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1993 AT-A-GLANCE

PIPING FLOVER
(CHARADRIUS MELODUS)

MISSOUR! RIVER POPULATION SURVEY AND PRODUCTIVITY MONITORING

ADULTE a
ADULT WMONITORED MEST b OBIERVED ¢ FLEODGE A ACTUAL 2
CENSWUE  PRODUCTION NESTS SUCCESS PRCGOUCTICN RATIO PROOICTION
Fort Peck Resarvoir a0 a0 15 40.0 2] .80 g
(FTPKRES}
Fort Peck, River 2 1 1 0.0 [ 0.00 ]
[FTFRRN
Lake Sakakawes 5 3 11 273 34
(LKSKRES]
{Zamizon River 125 a6 &9 4.9 23 1.07* LT
[GARRRIV)
Lake Oahe, NC 45 27 41 14.6 G
{LONDRES)
Laks Cahe, 30 21 14 T 571 1 .14 2
{LOSDRES)
Fort Randall River 12 12 4 20.0 ] 0.00 a
(FTRLRI)
Lewis and Clark Lak 32 az 16 nz 1 0.06 1
{LECLRES)
Gayins Point Rivar 109 109 54 685 58 1.05 a8
(SAPTRIVY
TOTAL 381 314 218 39.0 132 0.84 1 168
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Chicks obaarvad Lo have fedged ram areas moenttared for produciviy.
Chizks fledged per pair of adutts on ancas meniorsd for productieily.

Chicks ledged on the entire reach (Nadge raflo X tolal adums],

Viakghlzd avarages teach reach X eorrespanding fledyge raithe
Compoaila Nedge ratie dua to movement of birds within these reaches prior to adult censua.



1993 AT-A-GLANCE

INTERIOR LEAST TERN
(STERNA ANTILLARUM]

MISSOURI RIVER POPULATION SURVEY AND PRODUCTIVITY MONITORING

ADULTE a
ADULT MONITORED HWESTE DJBSERVED ¢ FLEDSEd ACTUAL e
CEMSUS PRODUCTICN MESTS SUIHCCESS PRODUCTION RATIC PRODUCTION
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{FTPKRES)
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Lake Clahe, ND B2 49 65 4.8 0
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Lake Oaha, SO 41 38 13 385 Q 0.00 0
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(FTRLRIV}
Lewis and Clark Lak 76 76 54 JF0 a7 097 37
{LECLRES)
savins Paint River 377 272 182 467 113 .83 113
(GAPTRIV}
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SUBJECT: Annual report on the Missouri River interior least tern (Sterna
antillavum) and piping plover (Charadrius melodus) population status and
productivity including activity conducted under endangered species research permit
PRT-704%30.

PURPOSE: This report is intended to provide annual trend data on the adult
populations and production estimates of least terns and piping plovers nesting along
monitored reaches of the mainstem Missouri River during 1993. Efforts have been
made to standardize data presentation in this report so that comparisons can be
made with previous data collected on these reaches. All activities and procedures
used to collect this data during the 1993 nesting season are discussed within this
document. This report represents compiled data from seven U.S. Army Corps of
Engineers Lake and Natural Resource Offices and three contracted U.5. Fish and
Wildlife Service-Ecological Services Offices. If procedural information in greater
detail than what is presented herewithin is required for comparative studies,
unassimilated field office reports are available from the Operations Division of the
Omaha District, US. Army Corps of Engineers, Omaha, NE.

INTRODUCTION

The U.S. Army Corps of Engincers (Corps) received a jeopardy Biological
Opinion on the operations of the Missouri River Main-stem System from the 1.5,
Fish and Wildlife Service (USFWS$) on November 14, 1990. This Biological Opinjon
(Opinion} concluded that the operations of the Missouri River would likely
jeopardize the continued existence of the interior population of the least tern (Sterna
antillarum) and the Great Plains population of the piping plover (Charadrins
melodus). The least tern was listed as state and federally endangered in 1985. The
piping plover was listed as state and federally threatened also 1o 1985.

The Opinion included Reasonable and Prudent Measures, Reasonable and
Prudent Alternatives, and Conservation Measures that, if implemented, would
preclude jeopardy to these species. The preclusion of jeopardy was based on
production to be measured by fledge ratios of least terns and piping plovers on the
Missouri River. Implementation of recovery measures is to be monitored through
annual breeding adult population censuses and productivity surveys. Once
productivity standards are achieved they will be maintained and monitored for ten

CONsSeculive years.

During the period from 1986-89 the Corps, in anticipation of an Opinion, began
funding a series of studies to determine the population distribution of least terns and
piping plovers throughout the Missouri River basin, and to determine factors



influencing the decline of these species. Based on findings of these studies, measures
were initiated to reduce the impacts of human recreation on nesting areas and water
release hydrographs were developed to prevent flooding of nests and pre-fledged
chicks.

Upon receiving the Opinion in 1990, the corps intensified efforts to gather life
history data and vital rates of piping plovers and least terns nesting on the Missouri
River. Universities and the USFWS were contracted to collect this information
during a sccond series of studies. Further measures, resulting from these contipuing
studies, have been developed and are currently being implemented ta deter predation
on the nesting colonies, to better control the inundation of low elevation nesting

sites, and to retard the loss of habitat due to vegetation encroachment.

