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EXECUTIVE SUMMARY 
 
Nest depredation continues to be a significant limiting factor to the Great Plains piping plover 
population.  Previous studies conducted in east-central Alberta and in the United States have 
shown that the use of predator exclosures can significantly reduce piping plover nest 
depredation.  Since 2002, predator exclosures have been applied to as many nests as possible in 
Alberta with the goal of increasing nest success and ultimately enhancing fledging success. 
 
As a part of this program, annual surveys are conducted on core breeding lakes in order to better 
gauge population numbers and movement.  These surveys complement the International Census 
conducted every five years.  They also provide researchers with an opportunity to re-sight piping 
plovers banded in Alberta in previous years, as well as those banded in other jurisdictions.  The 
information collected from band recoveries assists wildlife managers in determining dispersal 
patterns as well as adult and juvenile survival and complements the banding program being 
undertaken in Saskatchewan. 
 
Two types of predator exclosures were used during the 2004 field season.  Both were very 
similar in design.  The only difference in the two was that one design was prefabricated by a 
steel manufacturer and reinforced with 3/16 gauge steel and the second type was built in the field 
by researchers.  Both exclosures were small, quick to apply and proved very effective in 
protecting piping plover nests from potential predators.   A total of 71 nests were found in 2004.  
Of the 70 with known fate 87.1% of exclosed nests hatched (54/62) and 50.0% of unexclosed 
nests hatched (4/8).  Mayfield nests success was calculated to be 6.1% for unexclosed nests and 
78.2% for exclosed nests. 
 
Population inventories were carried out on 38 waterbodies.  A total of 134 adults were located 
during the course of these surveys.  Over one quarter of all birds were located on Muriel Lake.  
Piping plovers were located on three lakes for the first time.  Broods were monitored regularly 
and fledging success was calculated to be 38.0%.  One hundred and four young were banded and 
63 band re-sightings were recorded during the summer of 2004.  
 
In addition to the fieldwork associated with this project, presentations were given in a variety of 
forums including to cabin owners and at 11th Annual Wildlife Society Conference. 
 
All activities carried out during the course of this project were done in support of the “Alberta 
Piping Plover Recovery Plan 2002-2004”.  In particular, these activities were conducted to 
address Section 5.3 Productivity Enhancement, Section 5.4 Information and Education and 
Section 5.5 Research of the Recovery Plan.  Results from this project will be presented at the 
next Alberta Piping Plover Recovery Team meeting to seek endorsement for the continuation of 
this project in 2005. 
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1.0 INTRODUCTION 
 
The piping plover is designated as “Endangered” in Canada (COSEWIC 2004), “Threatened” in 
the United States (United States Fish and Wildlife Service 2004), “Vulnerable” by The World 
Conservation Union (IUCN 2003) and is listed as “Endangered” under Alberta’s Wildlife Act 
(Prescott 1997).  Low productivity, primarily resulting from nest depredation, has been identified 
as a significant limiting factor to piping plover populations in the Great Plains (Whyte 1985, 
Haig 1992, Heckbert 1994, Richardson 1999).  Results from studies carried out in east-central 
Alberta from 1995 to 1997 showed that through the use of predator exclosures, piping plover 
nest depredation can be significantly reduced thus increasing productivity (Heckbert and 
Cantelon 1996, Richardson 1999).  Results from other jurisdictions within the Great Plains have 
had similar results (Rimmer and Deblinger 1990, Melvin et al. 1992, Larson et al. 2002, Murphy 
et al. 2003).  A four-year management project implementing the use of predator exclosures on a 
large-scale basis in Alberta was concluded in 2001.  The results from this project led the Alberta 
Piping Plover Recovery Team to endorse the use and continued refinement of predator 
exclosures as a management technique in the Alberta Piping Plover Recovery Plan 2002-2004 
(Alberta Piping Plover Recovery Team 2002).  The refined program has been ongoing since 
2002 (Engley and Schmelzeisen 2002, Schmelzeisen and Engley 2003) and in addition to 
exclosure application, this program includes inventories on many lakes with the potential to 
support plover populations.  These annual surveys will assist wildlife managers in determining 
the population trends and distribution of Alberta’s piping plovers.  Field crews have also become 
increasingly involved with the information and education component of the Recovery Plan. 
 
