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EXECUTIVE SUMMARY OF THE RECOVERY PLAN FOR THE LEAST TERN

CURRENT STATUS: The interior population ofthe | east tern (Sterna
antillarum), a breeding mgratory bird in rid-Arerica, was |listed as

® né&ngered on June 27, 1985 (8D Federgl Register 21,78&-21,792)u S
data currently indicate about 5 000 Interior |east ferns.
Habitst Reguirépents and Limiving Haccoxg:s t terms br eed i n

the Mississippi and Rio Grande RiverBasins from Montana to Texas and from
eastern New Mexico and Col orado to Indiana and Louisiana. From late April
to August they occur primarily on barren to sparsely vegetated riverine
sandbars, dike field sandbar |slands, sand and gravel pits, and | ake
shorelines. Threats to the survival of the species include the actual and
functional loss of rivtrine sandbar habitat. Channelization and
i mpoundnent ofrivers have directly elimnated nesting habitat. This
recovery plan outlines recovery strategies to increase the interior
popul ation of the | east term to approximtely 7,000 birds throughout its
range.

Recovery Objective: Delisting

Recovery Criteris: Assure the protection of essential habitat by renoval

of current threats and habitat. enhancement, establish agreed upon

managenent plans, and attain a population of 7,000 birds at the |evels

listed below.

1. Adult birds in thi Missouri River system w |l increase to 2,100 and
remain stable for 10 years.

2. Current nunber? ofadult birds (2,200-2,500) onthe Lower Mississippi
River will remain stable for 10 years. )

3. Adult birds in the Arkansas River systemwll increase to 1,600 and
remain Stable for 10 years.
4., Adult birds in the Red River system wWill increase to 300 andrenain

stable for 10 years.
5. Current nunber ofadult birdsin the Rio Gande River system (500) wll
remain stable for 10 years.

Actions Needed:

1. Determine population trends and habitat requirements.

2. Protect, ® nhtnct and increase populations during breeding.

3. Manage reservoir and riverwater levels to the benefit of the speci es.
4. Develop public awareness and | nplement educational programs about the

interior least tern.
5. Inplement |aw enforcenent actions at nesting areas in conflict with

hi gh public use..

Cost of Recovery: Fstimated to be §1,720,000 - $2,000,000, to reach
recovery criteria set out above, and complete subsequent monitoring for 10

years.

Date of Recovery: Delisting shoul d be initiated im 2005, if recovery
criteria have bheen net.
i



DISCLAIMER

Recovery plans delineate reasonabl e actions which are believed to be
required to recover and/or protect |isted species. Plams are published by
the U.S. Fish and Wldlife Service, sonetimes prepared with the assistance
of recovery teams, contractors, State agencies, and others.  Objectives
will be attained and any necessary funds made avail able subject to
budgetary constraints affecting the parties involved, as well as the need
to address other priorities. Recovery plans do notnecessarily represent
the views nor the official positions or approval' of any individuals or
agencies involved in the plan formulation, other than the U S. Fish and
Wldlife Service. They represent the official position of the U. S. Fish
and Wldlife Service enly after they have been signed by the Regional
Director es apgpwed.ed recovery plans are subject to nodification
as dictated by new findings, changes in species status, and the conpletion
of recovery tasks.

Literature Citation should read as follows:

U. S. Fish and Widlife service. 1990. Recovery plan for the interior
popul ation of the least tern (Sterns antillarug). U. S. Fish and Wldlife
Service, Twin Cities, Minnesota. 91 pp.

Additional copies may be purchased from

U. S. Fish and WIidlife Service Reference Service
5430 Grosvenor Lane, Suite 110
Bet hesda, Maryland 20814 .
301/492-6403 or 1-800-582-3421

The fee for the plan varies depending on the nunber of pages of the plan.
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Description

Least terns (all currently recognized subspecies and popul ations) are
the small est nmenbers of the subfam |y Sterninae and fanily Laridae of the
order Charadriiformes, neasuring about 21-24 cmlong" vith a 51 cm
wingspread. Sexes are alike, characterized by a black-capped crowm, white
forehead, grayi sh back and dorsal wing surfaces, snowy white
undersurfaces, |egs of various orange and yellow colors depending on the
sex, and a black-tipped bill vhose color also varies &endi ngl_ on sex
(Watson 1966, Davis 1968, Boyd and Thonpson 1985).  Boyd and Thonpson
(1985) devel oped the following criteria to distinguish the sexes in the
field based upon their vork in Kansas:

1) Females usually have awing chord |ess than 171 mm | ong
vhile males usually have awing chord greater than 174 mm.

2) A male's feet are brighter than its mate's ‘feet: the male’s are
bright orange, while the female's feet are bright to pale yellow or
rarely grey.

3) Amale's bill is larger than the female's; the female's bill depth
at its widest point is 4.5 mmto 55 mm, vhile the male's is 6.0 mm
orgreater.

4) Amle's bill is orange to bright yellow, whereas the fenmale's bill

is light or dull yellow, or-strawcol ored.

| mmature birds have darker plumage than adults, a dark bill, and dark
eyestripes on their white foreheads. Jackson (1976) described the
devel opnental . stages of least tern chicks. Further details on plumge
devel opment and variati on were presented by Massey and Atwood (19.78) and
Thonpson and Slack (1983).

Iaxonomy

The least tern (Sterna antillarum) in North Anerica vas described by
Lesson in 1847 (Ridgvay 1895, AmericanOrnithol ogists' Union 1957, 1983).
The least tern in interior North America was described later as arace
(Sserna albifropns athalassos) of the Od Wrld little tern (Sgerna
albifrons) (Burleigh and Lowery 1942). Tvo ot her described New World
races were the eastern or coastal |east tern (Sterna albifrons
antillarum), and the California |least tern (Sterns albifrons browni). Tiee
coastal least tern breeds along the Atlantic and Qulf coasts and the
California least tern breeds along the California coast.

As a result of studies on vocalizations andbehavior ofthis group of
terns in the Od and New Wrlds, the American Ornithol ogists' Union (1983)
now treats the New Wrld |least terns as a distinct species, Sterna
antillarum. Subspecies of Nev Wrld |east terns recognized by the
Anerican Ornithologists’ Union. (1957, 1983) are the interior least tern
(now Sterns antillarum athalassos), the eastern or coastal |east tern (mow
Sterns antillaryp antillarum), and the California least tern (now Sterma
antillarum browni).




However, the validity of |east tern subspecies has been questioned by
several authors Inrecent years. Massey (1976) reported no consistent
mor phol ogi cal, behavioral, orvocal differences between §. 3. angillarum
and 8. 8. browni. In Texas, where both §. a. antillarum and §. a.
athalassos occur, tlcctrophorttic analyses Indicate little genetic
differentiation between |east terns produced on the Texas coast and Texas
Panhandl e rivers(McCament and Thonpson 1987, McCament-Locknane 1988).
Coastal |east terns have populated interior breeding sites. Boyd and
Thonpson (1985) reported an incubating |east tern at Quivira Nati onal
wildlife Refuge, Kansas, that originally had been banded as a chick on the
Texas coast.

Originally, 8. a. athalassos was proposed for endangered status.
Because of the taxonom c uncertainty of |east tern subspecies in North
Anerica, the U. S. Fish and WIdlife Service did not |ist the subspecies
and instead desi gnated as endangered those 'least terns occurring in
interior North America. The California |east term has been |isted as
endangered since 1970 (v. S. Fish and Wldlife Service 1980).

Ristxibution

The interior |east tern is migratoryandhistorically bred along the
M ssissippi, Red and Rio Grande River systems andrivers of central Texas.
The breeding range extended from Texas to Mntana and from eastern
Col orado and New Mexico to sout hern | ndiana. It Included the' Red,
Missouri, Arkansas, Mississippi, Chi 0 and RioGrande Ri ver systens
(American Ornithol ogists' Union 1957, Anderson 1971, Coues 1874, Burroughs
1961, Hardy 1957, Youngworth 1930, 1931, Ducey 1981). | nci dent al
occurrences of least terns inMichigan, M nnesota, Wisconsin, Chio and
Arizona have been reported (Campbell 1935, Janssen 1986, Jung 1935,
hayfiel d 1943, Momsen and Phillips 1981, Phillips etal. 1964).

Current Distribution

The interior least tern continues to breedin nost of, the
aforementioned river systems, although 1its distribution generally is
restricted to less altered river segments (Figure 1) (Tables |-5).

River Bygzeh: o r e r s , Lewis and Cark, observed the
| east terns along the Mssouri River frequently and believed themto be *a
native of this country and probably aconstant resident” (Burroughs 1961).
In the Dakotas, nost interior |east terns occur on those. segments of the
M ssouri River andits tributaries thatare notaffected by i npoundnents
or channtlization. In South Dakota, the interior least tern nests
primarily onflowi ng segnents of the M ssouri River and Cheyenne River
(Nebraska Game and Parks Commi ssion, Schwal bach 1988, Schwal bach et al.
1986, 1988). Breeding areasin North Dakota constitute about 192 km of
the Mssouri Riverfrom Garrison Damto the mouth ofthe Cannonbal |l River
south of Bismarck (Dryer and Dryer 1985, Mayer and Dryer 1988), and about
29 kmofthe Yellowstone River in NorthDakota fromthe Montana border to




t he riversconfluence with the Missouri River (Kreiland Dryer 1987). A
few interior least terns nest on islands, shorelines and sandbars al ong
the reservoir, Lake Cahe, an inpoundnment on-the Mssouri River in North
and South Dakota (Schwal bach 1988, Mayer and Dryer 1988). In Mntana,
breeding interior l|east terns recently have been recorded on the
Yel | owstone River, andon the Mssouri River between Fort Peck Reservoir
and North Dakota. Afew interior |east ternshave been recorded on
i slands and shoreline within theFort Peck Reservoir (Charles M Russell
National Wldlife Refuge). These locations are the western mostnesting
sites ofthe interior least tern. '

Interior least terns breed along the | ower section of the N obrara
River, Nebraska, fromKeya Paha and Rock Counties to the Xissouri River
(Nebraska Game and Parks Commi ssion 1985a). Current distribution probably
is simlar to the historic distribution because the Niobrara River has
been little changed by man (Ducey 1985). On the Platte River, Nebraska,
interior |east terns nest on sandbarsandat sendand gravel pits fromthe
Mssouri River to North Platte (Nebraska Game and Parks Conmi ssion 1987)
and along the South Platte River as far west as Ogallala. On the Loup
River, a tributary ofthe Platte River, interior |east terns breed as far
west as Arcadia but arempst conmon between Saint Paul, Nebraska and the
Loup’'s confluence with the Platte River at Columbus, Nebraska. A few
interior least terns also occur along the Elkhern River, another tributary
of the Platte River.

The interior least tern no longer nestsin theMissouri reaches of the
Mssouri River (Smith 1985, Sidle et al. 1988, Smith and Renken1990).
The hydrology of the River in Missouri has been drastically altered by
channelization, and studies showthat river levels are typically too high
during the breeding season to expose suitable mesting habitat (Smith and
Renken 1990).

Arkansas River System: Breeding interior least terns occur along the
Arkansas River system in Colorado, Kansas, Cklahonm, Arkansas and Texas

(Table 2). In Colorado, interior least terns nest at Adobe Creek
reservoir (Blue Lake) and have been observed at Nee Noshe reservoir
-(Carter 1989). Both reservoirs are located on small tributaries of the
Arkansas.River.

In Kansas, interior |east terns nest on the Cimarron River in Meade,
Comanche and Clark Counties, and Quivira National WIdlife Refuge, and in
t he recentpast at Cheyenne Bottons Wl dlife ManagementArea(Boyd 1983,
1986, 1987; Schul enberg and Ptacek 1984).

"The interior least tern occurs on several tributaries of the Arkansas
River in Cklahoma. It breeds along the Salt Fork of the Arkansas River at
the Salt Plains National Wldlife Refuge (H Il 1985 G over and Knopf
1982); Optinma Reservoir at the fork of the Col dwater Creek and Beaver
Riverin the Cklahoma Panhandle; and onthe G marron River in Beaver,
Harper, \Wods, Woodward, Major, Blaine, Kingfisher, Logan, and Payne
Counties (Boyd 1987, L. H Il personal communication).




Along the Arkansas River In Cklahoma, the interior |east tern breeds in
Kay, Osage, Pawnee, Creek, Tul sa, Wagoner, Muskogee,and Sequoyah Counties
(Hof fman. 1986, L. H Il personal communication). In Arkansas, the breeding
range on the Arkansas River is above Little Rock (Smith and Shepherd 1985,
Smith et al. 1987, K.Smith 1986).

Along the Canadian River, interior |east terns breed in Ellis, Roger
M11s, Dewey, Clevel and, McClain, Haskell, and Sequoyah Counties, Cklahoma
and in Henphill, Roberts and Hutchinson Counties, Texas (McCament and .
Thonpson 1985, 1987; u. S. Fish and WIldlife Service, unpublished data).

Mississipp!{ and Ohio RGrerihe Mississippi River, interior |east
terns occur almost entirely in the lover valley south of cairo, Illinois

to Vicksburg, Mississippi (Sidle et al. 1988) (Table 3). Surveys by the
U. S. Army Corps of Engineers (Rumancik 1985, 1986, 1987, and 1988, M.
Smith 1986) and Missouri Departnent of Conservation (J. Smth. 1985, 1986,
1987, and 1988, Smith and Renken 1990) indicate that about one-half ofall
interior |east terns occur along 1100 kmofthe Lover M ssissippi River.

On the Chio River system the interior least tern occurs just above the
confl uence of the Tennessee and Chio Rivers and at one artificial site on
the Wabash River in Indiana.

Red River System: Interior |east terns areknown tooccur on the
Prairie Dog Town Fork of the RedRiver in the eastern Texas Panhandle and
al ong the Texas/ Gkl ahoma boundary as far east .as Burkburnett, Texas
(McCament and Thonpson 1985, 1987) (Table 4). ‘

Rio Grande River Svstem: Interior | east terns .oceuratthree
reservoirs al ong the Rio Grande River and along the Pecos River at the
Bitter Lake National-Wildlife Refuge, New Mexico (McCament and Thonpson
1985, 1987; Neck and R skind 1981, Seibert 1951, Marlatt 1984, 1987)
(Table S5). ~—— =7 . ___ -

Vintering Areas: The wintering areaofinterior least terns is
unknown. Hovever, |east terns ofunknown popul ations or subspecies ‘are
found during the tinter along the Central Anerican coast and the northern
coast ofSouth Anerica from Venezuela to northeastern Brazil. Roger Boyd
(personal conmunication 1986) reports that about 35 |east terns have been
recaptured in South America, nostly in Guyana. One interior |least tern
banded by Boyd, was captured in El Salvador two years later. Also, a
banded California least tern was recaptured in Guatemala.



Tabl e 1.
M ssour i

Known breeding areas for interior least terns along the.
River systemin 1985-1988.