The 1993 nesting season represented the initial effort by the Corps to undertake
the survey and monitoring activities and to become actively involved from the field
perspective in the recovery of these two species. Corps staff from four Lake CHfices
and three Natural Resource Offices were involved on seven of nine designared
reaches of the Missouri River, conducting adult population surveys and productivity
monitoring of nesting sites along nearly 500 miles of river and reservoir shoreline.
In addition, the Corps provided funding for scope-of-work contracts with threc
USFWS$-Ecological Services field offices, which surveyed and monitored an
additional two reaches and part of a third involving 225 river miles.

Data collection was standardized through the development and use of basin wide
data cards for nest sites, adult surveys, and chick observations (Appendix A page 22).
A guidelines manual for field personnel to use during piping plover and least tern
survey and monitoring activities was developed and utilized during the field season.
Training sessions covering proper field techniques, chick identification, juvenile
aging, permit compliance, and record keeping were held for all staff involved with
either the adult surveys or the productivity monitoring.

All work was conducted in compliance with the conditions of the endangered
species research permit {Regional Blanket Permit PRT-704930, subpermit 93-07)
issued to the U.S. Army Corps of Engineers, Missouri River Division, Omaha,
Nebraska, by the USFWS's Denver Regional Office to work on least terns and
piping plovers within the Missouri River Basin during 1993, and with authorization
of represented state game and fish departments. Contracted agencies were
individually permitted.




DESIGNATED STUDY AREAS
Study development included designating nine reaches historically identified as
plover and tern nesting areas within the mainstem Missouri River, to be used as

management units. These reaches were selected based on geographic location,

hydrographic characteristics, and the ability to control or influence water elevations
through dam releases. These nine management units include four riverine or lotic

reaches and five reservoir reaches. Lake or field office responsible for adult censuses

and productivity monitoring was determined by proximity to the given reach.
Management reaches, agency and office conducting the surveys and monitoring

activities during 1993, and inclusive river miles of survey and productivity subsample

areas are listed below.

FORT PECK RESERVOIR (FTPKRES)
USFWS Charles M. Russell National Wildlife Refuge-Fort Peck Office
Billings Suboffice, Ecological Services; Assisted by Corps Fort Peck Lake
Office, Fort Peck, Montana
Adult Census: River Miles 1785.0-1771.0
Productivity:  River Miles 1785.0-1771.0

RIVER BELOW FORT PECK RESERVOIR {(FTPKRIV)
USFWS Charles M. Russell National Wildlife Refuge-Fort Peck Office
Billings Suboffice, Ecological Services; Assisted by Corps Fort Peck Lake
Office, Fort Peck, Montana
Adult Census: River Miles 1712.5-1581.5
Productivity:  River Miles 1712.5-1673.0

LAKE SAKAKAWEA RESERVOIR (LKSKRES)
Corps Lake Sakakawea Natural Resource Office, Willistan, ND
Adult Census: River Miles 1568.0-1480.5
Productivity: River Miles 1505.0-1507.0
Corps Lake Sakakawea Lake Office, Riverdale, ND
Adult Census: River Miles 1456.0-1389.6
Productivity: River Miles 1452.0-1444.0, 1393.5-1393.2

RIVER BELOW LAKE SAKAKAWEA RESERVOIR {GERRR]V]
Corps Lake Sakakawea Lake Office, Riverdale, ND
Adult Census: River Miles 1389.2-1341.2
Productivity:  River Miles 1377.5-1367.5, 1360.0-1350.0
USEFWS Ecological Services North Dakota Field Office, Bismarck, ND
Adult Census: River Miles 1341.5-1299.7
Productivity:  River Miles 1328.5-1318.5, 1317.5-1307.5



LAKE OAHE RESERVQIR, NORTH DAKOTA {LOSDRES)
Gorps Lake Oahe Natural Resource Office, Bismarck, ND
Adult Census: River Miles 1232.0-1299.0
Productivity:  River Miles 1296.5-1286.5, 1282,0-1272.0

LAKE CAHE RESERVOIR, SOUTH DAKCTA (LDNDRES}

Corps Lake Qahe Natural Resource Office, Mobridge, SD
Adult Census: River Miles 1231.5-1165.0
Productivity:  River Miles 1190.0

Corps Lake Oahe Lake Office, Pierre, SD
Adult Census: River Miles 1165.0-1110.0

USEWS Ecological Services-South Dakota Field OHice, Pierre, SD
Adult Census: River Miles 1110.0-1072.0
Productivity:  River Miles 1110.5-1110.0, 1104.0-1089.8

- RIVER BELOW FORT RANDALL DAM (FTRLRIV)

) Corps Lake Francis Case Lake Office, Pickstown, 8D
Adult Census: River Miles 880.0-845 0
Productivity:  River Miles 880,0-845.0

) LEWIS AND CLARK RESERVOIR (LECLRES)

. Corps Lewis and Clark Lake Office, Yankton, SD

B} Adult Census: River Miles 845.0-811.0
Productivity:  River Miles 845.0-811.0

RIVER BELOW GAVINS POINT DAM (GAPTRIV)
Corps Lewis and Clark Lake Office, Yankton, SD

Adult Census: River Miles 811.0-750.0

Productivity:  River Miles 811,0-750.0

GENERAL LIFE HISTORY AND HABITAT OBSERVATIONS
. Due to the Corps commitment to actain training for all field personnel involved
- in the 1994 surveying and monitoring activities and the difficulty in coordinating a
basin wide effort, initial habitat use surveys were conducted one to two weeks later
than when they typically occurred in the past. Least terns and piping plovers were
. found to be distributed through out the management units by the end of May - first
-~ week of June.