2.0 STUDY AREA 
 
The majority of this program was carried out on waterbodies in east-central and southeastern 
Alberta.   Freshwater Lake in Saskatchewan as well as the Saskatchewan side of westernmost of 
the Reflex Lakes (hereafter referred to as Reflex Lake) were also included in the study because 
of their proximity to the Alberta lakes in the program. 
 
3.0 MATERIALS AND METHODS 
 
Four researchers in two field crews carried out the majority of the work.  One crew was stationed 
at Dillberry Lake Provincial Park along the Saskatchewan border just north of Provost, Alberta.  
The second crew was stationed at Whitney Lakes Provincial Park, east of Elk Point, Alberta.  
Crews also spent time monitoring lakes in the Hanna area.  Additional staff from the Alberta 
Conservation Association and Alberta Fish and Wildlife assisted in project activities on lakes 
outside of the core program area. Field crews contacted landowners whenever crossing private 
land was necessary in order to gain access to a lake. 
 
3.1 Nest searches and monitoring 
 
Beginning on 11 May 2004, potential breeding lakes in east-central Alberta and the western most 
part of central Saskatchewan were surveyed for returning piping plovers.  The locations of nests 
found during lake surveys were recorded in UTM NAD 83 by using Garmin 12XL GPS units.   
Nests were monitored at least once a week throughout the incubation period.  To avoid 
disturbance to incubating adults, nests were monitored from 50-100 m away using binoculars or 
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spotting scopes.  Nests were only approached when no signs of activity were seen from a 
distance.  The status of the nests was recorded including active incubation, depredation of eggs, 
damage to exclosures, unexplained abandonments and hatching.  Nests were considered to be 
successful if at least one egg hatched (Murphy et al. 1999). 
 
3.2 Exclosures 
 
Exclosure application and monitoring techniques followed the procedures outlined by 
Richardson (1997).  Once located, the majority of nests had predator exclosures applied to them 
within one day of discovery, regardless of stage of laying or incubation.  One researcher carried 
the exclosure to the nest and secured it to the substrate.  After application, each nest was 
monitored to ensure adults resumed incubation.  No exclosures were applied to nests that could 
not be monitored at least weekly or that were in areas where a high number of curious humans 
would be attracted to erected exclosures, potentially leading to nest abandonment. 
 
Two predator exclosure designs were used in the summer of 2004 (Figure 1).  These designs 
were the same as those used in 2002 and 2003.  The first design (referred to a Type I in this 
report) was circular in shape, made of a single length of stucco wire approximately 2 m long and 
40 cm high.  The two ends of the stucco wire were overlapped by three sections and attached 
using 10 cm nylon cable ties forming a circular exclosure 60 cm in diameter.  In an effort to 
prevent predatory birds from perching on the exclosures, the horizontal wire along the top of the 
exclosure was removed in order to expose the vertical wires, creating 5 cm spikes around the top 
of the exclosure.  Each exclosure was held in place by five 25 cm nails, bent at the top.  The nails 
were evenly spaced and inserted through the bottom section of the exclosure in order to secure it 
to the substrate.  To protect against aerial predators, the tops were covered with 2 cm x 2 cm 
plastic mesh, secured with 10 cm nylon cable ties.  The second design (referred to a Type II in 
this report) was very similar to the first.  It had the same base diameter and height as the first but 
was slightly tapered towards the top to facilitate stacking of the exclosures.  It was also 
reinforced with two 3/16 gauge steel rings, one around the bottom and one 5 cms below the 
vertical spikes that were exposed.  Finally, three 3/16 gauge steel rods were attached to the 
exclosure at even intervals.  All other aspects of the exclosure and application were the same as 
the first design. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Type I (left) and Type II exclosure designs. 
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3.3 Population inventories 
 