State County Locati ons
Montana Val | ey Fort Peck Reserveir, Charles M.
Russel | National Wldlife Refuge
Garfield FortPeck Reservoir, Charles M.
Russel | National WIldlife Refuge
Prairie Yel | owst one River sandbars
McCone Missouri River sandbars
Richland Missouri Ri ver sandbars
North Dakota  McLean H ssouri River sandbars
Burlrigh Missouri River sandbars
Qiver M ssouri River sandbars
Horton Missouri River sandbars
Emmons Lake Qahe
Mercer M ssouri River sandbars
Si oux M ssouri River sandbars
McKenzie Yel | owst one River sandbar s
South Dakota, Charles Mi Missouri River sandbars
Bon Homme Missouri Ri ver sandbars
Yankton Missouri Ri ver sandbars
C ay M ssouri River sandbars
Union Hi ssouri River sandbars
Sully Lake QCahe
Hughes Lake (ahe
St anl ey Lake (ahe
Vil wort h Lake Oahe
Canpbel | Lake Cahe.
Cor son Lake Cahe
Pot t er Lake Cahe
Dewey lake (ahe
Ziebach Cheyenne River sandbars
Haakon Cheyenne River sandbars
Nebr aska Di xon Missouri R ver sandbars
Cedar Missouri River sandbars
Knox Missouri River sandbars
Howar d Loup River sandbars and sand/gravel pits
Nance Lowp River sandbars and sand/gravel pits
Sherman Loup Ri ver sandbars and sand/gravel pits
Platte Loup River sandbars and sand/gravel pits
Val | ey Loup Ri ver sandbars and sand/gravel pits
Dougl as Elkhorn River sandbars and sand/gravel pits
Cunming Elkhorn R ver sandbars and sand/gravel pits
Stanton Elkhorn River sandbars and sand/gravel pits
Boyd Ni obrara River sandbars
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[ owa'

Hol t
Keya Paha
Br own
Knox
Rock
Car s
Sarpy
Saunder s
Dougl as
Dodge
Colfax
But | er
Platte
Pol k
Hal
Buffalo
Kearney
Phe | ps
Davson
Hami |t on
Merrick
Li ncol n
Li ncol n
Keith

Woodbury

Ni obrara River sandbars

Ni obrara River sandbars

Ni obrara River sandbars

Kiobrara River o 8ndb8re

Niobrara wtengd e Smagnon

Platte River eendbars 8nd sand/gravel pits
Platte River ® mdbere and sand/gravel pits
Pl att e River eendbare 8nd sand/gravel pits
Platte River eendbare 8nd sand/gravel pits
Pl att e River eandbare end sand/gravel pits
Platte River o 8ndb8re I M2 @ 8nd/gravel pits
RosseeN ¥+ O e nub8rs snd sand/gravel pits
Ri ver sandbars 8nd send/gravel pits

Platte River sandbars 8nd sand/gravel pits
Platte River sandbars snd sand/gravel pits
Platte Riveroandbers 8nd ® 8nd/gravel pits
Platte River sandbars 8nd sand/gravel pits
Pl atte River sandbars 8nd sand/gravel pits
Platte River ® andbare and ® and/grevel pits
Pl att e River sandbars end sand/gravel pits
Platte River eandbare 8nd sand/gravel pits
Platte River sandbars ® ud sand/gravel pits
So. Platte River sandbars/sand/gravel pits
So. Platte River sandbars/sand/ gravel pits

lowa Public Service ash ponds

Pottavattamie Jowa Power and Light ash ponds




Table 2. Known breeding areas for interior least terns along the
M ssissippi and Chio Rivers, 1985-1988.
County or _ .
State Pari sh "Location

Missouri Pem scot t Mississippi River sandbars 8nd dike fields
New Madrid Mississippi River ® ndb8rs and dike fields
Mississippi Mississippi Ri ver sandbars 8nd di ke fields
Scot t Mssi ssi ppi River sandbars and di ke fiel ds

Kent ucky Fulton Mississippi River sandbars 8nd dike fields
Hickman Nbsi ssi ppi Ri ver sandbars 8nd di ke fields
Carlisle Mississippi River sandbars 8nd di ke fields

Tennessee  Dyer Mississippi Ri ver sandbars and di ke fields
Lake Mississippi River sandbars 8nd dike fields
Lauder dal e Mississippi River sandbars 8nd dike. fields
Tipton Mississippi River sandbars and dike fields
Shel by Mississippi River sandbars and di ke fields

Arkansas M ssi ssi ppi Mississippi River sandbars 8nd di ke fields
Crittenden Mississippi River sandbars 8nd di ke fi el ds
Lee Mississippli River sandbars and di ke fields
Phillips Mississippi Ri ver sandbars 8nd dike fields
Desk8 Mississippi River sandbars and di ke fields
Chicot M ssi ssi ppi River sandbars 8nd di ke fields

Mississippi Deioto Mississippi River sandbars 8nd di ke fields
Tunica Nbsi ssi ppi River sandbars and di ke fields
Coahoma M ssi ssippi River sandbars and di ke fields ~
Bol i var Mississippi River sandbars 8nd dike fields
Washi ngt on M ssi ssippi River sandbars 8nd di ke fields
Issaguena M ssissippi River sandbars 8nd dike fields
rren Mississippi River sandbars and di ke fields

Louisiana  East Carroll Mississippl Ri ver sandbars anddi ke fields
Madison Mississippi Ri ver sandbars and di ke fields

[Ilinois Al exander Mississippi R ver sandbars and di ke fields
Pul aski Chio River @ ndb8rs and dike fields

| ndi ana G bson Publ i c Power plant along Wabash R ver at East

Mt. Carmel




Table 3.  Known breeding areas for interior |east terns along the Arkansas
Ri ver system,1985-1988,

State county Location
Arkansas Pul aski Arkansas River sandbars and dike fields
Faul kner Arkansas River sandbars and diks fields
Conway Arkansas River sandbars and dike fields
Perry Arkansas River sandbars and dike fields
Pope Arkansas River sandbars and dike fields
Logan ArkansasRi ver sandbars and di ke fields
Johnson Arkansas River sandbars and dike fields
Sabast i an Arkansas River sandbars and dike fields
Crawford Arkansas River sandbars and dike fields
Gkl ahoma Ooage Arkansas Ri ver sandbars
Kay Arkansas River sandbars
Pawnee Arkansas ' Ri ver sandbars
Creek Arkansas River sandbars
Tul sa Arkansas Ri ver sandbars
WWagoner Arkansas River sandbars
Muskogee Arkansas R ver sandbars
Beaver Cimarron River sandbars
Har per Cimarron River sandbars
woods C marron River sandbars
- Woodward C marron River sandbars
Major C marron River sandbars
Blaine - C marron River sandbars
Ki ngfi sher C marron River sandbars
Logan C marron River sandbars
Payne Cimarron Ri ver sandbars
Alfalfa Salt Plains National WIldlife Refuge
Texas Optima Reservoir
Ellis Canadi an River sandbars
Roger Hlls Canadi an River sandbars
Devey Canadi an River sandbar s
Haskel | Sequoyah National WIldlife Refuge
Sequoyah Sequoyah National WIldlife Refuge
Cl evel and Canadi an Ri ver sandbars
McClain Canadi an River sandbars
- Texas Hemphill Canadian Ri ver sandbars
Roberts Canadi an River sandbars
Hut chi nson Canadi an River sandbars



Kansas Comanche Cimarron River sandbars

dark Cmarron River sandbars
Meade Cimarron R ver sandbars
Stafford Quivira National WIdlife Refuge
Col or ado Kiowa A&be Creek Reservoir
Nee Noshe Reservoir
Bent Adobe Creek Reserveir

Table 4. Known breeding areasfor interior least terns along the Red River
system 1985-1988.

State County Location

Texas Childrest  Prairie Dog Town Fork sandbars
Hal | Prairie Dog Town Fork sandbars
Briscoe Prairie Dog Town Fork sandbars

Table 5. Known breeding areas for interior least terns along the Rio Grande
system 1985-1988.

State County Location
Texas Zapata Fal con Reservoir
Webb kke Casa Blanca

Val Verde  Amistad Reservoir

New Mexico  Chaves Bitter Lake National WIdlife Refuge
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Life History

Breeding Behavior: Interior |east terns spend about &4-5 nonths at
their breeding sites. They arrive at breeding areas fromlate April to
early June (Foanes 1983, Hardy 1957, ©. S. Fish and Wldlife Service
1987a, Wl son 1984, Wecoff 1960, Youngworth 1930). Courtship behavior of
| east termsis simlar throughout North America. Courtship occurs at the
nesting site or at some distance fromthe nest site (Tonkins 1959). It
includes the fish flight, an aerial display involving pursuit and
maneuvers culmnating in a fish transfer on the ground between two
di splaying birds. Qher courtship behaviors include nest scraping,
copulation and a variety of postures, and vocalizations (Ducey 1981, Hardy
1957, Wl k 1974).

The nest is a shallow and inconspi cuous depression in an open, sandy
area, gravelly patch, or exposed flat. Small stones, tw gs, pieces of
wood anddebris usually lie near the nest. Lust terns nest in colonies
or ternerits, and nests can be as close as JuSt a fewneters apart or
w del y scattered up to hundreds of meters (Ducey 1988, Anderson 1983,
Hardy 1957, Kirsch 1990, Smth and Renken 1990, Stiles 1939) The benefit
of semi-colonial nesti ng in least terns may be rel ated toanti-predator
behavior and social facilitation (Burger 1988).

Interior |east tern eggs are pale to olive buff and speckled or
streaked with dark purplish-brown, chocolate, or blue-grey markings (Hardy
1957, Witman 1988). Occasionally, eggs are pink instead ofpale toolive
buff (P. Mayer and M. Schwal bach, personal co-ication), The Dbirds
usually lay two or three eggs (Anderson 1983, Faanes 1983, Hardy 1957,
Kirsch 1987-89, Sweet 1985, smith 1985). The average cl utch size for
interior least.terns nesting-n the Mississippi River during 1986-1989 was
2.4 eggs (Smith and Renken 1990). Egg-laying begins bylate Hay. Both
sexes short incubation which generally lasts 20-25 days but has ranged
from 17 to28 days (Fames 1983, Hardy 1957, Moser 1940, Schwal bach 1988,
G R Lingle, personal conmunication).

The precocial behavior of interior least tern chicks is simlar to that
of other |east terns. They hatch within one day of each other.are
brooded for about one week, and usually remain within, the nesting
territory but as they mature, wan& further. Fledging occurs after three
weeks, although parental attention continues until migration (Hardy 1957,
Massey 1972, 1974; Tomkins 1959). Departure from colonies by both adults
and fledglings varies but is usually conplete by early Septenber (Bent
1921, Hardy 1957, Stiles 1939). Thonpson (1982) presented the follow ng
| ongevity data for coastal |east terns revealed by band recoveries:

Per cent age of Recoveries

4ge _(years)
0-5 74 percent (58)
5-10 9 percent (7)
10-15 10 percent (8)
15- 20 4 percent (3)
>20 3 percent
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Population Biology:The interior |east term’s annual reproductive
success varies greatly along a given rivtr or shoreline (Table 6).
Because tern's use tphtnerol habitats, they art susceptible to frequent
nest and chick loss. Consequently thereare great local differences in
productivity. In 1987, total number ofinterior |east terns reached 4,800
(Table 7). This is considerably higher than the 1,200 interior |east
terns estimated by apartial survey in 1975 by Downing (1980). There are
no conprehensive historic numbers to conpare with these figures, although
early qualitative descriptions indicate that theinterior |east ternwas
rather comon (Burroughs 1961, Hardy 1957). Increased censusing efforts
during the past few years probably accountforthe differences anong
recent cemsus figures and earlier surveys.

Table 6. Some txanplts of the productivity ofinterior |east terns.

Nest Fl'i dgi ngs Frequency & Popul ation
~Locations _ Year Success per Pair of Visits Monitored  Source
M ssouri 1988 0.62 0.42 7-10 days 100% Mayer and
River 1989 0.56  0.21 - - Dryer 1989
North Daketa
M ssour i 1986 0.20 7-10 days 100% Schwal bach
Rivtr 1987 0. 64 . - 1988
Sout h Dakot a
M ssour i 1988 0.36 0.44 7-10 days 1008 . Dirks 1990
Ri ver 1989 0.51 0.55 - "

Sout h Dakot a

Lower 1987 0.57  0.29 2-3 days 398  Kirsch 1987-89
Platte River 1988 0.67 0.71 " [VA S

Ri ver 1989 0.43 0.47 " 42%

Nebr aska

G narron 1982-83 0.18 1.09-0.56 -- -- Schul enber g

Ri ver and Ptactk
Kansas 1984

Salt Plains 1987 0.44- 0.44- 1-3 days Hi [l 1987
NWR, Gkl ahonam 0.33 0.15
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Dispersal Patterns: Breeding site fidelity ofcoastal and California
| east terns isvery high (Atvood et al. 1984, Burger 1984). This may al so

betrue forthe interior |least tern in its riverine environnment. An
interior |east term banded in 1988 As a breeding adult on the M ssouri

River in North Dakota returned im 1989 to breed Oon a Missouri River

sandbar in North Dakota (Mayer and Dryer 1990). In the Mississippi Ri ver

val ley, a bird banded as a breeding adult in 1987 vas observed nesting at

the same site in 1989, and three others banded as breeding adults in 1988

returned to nest Within the samestretchof the Mississippi River in 1989

(Smith and Rtnktn 1990). 1TIwe of those birds had returned towithin 4.8 km
of theirfornmer nesting site. Al ong the Platte River in Nebraska,

Interior least terns denonstrate A strong return pattern toprevious

nesting sites on the river and at sand and gravel pits regardl ess of
reproductive success (E.Kirsch, C. Linglt, personal communication). One
interior |east tern captured in 1987 as a breeding adult at A Mississippi
River termery in Missouri had been banded as A chick in 1980 by Marsha
Ual dron; this bird was nesting at a site 131 lm upriver fromits natal

Ttnntsstt colony (Smith 1987, Smth and Renken 1990). Chick dispersal may
be as faras that reported by Boyd and Thompsen (1985) fora breeding

Kansas bird that had been banded as a chick on the Texas coast.

o xiaslity:The interior least tern’s home range
during the breeding season usually is limited to a retch of river near the
sandbar nesting Site. At salt Plains National U ldlift Refuge, hone
ranges were highly variable, ranging from 1l to 1,015 ha (Talent and Hill
1985). Variation likely vas due to foodlimtations and chick |oss. The
home range may change if renesting bi rds select a different breeding site.
At sand and -gravel pits al ong the central Platte Riverin Nebraska,
nesting interior | east terms Utilize the pit o rta.ts vtll as an adjacent
stretch of river. Nesting territories are defended and birds dtftnd any

nest in the colony. |In defending theterritory, the incubating bird will
fly up and give an obvious alarmcall follovtd by repeated dives e f the
intruder (Hardy 1957). The strong dtftntrofterritories facilitates

| ocating terneries during census surveys.
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Table 7. Census data ontheinterior populationof theleast tern, 1985-1988".

Approximate
| ength of river

Number of adult stretch (km) where
| east terns nesting least. terns
Location 1985 1986 1987 1988 intermttently occur Sour ce

Mississippi Ri ver Basin

1. Ft. Peck Reservoir, -% -kt 4 2 (Al fonso, unpublished data, Montana Piping Plover)
Missouri River, Recovery Committee 1988)
Montana

2. Below Ft. Peck -- -- ‘18 22 (D. Chri stopherson, unpublished data)’

Reservoir, Missouri
Ri ver, Mbontana

3. Yellowstons River, - -- - 12 - (Gorges, unpublished data)
Hont ana .

4, Below Garrison Dam 114 169 175 142 192 (Dryer and Dryer 1985, Mayer and Dryer
Missouri River, North ' 1988)
Dakot a

5. Lake Sakakawea, Missouri - - - 7 - (flayer and Dryer 1988)
River, North Dakota

6. Lake Oahe, M ssouri River - - - 7 - (Hayer and Dryer 1988)

7. Yellowstone River, 22 20 24 30 (Kreil and Dryer 1987, Mayer and Dryer 1988)
North Dakota '

8. Cheyenne Ri ver, South - 31 54 27 _ 26 (Schwal bach et al. 1986, 1988; Schwal bach 1988)
Dakot a '

¢l




Table 7 (continued)

Number of adult

en

n

Approximate
| engt h of river
stretch (km where
nesting |east terns

| ocati on 1985 1986 1987 1988  intermittently oOccur Sour ce
9. Lake Oahe. M ssouri - 16 21 61 (Schwalbach et al . 1986, 1988; Schwal bach 1988)
River, South Dakota
10. Below Fort Randal |l and 202 206 292 297 140 (Schwal bach et 41. 1986, 1988; Schwal bach 1988)
Gavi ns Peint Dan, HO
"River, South Dakota to
Ponca, NE
11. Power: plant ash lagoons 18 28 22 22 (Dinsnore and Dinanore 1989, WIson 1984)
near Council Bluffs, Iowa
12. Niobrara R, Nebraaka 174 - 143 200 190 (Nebraska. Game and Parka Commi ssion 1985a)
13, Platte River, Nebraska 256 438 606 '635 5 0 2 (Nebraska Gane and Parka Commi ssion 1988;
G R Lingle, personal communication)
14. Leup River, Nebraska - - 100 155 70 (S. Gauthreaux and Nebraska Game and Parka
Commission, unpublished data)
15. Elkhorn Rivar, Nebraska 2 8 4 - - (J. Dinan, Nebraska Game and Parka Commissionm,
personal communi cation)
16. MississippiR., Cape 1264 2244 2488 2356 1100 (Rumanci k 1985, 1986: J.W Smith 1985, 1986,
G rardeau, Haaouri to 1987, 1988; M. Smith 1986; W King personal
Vi cksburg, Mississippi comuni cation; Smith and Renken 1990)
17. Power plant, Wabash 2 4 4 - - (Johnson 1987, Hills 1987)

River, E. H. Canel,

91
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Table 7 (continued)

Nunber of adult

Appr oxi mat e
| ength of river
stretch (km where

. | east terns nesting |east terns
Location 1985 1986 1987 1988 intermttently occur Sour ce
, 18. Arkansas River, Arkansas 50 80 130 119 256 (Smith and Shepherd 1985, K Smth 1986,

(above Little Rock)
19. Arkansas River, Gklahom - 78 200 200

20. Quivira National 48 48 54
Wldlife Refuge, Kansas
(Rattlesnake Creek of
Arkansas River)

21. Adobe Creek Reservoir - - 6 10
Col or ado
22. Salt Plains - 140 210

National Wldlife
Ref uge, Oklahoma
(Salt Fork of the
Arkansas River)

23. Cinarron R ver, Kansas 82 150 132 -
and Oklahoma

24. (Optina Reservoir, 46 52 60 38
Okl ahoma (Beaver River)

25. Canadian River, western 127 182 20 16
Okl ahoma and Texas

L1

smith et al. 1987)
119 (Hof fman 1986, L. Hll personal communication)

. (Boyd 1986, 1987)

L. (Barbara Canpbel |, personal communication)

. (Boyd 1986, 1987)

121 (Boyd 1986, 1987)
. (Boyd 1986, 1987: L. Hll)

2 5 3 (McCament and Thonpson 1985, 1987; U. S. Fish and
WIldlife Service, unpublished data)




Table 7 (continued)

Nunber of adult
leascferns

Appr oxi mat e
| ength of river
stretch (km where
nesting least terns

Location 1985 1986 1987 1988 intermittently occur Sour ce
26. cCanadian River, Eufaula - - 105 34 43 (L. H Il personal communication)
Damto Arkansas River,
i ncl udi ng Sequoyah
National WIldlife Refuge
27. Canadian River at - - - 12 3 (L. Hill, personal conmunication)
Nor man, Okl ahoma
28 Prairie Dog Town Fork of 44 50 12 16 241 (McCament and Thompson 1985, 1987; B. Thompson,

'Red R ver, Texas

29.. Falcon Reservoir, R o 500 150 50 222

G ands River
30. Lake Casa Blanca 5 - 14 50
31. Anistad Reservoir, Rio 20 9 - 14
G ande River

81

pets. commun.)