Habitat use survevs 1o locate active nesting colonies for monitoring purposes,
were conducted with the aid of binoculars or spoitmg scope. Potential nesting areas
were typically observed from a boat. Large islands or beach areas accessible from
~ land were searched on foot using bird behavior to indicate active nesting colonies,

- LKSKRES used a fixed-wing aircraft to locate nesting colonies on the extensive
reservoir system found within this reach. Sites found to have terns or plovers
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actively exhibiting nesting or courting behavior were recorded on 1S, Army Corps
of Engineers aerial mosaic maps {Appendix B page 26) and monitored during
production surveys. Habitat use surveys were conducted from the third week of
May until the middle of July. By 15 July, successful colonies were assutmned to be
established and located nests were generally into the later stages of incubation with
many successful adults brooding chicks.

FTIPKRES: Habitat was in good condition upon the arrival of birds to the
nesting areas within FTPKRES. Due to the continued drought and subsequent
reduction of reservoir water levels at Fort Peck, shoreline habitat suitability may
have exceeded that found during the previous years nesting season. Plovers were
noted to be present at the reservoir on 28 April with the earliest terns documented
on 3 June. Nest nitiation dates for piping plovers at FIPKRES ranged from 3
May to 11 June while least terns initiated nests from 11 to 18 June. Above normal
precipitation during the spring and sumrmer led to rapidly rising reservoir elevations
at FTPKRES. A 17.3 ft increase in water level {2208.8 ft above mean sea level, 1
March to 2226.1 £t msl, 1 Seprember) inundated past years nesting beaches and
ternunated many of the active low elevation nests. Nesting islands were further
tmpacted by the high water as wave action likely destroyed several nests that were
not completely inundated. Habitat conditions expected for the 1994 nesting season
continue to deteriorate as water levels continue to rise. Beaches likely to remain
exposed will have had six years of uninterrupted vegetative growth.

FTPKRIV: Quality of habitat on the FTPERIV reach during 1993 was
comparable to that observed during past surveys. Below normual daily average
discharges of 6600-7500 cfs from Fort Peck Dam resulted in severa] bare islands and
sandbars with crest elevations up to two feet above the water surface. The first least
tern observed within the subsample area during 1993 was sighted on 27 May. Piping
plovers arrived on the nesting area 9 Jure. Nest initiation dates for least terns
nesting on the FTPKRIV reach ranged from 2 to 18 June. Piping plovers initiated a
single nest within this reach on 6 July, 25 days later than any nest initiated by
plovers on the FTPKRES reach, Habirat conditions within this reach during 1994
will be highly dependent on releases from Fort Peck Dam., High elevation sandbars
have become vegetated due 1o the lack of scouring flows,

LKSKRES: Least terns and piping plovers were well distributed th roughout the
historic nesting sites on the LKSKRFES reach when surveys began on 27 May.
Although both species were present at this time, back-calculation of ncubated eggs
indicated that plovers began initiating nests during the week of 3 May while terns
did not begin laying eggs until 13 June. The latest recorded nest initiations for
plovers on LKSKRES during 1994 were on 13 and 17 June. Terns were observed to




continue nest initiation as late as 10 July. Habitar condition on LKSKRES was
very good for both spectes at the beginning of the nesting season, Low lake levels
exposed large gravel-sand beaches, and several large gravel islands were available
within the reservoir, Habitat had changed dramatically by completion of the
nesting season. The majority of the nesting habitat available during the early part of
1993 was inundated by the rapidly rising lake elevations and many of the birds were
forced to abandon this reach by the end of July. High elevations of many of these
nesting areas during nest initiation aided early nesting plovers in fledging broods
before inundation, Elevation of Lake Sakakawea rose from 1816.8 f above msl on 1
March to 1837.1 ft above msl (20.3 ft) on 1 September. Ridge Island in the Van
Hook Arm of LKSKRES was 400 acres in size and 2.5 miles long on 1 June. At this
time, twenty-eight adult piping plovers were ohserved on the island. By August,
Ridge Island had been reduced to slightly more than an acre. Full reservoir
condirions coupled with efforts to maintain a stable pool during the spring for fish
spawn in Lake Sakakawea, will make habitat availability extremely marginal for least
tern and piping plover nesting during 1994,

GARRRIV: Below normal releases of 16,500 cfs daily average provided
excellent nesting conditions during nest initiation periods along the GARRRIV
reach. Extensive sandbar and island beach habitat was available throughout the
reach when plovers began to arrive on the nesting areas in late April. Least terns
were first observed 19 May. Nest initiation was documented as early as 8 May for
plovers and the first week of June for terns. A recard rainfall in mid-July inundared
all sandbars downstream of the Heart River confluence near Bismarck, ND and
likely impacted recruitment of juvenile plovers and terns throughout the GARRIV
reach. Sandbar availability and habitat condition for the 1994 nesting season will
depend on releases from Lake Sakakawea. Sandbar and island beach habitat within
this reach has extensively vegetated on the higher points during the past several
years ol reduced flow. A decreasing flow during the nesting season, if significant,
could provide vegetation free nesting sites and increase chick survival by providing
areas for brood dispersal during the fledging period,