Adult surveys were conducted between 25 May and 7 June, during the peak of breeding activity, 
and following guidelines outlined by Goossen (1990).  Lakes were surveyed by walking 
approximately 60-70% of the way from the waters edge to the vegetation line and stopping 
periodically to scan for plovers.  Location of adult plovers and breeding activity was recorded 
and mapped and all adults were checked closely for leg bands.  Field crews remained in the field 
until 4 August 2004 to ensure that a more accurate count of fledged young was recorded.  Young 
were considered to have fledged if they were seen at 18+ days of age (Murphy et al. 1999).  
South Cooking Lake was not surveyed until 29 June 2004.  Birds located on this lake were 
included as a part of the provincial total since no other lakes were found with piping plovers in 
close proximity to South Cooking Lake. 
 
In past years, fledging success was estimated from a single brood survey conducted between 3 
and 11 July.  However because of non-synchronous nesting by plovers and the fluctuating timing 
of nest initiation dependent on weather conditions, a single visit was deemed ineffective.  After 
consulting with the Recovery Team, and the discovery of alternative methods (Flint et al. 1995) 
for calculating productivity (see 3.5 below) it was determined that efforts would be better placed 
on monitoring individual broods periodically than in conducting a single brood surveys.  
Complete lake surveys were conducted throughout July on all lakes with known breeding piping 
plovers.   
 
3.4 Banding 
 
Opportunistic banding of young plovers was also carried out.  Young were captured using hand 
nets and marked with a combination of one metal, one black and white striped plastic band and 
one coloured DarvicTM plastic band (yellow for Alberta birds, white for Saskatchewan birds).  
Bands were applied in combinations that allow band re-sightings to be traced back to the lake 
and year that the bird was banded.  Researchers also weighed those young for which an accurate 
age (+/- 1 day) was known.  In future years, this information will be used to assist with age 
determination of chicks for which hatching dates are not known. 
 
3.5 Productivity analyses 
 
Nest success was calculated by two methods:   

1. Apparent nest success: Calculated by dividing the number of successful nests by the total 
number of nests with known fate.  Apparent nest success usually overestimates nest 
survival rates because all nests are not found at initiation and some nests are not found at 
all.  Nests found late in incubation are more likely to hatch than those found on the first 
day of incubation since they have a much shorter period of time to survive.  To remedy 
this error, we also calculated: 

 
2. Mayfield Nest Success: Calculated by determining Daily Survival Rate of a group of 

nests (1-[#losses/number of exposure days]), raised to the power of 35, which is the 
number of days in the laying and incubation period of piping plovers (Murphy et al. 
1999). Mayfield success is the superior measure of calculating nesting success, as it 
considers only nests that are actually under observation for a known period of time 
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(exposure days; Mayfield 1961, 1975, Johnson 1979).  Mayfield nest success was 
calculated separately for exclosed and unexclosed nests, and for all nests combined.   In 
some cases a single nest may have contributed exposure days to both the unexclosed and 
exclosed nest calculations 

 
Fledging success was also calculated using two methods: 

1. Apparent fledging success:  Calculated by dividing the number of chicks known to have 
achieved an age of 18+ days divided by the total number of chicks known to have 
hatched. 

2. Mayfield fledging success: Calculated according to Flint et al. (1995).  This method, 
which has been employed for a variety of species, including piping plovers (Elias et al. 
2000), is an improvement over “apparent fledging success” in that it determines daily 
survival rates of chicks (1-[#chicks lost/total exposure days]) based on periods of time 
when broods are actually under observation.  The method is also useful in that it allows 
inclusion of broods that were not followed through the entire chick period because either 
(a) return visits could not be made at a time when fledging (>20 days) should have 
occurred, or (b) broods were of unknown nest origin, so the specific number of chicks 
hatched was unknown.  Fledging was assumed to occur at 20 days, and fledging success 
was therefore calculated as DSR20.  In order to compare apparent fledging success with 
Mayfield fledging success we also calculated Mayfield fledging success using DSR18. 