R o Grande River Basin

- (McCament and Thonpson 1985, 1987; B. Thonpson, .
pers. commun.)

- (McCament and Thompson 1985, 1987; B. Thompson,
pers. conmun.)

- (McCament and Thonpson 1985, 1987; B. Thonpson,
pers. commun.)




Tabl e 7 (continued)

Appr oxi mat e
| ength of river
Nunber of adult stretch (km where
| east terns nesting least terns
Location '1985 1986 1987 1988 intermttently occur Sour ce
32. Bitter Lake National - 8 6 6 - (Shomo, 1988 and S. WIIliams, New Mexico Cane and
Wldlife Refuge, New Fish Departnent, unpublished report)
Mexico (Pecos River)
Tot al 2952 4113 4932 4702 3308
The census results should be viewed in light of the extent and frequency of census efforts. Increases or decreases from year

to year may nothe related to reproductive perfornmance
* no census conduct ed in that year.
** area surveyed but no birds found
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Dilet: The interior l|east tern isplscivorous, feedingin shallow
waters of rivers, streams and lakes, Oher least terns also feed on
crustaceans, insects, nollusks and annelids (\Whitman 1988). The terns
usual ly feed close to their nesting sites. Fish prey is small sized and
i nportant genera include Fundulus,Notropis; Campostoma,Pimephales,
Cambusia, Blonesox, Morone, Dorosoma, Lepomis and Carpiodes (Grover 1979,
Hardy 1957, Rumancik 1988, 1989; Schul enberg et al. 1980, Smith and Renken
1990, Wlson et al. 1989). Mbseley (1976) bel i eved | east terns to be
opportuni stic feeders, exploiting anyfish withinacertain size range.
Fishing occurs close to the riverine colony. Terns nesting at sand and
gravel pits and other artificial habitats may fly up to 3.2 kmto fish.
Radi o-tagged terns at Salt Plains National Wldlife Refuge often travel ed
3.2-6.4 kmto fish (Talent and Hill1985). Fi shing behavior involves
hovering and diving over standing or f| owi ng vater.

Interspecific Interasctions: Interior |east ternsare breeding
associ ates ofthe piping plover (Charadrius meledus)Inthe M ssouri R ver
system (Dryer and Dryer 1985, Faanes 1983, Nebraska Gane and Parks
Conm ssion 1987, Schval bach 1988) and the snowy plover (Charadrius
glexandrius) and American avocet (Recurvirostra americana) in the Arkansas
River system (G over and Knopf 1982, Hill1985). Nesting piping plovers
usual Iy can befound within or near nesting interior |east terns at sand
and gravel pits and on riverine sandbars.

Least ternsthroughout North America nestinareasw th simlar habitat
attributes.

Coastal Areas: Coastal and California least terns usually nest on
el evated portions of level, unvegetated substrates near foraging areas
(Carreker 1985). Beaches, sand pits, sandbars, i sl ands and peninsul as are
the principal breeding habitats '(Mseley 1976). Nesting canbe close to
vater but is usually between the dune environnent and the high tide line
(Akers 1975, Blodget 1978). Unconsol i dated substrate such as smal |
stones, gravel, sand, debris and shells conprise the nesting substrate.
Am xture ofcoarse sand, shells and other fragnents nmay be preferred over
fine-grained substrates because of better cryptic qualities, stability in
wind, andvater permeability (Burroughs 1966, Craig 1971, Gochfeld 1983,
Jernigan et al. 1978, Soots and Parnell 1975, Svickard 1972, Thonpson and
Slack 1982).

Vegetation at California andcoastal |least tern nesting sites is
sparse, scattered andshort. Vegetation cover is usually less than 20% at
the time of nesting (Craig 1971, Thonpson and Slack 1982, Gochfeld 1983).
Least tern colonies in denser vegetation may be a response to habitat |oss
or a function of strong site tenacity.

Rivers: The riverine nesting areas of interior |east terns are

sparsely vegetated sand and gravel bars within avi& unobstructed river
channel, or salt flats along lake shorelines. Nesting!locations usually
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are at the higher elevations and away fromthe water's edge because
nesting starts vhentheriver flows are high and small amounts of sand are
exposed. The size of nesting areas depends on water |evels and the extent
of associated sandbars. An exami nation of the interior |east tern’s
nesting ecology on the Mssouri River (Schwalbach et al. 1988) illustrates
the changes caused by varying river flows. Al ong one stretch of the
Mssouri River in South Dakota the average size of nesting sandbars was 12
and 31 ha in 1986 and 1987, respectively; nest elevation andnestto water
distance differed by a factor of three inboth years.

The Lower MississippiRiveris very wide and carries a trenendous -
volume of water and sand. Sandbars form annually, are washed away, and
shi ft position. Many sandbars are over 3.2 km long and 1.2 kmw de. Nest
sites are often several hundred meters fromthe water (Rumancik 1987,
1988). Thus, nesting areas usually are several hundred hectares in sjze.
M ssissippi River levels at the onset of nesting also influences the
nunber of nests at a colony. smith and Renken (1990% observed M ssi ssi ppi
River colonies that averaged 100 nests/col ony when habitat was restricted
by high water early in the nesting period, but which averaged only 19.3
nests/colony during a year ofnmore noderate river levels.

Artificiglaecring=Rubisas: least terns neston artificial habitats
such as sand and gravel pitsand dredge islands (Dryer and Dryer 1985,
Haddon and Knight 1983, Kirsch 1987-89, Larkins 1984, Morris 1980). In
North Anmerica the coastal and California least terns commonly nest on a
variety ofartificial nesting habitats, even roof -tops (Altman and Cano
1984, Atwood' et al. 1979, Fisk 1975, 1978; Jernigan 1977, Massey and
Atwood 1980, 1983; Swi ckard 1974).

The interior least tern nests ondike fields al ong the Mississippi
River (Smth and Stucky 1988; Smith and Renken 1990). at sandand gravel
pits (Kirsch 1987-89), ash disposal ar eas of power pl ants (Di nsnore and
Dinsmore 1988, Johnson 1987, W/ son 1984), al ong the shores of reservoirs
(Boyd 1987, Chase and Loeffler 1978, Neck and Riskind 1981, Schwal bach
1988) and at other manmade sites (Shomo 1988). The percentage of interior
| east terns nesting on pits adjacent to the |ower reach (Colunbus -to
Plattsmouth) of t he Pl atte Rivervaries depending on the flow and anount
of exposed sandbar habitat (Kirsch 1987-89). Suitable nesting habitat in
the upper Platte River channel has been severely reduced (Sidle et al.
1989) and in many stretches of the river, sand and gravel pits annually
provide the only nesting habitat (Lingle 1989). It is unknown to what
extent sand and gravel pits, dike fields, reserveir shorelines and other
artificial habitats have replaced natural habitat. In the | ower
Mississippi Ri ver alome, 7,518 ha of bar and island habitat were lost in
di ked reaches between 1962 and 1976 (Nunnally and Beverly 1986, Smith and
Stucky 1988).
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Reasons For Current Status

' Channelization, irrigation, and
the construction of reservoirs and pools have contributed to the
elimnation of much of the tern's sandbar nesting habitat in the Mssouri,
Arkansas, and Red River systens (Punk and Robinsbn 1974, Hallbtr et al
1979, Sandhtinrich and Atchison 1986). Ducey (1985), for exampl e,
descri bes the changes in the channel characteristicsof the M ssouri River
since the early 1900s under the M ssouri River Bank Stabilization and
Navi gation Project. The wide and braided character of the Missouri River
vas engineered into a single narrov navigation channel. Mst sandbars ’
virtual Iy di sappeared between Sioux City, lowa and Saint Louis, M ssouri
(Sandhtinrich and Atchison 1986, Smith and Stucky 1988).

Wiere sandbars still occur along the Nebraska-South Dakota boundary
(Mssouri River), approximately 3,156 ha of sandbar habitat have been | ost
between 1956 and 1975 (Schnulbach et al. 1981). Sandbars along the
Nebraska-Iowa M ssouri Riverboundary have been virtually eliminatedwith
the exception of 890 hainventoried along the 80-km M ssouri National
Recreation Area (Schmul bach et al. 1981).

Current regulation of Mssouri River dam discharges post additional
problems for interior least terns nesting in remaining habitats (Nebraska
Game and Parks. Conmmi ssion 1985¢, Schval bach et al. 1988). Bef ore
regul ation of river flows, summer flov patterns vtre nore predictable.
Peak flovs occurred in March fromlocal runoff and them again in May and
June vhtn nmountain snowmelt occurs. Flows then declined during therest
of the sunmmer allowing interior |east terns tO nest as .water |evels
dropped and sandbars became available (Stiles 1939, 'Hardy 1957).
Currently, the main stem system is supposed to be regul ated for
hydropower, navigation, water quality and supply, flood evacuation,
irrigation, fish and wildlife conservation, and public recreation.
However,' system rel eases are designed to provide equitable service to
power and navigation demands, except vhtn they conflict with flood control
functions of the system

The demands are unpredictable and flowscanfluctuate greatly. Flow
regimes differ greatly fromhistoric regimes. Hgh flov periods may‘ nov
extend i nt 0 the normal nesting period, thereby reducing the quality of
existing nest sites and forcing fnttrior |east terns to initiate nests in
poor quality locations. Extreme fluctuations can flood existing nests,
I nundate potential nesting areas, or dtvater feeding areas. I nterior
| east terms al ong the Arkansas Riverin Cklahoma and Arkansas contend Wi th
dam di scharge problems simlar te those on the Mssouri River.

Al ong the Lower Mississippi River, and el aewhert, natural river
di scharge may exert consi derable influence onreproductive success. Awet
spring may delay river fall and habitat may not be available until later.
Rises in the river during the spring and summer nay inundate nests and
vash away chicks (Rumancik 1986, 1989, Smith and Renktn 1990). Renesting,
hovever, does occur and may be an adaptation to river fluctuations. Dike
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construction has created many sandbars between the dikes and many nesting
colonies are located on these sandbars (Landinet al. 1985, Rumancik 1986,
1987, 1988, 1989; J. Smith 1985, 1986, 1987). The extent to which these
sandbars are attaching to the riverbank and reducing term habitat is not
known but according to Smith and Stucky (1988) the processes of dike field
terrestrialixation are well underway at several least tern colony sites in
the lower Mississippi River.

Reservoir storage of flows responsible for scouring sandbars has
resulted in the encroachment of vegetation along many rivers such as the
Platte River, Nebraska and greatly reduced channel width (Currier et al.
1985, O’Brien and Currier 1987, Eschneret al. 1981, Lyons and Randle
1988, Sidle et al. 1989, Stinnett et al. 1987). In addition, river main
stem reservoirs now trap much of the sediment load resulting in less
aggradation and more degradation of the river bed and subsequently less
formation of suitable sandbar nesting habitat. Riverine habitat along the
central Platte River may require extensive vegetation clearing and other
intensive management. In contrast, the lower Platte River (Columbus,
Nebraska to the Missouri River confluence) has not undergone as extensive
habitat changes as the central Platte. During 1987-1989, riverine sandbar
habitat hosted 72% of the nests on the lower Platte and only 12% of the
nests on the central Platte (Kirsch 1989, Linglt 1989).

mmmrs'have become the focus of recreational

activities. Human presence reduces reproductive success (Mayer and Dryer
1988, Smith and Renken 1990). In mid-America, sandbars are fast becoming
the recreational counterpart of coastal beaches. Even sand and gravel
pits and other artificial nesting sites receive a high level of human
d i s turbance, "

Conservation Efforts

During the past few years there has been a great increase in the number
of interior least tern surveys, research projects’ and public relations
endeavors to protect the birds on the part of both public and private
conservation organizations. Proposed federal listing of the interior
least t ern prompted much of the interest in the northern Great Plains and
elsewhere. Today, many state, federal and private organizations are
collaborating to census the birds, curtail human disturbance and conduct
research.

Under authority of Section 7 of the Endangered Species Act, the U. S.
Fish and Wildlife Service is consulting with the U. S. Army Corps of
Engineers on whether dam operations on the Missouri and Arkansas Rivers

jeopardize the continued existence of the interior least tern (U.S Fish
and Wildlife Service 1989, 1990). The outconme of these formal
consultations is crucial to the recovery of the interior least tern.
Areas of habitat along the Missouri River, for example, continue to
degrade due to physical controls on the river and present wat er management
schemes. Changes in the water release regime and physical manipulation of
habitat will be necessary.
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Aside fromthe Section 7 consultation on the MissouriRiver,the Corps
Master Manual for river operations 4s under review. |f upper M ssouri
River Basin states have their vay forhol ding water in the reservoirs for
recreation and fisheries, navigation in the Missouri River could be
reduced and nai ntenance ofthe conmercial navigation project above Oraha
coul d become infeasible. The reach between Sioux City, Iowa and the nouth
of the Platte River could once more be available to interior |east terns.

Méhpament efforts i ncl ude surveys todeterm ne the nunber and
distribution of interior |east terns along theMissouri and Yel | owstone
Rivers and along the shores of the Fort Peck Reservoir.

North Dakota: Censuring has been conducted al ong the Missouri River

since 1982 and al ong the Yellowstone River since 1986. Habi t at
requirements are being estimted and reconmendations are being nade for
t he management of M ssouri River habitat. Research continues on

reproductive success and on nethods toincrease productivity. Resource
agencies areinvolved with avariety ofpublic relations efforts to
curtail human disturbance on Mssouri River sandbars and islands.

South Dakerar. Motailed studies ofinterior |east tern nesting ecol ogy
continue at Missouri and Cheyenne River sandbars and al ong the reservoir
shoreline of Lake Cahe. Resource agenci es areinvolved vith public
_ relations efforts to curtail human di sturbance on the Missouri River.

Managenent activities include the posting of nesting sites and
informational signs at boat ranps and el sewhere. This has been
conpl emented with enforcenent actions being taken by state and federal
officials. Recent amendments t0 South Dakota law prohibit the harassnent
of | east tern nesting and rearing sites on the M ssouri River.

