservoir was drained prior to the 2003 economic survey and had no recreation or economic value.

However, since then, the reservoir refilled and has become a productive fishery. Therefore, the reported

value is based on angler trips estimated by a comprehensive creel survey completed in 2006. The estimate
of angler trips was multiplied by the average fishing trip expense estimated in the 2003 economic survey
for Caribou County fisheries (Grunder et al. 2008).
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life history can sustain the overall YCT population through low water years and low carryover
storage in Blackfoot Reservoir. If pelican numbers are appropriately managed, thus relieving the
YCT population from significant predation, the adfluvial YCT population in the Blackfoot River
can likely recover.

McCoy Creek, an upstream tributary to Palisades Reservoir, also supports a spawning run of
YCT. IDFG fishing rules for McCoy Creek include a July 1 opener which prevents harvest of
adfluvial spawners since most of these fish return to Palisades Reservoir by early July. As
witnessed during the 2007 spawning run, a flock of foraging pelicans numbering approximately
250 birds could significantly impact the McCoy Creek YCT population, and thus compromise its
recovery.

IDFG Management Plan for Bonneville Cutthroat Trout

The Bear Lake population of BCT is the only natural adfluvial stock existing in ldaho. The
majority of tributary spawning habitat occurs in Fish Haven Creek and St. Charles Creek.
Unfortunately, due primarily to unscreened irrigation diversions and migration barriers, natural
production of BCT is very low. As a result, the Bear Lake population of BCT has become
increasingly dependent on hatchery supplementation. According to the IDFG management plan
for BCT (IDFG and USFS 2007), reestablishing natural production in St. Charles Creek and Fish
Haven Creek is one of the highest restoration priorities in Idaho. As stated previously, since
2002, pelicans have been observed foraging at the mouth of St. Charles Creek, presumably on
spawning BCT. IDFG, along with conservation partners, intends to spend considerable effort
restoring and reconnecting stream habitats in both of these tributaries. In order to be successful in
building spawning runs to viable levels in both tributary systems, pelican numbers must be
appropriately managed.

ADAPTIVE MANAGEMENT

Pelicans of the western population are an example of a “boom-and-bust” species (Anderson and
King 2005), with colonies fluctuating in size and productivity from year to year. In less than a
five-year period, these colonies can, and often do, vary by 50-100% or more. As such, the
management of pelican impacts on fish in Idaho will be adaptive to changing biological and
social conditions.

The goals, objectives, and management actions outlined below will be implemented within an
adaptive management framework. The response of fish and/or pelicans will be monitored as
management actions are implemented. In some cases, multiple management actions will be
implemented simultaneously and monitored to determine effectiveness.

Throughout the duration of the plan, management actions and the relative response of the

management actions on pelican and fish populations will be assessed through ongoing
monitoring efforts. Adjustments in management actions will consider monitoring results, the
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overall priority of management actions, cost, and an integra