 
Both measures of fledging success yield conservative values, as calculations are based only on 
chicks that are actually observed, and some chicks are undoubtedly missed during visits.  
 
Overall production per nesting attempt (OPN) in the province during 2004 was calculated as: 
 

OPN = (Mean # eggs laid) x (Mayfield Nesting Success) x (Mayfield Fledging Success) 
 
Because productivity goals established in the provincial and national recovery plans (Alberta 
Piping Plover Recovery Team 2002, Goossen et al. 2002) are expressed as chicks/pair, rather 
than chicks/nesting attempt, we multiplied OPN by 1.2, based on the observation that the number 
of nests on well-surveyed Alberta lakes is typically 20% higher than the number of pairs known 
to occur on those lakes in the same year (Prescott and Engley, unpubl. data).     
 
 
4.0 RESULTS 
 
4.1 Population Inventories 
 
Population inventories were conducted on 38 waterbodies in Alberta (Table 1, Figure 2).  A total 
of 134 adults were located on 22 lakes during the course of these surveys.  An additional 18 
adults were located in Saskatchewan (10 on Freshwater Lake and eight on the Saskatchewan side 
of Reflex Lake).  Piping plovers were found on three lakes with no previously known piping 
plover populations: Clark (n=8), Border (n=2) and South Cooking (n=2).  Over one quarter of all 
piping plovers found in Alberta were located on Muriel Lake (38 birds). 
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Table 1.  Alberta piping plover population inventories for 2004. 

Lake Number Observed Lake Number Observed 

Muriel  38 Border 2 

Reflex1 15 (8) Chain #4 1 

Freshwater1 (10) Hansman 1 

Red Deer 10 Albert 0 

Akasu 8 Beaverhill 0 

Clark 8 Birch 0 

Frog 8 Chain #1 0 

Little Fish 8 Chappice 0 

Baxter 6 Christopher 0 

Horseshoe 6 Foster 0 

Killarney 4 Goosequill 0 

McLaren 4 Laurier 0 

Dowling 3 Leanne 0 

Cipher 2 Metiskow 0 

Gooseberry 2 Piper 0 

Handhills 2 Plain 0 

South Cooking  2 Plover 0 

Sunken 2 Rider / Rockeling 0 

West 2 

 

Sam 0 

   Total 134 
 

 1 Numbers in parentheses are birds that were counted in Saskatchewan and are not included in the total.   
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Figure 2.  Location of lakes surveyed for piping plovers in 2004. 
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4.2 Nest Summaries 
 
A total of 71 nests were found on 20 waterbodies (Table 2).  The most nests were located on 
Muriel Lake (20).  Reflex Lake had the second highest number with nine nests and we located 
six or fewer nests on all other lakes.  For all nests where a full clutch size was known, mean 
clutch size was 3.85 + 0.07 (n=55).  Overall, apparent nest success was 82.9% for 70 nests with 
known fate.  For nests that were treated with exclosures, 87.1% were successful (54/62).   For 
nests where exclosures were not applied, four out of eight with known fate hatched (50.0%).  
Nest fate was unknown for one nest on Muriel Lake.  Mayfield nest success was calculated to be 
6.1% for unexclosed nests (DSR = 0.9231 + 0.0370, Exp = 52) and 78.2% (DSR = 0.9930 + 
0.0025, Exp = 1141) for exclosed nests.  A test of significance was not conducted because of the 
small number of nests and exposure days for unexclosed nests.  Overall Mayfield nest success 
for all nests found in 2004 was 70.2% (DSR = 0.9899 + 0.0029, Exp = 1193). 
 

Table 2.  Alberta piping plover nest summaries for 2004. 