Nebiimiksska supports one ofthe | argest breedi ng popul ati ons of
interior least terns. Annual surveys have been carried out sirce 1979.
Efforts areundervay to quantify available nesting habitat on the Platte
River at various river flows. Research on reproductive success, habitat
selection, foraging ecology, predation andthe value of sand and gravel
pits continues along the Platte River (Kirsch 1987-89, Lingle 1989, W/ son
etal. 1989).

Aflow managenent plan has been prepared forthe Missouri River
(Nebraska Ganme and Parks Conm ssion 198% and certain instream flovs have
been determned on the Platte River for the interior |east tern,its
habitat and forage fish, and for other vildlife and resources (Table 8).
In 1990 the Federal Energy Regul atory Conm ssion (FERC) ordered the
Nebraska Public Pover District to maintain the instream flovs In Table 8
for interior least terns (SO FERC Report (CM 61,180) (Sidle et al.
1990). The District seeks a new license to operate diversion dams and
other facilities associated vith the Lake McConaughy reservoir on the
North Platte River. Lake McConaughy was constructed in the [ate 1930s and
licensed for 50 years. The dam diversion structures, and other
facilities have had a nmajor inpact on the downstream habitat of the
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interior least tern. When granting a new power |icense the Federal Power
Act requires FERC to give equal consideration to the protection,
mtigation of damage to, and enhancenent of, fish and wildlife.

Posting, extensive news media efforts, posters, brochures, informtion
signs at river entry points, and |aw enforcenent patrolsare someof the
additional activities being carried outin Nebraska. The Platte River
VWhoopi ng Crane Habitat Trust is trying to rehabilitate sandbars in the
central Platte River (Lexington to Gand Island) by renoving vegetation
over extensive ereas of the river channel. FERC also ordered the Nebraska
Public Power District to construct eight permanent five- to ten-acre sites
for interior least tern nesting in the central Platte River where nesting
habitat has been severely degraded, in part bythe upstream Lake
McConaughy and associ at edwat er diversion canals and of fstream reservoirs.

Finally, Nebraska law requires state agencies to consult with the
Nebraska Game and Parks Conmission on any action authorized, funded, or
carried out bythe state agencies. This insures that such actions do not
j eopardi ze the' continued existence of endangered orthreatened species or
result in the destruction or adverse nodification ofhabitat. The
Conmi ssion reviews state sponsored or authorized projects that may inpact
endangered orthreatened species and issues biological opinions to the
state agenci es.

ddlerdadoi:erior least tern is known to breed at Adobe Creek
reservoir and has been observed at Nee Noshe reservoir. Public relation
effotts and other endeavors are underway to address fluctuating water
| evel s, human disturbance, vegetation encroachment, and predation.

Iowa: Largely devoid ofnatural interior least tern habitat, lowa's
conservation efforts have focused on monitoring and protecting the few
nest sites located on fly-ash disposal sites of two power generating
stations along the Mssouri Riverat Council Bluffs and Sioux Cty. Both
sites are nonitored to record the nunber of nesting pairs and reproductive
success. The Council Bluffs nesting habitat also is protected by a
management plan. The plan specifies 'that both people and heavy equi pnent
wi |l be kept out of the nesting area during the breeding season

Interior | east tern decoys have been set out at the DeSoto Nati onal
Wldlife Refuge to attract terns which fornerly nested therein the 1970s.
Wody vegetation has been cleared and the e raas are diskedtomai ntain

open habitat.
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Tabl e 8. Recommended annual flow regimefor Central Platte R ver,
Nebr aska'

Speci es/ Resour ces Exi sting Median
Iige Period Flow(cfs?) of Concern _ . Flow -
Jan 1-Mar 22 1,100 Bal d Eagle, yet meadow 1,710

Mar 23-May 10 2,000

May 11-Hay 14 800

May 15-Sep 15 800

Sep 16-Nov 15 2,000

Nov 16-Dec 9 1,000

Dec 10- Dec 31 1,100

sandhill crane;
waterfow , least tern
forage fish, sportfish

WVhooping crane, sandhill 1,823
crane, waterfovl, least

tern foragefish, sport

fish

Least tern forage fish, 1,433
sport fish

Least tern, piping plover, 781
tern foragefish, sport

. fish

Uhoopi ng crane, sandhill 893

crane, waterfow , |east
tern forage fish, sport

fish

Waterfow , least tern 1,186
forage fish, sport fish

Bald eagle,, waterfow, 1,253
least tetn forage fish,

h

- sport fis
'as neasured at the U S. Geol ogical Survey gage at Grand Island.

Zubic feet per second
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Mikgowissouri Departnent of Conservation maintains anactive
conservation, managenent and research program for interior |east terns.
The Missourf River hasbeen thoroughly surveyed for potential habitat;
Mississippi River colonies are ciorely nonitored and under detailed study:
and managenent plans have been devel oped. Regulations provide special
protective status forleast tern nesting areas on Department owned islands
and sandbars. Public information prograns about the interior |east tern
are widespread.’

Kanssas: The Ransas Departnent of WIdlife and Parks has funded
research on distribution, reproductive success, banding and inter-colonial
movenments, foraging ecology, and predationsince 1980. Annual surveys .
along the O marron River and at the Quivlira National WIldlife Refuge have
been conducted since 1980. Successful habitat alteration and managenent
has been on-going since 1985. Studies also have focused on the issue of
i nadequat e instream f| ows in both the Cimarrem and Arkansas rivers in
Kansas .

Oklghoma: The |argest concentration of |east terns in Cklahonma is at
Salt Plains National WIldlife Refuge. This area has been studi ed
intermittently since 1977. Research at river nesting sites has been on-
going since 1982. The Clmarron and Arkansasrivers have received more
survey anddistribution effort than the Red and Canadian rivers. Various
studies of reproductive success, inter-colonial novenents and foraging
ecol ogy have been conduct ed at Salt Plains, Optima Reservoir and t he
western reaches of the O nmarron River. Posting, fencing and extensive
news nedia efforts have been successful at Optima Reservoir and the
western reaches ofthe Clmarron River. Nesting sites on the O narron
River continue to be threatened byseveral river diversion and inpoundnment
proposals. A menorandum of understandi ng has been devel oped between The
Nature Conservancy, U S. Arny Corps of Engineers, Oklahoma Departnent of
Wl dlife -Conservation, U S. Fish and Wldlife Service, Tulsa Audubon
Society, River Parks Authority and riverbed | andowners for protection and
managenent of essential habitat on the Arkansas River in Tulsa County.

Mississiopi River Ststes TheU.S. Armmy Corps of Engineers has

undert aken extensive census work alongthe Mississippi River between
111 nole and Vicksburg, Mississippi, and along the Arkansas River to the
Ckl ahoma border.  Their surveys have provided the only i nformati on on .the
tenon the Hselsslppl River below the State of Mssouri. The |ocations
of colonies are nonitored and the infornation is used by regulatory
personnel to evaluate pernmit @® ppllcatlons and in planning operations and
mai nt enance activities on the |ower MississippiRiver.

Texas and Nev Mexico. The Texas Parks and WIldlife Department has
exam ned the numbersand distribution of interior |least terns along the

Ri 0 Grande River and. rivers in the Texas Panhandl e, and investigated
genetic characteristics of coastal and interior least terns. The New
Mexico Department of Game and Fish has conducied several years of surveys
and studies and devel oped managenent recommendationsforinterior |east
terns at and near the Bitter Lake National WIdlife Refuge al ong Pecos

Ri ver (Jungemann 1988).
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I'l. RECOVERY

Recovery obiective

The purpose of this plan is to describe actions necessary to achieve
recovery Of interior least terns. The first step in this approach is to
set a quantifiable goal (i.e., recovery objective) that, when reached,
will assure populations remain stable. The renai nder of this plan
outlines steps necessary to achieve the recovery objective. Recovery
goal s, objectives and tasks nay change as we | earn more about the interior
| east terns.

Recogni zing that the interior least termm has a broad distribution, the
recovery objective was set by taking into account: 1) current data on
distribution and abundance of interior |east terns in each river system
2) know edge of how thoroughly each river system has been surveyed; 3)
historic popul ation data, when available; 4) [oss of viable habitat; 5) an
assessnent of the potential to increase breeding pairs at currently
occupi ed sites; 6) assessment of the potential to establish breeding pairs
at unoccupied sites. Technical experts and state and federal resource
agenci es were consulted to determinethe status of current popul ations and
habitats, as well as the potential for popul ation Increase.

Therefore, in order to be considered for renoval from the endangered
species list, interior |east tern essential habitat will be properly
protected and managed and popul ations will have increased to 7,000 birds:

I. Missouri River System

A. Number of birds in the Missouri River system will increase to
2,100 adults. g

B. Essential breeding habitat (Appendix 4) will be protected,
enhanced and restored.

C. The breeding pairs will be naintained in. the foll ow ng
distribution for 10 years (assumng at |east four major -censuses
Wi | | have been conducted.during thi s time):

Montana- 50 adults

North Dakota- - 250 adults

South Dakota - 680 adults (includes 400 shared with Nebraska
on the Missouri River).

M ssouri River below Gavin's Pt. Dun - 400 adults

Lake Cahe - 100 adults

Missourl River bel ow Ft.Randall - 80 adults

QG her Mssouri River sites - 20 adult8

Chtytnnt River - 80 adults

Nebraska « 1520 adults (includes 400 adults shared with South
Dakota on the M ssouri River).

Missouri .River - 400 adults

Niobrara River - 200 adults

Loup River = 170 adults

Platte River - 750 adults

M ssouri and lowa - Qpportunities for habitat restoration 'and
rttstablishntnt of breeding pairs will be determ ned.
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[, Mississippi and Chio Rivers

A. Current nunber ofadult birds (2,200-2,500) on the Lover
Mississippi Riverwi || remain stable forthe next ten years.

B. Essential breeding habitat (Appendi x 4) will be protected,
enhanced, and restored.

111.  Arkansas R ver System

A. Nunmbers of birds on the ArkansasRiver systemwi |l increase to
1,600 adults.

B. Essential breeding habitat (Appendix 4) will be protected,
enhanced and restored.

C. The 1,600 breeding adults will be maintained in the follow ng
distribution for 10 years: .

Arkansas River, Arkansas - 150 adults
Arkansas River, GCklahoma - 250 adults
Quivira National WIldlife Refuge - 100 adults
Salt Plains National Wldlife Refuge - 300 adults
Cmarron River Basin - 400 adults
Canadi an River « 300 adults
Beaver/ North Canadian Rver - 100 adults
I'V. Red River System

A.Nunmber of birds in the Red River systemw || increase to 300
breeding adults.

B. Essential Breeding habitat (Appendix 4) will be protected,
enhanced and restored.

C. The 300 adults will be distributed along the Prairie Dog Town
Fork where interior least terns currently occur and atother
essential habitat sites yet tobe determ ned.

% Rio Gande River System ‘

A.Current number of adult birds (500) in the Rio G ande River
systemw || remain stable for 10 years.

B. Essential breeding habitat will be protected, enhancedand
restored.

C. The birds will be distributed along the Rio Gande and Pccos
Rivers.

The step-down outline lists tasks necessary tomeet the recovery
objective.  Steps (or tasks) are not presented in order of inportance.
Some st eps are underway, while others may take years before they are
begun. An expl anation of there steps is presented in the Narrative
section of this plan. Fol loving the Narrative, the Inplenmentation
Schedul e lists and sets priorities to be taken in the next three years.
The step-down outline is very simlar to' the step-down outline in the
Geat |akes/Northern Geat Plains Piping Plover recovery plan (U. S. Fish
and Wldlife Service 1988a) because both species breed in the same habitat
areas in the MissouriRiversystemand require simlar recovery tasks.

1. Determne current distribution and population trends of the interior
| east tern.
11.  Assess status and distribution of breeding popul ations.
111. Survey sandbars, reservoir shorelines, sand and gravel pits
and other suitable habitats to determ ne breeding
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12.
13.

di stribution.

112. Develop A nethod for standardization ofcensus techniques
And timng of censuses.

113, Census knovn And potential breedi ng sites.

111. Monitor reproductive success.

115. Assess dispersal patterns And genetic diversity.

116. Assess mortality.

117. Further identify life history paranmeters And devel op
population nodel s.

Assess status And distribution forthe migration period.

Assessstatusand di stribution during the Wnter.

131. Survey beaches And ot her suitable habitat t o determine
winter distribution.

132. Census known wintering areas.

133. Monitor novenent of birds between wintering sites And Assess
m xi ng of populations.

134. Assess mortality on Wi ntering areas.

Determ ne current habitat requirenents And status.

21.

22.

23.

Determ ne breeding habitat requirenents And status.

211. Assess the characteristics, including prey resources, of
breedi ng habitat.

212. Quantify And evaluate available breedi ng habitat.

213. Examine historic aerial photography and hydrographic surveys
ofriver systens to determne the previous extent of
potential habitat And vegetational changes.

Determ ne currant mgration habitat requirements And status.

221." Assess the characteristics, i ncl udi ng prey resources, of
migration habitat.

222. Quantify And evaluate available migration habitat.

Det er m ne current habitat requirements And status on w ntering

areas.

231. Assess the characteristics, including prey resources, of
W nter habitat.

232. Quantify And evaluate Wi nter habitat.

Protect, ® nhAnct, And increase interior leasttern popul ations.
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Protect, enhance, And increase populations during the breeding
-season.,
311. Increase reproducti on And, survivalat occupi ed breeding
sites.
3111. Evaluate predator impacts on eggs and chi cks and
i dentify species responsible for the predation.
3112. Evaluate techniques for predator nanagenent And
i mpl ement wher e appropriate.
3113. Restrict public use within 'nesting areas And
I nvestigate enforcement options.
3114. Manage water | evel s And riverfl OWS to reduce nest
And chick | oss.
3115. Modify oreliminate construction activities t hat
Adversely impact reproductive success.
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32.

3116. Investigate t he effects of envi ronnent al
contam nants at breedi ng areas.
Protect and enhance popul ations during mgration and wnter.
321. Manage areas to maximze survival ofbirds during mgration.
322. Manage Wi nter areas to maxim ze survival of birds during
winter.
3221. Investigate the effects of human activities on
W nter survival,
3222.. Investigate the effects of  environnental
cont am nants.

4, Preserve and enhance habitat.

41.

42.
43.

Provide protection and managenent of breeding habitat.

411. ldentify areas of essential breeding habitat.

412. Continue to evaluate areas forconsideration as essential
breedi ng habitat.

413. Establish liaison with agencies and organizations with |and
and wat er management responsibilities.

414. Revise, establish, orutilize land and water |aws and
regulations to provide protection along rivers and | akes.

415. Develop criteria and priorities forbreedi ng habitat
protection.

416. Devel op management plans for breeding habitat.

4161. Determne direct, indirect and cumulative effects of
mani pul ation ofriver hydraulics, flew reginmes, and
sedinent discharge on breeding and foraging habitat.

4162. ldentify river flow regimes that will protect and

.. enhance breeding and foragfng habitat.

4163. Determne the relationship ofexisting @ rtificfal
breeding sites to river sites.

-4164. ldentify need and techniquesof i nprovi ng habitat by
management of substrate and byvegetation control'
t hrough physical and/or non-toxic chem cal mneans.

4165. Study feasibility and determ ne needfor creating
new habitat and inplenent trials to determne
success rates of creating newhabitat.

4166. Develop |ake andreservoir control policies where
existing and potential interior least term habitat
is threatened.

4167. ldentify needs and techniques for managi ng wat er
| evel s.

417. Evaluate success of protection and management techniques.

Provide. protection and nanagenent of mgration habitat.

Provide protection and managenent of winter habitat.

431. ldentify areas of essential w nter habitat.

432. Develop criteria andpriorities for wi nter habitat
protection.

433.. Devel op management techniques.

434. Modify construction activities thatmay reduce or negatively
alter winter habitat.

435. Evaluate success ofprotection and management techni ques.

5. Devel op and implementan education program that publicizes information
on the interior least tern, including its life history, reasons for
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current status, and options for recovery.
51. Inform and educate the public on the bird's plightandrecovery
efforts.

511. ldentify target audiences among the general public.

512. Develop and distribute educational materials appropriate to
various audiences.

513. Develop materials for newspapers, radio, and television that
highlight specific interior least tern projects.

514. Provide controlled viewing opportunities if and when
appropriate.

52. Inform and educate public resource management agencies.

521. Identify critical resource agency constituents.

522. Develop educational materials appropriate to respective
agencies and their management authority.

523. Provide public resource agencies with periodic updates on
the interior least tern’s status and progress of recovery
efforts.