LONDRES: Below normal pool elevation in Lake Oahe again resulted in good
habitar conditions for both terns and plovers nesting within the headwaters region
of LONDRES reach during the spring of 1993, Piping plovers had begun nesting
activity prior to the start of monitoring in late May. Farliest nest initiation for
plovers was calculated to be 13 May and 8 June for terns. Cold wet weather in late
May and early June in this reach appeared to delay tern nesting activity for nearly
two weeks after the birds arrived on the nesting areas. As occurred on most reaches
during the 1993 tern and plover nesting season, rapidly rising reservoir conditions
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and high tributary flows terminated nearly all of the nesting activity within the
LONDRES reach. With reservoir pool levels expected to remain high during 1994,
natural nesting habitat within the upper end of lake Oahe may be nearly non-
existent,

LOSDRES: Lower basin precipitation and high late spring tributary flows
caused earlier rises in lower basin reservoir elevations than whar was experienced in
the upper basin reservoir reaches (Lake Oahe - 1592.7 ft above msl on 1 March,
1610.7 ft above msl on 1 September}. This increase in Oahe pool resulted in a nine
foot increase in elevation berween the beginning of the 1992 nesting season and the
1993 nesting season. Subsequently habitar conditions had deteriorated as water levels
approached the vegetation on many of the historic nesting areas [ocated on the
LOSDRES reach. Both piping plovers and least terns were seen on the nesting areas
when surveys started in the Mobridge area on 18 May, and in the Pierre area on 25
May. The earliest recorded nest initiation for plovers on LOSDRES during 1993,
was 1 June with most birds initiating on or about 10 June. Least terns began
initiating nests § June with the majority nesting on or about 18 June. Continued
rise of reservoir surface elevation prematurely terminated ali nesting activity on this
reach by the end of July 1993. Habitat availability will be severely limited in 1994
if reservoir conditions remain the same. Many of the nesting areas including the
Blue Blanket area near Mobridge were completely inundated during 1993. Wave
action and high water scouring of vegeration should improve the condition of these
areas for nesting when receding reservoir elevarions again expose these sites.

FTRLRIV: Habitat conditions within the FTRLRIV reach remained much the
same as they have during the past several years during the early part of the 1993
nesting season. Very few high quality areas exist within this reach although sites
that are available are typically quite large. Vegetation has impacted these areas
above the elevations where water has been able to prevent new plant growth.
Piping plovers and least terns were observed on this reach during an initial
inspection trip 4 June, 1993. Initial plover nest initiation was determined to have
occurred on 3 June with terns initiating nests starting 15 June. Flood control
measures, with releases being dramatically reduced during the first week of July,
resulted in vast expanses of sandbar habitat being exposed throughout the FTRLRIV
reach. Daily average releases from Fort Randall Dam were as low as 650 ofs {or the
period {rom 11 to 14 July. Water conditions within the river channel were 5o low
that survey efforts were complicated during this time. Fort Randall releases in the
period from 1 June through 31 Augnst averaged 27% of normal. Observations that
were conducted did not indicate as large a use of this habitar by renesting terns as
one would expect. Tt is possible that this habitar became available too late for it to
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be utilized as nesting habirar in 1993.

LECLRES: Reconstructed habitat within the LECLRES reach was the primary
habitat of choice for piping plovers and least terns during the early part of the 1993
nesting season. Plovers were distributed throughour the reach during habitat use
surveys the third week of May, and began initiating nests on 8 May, Least terns
were first observed on the LECLRES reach the last week of May and began to
mnitiate nests 4 June. Large, newly aggradated sandbars, formed at the upper end of
this reach during flooding of the Niobrara river, provided new nesting substrate for
renesting terns after the water receded starting the first week of July. Twenty-three
tern nests were inittated on this habitat in the upper reach during the period 1
through 8 July and birds continued to initiate nests until 20 July even though the
lake peaked out at 1208.9 ft msl on 15 July due to flood inflows. Excellent nest and
chick success was recorded for this reach during the later part of the nesting season
as expansive sand flats developed with the contimued recession of flood waters.
Habitat should be in good condition within this reach for the 1994 nesting season
particularly if flows from the Fort Randall Dam and the Niobrara River do not
greatly exceed those observed during the early part of the 1993 fnesting seasor.

GAPTRIV: The 1993 nesting season on the GAPTRIV reach was successful
even though it contained both catastrophic flooding events on the lower part of the
reach and record low water conditions during flood control activites on the upper
part of the reach. An initial reduction of discharge from Gavins Point Dam to no
more than 26,500 cfs for 12 hours every third day, provided habitat conditions
similar to those seen along this reach during the past several nesting seasons.
Vegetation has severely impacted availability of nesting habitat in this reach. Both
terns and plovers have been forced to nest on extremely low elevation sandbars that
are periodically flooded by tributary inflow or off season changes in dam discharges.
Birds primarily nested on areas exposed by the reduction in flows with plovers
initiating nests as early as 25 April and terns beginning to nest over a mounth later
on 30 May. Record numbers of terns began to show up on the GAPTRIV reach
during the first week in June. Large nesting colonies were established on the upper
end of the reach where less tributary inflow resulted in more habitat being exposed.
Peaking discharges for the birds was abandoned 27 June as tributary runoff between
Yankton, 5D and Sicux City, IA continued to increase. Flood control measures to
help reduce the record setting flood stages on the lower Missouri River, reduced the
amount of water being discharged into the river in late June. Habitat condition and
availability greatly increased as the river elevation receded throughout July. This
was a result of releases from Gavins Point Dam averaging only 28% of narmal
during the period from 1 July to 31 Augnst, Habitat increased in the reach from