Exclosed nests Unexclosed nests Overall 
Lake No. of 

Nests 
Successful 

nests 
Nest 

Success 
No. of 
Nests 

Successful 
nests 

Nest 
Success 

No. of 
Nests 

Successful 
nests 

Nest 
Success

Akasu 5 5 1.00 0 0 0.00 5 5 1.00 

Baxter 3 3 1.00 1 1 1.00 4 4 1.00 

Border 1 0 0.00 0 0 0.00 1 0 0.00 

Cipher 1 0 0.00 0 0 0.00 1 0 0.00 

Clark 0 0 0.00 4 0 0.00 4 0 0.00 

Dowling 1 1 1.00 0 0 0.00 1 1 1.00 

Freshwater 1 6 5 .83 0 0 0.00 6 5 0.83 

Frog 2 2 1.00 0 0 0.00 2 2 1.00 

Gooseberry 1 1 1.00 0 0 0.00 1 1 1.00 

Handhills 1 1 1.00 0 0 0.00 1 1 1.00 

Horseshoe 4 2 0.50 0 0 0.00 4 2 0.50 

Killarney 1 1 1.00 0 0 0.00 1 1 1.00 

Little Fish 1 1 1.00 0 0 0.00 1 1 1.00 

McLaren 3 3 1.00 0 0 0.00 3 3 1.00 

Muriel 17 15 0.88 3 2 1.002 20 17 0.892

Piper 1 1 1.00 0 0 0.00 1 1 1.00 

Red Deer 4 4 1.00 0 0 0.00 4 4 1.00 

Reflex 1 8 7 0.88 1 1 1.00 9 8 0.89 

Sunken 1 1 1.00 0 0 0.00 1 1 1.00 

West 1 1 1.00 0 0 0.00 1 1 1.00 

TOTALS 62 54 0.87 9 4 0.502 71 58 0.832

1 Nest found in SK are included in totals   
2 Fate of  MULA-04-19 unknown therefore it was left out of the nest success calculation  
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The following is a breakdown of the fates of the 71 nests found during the summer of 2004: 
 
• 54 nests hatched with the exclosures applied 
• 2 nests with exclosures applied were depredated by coyotes.  (Both were Type I exclosures) 
• 2 nests with exclosures applied were abandoned due to vehicle activity 
• 2 nests with exclosures applied were abandoned for unknown reasons  
• 1 nest with exclosure applied was abandoned due to cattle activity 
• 1 nest with exclosure applied was abandoned due to a severe summer storm 
• 4 nests hatched with no exclosures applied 
• 4 nests were depredated with no exclosures applied 
• 1 nest with no exclosure applied had an unknown fate 
 
4.3 Banding 
 
One hundred and four young plovers were banded in 2004 (Table 3).  This brings the total 
number of young banded since 1996 to 620.  There were 63 re-sightings of birds banded 
previously in Alberta, Saskatchewan or on the wintering grounds and 21 could be traced back to 
their banding year and lake of origin.  (Appendix 2). 
 

Table 3.  Summary of young banded in 2004. 
Lake Band combination1 No. of young banded
Baxter ( --,Y:m,B/W ) 3 
Freshwater  ( m,--:B/W,W ) 10 
Frog ( m,--:--,B/WY ) 9 
Handhills ( --,m:--,YB/W ) 9 
Horseshoe ( --,B/Wm:--,Y ) 6 
Little Fish ( --,YB/W:m,-- ) 2 
Muriel ( m,--:B/W,Y ) 31 
Red Deer ( m,--:--,YB/W ) 14 
Reflex ( m,Y:B/W,-- ) 18 
West ( --,B/Wm:Y,--) 2 
  Total: 104 
1 Band combinations read as follows: upper left, lower left: upper right, lower right.  Dashes (--) mean no bands were located on that part of the 

leg.  Consecutive letters mean bands were stacked, where the first letter refers to the band used highest on the leg. Band types include the 
following: B/W=black over white striped plastic band, W=white DarvicTM plastic band, Y= yellow DarvicTM plastic band, m=uncoloured metal 
band with serial number. 