6. Coordinate recovery efforts.
61. Designate a recovery plan coordinator.

611. Coordinate research and management activities with
federal,state, local and private organizations.

612. Coordinate international research and management activities.

613. Coordinate development of a public information program at
t he national and international level.

Narrative

The Narrative gives further details and justification for each task in
the Step-Down Outline. The steps critical for recovery In the next three
years are outlined and given priority in the Implementation Schedule.

1. Determine current distribution and.population trends of the

The effectiveness of current conservation efforts will not be well-

understood until comprehensive distribution and census data have been

collected. Future plans for recovery also will be curtailed until a

more accurate picture of the species status is defined.

11. Assess status and distribution of breeding oo .
Most interior least tern censusing has been carried out during

the breeding season. Results indicate interior least terns are

widely distributed, as scattered pairs or in concentrations at
breeding areas. The terns probably disperse great distances as
suggested by Boyd and Thompson (1965). Continued search f or new
breeding areas and evaluation of known areas are necessary to
conpl ete our knowledge of the birds' status.
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111. _Survev sandbars. reservoil shorelines, sand and gravel pits
and _other suitable habitats to determine breeding

Currently, the distribution of the interior -leasttern on

most Of the Missouri River systemis well-known and

nmoni tored, although reservoir shorelines in the Dakotas and

Montana shoul d be further surveyed for accurate population

estimates especi al |y during &ought years when reservoir
level s art low.  Additional survey work i s needed on the
Loup River in Nebraska and el sewhere in the Platte Rjver

system The Arkansas River system needs further survey work

i n Arkansas, Kansas, Oklahoma and Texas. The |ength of the

Red Riverrequires a thorough survey as does the Ri o Grande
Riversystem and rivers in central Texas. Additional survey
work is needed on the Lower Mississippi River to determine
distribution when the river rises and f|oods nesting

col oni es. The Missouri Department of Conservation has a
study in progress to address this need. The status Of
potential sites should be nmonitored and updated atl east

once every five years.

112. v

The exposure ofsandbars In thespring follows the reduction
of ‘riverfl ows. The breeding cycle may commence at
different tinmes throughout the interior least tern's range.
Differences in breeding chronol o?y fromsouth to north nust
be deternmned. Because.of the |ength of time i nvol ved in
surveying long stretches of rivers, surveys should be
correlated with reported river |tvtls and the exposure of
sandbars.  Surveys. should account for remesting birds and
| ater nesting byyoungeradults (Massey and, Atwood 1981,
Smith and Renktn 1990).
113. ‘
Once sites areidentified as containing breeding pairs,
annual censuses of breeding and non-breeding adults should
be carried outat essential breeding habitat (Appendix 4)
for several years. |f the birds art established for several
years, censuring shoul d continue at| east once every year.
114. Monitor rerroductive success.
Censusdata provide an indication of an area's popul ation
sire, but estimates of reproductive success are al so
necessary. Mre adults may be present in nesting areas than
actually breed. Frequent mest destructionfurther |owers
productivity ofasite, rendering sinple counts of breeding
pairs less meaningful than censuses ofadults and fledged
chicks.  Reproductive success or recruitment (neasured in
terms of nunber' of chicks fledged per pair) should be
monitored annually at essential sites and at leastevery
three years, on a rotating basi s, at other sites. Causes of
reproductive faj| ure shouldbe identifiedwhenever possible.
Because of possible early fledgling departure from col onies,
miltiple counts of “fledglings should be made for
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12.

determ nation of the fledgingrate (Thonpson 1982, Thonpson
and Slack 1983).

115. _dis v .
Little 45 known about the interaction between coastal |east
terns and the interior least tern. Boyd and Thonpson (1985)
found anesting least tern in Kansas which had been. banded

as a chick on the Texas coast. It would be useful to know

i f coastal |east terns serve as a reservoir to replenish the
interior least tern popul ation; and if the status of the
coastal |east tern popul ati on determines t he numbers and
distribution of interior |least terns. Mnitoring movements
of mrked birds in major breeding areas will fill the gap In
our understanding of dispersal. know edge of how new nest
sites arecol oni zed, andwhere new birds originated will be
useful in devel oping popul ati onnmanagenent plans and models.

116. Assess mortalicy.
Factors such as hunman di sturbance, predation, and water
| evel regul atl onhave reduced success of interior least tern
eggs and chicks (Mayer and Dryer 1990). Factors affecting
adult nortality, however, have never been fully addressed
for any part of the annual cycle. Predation is a problem
fox some California and coastal |east terns (Burger 1984,
M nsky 1980, Massey 1981) and the closely allied little tern
in Europe (Had&n and Knight 1983). During the breeding
season, predation on interior |east terns by coyote (Canis
latrans) , crow (Corvus brachvrhvnches) . and raptors has been
reported (G. R. Lingle, personal conmmunication, H Il 1985,

Kirsch 1990, Mayer and Dryer 1990) and predation on nesting

adults by barred ow s (Sgtxix varia) has been recorded (Snmith
and Remken 1990). Predation is significant on the Missouri
Nati onal Recreational River (U. S. Fish and UldllIfe
Service, unpublished data). It iS important to determ ne
the extent and cause of adult and juvenile nortality during
the breeding season. o

117 . ¢urther identify life historv parameters an d evelop

population models.

Field studies of interior |east terns should be carried out
wi thout reducing reproductive success or sSite tenacity,
Future breeding studier only should be undertaken after
researchers have identified specific critical factors that
require resolution in or& to rehabilitate the species. It
woul d be useful to conpile ® 11 available |ife history data
and devel op a nodel to estimate potential population trends.

Less isknown about the migratory ecol ogy for the interior |east
tern than for any other phase of the annual cycle. Mgratory
routes have not been adequately described for spring or fall. It
i's not known ifinterior least terns follow major river systens
during nmigration or if they migrate directly north and south.
Further, it is unknown ifInterior least ternsjoin coastal |east
terns prior to coastal |east tern migration to Latin Anerica or
if interiorieastterns have their own migration route. Before
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13.

intensive individual field studies are undertaken, it may be
beneficial to coordinate surveys of potential sites with natural
resource enployees or local birders to determne ifinterior
| east terns are stopping en route to wintering sites.

w .
Interior least terns spend 6-7 nonths at wintering sites. Mst
field research, however, has been carried out on breedi ng birds.
Factors | imting non-breeding birds may be as severe or worse
than threats encountered during other times of the year.. Field
studi es should beginto® t'l|east |ocate wintering sites.
131. other

Bi ol ogists famliar with the avifauna of Atlantic and
Cari bbean coastal Latin Anerica should be contacted to
assist in determning the winter distribution ofleast
terns. A survey of the north coastof South America shoul d
be carried out to identify those habitat types used by |east
terns. However, the surveys may be difficul
Accessibility of coastal areasal ong central Anerica and the
northern coast of South America may be problematic for
geographical and political reasons. Col or - banded
.individuals woul d provide the meansto distinguish interior
| east terns fromother races or popul ations.
132. w .

Once winter sites are known, censuses of inportant areas
will provide an indication of their continuing inportance
and status as post-breeding sites.

133. Monitor NMOvement of birds between wintering sites and assess

It is notknown if -post-breeding interior |east terns mx
with coastal least terns a wintering sites. Once the
habitat types ofinterior |east terns are known, habitat
protection can begin. Monitoring movenents of birds between
different sites will provide this information, as well as
indicate the degree to which individuals fromvarious
breedi ng popul ations mixduring the winter.

131. v ‘
The extent and cause of nortality to post-breeding interior
| east terns has not been addressed. It is not clear if

adults and juveniles suffer differential mortality,orif
post - br eedi ng birds face greater threats t han do breedi ng
birds. Any information |eading tofurther delineation of
threats to the species during this time wll beinportant.
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Habitat alteration hasbeanidentified as one ofthe principal causes
of the current status ofthe interior least tern (U S. Fish and
Wldlife Service 1985 Wiitman 1988). Recovery ofthe species wll be
affected substantially bytheability to identify and protect
essential breeding habitat and to intensively manage that habitat to
maxi mi ze productivity and survival. Setting priorities for protection
of remaining sites and determining habitat wmanagement actions will
require &ailed know edge ofinterior least tern habitat requirenents
and the availability and quality ofexisting sites.

21. .

Qur know edge ofinterior |east tern breeding habitat
requirements has increased greatly during the past five years.
Data onseeningly adequate but unoccupied habitat is needed.
Conparison of habitat conditions among used sites along with data
on reproductive success will provide the info-tion necessary to
set priorities forprotection, anddetermne site-specific °
management actions to enhance breeding habitat.

211. _Assess the characteristics, including orev resources. of

breeding habitac.
The characteristics ofbrtedinghabitat MUSt be investigated
across the entire range oftheinterior |east term. At
riverine sites, habitat variables to beneasured shoul d
i nclude: nesting area and hei ght above water |evel,
vegetative coverand distribution, substrate type, and river
| evel fluctuations. Other variables nay be ofparticular:
interest at |ocal breeding areas. Measurements taken and
methods employed at various breeding sites should be
standardi zed toallow conparisons anong areas.Few data are
avai |l abl e on food resources at interior | east tern breedin
areas. Information on prey species occurrence and @ &) SSHLISHN)
are needed, as are estimates of the | ikelihood of feed being
a limiting habitat factor. The goals ofthese
i nvestigations should be identification of the' range of
habitat conditions tolerated by interior |east terns,
determ nati on of habitat factors that af f ect nest densities,
and elucidation ofhabitat conditionsthat nmay be related to
maximum reproductive success rates.

212. Quantify and evaluate available breeding habitar
As habitat assessment | s undertaken, efforts to quantify
existing interior |east ternhabitat should be initiated.
The f£irst task should be quantification of known and
potential breeding habitat. As habitat qualify data becone
avai |l abl e, existing sitesshould be evaluated with respect

t o habitat adequacy and deficiencies. Based on this
information, reconmendations for site protection or
management actions should be given priorities. Remote

sensing techniques such as aerial videography (Sidle-and
Ziewitz 1990) can be useful toquantify and, 1if possible,
rate interior least tern breeding habitat. Sandbars are
easily visible on satellite imgery of the Mississippi and
Missouri Rivers. A catalog or conmpendium of interior |east
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tern nesting areas shoul d be devel oped.
213. Examine historic serial photography and hydrographic survevs

f river v ext ent of
Vi .

For many rivers periodic aerial photographs arid hydrographic

surveys are available. It would be useful for predictive

purposes to neasure the change, ifany, in the quantity and
qual ity of sandbar habitat since photo and hydrographic
coverage began (Hameletal. in press, Rodekohr and
Engel brecht 1988, Sidle et al; 1989).  Such an endeavor
woul d allow an accurate forecast of habitat trends.

22. and ‘
Because mgration patterns of interior |east terns are not
understood, no information onhabitat requirements or status is
available. Once Stop-over sites, if they exist, are determined,
eval uation of habitat requirenments should be undertaken.

221. Assess. the characteristics, {including orev resources. of

|f stop-over sites are identified, the habitats used shoul d
be described and variables characterizing those habitats
quantified. Quantification (time activity budgets) of how
interior |east terns use the available habitats and their
length ofstay at stop-over sites also should be determ ned.
222. v ‘
Once mgratory habitats are identified and characterized,
the availability of such habitats shoul d be determ ned.
Inicially, habitat availability in the vicinity of known
stop-over Sites should be quantified and-its quality

assessed. If mgratory habitat in the vicinity of current
stop-over sites is- limted, a |arge scale survey of
avail able habitat along suspected mgratory corridors should
be nade.

23. 4 4 :
No data are available on interior least tern winter habitat
requirenents. This task should be undertaken followed by a
determ nation ofthe extent to which wintering habitats are
traditional ly used. Information on the role of winter habitat

abundance, distribution, and quality in interior |east tern popul ation
dynamics is totally lacking. Data relating winter habitat conditions
to popul ation status are needed.

As primary wintering areas are identified, characteristics
of the habitats used by interior |east terns nust be
quantified andvariables affecting quality of those habitats
elucidated. Wnter habitats should be assessed with regard
to interior least tern. prey abundance and distribution,
roostsite needs, and |ocation offeeding and roosting
habitat. Habitat characteristics near occupied sites, but
not currently used by interior |east terms, al so should be
assessed. Quantitative data on interior least tern use of
winter habitats also are needed. Information on novenents
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among wintering areas, movements anong habitats, time-
activity budgttt, theuse of prt-migration staging trtts,
etc. , may providt inportant information on habitat quality.
The goal of thtot studies should btidentification of
habitat fttturts that tfftct winter survival of inttrior
least tarns,, assure tdtquttt prt-brttding condition, and
favor mxing anong individuals from |[ocal brttding
populations.

232. .

After btstline Information on habitat characteristics and

quality is avail able, the amount and distribution of winter

habi tat shoul d bt determined. Additionally, t he quality of
existing habitat should be rated and deficiencies
identified. This effort may imvolve dtvt| opntnt of remote
sensing techniques to identify and noni tor w nter habitat.

Based on data gtntrtttd under steps 231 and 232 the

I kt!lhood of winttr habitat quantity limiting the growth of

the inttrior [ttst tern popul ation shoul d bt evaluated. 1f

winttr habitat is found to be 1limited, furthtr
recommendations shoul d bt dtvtloptd on the nttd for habitat
prottctlon or management of specific sites.

233. Eliminate current or potential thrests to winter habitat .
As winttr habitat -is identified, current and pottntitl
thrtttst o etch sift should be determined. Priority should
bt given t O sites currently ustd by inttrior |ttst ternms.
It 4s important to not only identify threats that coul d
destroy winter habitats, but al so those that coul d resultin
lowering tht quality of remaining Sites. Habitat ownership
Wl have to be taken into considtrttion whtn assessing
threats t 0 t he species.

Legal protection is ofttn not tnough to ensure perpetuation of
brttding populations. Active management actions, including predator
mnagt mnt, restricted tcctss, tndwittr level management are critical
components of a comprehensive protection pl an.
31. tht
Seasoqn.
To date, brttdi ng activity of interior | ttst terms has bttn mort
t horoughly investigated than ® ctivitits at other ti nes of the
yttr. Currtnt surveys have now identified nost of the nesting
tress in the U. S Extensive survey vork and rtstrrch
investigations of ttvtrtl major brttding areas htvt helped
delineate nmny factors contributing to the species’current
status, t hus enablingthe devtlopnint of specific recommendations
that may enhancethe sptcits' survival during the rtproductivt

season.
311. Increase reproduction apd survival at occupied breeding
sltes.

Activities that rtduct inttrior Ittst ttrn reproductive
success andsurvival on its breadi ng grounds artprobably
among the principal factors responsible for the species’
current St at us. Actions dirtcetd at eliminating or
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mnimzing such inpacts are essential to the interior |east
tern's recovery.

3111. Evaluate predator impacts on eggs and chicks and

Predation can be high in California and coastal
| east tern colonies (Atwood et al. 1979, Burger
1984, Massey 1981). Surveys on the Lower
Mississippi River reveal ed that nest predation,

especi al |y by. coyotes, has substantially reduced
reproductive success at certain colonies. The
vulnerability of terneries to such predation
increases when island habitat e ccretes to the
shoreline during periods of |ow water (Smth and
Renken 1990). Studi es conducted in the Missouri
River syst em have documented a high percentage of
interior least tern egg and chick loss to predation
(NebraskaGanme and Parks Conmi ssion, unpublished
data, Mayer and Dryer 1990). During 1987-1989,
predation accounted for nost of the nest |osses on
the Platte River except riverine nestsonthe
central Platte whereflooding caused the nortality
(Kirsch 1990, Lingle 1989). Both avian and
mammal i an species are among the suspected predators.
Further studies that document such |osses shoul d
continue. Investigations that focus specifically on
identifying predators, and the cues they use in
| ocating nests and/or -chicks, determning the tine
of predation, etc.; arenecessary if -egg and chick
mortality areto be curtailed.

3112. Evaluate technigués for predator mapnagement and

Lethal and non-lethal nethods for managi Ny mammalian
predators have been extensively devel oped for other
wi | dl'ife managenent purposes. They i ncl ude:
elimnating or relocating the animl, erecting
electric fences, and devel oping taste aversions.
Electric fences have been used to protect nesting
California and coastsl ‘least terns (Massey and
At wood 1980, 1982; Minsky 1980). The applicability
of these and ot her techniques (e. g. predator
excl usion cages) to the interior least tern should
be investigated. Few nanagenent efforts have
focused on managing @ vian predators, such as common
ravens (Corvys gorax), Anerican ecrows,great hor ned

ow s (Bube virginianus), great blue herons (Ardea
heredias), California gulls (lLarus califormicus),
and ring-billed gulls L. delavarensis).