approximately 13 small sites at the start of the nesting season to nearly 600 acres late
in July. Highly fluctuaring tributary inflow {rom the James and Vermillion Rivers
impacted nesting on the lower end of the reach, although much of the renesting
effort was concentrated on the upper end near Yankton, SD) as habttat simply didn't
exist below the canfluence of the Vermillion River. Nesting success on these late
nest attempts was actually similar to those earlier in the year and would have been
higher if not for the nests lost to weather and flooding (Figure page 10). Abundant
habitar for brood dispersal, due to extremely low water conditions, led to excellent
chick survival rates on several of the larger nesting colonies. Nearly forty fledged
least tern chicks were seen in one flock staging on a sandbar near Yankton, 5D,
Habitat conditions on the GAPTRIV reach actually deteriorated during the 1993
nesting season. Vegetation was able to establish over much of the historic nesting
sites and predicted high discharges for the reach will pur nesting sites at a premium
for the 1994 nesting season.

POPULATION CENSUS

The adult population census was scheduled to be conducted simultaneously
throughout the Missouri River during the weeks of 27 june and 4 July. Extended
periods of rain, cold damp weather, and high wind delayed completion of the
survey until 24 July. Weather conditions and drastic changes in nesting site
distribution due to rising reservoir levels, complicated survey results. During the
survey many birds werc recorded as transient probably moving off of 1 flooded area.
Surveys in the FTPKRES, FTPKRIV, LOSDRES, FTRLRIV, LECLRES, and
GAPTRIV were completed prior to emigration of adults off the breeding sites
within these reaches. Survey results in the LKSKRES, GARRRIV, and LONDRES
indicated that water conditions may have forced birds to emigrate out of the
reservorr reaches and into the higher habitats of the riverine reaches (Figure page 11}
prior to the survey. This is especially evident in the results of the LKSKRES census
where only five adult plovers were counted but where 34 chicks were known to
have fledged earlier in the year.

Census activities were conducted with the aid of a boat and binoculars or
spotting scope. Adults were counted either while incubating clutches, loating on the
sandbar, or flying overhead near the natal areas. If heavy vegetation existed on an
area preventing observation of adults on the ground, sites were entered, causing the
birds 1o flush where they were then counted in the air. On sites with large nesting
colonies, where bird activity makes actual counts improbable, the census count was
recorded as twice the number of active nests plus the brooding pairs. Date, ume,
observers, and site location was recorded duri ng entry of each census record.
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All terns and plovers observed on the Missouri river haviog adult plumage were
recorded as breeding adults.

The 1993 population distribution of piping plovers and least terns nesting on the
Missouri River, remained similar to past years, with Gavins Paint and Garrison river
reaches supporting the largest concentrations (Figure page 13). As previously
mentioned, LKSKRES counts were most certainly impacted by the rising reservolr,
while GAPTRIV record least tern census may have in part been due to the poor
nesting conditions on the southern reaches of the terns nesting range. Flooding on
the Platte River system in Nebraska, and on the Mississippi River, precluded least
tern and piping plover production within those areas in 1993. Population trends
show a fairly stable population of least terns using the Missouri Ruver system (Figure
page 14), while piping plovers continue in a three year decline (Figure page 14).

This decline in nesting adult plovers is a point of concern and may be partly
explained by improved nesting conditions on alkaline wetlands within the prairie
coteau region of the Northern Great Plains. Reaches conducting the adult census
and dates during which the census was conducted are listed below.

Fort Peck Reservolr 10 - 11 June
Fort Peck River 14 - 16 July
Lake Sakakawea 10 - 24 July
Garrison River 7 - 16 July
Lake Oahe ND 12 - 20 July
Lake Oahe SD (southern 1/3) 22 - 30 June
Lake Qahe SD (central 1/3) 6 July

Lake Cahe SD (northern 1/3) 13 July

Fort Randall River 22 July
Lewis and Clark Lake % - 13 July
Gavins Point River 29 June - 7 July

Harmony with land is like harmony with a friend;
yous cannot cherish his vight band and chop off bis left,
That is to say, you cannot love game and bate predators,

----- The land is one ovganism.”

b ol
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'BIPING PLOVER POPULATION DISTRIBUTION
1993 BREEDING ADULT CENSUS

30 (7.9%) FORT PECK RESERVOIR
2 (0.5%) FORT PECK RIVER

109 {28 6%} GAVING POINT il

125 (32.8%} GARRISON
5 [1.30%) LAKE SAKAKAWEA ¥

32 {8.4%) LEWIS AND CLARK

12 13.1%) FORT RAMDALL

21 [5.5%) LAKE OAHE, S0 45 (11,8%) LAKE GAHE, NI

LEAST TERN POPULATION DISTRIBUTION
1993 BREEDING ADULT CENSLUS

82 {11.8%) LAKE DAHE, ND
135 {18.4%) GARRISON

41 (5.8%) LAKE OAHE, S0

38 {5.5%) FORT RANDALL |

76 [10.9%]} LEWIS AND CLARK
14 {2.0%} LAKE SAKSKAWEA

272 (39.1%) GAVING POINT

31 (4.5%) FORT PECK RIVER
7 11.0%) FORT PECK RESERVOIR ‘
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PRODUCTIVITY AND RECRUITMENT OF FLIGHTED CHICRS