 
4.4 Fledging Success 
 
A total of 90 young were seen at an age of 18+ days.  Given that 213 chicks were known to have 
hatched from the 71 nests found in 2004, a minimum apparent fledging success of 42.3% was 
calculated. Daily survival rate of chicks was determined from observations of 69 broods over 
2563 exposure days, and was estimated to be 0.9528, yielding a Mayfield fledging success of 
38.0% at 20 days of age.   
 
Based on the mean clutch size (3.85 eggs), Mayfield nest success (70.2%) and Mayfield fledging 
success at 20 days (38.0%), overall production for 2004 was estimated to be 1.03 chicks/nesting 
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attempt, or 1.24 chicks/pair.  On Muriel Lake, where the highest number of nests was recorded, 
fledging success at 20 days was 32.3% yielding 1.11 chicks/pair. 
 
5.0 DISCUSSION 
 
Activities for this project were undertaken in support of the Alberta Piping Plover Recovery Plan 
2002-2004.  Exclosure applications addressed section 5.3 Productivity Enhancement.  Population 
inventories and banding of young addressed recovery actions under section 5.5 Research.  
Landowner liaisons and public talks addressed Section 5.4 Information and Education. 
 
5.1 Population Inventories 
 
Piping plover population numbers remained near historic lows in 2004, down 18 birds from last 
year’s total of 152 (Schmelzeisen and Engley 2003).  This may be due in part to the extremely 
dry spring.  Many of the key breeding lakes in the Hanna region were completely dry in May 
when plovers should have been establishing breeding territories.  Populations were also near all 
time lows in the U.S alkali lakes core area (Ryba 2004).  However, numbers in the Missouri 
River system were at record high levels in 2004 (Greg Pavelka, pers. comm.) and it is possible 
that a number of plovers that may normally have established territories in Alberta did so on the 
Missouri River where more suitable water levels were available. 
 
As recommended at the end of 2003 (Schmelzeisen and Engley 2003), a single brood survey 
between 3 and 11 July was not carried out on 2004.  Data gathered from previous brood surveys 
were not considered to be accurate in determining true brood numbers.  This was because hatch 
dates tend to vary greatly from year to year depending on weather conditions and number of 
renest attempts, while traditional brood survey dates remain the same from year to year.  As a 
result, more effort was focussed on following individual broods to 18 days of age.  Complete 
lake surveys were still conducted in July in order to assess habitat conditions and look for broods 
from nests that were never located.    
 
5.2 Productivity 
 
Since 1994, productivity has met or exceeded the recovery goal of 1.25 chick/pair only three 
times, in 1994, 2002 and 2003 (Prescott and Engley, in prep.)  While the goal was narrowly 
missed in 2004, all calculation made are conservative and it is highly probable that this goal was 
actually achieved.  The success of this program over the past three years is attributable to the 
widespread use of small predator exclosures in combination with other management practices in 
the recovery plan.  Of note is the fact that productivity on Muriel Lake in 2004 was substantially 
lower than overall mean for the province.  Given that Muriel had the highest number of nests this 
undoubtedly contributed to the lower overall productivity in 2004.  One of the contributing 
factors was likely the development of a gull colony on the primary piping plover nesting island 
on Muriel Lake.  This colony had previously been on another island on the lake but in 2004 it 
relocated when lower water levels led to the island adjoining the mainland. 
 