Appropriate  mnagenent measur es shoul d be
inplemented at interior least tern sites that are
now experiencing significant andrepeated |0Ss due
to predation.

39



3113.

. 3114.

Restrict public use within nesting areas and

N4 .
Di sturbance of California and coastal leasttern
col oni es caused by foot traffic and recreational
vehicles has been well-docunented (Massey and Atwood
1979, Goodrich 1982, Burger 1984) and is al so true
forinterior |east ternms (Schwal bach 1988, Kirsch
1987-90, Lingle 1989, Smith and Rinktn 1990).
Losses incurred by these activities can be direct,
by destroying eggs and chicks, as well as indirect.
by inhibiting territory establishnent, feeding
behavi or, i ncubation and other reproductive
behavi or . A variety oftechniques that restrict
access t 0 nesting areas have been oucctssful in a
few states and shoul d be implemented on a wider
scale. These include posting, restricted access,
and fencing (Mrris 1979, 1980; Larkins 1984, Massey
and Atwood 1979). Because many interior |east tern
nesting areasart |located in renote areas, strict
enforcement of regulations is. often inpractical.
Al though the site nmmy rtct ive substantial
recreational use, budget restrictions rarely allow
full-tinme nonitoring by professional staff. It is
essential, therefore, that actions to restrict
recreational activities always be acconpanied by an
aggressive public relations effort that wll
effectively reach all potential visitors to an area
and adequately explain the” purport of the
regul ations. "Term wardens” who patrol nesting areas

to explain the restrictions, should be considtrtd

for particularly Inportant breading areas (McCulloch
1982). The U. S. Arny Corps of Engineers., U S

Fish and Wldlife Service, and stttt wildlife
agenci es coul d become involved In public relations
efforts andpatrols to protectinterior |east tern
nesting areas on the river systenms. Agents of the
Missouri Dipartntnt of Conservation naintain an
active enforcement program at Mississippi R ver
ttrnerits. Sinilar state and ftdtral tnforctntnt
tndtavors have begun on the Missouri River in North
and South Dakota, and Nebraska, and on the Platte
Riverdn Ntbrukt. Field research on Interior least
terns shoul d bt carefully exam ned foritseffects
on the reproductive success of the -birds (Brubecket
al. 1981). Research proposals should be scrutinized
fortheir benefit to interior |east tern recovery.

dénage witer levels and river flows to reduce nest
and chick loss,

A significant proportion of the interior |east tern
popul ation resides along rivers where nuch habitat
has been dtstroytd by reservoir construction,
channelization, water depl et i on, vegetative
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encroachnent, and nodification offlow regines
(Currier et al. 1985, Nebraska Game and Parks
Conmi ssi on 1985b, ' Schwal bach et al. 1986, 1988,
Eschner et al. 1981, Smith and Stucky 1988, Sidle et

al. 1989). This riverine habitat is subject to &

3115.

3116.

nunber ofadditional threats, including untimely
wat er releases from dans that flood sandbar nesting
habitat (Dryer and Dryer 1985, Schwal bach et al.
1986, 1988; Schwal bach 1988, G R. Lingle, personal
communi cation). Managing Water levels early in the
spring along some rivers could help to resolve this
problem  Nesting habitat, expected to be flooded
late in the season, could be submerged when interior
| east terns begin establishing territories in early
May, forcing then to seek higher grounds that would

be safe throughout the nesting season. It is
essential, however, that sufficient nesting habitat
is available above thefluctuation zone. Hi gh

waters in spring also hel ps keep sandbars devoid of
vegetation by reducing sprouting of young herbaceous
growth ® pd by increasing deposition of coarse
sedi ments (Currieret al. 1985, O Brien and Currier
1987).

Annual flow regimes needto be devel oped for
many river segments whereinterior |east, terns
occur.  For exanple, along the central Platte River
the Service has devel oped flow reconmendations to
support a variety of wildlife including | east tern
nesting habitat and the bird' s foragefish (Table
8). These recommendations have been accepted by the
Federal Energy Regul atory Commission as part ofthe
annual relicensing of upstream water projects in
Nebraska (Sidle et al. 1990). The water rel eases
will occur on the North Platte River, far upstream
ofinterior least tern nesting habitat. The Chio
River has a najor effect on the availability of
interior least tern habitat in the |lower Mississippi
River. Management ofthis river and other rivers
t hroughout thebird' s range need to be examined for
their effect on the interior least tern andits
habi t at .

Modify or elipinate constructiop activities that;
adversely impact reproductive success of interior
least terns

Recreational and residential devel opnent along river
fronts should be discouraged in nesting areas.
Proposal s fer maintenance or devel opment activities
that do not directly disturb breeding habitat but
that eeeur in the vicinity of nestsites should be
closely scrutinized for their potential inpact.

the of contame

dnants during the breeding season
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Contaminant effects on interior |east terns are
unknown. |t vould be useful to at least collect
addled eggs during surveys ‘and field studies for
later contaminant analysis.

32. Protect ' v

Each year, 30 percent or less of the interior least tern's tine
is spent on the breedi ng grounds. A conprehensive protection
pl an alse shoul d focuson the species survival during migration
8nd winter. Hovever, migration and vIinttr are the nost poorly
understood stages of the ‘bird’s |ife cycle and little can be
recommended until migratory patterns are determined. The
delineation ofkey areas where interior least terns spend non-
breeding months is a critical step to enable the protection
measures necessary for t he birds' survival year-round.

321. ' ‘
Nothing lo currently known 8bout tither the extent or causes
of nortality that interior |eist terns might encounter
during migration. Work that focuses on delineating
mgration routes (Step 12) should be expanded to focus on
causes of mortality as well. \Wen appropriate, neasures
shoul d then be taken tolessen the inpact upon the species.
322. Mansge vinttr areas to paximize survival during winter.

During vinter, interiorleast terns probably use open

habitats. Sand, gravel, and/or cobbl ed marine beeches nay

be selected, as vell 8s intertidal beach vasandfl ats.

3221. [nvestigate effects of human activities on wiptex
Recreational, residential, and . industrial

devel opnents each. pose 8 potentl181 threat to
interior least terns by increasing the |evel of
human 8ctlvlty. Moreover, hunting' of terns in htlin
Anmerica may be 8 factor. To date; research studies
have focused primarily on describing the impactsof
human activities on nesting grounds. Future efforts
also should be directed at collecting similar data
from vinterlng' areas, once such areas are
di scovered.

3222. Investigate  the  effects of  environmental

During surveys forInterior least tern w ntering
areas, attention should be paid to coastal
pollution. Chemical use and its impacts on foreign
Wi ntering areas shoul d be evaluated.

Because of mmj or habitat | 0Sses and increasi Ny demands ON available
habitat, protecting and enhancing existing ® d potent181 interior
least tern habitat s a npjor concern. Important breedi ng areas have
been identified but enhancement and protection of essential habitat

has been linited.  Little is known about those areas along .the
mgration route or on the wintering grounds.
41. Provide of

Essential breeding habitat (Appendix 4) will need del i neat i on,
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protection, and enhancenment to provide forrecovery ofthe
species. Efforts should include increased management activities
to provide better use and protection of existing and potential
areas. Conpatibility of other uses (e.g., recreation) for
breeding areas should be defined. AIl essential habitat needs
permanent protection, where possible, through appropriate fee
title acquisition, permanent easenent, cooperative agreenents,
and memorandums of agr eement or understandi ng anong. federal
agencies and private organizations (Appendix 2).
411.
Essential Habitat is listed in Appendix 4 to highlight known
areas tobe protected.

412. Continue to evaluate areas far consideration.as essential

Recognizing the fragi | e nature of nuch of the interior |east
tern's breeding 'habitat, eont inued evaluation and
designation ofessential habitat in primary breeding areas
will protect areas from detrinental devel opnent.

413. Establish liaison with agencies and organizations with land
and vai{r management responsibilities.
Due to increasing pressure for devel opment and use of |and
and water resources.to meet human needs, efforts shoul d be
' made tocommunicate With agencies, organizations, and
i ndi vi dual s whose decisions affect the future of interior
| east tern habitat. The, purpose woul d be to - resol ve
conflicts between known devel opnment actions and future
conflicts through planning ofland and water devel opnent.

414. Revise, establish__or ytilize land and water laws and
a4

A'4 .
I ncreasing demands fdr agricultural |and -and urban
devel opment, wetland drai nage, power generation, vater for
irrigation, recreational space, and operation of river
reservoirs have t hreat ened or destroyed interior |east tern
habitat. Enforcenent oflavs and regulations, particularly
those invol ving instream f| ow protection, 404 permts, and
endangered or threatened species habitat protection, is
needed to restrict or nodify such devel opments on the
remai ning essential interior least tern habitat, Al land-
and vattr-use legislation should be scrutinized for
potential inpact to interior |east tam habitat.
Undesirabl e legislation should be nodified and | aws enacted
that will expand the consideration given vildlife during
vater and | and devel opnent pl anni ng.

419. _Develop criteria and priorities for breedine habitat

To provide adequate protection, some habitat will have to-be
purchased in feetitle, or placed under a protective
e &N Onmme or cooperative | andowner agreenent. Al t hough
per manent protection of essential areas usually will be
preferred, in sone instances, tenporary protection of
epheneral nesting areas may be achi eved throughagreements
with private parties and public authorities. Protection of
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416.

areas listed as essential habitat (Appendix 4) is based upon
tradition ofoccupancy, nunber of birds present, site
productivity, proximity to other protected sites, i M nence
of habitat destruction, and epheneral natureofthe site.
V .

Techniques may vary front site to site &ending on need and
opportunity, but plans should be devel oped for nanagement of
essential riverine habitat (see Step 2).

4161. Determine direct, indirect. and cumulative effects
of manipulation of river hvdraulics, flow regipes.
and _sediment discharge on breeding and foraging

Manipulation of river flow regimes and river

hydraul i cs through water diversion, storage of flows
by dams, di scharge from dams for power generati on,

navigation and irrigation demands, , bank
stabilizatiofi, and channelization has significantly
altered the natural dynamic processes responsible
for 1 oss and creation of sandbars used for nesting
(Nunnally and Beverly 1986, Sandhei nrich and
At chison 1986, Smth and Stucky 1988). As a result,

breeding habitat could be lost at a higher ratethan
whit is being created. Modifications of river flow
regi nes through operation of reservoirs and |ock and
dams al so has caused concern forlong-termeffects
ofriverbed degradation oninterior |east tern
habi t at . Al t hough wmany direct ef fects of hunman
mani pul ations have been identified, suspect ed
indirect andcunulative inpacts of ongoing and
future river devel opnents need to be determined.
Under Section 7 ofthe Endangered Species Act the U.

S. Fish and Wldlife Service e d the U S Arny
Cor ps of Engi neers have consulted on the effects of
proposed dans in the Platte River system andare
consulting on the effects of main stem dam
operations on interior | east terns along the
Arkansas and Missouri Rivers (U. S. Fish and
Wldlife Service 1987b, 1987¢, 1989, 1990). Section
7 consultation provide8 an opportunity to protect
much of the interior least tern's breeding habitat.

4162. Jdentify river flow regimes that will protect and

Control ofriver flows is desirable to prevent
i nundati on of nests and young (Nebraska Game and
Parks Commission 1985¢), discourage grovt h of woody
vegetation, and to mai ntain A river with a nutrient
base necessary forproduction of fish used as food
by interior least terns. Proper instream flow is a
major goal ofongoing Section 7 consultations
regarding the interior |east tern.

4163. Devermine the relationship Of existing artificial
breeding sites to river sites.
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4164.

4165.

California and coastal |east terns readily use man-
made habitats. I sl ands, spoil piles, and beaches
formed by dredged sand and gravel, and | ocated
imedi ately adjacent to the Platte River in Nebraska
and elsevhere art used by inttriot |east terns. A
| arge percentage of the Platte River breeding
popul ation of interior |east terms nests at sand and
gravel pits. Dike fields art commonly used al ong
the Mississippi River (Hamelet al. in press, Landin
et al. 1985, Runancik 1987, Smith and Renken 1990).
Terns mayuse barges filled with sand on river
segnents now devoi d of sandbar habi t at . The
inportance of artificial habitat to recovery of the
species, and to what extent such habitat can replace
| ost natural tandbars, should be determ ned.

Identify need and technigues of improving habitat by
management of substrate and by vegetation control

Exi sting voody vegetation nay have to be renoved
from sandbars to provide suitable nesting habitat
t hrough physical orchenical mans. Annual control
may be necessary. Dredging and spreading sand or
gravel of particular particle size could inprove
substrates fornesting andincrease the height of
sandbars to: prevent conti nuous I nundat i on.
Currently, the U. S. Arny Corps of Engineers and the
Platte River \Wooping Crane Habitat Mintenance
Trust have been Cl earing islands on theMissouri and
Platte Rivers, respectively.

Study feasibilicy and determine need for creating
nev habitat and implement trials to determine

Avariety oftechni ques have beenused to create
artificial nesting rites forthe California and
coastal |east terns and to attractterns to the
sites (Massey 1981, Fanchtr 1984, Kotliar and Burger

1984). Creation of artificial habitat may be
ntcttsary i n areas vhtre manageable habitat is non-
exi stent. This may be particularly inportant in
areas where natural habitat hasbeen | 0St to
channelization and water di version. For example,
nmost Of the | ower Missouri River (lowa, Kansas,
Xissouri, and Nebraska) is now a channel and

artificially created sites (e.g., ash disposal sites
at power stations in lowa) (WIson 1984, 1986;
Dinsrort and Dinsmore 1989) artthe only habitat
available; As part of the annual relicensing effort
forupstream vattr projects along the Platte River
in Nebraska, restored |east ternnesting habitat has
been ordered by the Federal Energy Regul atory
Conmi ssi on for each bridge segnent in the central
Platte (Sidleet al. 1990). Additional restoration
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will be needed el sewhere along the Platte River.
Habitat on the Cimarron Ri ver appears to be
progressively deteriorating from wupstreamto
downstream as the channel narrows and woody
vegetation encroaches. Vegetation control |ikely
will be necessary to naintain essential habitat.
Li kewi se, habitat restoration will be necessary if
| east terns are to recover in the lowa and M ssouri
reaches ofthe Missouri River. In the Mississippi
River, the Missouri Departnent of Conservation and
the U.s. Army Corps of Engineers have devel oped a
cooperative proposal to construct twe artificial
i sl ands between St. Louis and Cape Girardeau,
Missouri. SmithandStucky (1988) discussed ot her
recommendat i ons, i ncluding nodification of dike

structures.

4166. Develop lake and reservoir gontrol policies where

Water levels affect interior |east tern reproductive
successby increasing or. decreasing the anount of
habitat available on the shoreline of reservoirs (e.
g., Lakes Oahe and Sakakawea i n the Dakotas, and
Salt Plains National WIdlife Refuge, Cklahoma) and
in dike fields. Changes in these levels during
critical periods may delay Initlatlon of nesting,
flood nest sites or feeding areas, or increase the
di stance fromnest sites to the water's edge. Lakes
and reservoirs with interior.least tern habitat must
be identified and any polici es controlling water
| evel s need to be scrutinized to determ ne the
effect on interior least tern reproductive success.

4167. ldentifv needs and technioues fOr managing water
levels. )
Lakes and reservoirs currently supporting nesting
interior least terns or that provide suitable
nesting habitat should be evaluated to determne if
wat er |evel managenent is feasible. Where feasible,
t echni ques shoul d be devel oped to nmanage water
|l evel s to inprove reproductive success.

418. Ewv ‘
Monitoring nust be sufficient to detect and nmeasure the
positive effects of protection and managenent and to avoid
potentially detrinental inpacts on interior least tern
habitat. Daily and seasonal activity patterns of interior
| east terns, along with |ocations of specific nesting areas,
will provide key neasures of the birds' response to various
management practi ces. .Monitoring vegetation to determ ne
wher e changi ng habitat conditions exist and monitoring
potential predator levels in the area should be considered.
All techniques used to improveinterior |east tern habitat
shoul d be evaluated todetermne their cost-efficiency.
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5.