Productivity monitoring provides a standard of measurement anto which success
or failure of implemented management practices can be evaluated. The most critical
scale of any recovery effort must be rated with the return gained from annual
reproductive efforts or in the recruitment of young to the adult population. No
matter how much habitat is created or prudent measures implemented, nothing will
recover piping plover and least tern populations unless anmual productivity exceeds
annual mortality. In light of this, fledge ratio goals {number of juveniles produced
annually per pair of breeding adults) were established by the Biological Opinion to
give the Corps a target to meet in implementing management activities on the
Missouri River. Correct estimates of these ratios are essential to evaluate the success
of efforts applied towards meeting recovery goals. Every effort was made to
accurately collect and report all aspects of the productivity monitoring activities
during 1993.

Sites identified through early habitat use surveys to contain active nesting
colonies {except on the FTPKRIV and GARRRIV reaches where productivity was
geograpically subsampled), were revisited every 7-10 days during the duration of the
summer to record nesting activity and chick survival, Active nesting sites were
searched to determine number of nests and principle causative factors responsible for
any nest being prematurely terminared. Each colony was searched on foot with the
4id of binoculars. Nests were located by observing adult behavior or by doing
systematic searches of the colony site. Each nest was identified by placing a
numbered wooden tongue depressor within five meters of the nest. Nests were
relocated every 7 to 10 days until the nest was termipated. All on site ACtivity was
limited to 30 minutes or less including any passive predator management activities.

Information collected from each nest was recorded on a standardized nest card
and inchided number of eggs, stage of incubation-obtained through use of the egg
flotation method, nest fate, nest location, and nest elevation {only for highest and
lowest nest on the site). Cause of nest termination was recorded as hatched or
destroyed, with hatched nests being determined by the presence of piping fragments
ot chick excrement in the nest bowl. A nest was considered successful if it hatched
a single egg from the clutch. Cause of nest fate on large nesting colonies was greatly
aided by identifying all eggs in active nests wich the nest number written on both
ends of the egg with a non-toxic felt pen. Destroyed nests were identified to a
principle causative factor including but not limited to , flooding, weather, human

disturbance, predation, and abandonment.
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Chick survival was recorded during weekly nest searches of nesting areas. As
the breeding season progressed, efforts were concentrated on locating chicks and
keeping track of fledged chicks using natal areas. Chicks were typically flushed
ahead of observers on the nesting sites and were aged by visual observation of size
and primary feather development. Care was taken to prevent chicks from flecing
into the water in efforts to escape from the observers. Chicks were tracked during
the fledging period by recording each observation on a chick record sheet. Because
of a high probability of fledging before the next weeks visit twenty-two day old
plovers and 15 day old least terns were considered fledged.

The 1993 breeding season proved to be extremely difficult for plovers and terns
particularly within the reservoir reaches. Results of the 1993 production surveys
are given for plovers (Table page 17) and for terns (Table page 18}). Flooding and
weather are the dominant factors identified to have severely impacted recruitment of
chicks to the flighted population. The reservoir water level at FTPKRES increased
6.7 feer between the earliest nest initiation date and the last nest termination date,
resulting in the inundation of all tern nests and eight of 15 plover nests. Strong
winds accompanied with rain, along with flooding of the Milk River in Montana,
drowned or killed by exposure, at least nine tern chicks and destroyed several other
nests along the FTPKRIV reach, despite a reduction in releases from Fort Peck
Dam. Rising lake levels on the LKSKRES reach destroyed 55% of the plover nests
and two-thirds of the tern nests along with flooding three nearly fledged plover
chicks in Hoffland Bay. GARRRIV reach had extremely wet cold conditions during
much of the nesting season and several chicks were presumed to have been lost to
exposure. Flooding of tributary rivers impacted many of the nesting sites especially
below the Heart and Knife Rivers, even though releases from Garrison Dam were
reduced to compensate for higher flows. This may also explain many of the
unknown nest fates recorded in this reach. LONDRES and LOSDRES suffered
nearly complete losses of nesting efforts due to the unusually rapid rise of this
reservoir. It is difficult to explain the abrupt cessation of nesting within the
FTRLRIV reach betrween 1992 and 1993. Vast amounts of habitat, available after
drawdown during flood control measures, apparently did not attract terns.
Difficulty in river navigation and greatly reduced survey effort may explain some of
this change in tern and plover use of this reach. Inability to get to nesting sites
prevented fates from being determined on many of the nests located within the
FTRLRIV reach in 1993. Predation, unusually nonexistent on other reaches dunng
1993, severely impacted first nesting plovers and terns on artificial habiiat within
LECLRES reach. One-hundred percent of the first 16 nests on this reach were
destroyed by mink and raccoon predation. Renesting activity started