42. Provide protection and management of migratiop habicat.

If migration sites are identified, their protection and
enhancement will be essential. At that point, assessment of
further needs of migrating interior | east terns will be carried
out. As sStop-over habitats are identified, current and potential
threats t 0 those sites should be delineated. On publicly-owned
sites, current land-use patterns or management actions that
could conflict with interior least tern use of existing habitats
should be identified. Feasibility of protecting major privately-
owned stop-over sites should be assessed.

43. A W

Survival and continued existence of “the species may depend on
availability of suitable winter habitat. Furthermore,
reproductive success of adults may partially be a function of
their physical condition as they begin spring migration.
Consequently, the quality and quantity of winter habitat may
limit recovery of the species.
431. Identify areas of essential winter habitat.
Essential winter habitat first needs to be identified by
surveys In Latin America.
432 _Develop criteria and priorities for winter habitat
protection.
Once further research is carried out in wintering areas,
factors will be identified as being essential for winter
habitat. At that point, a land protection strategy should
~ be developed. Areas that support the greatest number of
interior least terns,especially those supporting
individuals from important sub-populations should be given
priorities in a habitat management/protection plan.
433. v .
Once actual and/or potential interior | east tern wintering
habitat is identified, methods of managi ng those habitats
should be developed and i nproved so that wintering habitat
i s of sufficient quantity and quality to accommodate and
promote expansion of interior least tern populations to more
stable levels. y
Develop and implement an education program that puybliciizeformation
about the interior least tern. including its 1ife history, reasons for
v e
Conservation of coastal | east terns has benefitted greatly from public
information endeavors (Jackson and Jackson 1985, Toups 1976). The
interior least tern’s successful recovery will depend on curtailing
and/or redirecting human recreation and development activities.
Therefore, resource managers and the general public should be provided
with sufficient information to explain and justify changes in previous
actions. Currentefforts to developa public information program have
made an impressive start i{n this direction but nust be intensified.
These efforts also could benefit from better coordination at the
national level to target specific audiences.’ ,
51.
efforss

The first priority in developing a public information pr ogram
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52.

should be to educate the general public about the significance

and value of the interior-least tern. The public's support and

cooperation ultimately will be essential tothe species full
recovery.

511. 3 ‘
Materials prepared to increase public awareness and
appreciation of the interior least tern can be nore
effective if they are devel oped to meet specific interests
and concerns of a particular audience. Time should be spent
delineating which public groups are affected, either
directly or indirectly, byinterior least tern conservation
efforts and how each audi ence can best be reached.

512. Develop and distribut
v ar i ous -
Current efforts should be expandedto make greater use of
the varioua nedia, including newspapers, radio, and

television. The primary focus of this task should be to
provi de background information describing theinterior |east
tern's life history andhabitat requirements and to describe
how human activity/di sturbance can threaten the survival of
interior |east terns. The public should also be nade aware
of -the necessity to enact local regulations to protect the
interior least tern. However, information materials shoul d
not increase the potential for observer. disturbance to
nesting bhirds. The Service’s Tul sa office has produced an
information brochure useful throughout the range of the
interior least tern.

313. _Develop materials for newspapers.radioc. and television.

| n several- states, cooperative projects between state and
federal agencies, .as well as private organi zations and
individual s are underway to protect interior |east terns.
Such efforts whi ch generate public support should be
|appllauded and widely publicized, particularly atthe |ocal
evel .

514, _Provi view W]

Guided opportunities for observing interior |east terns may
be one of the best vehicles for generating public support
and concern. Lled by a qualified biologist under conditions
t hat minimize or prevent disturbance to the birds, such
tripe can educate visitors first-hand about the need for
strong protection and curtailment of somerecreational
activities.
Inform and educate public resource management agencies.
Some interior |east terns occur on landsthatare protected
and/or nmanaged by state and federal resource agencies.
Recreation pernmitted on these areas (e.g., hiking, vehicle use,
canpi ng) can reduce t he bird’s reproductive success. In some
areas an agency’'s own @® ctivities' ny al so pose athreat (e.g.,
control of water levels in lakes and along rivers). Contact wth
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these agencies will facilitate better nanagenent ofthe areas for
interior |east terns.
521.

Each resource agency-(including state, federal, and private
or gani zations) whose activities can impact the interior
| east tern should be identified.

522. Develop educational materials appropriaste o respective

Resour ce managers need t0 be provi ded with basic |ife

history information about the interior least tern as well as
specific management information and recommendations girectly

pertinent to their areaofresponsibility.

523. Provide public resource agencies with periodic updates op
erior ! A
efforts

It is inportant that each public agency responsible for
ensuring the interior least tern’s survival, ejther directly
or indirectly, be kept abreast of the success oftheir
efforts at both the local and national |evel. Peri odi c
updates not only inform them of progress being made, but
also renind them oftheir responsibilities to the
conservation of interior |east terns.
Coordinate recovery efforts.
Devel opment ' of a recovery plan forinterior |ease ternsinvolves
coordination ofbiol ogists, agencies, and governments so that the most
conpr ehensi ve, up-to-date Information is collected and dissemnated in
an efficiént way. Proper coordination vould al so help ensure rapid
implementation of ¢ n[]¢ @ ctiong necessary for full recovery.
61. Designate g recoverv plam coordinator .
Desi gnation ofa coordinator is recomended. Duties of t he
coordinator vould include: a) coordination of the inplenmentation
of the recovery pl an; b) namng an individual in'each state to
coordi nate and inpl ement recoverytasks; c) momitoring execution
of the plan's implementation schedule; d) rmintaining
col | aboration with state, federal, and international agencies;
dissemnating critical annual data;and coordinating range-w de
research activities forinterior |least terms. A |east tern
‘contact person should al so bedesignated for each state.
611. '
V.
Efficient achievenment of recovery goal; till beenhanced
through coordination ofresearch ® ndmanagtntntvith private
and governnental agencies. Forexanple, it would be useful
toestabl i sh and coordinate an international banding scheme
whereby birds can be easily identified throughout the annual
cycle.  Therecoveryplan outlines many facets of interior
| east tern conservation that require urgent investigation.
Repetitionof ef forts due to | ack of coordination will slow
tt;.lhcedrecovery process and may cause undue di sturbance to the
irds.
612. Coordinate international research and management activities

Devel opment  of popul ati on management plans on an
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international scale may be necessary. Interior least terns
probably winter in Latin America ® d coordination with
various nations andinternational conservation organizations
may be necessary.

613. v -RIogran at
the national and international level.
Information and educational materials developed in one river
system could be of equal benefit in other river systens.
Some materials alsomay be hel pful to states thatsupport
vintering populations. Coordination at t he federal | evel
will reduce duplication of effort @ d encourage more .
efficient use of time and money at the state level. A
coor di nat ed approach to raising an e mreness of the interior

least tern’s plight at the international level woul d ensure
protection throughout its range.
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[11. IMPLEMENTATION

The Implementation Schedul e outlines and gives priorities to tasks deemed
necessary to be undertaken in the next three years tonaxinm ze recovery ofthe
interior least tern. This process will be rtvitved every three years until
the recovery objective is met. Therefore, prioritits and tasks may change in

t he future.
KEY TO IMPLEMENTATION SCHEDULE
General Category (Colum 1):
I nformation and Research (1,R) Acquisition - A
1. Popul ation status 1. Lease
2. Habitat status 2. Easement
3. Habitat requirenents 3. Management agr eenent
4. Management techni ques 4. Exchange
5. Taxonony 5 Vithdraval
6. Denographic studies § Feetitle
7. Propagation 1. O her
8. Mgration
9. Vinttring Management - M
10. Predation
11.  Conpttition 1. Propagation
12. Disease 2. Reintroduction
13.  Environmental contam nant 3. Habitat maintenance
14.  Reintroduction and mani pul ation
15, Oher information 4. predator and

conpetitor control
5. Depredation control
6. Disease control
Pol l ution control
Publ i ¢ information
Other i nf or mati on
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Priority (colum &)-:

1. Those actions absolutely necessary to prevent extinction of the
species i n the fortseeablt future.

2. Those actions necessary t0 maintain the species' current popul ation
stat us. ‘

3. Al other actions necessary to provide for full recovery of the species.

Agency Responsibility (colum 6):

USFWS Regional O fice 2 - Albuquerque
3 - Twin Cities
4 . Atlanta
6 - Denver
USFWS Research = 8
Usrws Office of Mgratory Bird Managenent = OMBM
USFWs Office of International Affairs = A
SA = State Wildlife Agency
BR = Bureau of Reclanation
CCE = U S Arny Corps of Engineers
NPS = National Park Service
WCHT = Pl atte River Whooping Crane Habitat Maintenance Trust
€W « Colonial Waterbirds

MO = Mssouri River System

M5 = Mssissippi River System
AR = Arkansas River System
RE = Red River System

RG = Rio Gande River System
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IMPLEMENTATION SCHEDULE
Conpl ete Inplenentation Schedule for First Three Years of Recovery Effort

, Responsibjility Fi scal Year
Gener al Task Task Priority Task Regi on O her c_o s t s
Category # # Duration (USFWS) Agencies ] ! 3
11 Survey, census and 111-114 - 2. (M Annual Regi ons 3,6 SA, CCE $15K  $15K  §15K
moni tor breedi ng 2 (Ms) . Annual Regi ons 3,4 sa, COE . 815K  S$15K  $1S5K
popul at i ont 2 (ARY Annual Regi ons 2,4 SA, CCE $20K $20K  $20K
2 (RE) ‘Annual Regi ons 2,4 SA, CCE ~ $§ 5K $ 5K § 5K
2 (RG) Annual Region 2 SA $10K  $10K  $10K
16, R6 Assets mortality and 116-117 3 (MO) Annual Regi ons 3,6 SA, WCHT - $10K  $S10K  $10K
identify life history 3 (MS) Annual Regi ons 3,4 SA, CCE $10K $10K  $10K
paranettrt (including 3 (AR) Annual Regi ons 2,4,6 SA, COE $10K  §10K  $10K
popul ation model i ng) 3 (RE) Annual Region 2,4 SA, COE $10K  $10K  $10K
3 (RG) Annual Region 2 SA $10K $10K $10K
R9, R1 Survey and census Wi nter 131-132 2 Annual 8,0MBM, IA cw $35K  $35K  $15K
R6 popul ations
12, R3 Quantify snd eval uate 211-213 2 (MO) 2 years Regi ons 3,6 SA, BR, WCHT $§15K $10K $10K
breeding habitat and 2 (Ms) 2 years Regi ons 3,64 SA, COE $15K  S$15K  $1S5K
threats 2 (AR) 2 years Regions 2,4,6 SA, CCE $15K  $15K  $15K
2 (RE) 2 years Regions 2,4 SA, COE $§SK $ 5K §$§ 5K
2 (RG) 2 years Region 2 SA $10K $10K  $10K
M4, R10 Eval uate predator inpacts; 3111-3112 2 (MO) Annual Regions 3,6 SA, WCHT §15K  S$15K  $10K
eval uate predator U anageaent 2 (MS) Annual Regi ons 3,4 SA, CCE $10K  $10K  $10K
t echni ques and i npl enent - 2 (AR) Annual Regi ons 2,4,6 SA, COE $15K  $15K  $15K
2 (RE) Annual Regions 2,4 SA $§ 5K $§$ 5K S S5K
2 (RG) Annual Regi on 2 SA $§5K §$5K § 5K
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IMPLEMENTATION SCHEDULE
Conpl ete Inplenmentation Schedule for First Three Years of Recovery Effort

— Respopsibility Fiscal Year

Gener al Task Task Priority Task Regi on Q her c o s t s
Category # # -Duration (USFWS) Agencies 1 2 3
M8, M9 Restrict human and 3113 2 (MO) Annua 1 Regi ons 3,6 sa, COE $15K  $15K  S1SK
vehi cul ar accessto 2 (MS) Annual Regions.3,4. SA $10K $10K  $10K
nesting areas 2 (AR) Annual Regions 2,4,6 SA, COE $15K $15K  $1SK
2 (RE) Annual . Regions 2,4 sA SSK § 5K sSK
2 (RG) Annual Region 2 SA SS5K $5K § 5K
M3, M9 Manage water |evels to 3114 1 (MO) Annual Regi ons 3,6 COE $20K $20k  $20K
reduce nest and chick less 1 (M) Annual Regi ons 3,4 COE $15K  $15K  $15K
1 (AR) Annual Regions 2,4,6 COE, BR $10K $10K  $10K
1 (RE) Annual Regions 2,4 COE $ SK $SK. sSK
1 (RG) Annual Regi on 2 COE $§5K $S5K gsSK
12 Identify essential breeding 411-412 2 (MO) Ongoi ng Regi ons 3,6 SA
habi t at 2 (MS) Ongoi ng Regi ons 3,4 SA
2 (AR) Ongoi ng Regi ons 2,4,6 SA
2 (RE) Annual Regions 2,46 SA
2 (RG) Annual Region 2 SA
M3 Establish liaison to 413 3 (MO) Annual Regi ons 3,6 SA, COE, BR
protect breeding habitat 3 (MS) Annual Regi ons 3,4 SA, COE
3 (AR) Annual Regi ons 2,4,6 SA, CCE, BR
3 (RE) Annual Regions 2,4 SA, COE
3 (RG) Annual Region 2 SA
M9 Revise or establish laws to 414 3 (MO) Annual Regi ons 3,6 SA
o protect breeding habitat 3 (MS). Annual Regi ons 3,4 SA
3 (AR) Annual Regi ons 2,4,6 SA
3 (RE) Annual Regions 2,4 SA
3 (RG Annual Regi on 2 SA
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| NPLENENTATI ON  SCHEDULE
Conpl ete Inplementation Schedule for First Three Years of Recovery Effort

Responsibfility Fiscal Year
Cener al Task Task Priority . Task Regi on G her costs
Category _ _ * # Duration (USFWS) Agencies 1 2 3
R2, R3 Developcriteria and 415 3 (HO 1 year Regi ons 3,6 SA
priorities forhabitat 3 (MS) 1 year Regi ons 3,64 SA
protection 3 (AR) 1 year Regi ons 2,4,6 SA
3 (RE) 1 year Regi ons 2,4 SA
3 (RG) 1 year Region 2 SA
. R3, M3 Devel op river management 416 1 (M0) Annual Region 6 SA, COE, WCHT §15K $§15K
§$15K
pl ans 1 (MS) Annual Region 4 SA, COB $§10K $§10K
$10K ‘
1 (AR) Annual - Regi ons 2,4,6 SA, COE, BR $10k  $1011 .
$10K
1 (RE) Annual Regi ons 2,4 SA, COB $5K §$5kK §
5K
1 (RG) Annual Region 2 - sA, COE, BR $§5kKk §$5k §
SK
Rl, R2 Determine effects of river 4161-4162 1 (HO Annual Region 6 SA, COE, BR $25K  §25K
$25K ,
hydraulics and sediment WCHT
discharge on breeding habitat; 1 (US)' Annual Region 4 SA, COE $20K  $20K
$20K
identify flow regimes to 1 (AR) Annual Regi on 2,6 SA, COE,BR $20K  $20K
$20K : _
protect habitat 1 (RE) Annual Region 2 sA, COE $10K  $10K
$10K -
1 (RG) Annual Region 2' SA, CCE $10K  $10K
$10K
R3 Determiner el ati onship of 4163 2 (MO) 2years Region 6 SA §10K $10K
$10K
existing artificial breeding : 2 (MS) 3years Region 4 SA, CCE $10K  $10K




$10K

sites to riverine sites 2 (AR) 2years Regi ons 2,6 SA $10K $10K

sioK 2 (RE) 2years Regi on 2 SA $§ 5K § 5K §
* 2 (RG) 2years Regi on 2 SA $§ 5K § 5K §
5K

M3 Modify and/or elimnate 418 2 (MO) Annual Regi ons 3,6 SA, CDE $§ 5K § SK §
* construction activities that 2 (MS) Annual Regi ons 3,6 SA, COE $§ 5K § 5K §
> I npact breedi ng habitat 2 (AR) Annual Regions 2,4,6 SA, COE $ 5K § SK §
* 2 (RE) Annual Regi ons 2,4 SA, COE $ 5K § 5k §
;K( 2 (RG) Annual Regi on 2 SA, COB $§ 5K § 5K §
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IMPLEMENTATION SCHEDULE
Conpl ete Inplenentation Schedule for First Three Years of Recovery Effort

— Responsibility Fiscal Year
Gener al Task Task Priority Task’ Regi on Ot her c_o s t s
Cateeory # # Duration (USFWS) Acencies 1 2 3
M8 Infora and educate the 511-513 2 (MO) Annual Regi ons 3,6 SA, COE $ SK $ 5K §
5K
public 2 (MS) Annual Regi ons 3,4 SA, CCE $ SK$SK §
SK
2 (AR) Annual Regions' 2,4,6 SA, COE, BR $ 5K $ 5K §
5K
2 (RE) Annual Regi ons 2,4 SA, COE $ 5K $ sk §
5K
2 (RG) Annual Regi on 2 SA, COE $ SK $ 5k §
SK
M8, M9 I nform and educate public 52 3 (MO) Annual Regions 3,6 SA, CCE
resour ce management agencies 3 (MS) Annual Regi ons 3,4 sA, COE
3 (AR) Annual Regi ons 2,4,6 SA, COE
3 (RE) Annual Regi on 2 sa, CCE
3 (RG) Annual Regi on 2 sA, CCE
M9 . Coordinate recovery efforts 61 2 Annual Regi ons 2,4,6 SA, COE
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APPENDI X1

contact People .