16
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after the Niobrara River receded, exposing vast areas of unconsolidated sands. One
tern colony initiated 12 nests at River Mile 839.0 laying 27 eggs the first week of
July. Twenty-six chicks fledged from this sandbar during August. Severe flooding
on the lower end of GAPTRIV reach was compensated for by excellent nesting and
chick survival an colony sites at the upper end of the reach. Although predator
presence on natal areas did not appear to be significantly lower than in past years,
predator impact was almost nonexistent. Low predator success and the subsequent
high fledge counts can be assumed to be related to the vast size of the sandbars used
for brood rearing. Continued decline of reservoir releases from Gavins Point Dam
during the later portions of the nesting season, exposed large areas of sand adjacent
to the nest site sandbars, and allowed wide-spread dispersal of pre-flight chicks.
Basin-wide fledge ratios declined for the piping plover to 0.84 chicks per pair {Figure
page 14), well below that needed to establish a stable population. Least tern fledge
ratio, similar to total population numbers, increased in 1993 to 0.57 chicks per pair
(Figure page 14), highest ratio on the Missouri River mainstem since the 0.64
recorded in 1988 and 1989

OTHER ACTIVITIES AND MANAGEMENT ACTIONS
PREDATOR AVERSION

Predator exclosure cages were utilized on five of the nine reaches to increase
survival of piping plover nests. Cages were assembled on site during the time
allowed for productivity monitoring activities. Hands were washed with no scent
soap prior to the handling of any cage components. Cages used on the LKSKRES,
GARRRIV, and LONDRES were constructed of 2" X 4" welded wire mesh and
held in place with four electric fence t-posts. Assembly and ipstallation time was
approximately five minutes. Cages used on LECLRES and GAPTRIV were
constructed of 2" X 2" welded wire mesh and held in place by six 14" wire hook
stakes, assembly and installation time was similar. No apparent avoidance of caged
nests by piping plovers was detected, Results of cage use during 1993 are listed by
reach below.

LKSKRES 1 cage 1 flooded  Q.00% nest success
GARRRIV 15 cages 10 hatched 0.67% nest success
LONDRES 14 cages 6 hatched 8 flooded 0.43% rest success
LECLRES 14 cages 4 hatched 10 predate 0.26% nest success
GAPTRIV 38 cages 29 hatched & flooded £.76% nest success

15



Three strobe light systems were experimentally erected in 1993 ro test their
ability to deter nocturnal ocular dependent predators. Results coptinue to warrant
further experimentation with this technique. Two systems which remained
operational for the duration of the nesting season, installed ar River Miles 801.5 and
799.2, had a combined fledge ratio of 2.75 chicks per pair for plovers and 1.77 chicks

per pair for least terns.

POSTING AND FENCING

Discretional posting of nesting areas was again undertaken during 1993. Islands
with more than four active nests and in jeopardy of human disturbance were signed
prohibiting access and roped off with baling twine. Compliance with this posting
has been excellent, and recreational influence on plover and tern production was
nearly non-existent during the 1993 nesting season.

SPECIMEN COLLECTION FOR CONTAMINATE ANALYSIS

Sixty-two least tern eggs, 44 piping plover eggs, 2 adult verns, 8 tern chicks, and
1 plover chick were collected during field activities and forwarded to respective

federal contaminate labs for analysis.

NEST RELOCATION

After verbal permit amendments, nine piping plover nests and two least tern
nests were relocated on sandbars to protect them from rising water or sandbar
degradation during the 1993 nesting season. Nests were relocated less than ten feet
from the original nest location and nest site substrate and vegetation were made 10
appear similar. [f multiple moves of a nest were expected, nests were relocated onto
a 12" X 12" piece of 1/8" plywood buried in the sand. This allowed the nest and its
jmmediate surroundings to be picked up muliple times without disturbing the
actual nest bowl after the first move. Nests were typically only moved in the later
stages of incubation. The nesting birds showed very little stress over the moved nest
lacation and many returned to the eggs shortly afer the area was vacated. Excellent
success was obtained by relocating nests which only had a couple of days left before
hatching. This method is recommended to save the occasional nest which may be

lost just prior to hatching.
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FUTURE PROJECTS

s Development of a GIS database for least tern and piping plover nesting areas

along the mainstem Missour1 River.

w  Use of GPS system for nest elevation, island mapping, geomorphological

studies, and nest relocation.

w Develop a single pole strobe light unit for rapid installation and better site

cOvErage.

or  Software development to provide a faster transfer of data to ensure proper
water release regulation and standardization of data analysis procedures.

@ Study least tern and piping plover nesting chronology and survival rates on
unregulated tributary system to determine applicability of a "natural

hydrograph" to the Missouri River.

e Continue adult census and productivity monitoring.
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NEST RECORID
PIPING FLOVER AND LEAST TERN

1 1 2 3 4 5 8 T & % il 18 12 13
Nest Humber Year Species
" SITE IATA
14 15 16 17 12 19 2 2 22 23 1 15 26 27
Site Reach River Milé Habitat Man. Act,
c KEST GATA
Date EGES
Visit Ko, Day Time fhserver Fo. #'ed  Ing, Statusg
2129 30132 3334 35 36 37 38 39 jﬂ_ 41 42 42 45 45
D HEST FATH £ FREDATOR HWANAGEMENT
dp 4T 48 ﬁ 50 51 52 53 54 55 56 57 58 39
Pate Cause Pred. Reason Strobe Cage Other Date Installed
REST SUMMARY FEST ELEVATION
F 60 61 62 63 B4 65 &6 6T 88 63 mofl omn G| Later
0] famm ——
Kest Inikiatign Est, Hatch Ezp. Days  Maz Eggs Add. g:i: Eiiif
¢iutch Hatch Eggs )
CPTIONMY. (for neat relocation)
H
Type of Object Neminant Vegetation Wearest Flant Spp.
COMMERTS:

Nest Site Map
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NEST RECORD PROCEDURES

A. WEST IDENTIFICATION

Box 1-1 . .
Tatal Nests Pound wfit Reach

Box 4-6
varn af Flover Nest Kumber

Box 7-10
Tear Nest Locabed

Box II-13
4.0.0. Specles No.
&1 Pipisgy Morsr
N [mast Tern

B. STTE MATA

Bex 14-16 .
gite [dentification Number:

{14 corresponds with reach code}

Beox 11

River Rezch Mest Located [n
Fort Pack Reseryolr
Hizsouri River below Fb, Pack
Lake Sakakavez .
Missouri River below Garrism
Lake Dahe, Worth Daketa
Lake Oghe, South Daketa
Fort Randall Rearh
Lewis and Clack Lake
Garies Paint Reach

Box 13-22 )
River Kile of Kesting Site

Box 23-25

Nest Site Habitat Characteristics

100 Sandbar

200 Beach

300 Peninsula/Point

{00 Island Seach .
500 1siand PeninsulafPoint
B0 Other

Bor 26-17

Xagt Site Habitat Kanaga. Aetivifry

1t Herbicide

3 Hand-palled

3 Buildosed

i Sand-fenced

S Burned

&1 Oyster Shall

0 Floating Tsiand
80 Decors

% Other

{. NEST DATA

Ber 2829
Nomber of Mast Fisit
1 Fizal Nest ¥lsit

Bor 30-16 .
Date and Time of West Visit

Box 1T-19
Observer Initiala

Box il )
fumber of Eggs iz Nest Bawl

Bor 41 ,
¥unber of Zggs Mumbered During
¥isit

Box 41-43
Ineubation Stage of Clutch
(See Diagranm 3elow)

Box 44
Muit states
1 Praseut
2 Abseat

Box 5
Nest Status
1 Yocsaj
1 Appears Abandoued
3 TRatched
§{ Destroyed
S Unknowm

D. HEST FATE

Box 16
Negt Pate
e,
oy
3 Nbandened
{ [akoown
Bor 47-48
Cause of Nest Fate
Hatehed
icks in Bowl )
1z Chicks Obzerved ou Jite
13 Hatched Bgms
14 Piping Prageentz in Kest
15 Chick ﬂ;ﬁginqs in West
Destrorsd Flo
N Eggs Present, Sashed Qut
2} Mast Pilled, Ko Zqq3
1 Mood Debris Near feak,
I:d Eggsﬂl:reest
Dastrvored Weather
]| Ejgs Snapendad in Sand
wiio Nest Beml
5 Seashed in West

Destroyed Predator
41 Tracks wiin 2 m of Xest

42 Destr. Byo Shell Kear Nest

{1 Bgy Talk in Nest Bowl

4 Predator Observed
50 Bestroyed Sandhar Ergsiog
6 Destroyed Ruman Distarbance
T Destroyed Onknmin

Boy 4%
[apact Predator
Miznk

%gccgan
&
Raéuru:
Domestic Dog

striped Skunk
Ringﬁlled Gl

B K- N T o

§ hmeriean Crow
3 (ther

Box 43
Pactor of Identificakien
1 Predator dbserved
2 Tracks wfin 2 mof Nest
3 Destroyed Eqy Characheristics

E. FREDATOR MANAGEMENT

Box 51-53
Kanagesent Techniques

feg
r |

Box 34-56
Date Strobe System Instalied

Box $7-59 )
Date fxclosure Cage lastalled

F. HEST SOMMARY

Box 50-63 L
Date of Kest Initiation

Box B4-6]
Estimated Batehing Date

Eox 68-49
feat Erposare Days

fox T
Haximum Clokch Size

Bex 71
Mumber of Eggs Ratched

Box 12
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CRENSOS RECORID

© Site Reach Biver Wile " Date (NM-TD-TP%
Time Observers _
PIPFING PLOVERS LEAST TERNS
Total 2dults Ohserved Total Adults Chseryved
Tetal Rotive Nests Total Active Nezstg

Tatal Bdults w/Young Total Bdults w/Young

Conmenits!

CODES FOR FEACH:

Fort Fesk Reserroly

Kiszoury %iver below Rart Peck
Lake Sakakawea

Wizsauci Ruver Delow Garrisen
lake Oahe Woeth Daksta

Lare fahe Scuth takata

Fort Szodall Reack

Lewis and Clack Lake

savins Priet Reach

W PSS omm oo L e | =

24



CHICK OBSERVATION RECORD

River Species # #
Date Site Mile (277, 074) Obhs. 2ge Fledged
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FORT PECK RESERVOIR 1993 NESTING SITES
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1993 NESTING SITES
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FORT RANDALL RIVER 1993 NESTING SITE§.
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GAVINS POINT RIVER 1993 NESTING SITES
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