The fol | owi ng individuals have offered to provi de interested parties with
information pertaining tointerior least terns in their area.

Roger Boyd

Bi ol ogy Depart nment
Baker University
Baldwin City, Kansas
913/594-6451

Denni s Chri stopherson

U S Fish and Wldlife Service
1501 14 St. West, Suite 230
Billings, MI 59102

406,/657-6028

Mark Dryer or Paul Mayer

U S Fish and Wldlife Service
1500 Capitol Avenue ,
Bismarck, North Dakota 58501
701/255-4491

Paul B. Hamel
Tennessee Departnent of Conservation
701 Br oadway
Nashville, Tennessee 37219-5237
615/742-6546

Laura A Hill

U S. Fish and wildlife Service
222 South Houston, Suite A

Tul sa, Okl ahoma 74127
918/581-7458

Gary R.Lingle

Platte River Wooping Crane Habitat Maintenance Trust
2550 N. Diers Ave.

Gand Island, Nebraska 68803

308/384-4663
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Ross Lock .

Nebr aska Game and Par ks Conmi ssion
P. 0. Box 30370

Li ncol n, Nebraska' 68503
402/471-5438

Ren Lohoef ner

U S Fish and WIldlife Service
300 Woodrow W/ son, Suite 316
Jackson, US 39213

601- 965- 4900

El i zabeth N. McPhillips

U S. Fish and Wldlife Service
Federal Building, Room 227

225 South Pierre

Pierre, South Dakota 57501
605/224-8693

Rochel e B. Renken

Fish and Wldlife Research Center

M ssouri Departm nt of Conservation °
1110 S. Col | ege Avenue

Col umbia, M ssouri 65201

314/882-9880

John P. Rumancik, 'Jr.

U S. Army Corps of Engineers

B-202 Cifford Davis Federal Building
Menphis, Tennessee 38103-1894
901/521-3857

Marvin Schvilling

Kansas Department of WIldlife and Parka
1407 College Drive

Enporia, Kansas 66801

316/342-1985

Kenneth Smith

Arkansas Natural Heritage Inventory
225 East Markham, Suite 200

Little Rock, Arkansas 72201
501/371/1706

Sartor 0. Wlliams, Il

Endanger ed Species Program

Nev Mexico Departnent of Game and Fi sh
State Capitol, Santa Fe New Mexico 87503
505/827-9914
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APPENDI X 2

Agreenments Necessary ForProtection Of Essential Habitat

1. Menorandum of Under st andi ng shoul d be devel oped between the

U. S. Arny Corps of Engineers, National Park Service, U. S. Fish and
Wldlife Service, and the State vildlife agency, forpermanent
protection and managenent (vegetation clearing, |aw enforcenent,
public relations, etc.) of all essential habitat on the Missouri
River in North Dakota, South Dakota, and Nebraska.

U S. Fish and Wldlife Service, Nati onal Park Service, and
U S. Amy Corps of Engineers should acquire easenents and/or
fee title of essential interior least tern habitat on the

M ssouri River in North Dakota, South Dakota, and Nebraska.

Menor andum of Under standing shoul d be devel oped between the

U S. Arny Corps of Engineers, U S. Bureau of Reclamation, U

S. Fish and Wldlife Service, Platte River \Wooping Crane

Habitat Mintenance Trust, and the state wildlife agency, for

the permanent protection and managenent of all essential habitat on
the Platte River system inNebraska.

The U. S. Fish and Wldlife Service should provi de |and
protection of essential interior |east tern habitat on the
Platte River system

Menor andum of Understanding should be devel oped between the
U S Army Corps of Engineers, State natural resource ® gency,
and the U. S. Fish and WIldlife Service forthe permanent

protection and managenent of essential habitat on the

M ssi ssippi and Chio Rivers.

Menor andum of Under standi ng shoul d be devel oped between the

U S Fish and Wldlife Service, State wildlife agency, and the
U S Arny Corps of Engineers governing the deposition of dredge
spoils on the Mississippi and Chio Rivers for purposes of
enhancing or creating interior |east tern habitat.

Menor andum of Under st andi ng shoul d be devel oped between the U S
Arny Corps of Engineers, U.S. BureauofReclamation, U S. Fiah
and WIldlife Service, U. S. Section ofthe International
Boundary and Water Commission, State wildlife agencies, and
appropriate agencies in Mexico for permanent protection and
managenment of all essential habitat inthe Arkansas, Red, and
Rlo Gande Rivers basins in Kansas, Oklahoma, Arkansas, and
Texas.

US Fish and Wlidlife Service, US. Army Corps of Engineers,
U S. Bureau of Reclamation, and The Nature Conservancy shoul d
acquire easenments and/or fee title of essential interior |east
tern habitat in the Arkansas, Red, and Rio Gande river basins
i n Kansas, Okl ahoma, Arkansas, and Texas.
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9. Memorandum of Understanding should be devel oped betveen
the U.S. Fish and Wldlife Service, State wildlife
agencies, and the U S. Army Corps of Engineers governing
removal and deposition of dredge spoil fromthe
MC el | an-Kerr Arkansas River Navigation System in
Okl ahoma and Arkansas, for purposes of enhancing or
creating least tern habitat.

Appendi x 3. Example Of a memorandum of understanding

MEMORANDUM OF UNDERSTANDING

The Nature Conservancy
U. S. Army Corps of Engineers
Oklahoma Department of W/ldlife Conservation
U S Fish and Wldlife Service
Tul sa Audubon Soci ety
Ri ver Parks Authority

WHEREAS an kl ahoma corporation, ("Owner") has
acquired certain lands and riverbeds on the Arkansas River floodplain in Tul sa
County, Ckl ahoma, as nore particularly shown on the pl at attached hereto as
Exhibit A (the "Property'); and

VWHEREAS sai d Property has special value for wildli fe including nesting
popul ations of the endangered Interior Least Tern, Stern antillarup
athalassos; and a

VWHEREAS The Nature Conservancy ('Conservancy ), a private, nonprofit
organi zati on committed to the conservation and managenent ofrare and'
endangered species, communities, and ecosystens, has expressed am interest to
coordinate the efforts of local, state, and federal agencies in protecting the
Least Tern; and i

VWHEREAS The United States ArmyCorps of Engineers ("Corps") has certain
wat er managenent responsibilities on the Arkansas River that mght affect the
habitat of the Least Tern; and

VWHERESS the U S. Fish and Wldlife Service, ("USFWS") has federal
management responsibilities over federally-listed endangered species such as
the Least Tern, and the Okl ahona Department of W/ dlife Conservation ("ODWC")
has state managenent responsibilities over state-listed endangered species
such as the Least Tern; and

VWHEREAS t he Tul sa Audubon Society ("TAs"), a private, nonprofit
organi zation, has expertise in the preservation of birds such as the Least
Tern; and

WHEREAS the River Parks Authority ("RPA") is a publie trust charged with
the responsibility of protecting. and enhancing interalis, natural communities
and species along the Arkansas River and its environment in Tulsa County,
k| ahoma.

WHEREAS the Owmner, ODWC, USFWS, Conservancy, TAS, the Corps and RPA all
have an interest in protecting nesting popul ations oftherare and endangered
Interior Least Tern on the Arkansas River; and

VWHEREAS The Omner is agreeable to manage jointly these lands to protect
the Least Tern.

NOW THEREFORE, the Oaner hereby grants to The River Parks Authority, an
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exclusive license and pernit, consisting of the following rights for the
purposes described, in and to the lands described in Exhibit A attached hereto
and made a part hereof, to-wt:

RICHTS GRANTED TO THE RIVER PARKS AUTHORITY

1. The River Parks Authority shall have the right to enter upon ® nd.uae said
| ands for the purpose of protecting all Least Tern nesting, fledging,
feeding, resting and cover sites, located on said property. Said
purposes shall include but not be linmted to inspection, nonitoring,
research and, if deemed necessary, manipul ation ofthesites to enhance
the Least Tern population. The River Parka Authority, upon consultation
with the USFWS, may authorize personnel fromthe Corps, USPWS, ODWC, TAS,
the Conservancy and others to enter said lands for the purposes described

herein.  Such consultation is necessary to alleviate potential for
violations of the Endangered Species Act.

2. The River Parks Authority shall have the right to control and limt
access to Least Tern nesting sites in breeding season, as necessary, and
to erect and place any signs, posters, or other &ices to identify the
land as a protected area.

SAID RIGHTS ARE SUBJECT TO THE FOLLOWING LIMITATION, HOWEVER:

-~ 1. No one will construct facilities on said prem ses nor nodify the |and
surface or habitat thereon until a proposal thereof has been reviewed and
approved by USFWS and Owner.

2.All existing RPA regulations (e.g., novehicle, dogs on |eash, curfew
clauses) wll apply.
QBLIGATIONS OF RIVER PARKS AUTHORITY
AS PARTI AL CONSI DERATION for the rights hereby granted by the Oaner, RPA
agrees to:

Solicit expert advice regarding the protection, managenent and
enhancenment of the Least Tern popul ation on the | ands fromthe agencies
and organi zations that are party to this agreement and from other sources
available to it, and shall exercise its best efforts to inplenent said
recomrendations consistent with the terms of this agreement.

QBLIGATIONS OF THE OWNER
THE OMER agrees that:
1. Inits planning and use ofsaid lands, it shall, whenever practicable,

take into consideration protection ofsaid preserve area for endangered
bird species.

2. 1t shall exercise its best efforts to inplement recomendations of the
River Parks Authority.

CENERAL_PROVISIONS
1. Neither Owner nor any other party to this agreement is required to
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obligate or spend funds under this agreement, it being the intent of the
parties that staff time and expertise be the primary contribution of each
party to the effective inplementation of this Agreement.

2. This pernit may be ternminated, in whole or in part, by the Owmer or by
the River Parks Authority upon 90 days witten notice to the other party.

3. Al notices required under this agreement shall be effective when mailed
to the follow ng persons:

To Omner: .To River Parks Authority:

Jackie Bubeni k, Executive D rector
River Parks Authority

707 South Houston, Suite 202

Tul sa, Gkl ahona 74127

4. By their signatures hereto, the Corps, USFWS, ODWC, TAS, and the
Conservancy agree to assist the owner and The River Perks Authority by
provi ding expertise and assistance toward the common goal of protecting,
managi ng, and enhancing the Least Tern popul ation on the |ands descri bed.

IN WTNESS WHEREOF, the parties hereto have subscribed their nanes as of
the dates indicated:

By: Dat ed:
Its:
THE NATURE CONSERVANCY Dat ed:
Attest:
By: By:
Lts Vice President Its Assistant Secretary
U S. ARMY CORPS OF ENG NEERS Dat ed:
By .
Its:

OKLAHOVA DEPARTMENT OF WILDLIFE CONSERVATI ON
By: Dat ed:

[ts:

U S. FISH AND WLDLIFE SERVI CE

By: Dat ed:

Lt s:

TULSA AUDUBON SOCI ETY Dat ed:
At test:
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By: By:
Lt s : Its:
RIVER PARKS AUTHORITY Dat ed:
Attest:
By: Dat ed:
LL s:
APPENDIX 4

Essential Breeding Habitat forinterior Least Terns

Riverine sandbars, river channel environment including open channel area,
channel width, and appropriate instream flows, and lake shorelines and ot her
habitats provide essential habitat for the interior least tern. The interior
| east tern is conpletely dependent on these habitats for foed and nesting
sites. Therefore, destruction or adverse nodification of remaining habitats
wi Il cause continued reduction of the species range and eventually a reduction
in population numbers. The areas described and mapped herein as essential
habitat will provide the space necessary for continued existence and growth of
interior least tern populations required to meetthe recovery objective. The
fol | owi ng maps. depict essential habitat forthe interior |east tern. Hatch
marks along river segments and certain national vildlife refuges indicate the
areas where essential habitat intermttently occurs depending on water
conditions..  For exanple, sandbars and interior |east kerns do not occur al ong
every kilometer of the indicated segnents of rivers. Locations of nesting
birds may change fromyear to yearwithin the indicated segnent..
. Mssouri River System

Montana - Mssouri River between Fort Peck Dam and North Dakota

North Dakota - Yellowstone River and Mssouri River between Grrison

Dam and the Cannonbal | River.
South Dakota - Cheyenne River fromthe Belle Fourche River to Lake

Cahe; Missouri River from Ft. Randall Damto nmouth ofthe °

Niobrara River and fromGavin's Pt. Damto Ponca,
Nebr aska.
Nebraska - M ssouri River from South Dakota to nmouth ofthe N obrara
River andfrom Gavin's Pt. Dam to Ponca; N obrara River
from H ghway 183 bridge to Mssouri River; Loup River
fromSt. Paul to Platte River; Platte Riverfrom
Laxington to Chapnman and from Columbus (H ghway 81
bridge to, Missouri River.
. Mssissippi River - From H ghway 146 bridge, Missourd and Illinois to
Vi cksburg, Mississippi
[1l1. Arkansas River system
Kansas - Quivira National WIldlife Refuge and Cimarron River
Oklahoma - Salt Plains National WIldlife Refuge; from bel ow Kaw Dam
to Arkansas River and Arkansas River from Tulsa to Miskogee;
C marron R ver in Beaver, Harper, Wods, Wodvard, Mjor,
Ki ngfisher, Logan, and Payne counties; Canadian River in Ellis,
Roger MIls, Dewey, O eveland, McClain, Haskell, Pittsburgh, Hughes,
Miskogee, and Sequoyah counties; Sequoyah National WIldlife Refuge;
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Red River from Harnon county to H ghway 277/281 Dbri dge.
Texas - Canadi an River from Sanford Dam to Ckl ahonma: Prairie Dog
Town Fork/Red River from Briscoe/Armstrongcounty boundary to
Burkburnett, Texas.

V. Pecos River - Bitter Lake National WIldlife Refuge., New Mexico.
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Yellowetona
River

Lake Sakakaweas

Garrison Dam

1I

Essential Habitat in North Dakota:
Indicated Segments of the Missouri and Yellowstone Rivers
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Essential Habitat in MossisSSsSippPa

Indicated Segmentof the M ssissippi River
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Quivira
National wildiife Refuge
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Emsential Habitat in Kansas:
Quivira National wildlife Refuge a N d Cimarron River
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Appendi x 5

LI ST OF REVIEVERS

M. Sam Barklty

Endangered Species Coordi nator
Arkansas Gane and Fi sh Commi ssion
No. 2 Natural Resources Drive
Little Rock, Arkansas 72205

Dr. Dean Roosa

| owa Departnent of Natural Resources
Val | ace State Office Bui | di ng

Des Moines, |owa 50319

Ms. Susan Lauzon

Endangered Species Coordi nator
I'linois DOC

Lincol n Tower Plaza

525 south Second Street
Springfield, Illinois 62706

M. Chris lverson
Endangered Speci es Coordi nat or

| ndi ana DNR
608 State Ofice Building
I ndi anapol i s, Indiana 46204

M. Mrvin D. Schwilling

Kansas Fish and Gane Commi ssion
Box 54A, Route 2

Pratt, Kansas 67124

Ms. Lynda J. Andrews
Kentucky Dept. of Fish & Wldlife

Resources
1 Gane Farm Road
Frankfort, Kentucky 40601

M. Gary Lester
Loui si ana Dept.
and Fisheries

P. 0. Box 15570
Bat on Rouge, Loui siana 70895
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