A number of studies have been conducted to try to gauge fledging success of piping plovers and 
several different ages are used to consider a young plover fledged.  Haig (1992) used 25 days, 
Larson et al. (2002) used 16 days and Murphy et al. (1999) recommended using 18-20 days.  For 
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the purposes of this study, any young seen that were 18 days or older were considered to have 
fledged.  This is likely a too early, but for observation purposed it is extremely labour intensive 
to ensure each brood is observed at 20 days.  Any older than that and it is possible that the birds 
have fledged or nearly fledged and moved a great distance from there previously known location.  
As a result, fledged birds could inadvertently be considered depredated.  A more accurate 
fledging age for Alberta is 20 days and this is the number we used for calculating fledging 
success from exposure days.  If we calculate fledging success from exposure days by using 
fledging at 18 days of age, the results are almost identical to the fledging success calculated by 
observing broods to 18+ days of age (42.3% vs. 41.9%).  Given this, using Mayfield fledging 
success appears to be a viable alternative to brood observation.  In addition to being much less 
labour intensive, since targeted efforts to observe specific broods on or just after 18 days of age 
do not have to be made, this method is able to use data for all broods, even if the fate of the 
brood is unknown. 
 
We continue to see a large number of banded birds where one or more of the colour plastic bands 
have fallen off.  This often makes it impossible to determine the lake and year in which the bird 
was banded without recapturing the adult to read the metal band.  Although the return of 
information of from banded birds is less than desirable, discontinuing the banding component of 
this program at this point would not be beneficial given that the 2006 International Census is 
only two years away.  In addition, participants at the Northern Great Plains Piping Plover 
Science Workshop considered banding of plovers to be a priority throughout the Great Plains 
(Westworth et al.  2004).  A review of the banding program will be undertaken to determine 
methods of minimizing band loss to increase information gained from this component of the 
work. 
 
6.0 RECOMMENDATIONS 
 
Exclosures continue to be very effective in increasing nest success for piping plovers.  As a 
result, the application of predator exclosures should continue on as large a scale as funding will 
allow.  However, nest depredation is not the only management issue that needs to be addressed 
with regards to piping plover recovery efforts.  We recommend that those involved with piping 
plover recovery efforts: 
 

Continue the opportunistic recording of brood age and numbers on all Alberta lakes for 
plover chicks at various ages in lieu of a single brood survey during a fixed time period.  
Fledging success should hereafter be calculated using the Mayfield fledging success using 
DSR20 following Flint et al. (1995). 

• 

• 

• 

 
Use Type II (reinforced) exclosures on lakes with signs of high coyote activity in future 
years.  Areas where coyotes are not a problem, such as on islands, should continue to use the 
lighter, more camouflaged Type I exclosures. 

 
Continue to work with landowners to reduce the impact of livestock on piping plovers during 
the breeding season.  Much progress has been made over the past two year to develop 
stewardship agreements with landowners.  These efforts should continue on lakes where 
livestock disturbance is still an issue. 
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Communicate the purpose and results of this program to the general public.  The feasibility 
of developing a newsletter to provide information on this program as well as the Alberta 
Piping Plover Habitat Enhancement Program should be investigated.  Newsletters should be 
distributed to all landowners and agencies with an invested interest in piping plovers.  A 
three year compilation report on this program should be written and published. 

• 

• 

• 

• 

 
Experiment with alternative methods of predator deterrence.  In particular, efforts should 
focus on the new gull colony on Muriel Lake that had a detrimental impact on fledging 
success in 2004.  Removal of corvid nests during the winter should continue on lakes in the 
Reflex area. 

 
Continue banding young piping plovers.  A review of the banding methods is needed.  
Additionally, capturing adults that have been banded in previous years should be considered.  
Recovering the metal band numbers would also provide more detailed information needed to 
evaluate current banding methods.  However, capturing banded adults is a time consuming 
exercise and all banding should be considered secondary to the rest of the exclosure program.  
This should only be pursued if dedicated resources and manpower can be secured. 

 
Carry out all actions through this program with the support of the Alberta Piping Plover 
Recovery Team.  The Alberta Conservation Association is a member of the Recovery Team 
and will seek approval for all program actions prior to them being implemented in 2005. 
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APPENDIX 1.  Original nest data from the 2004 field season. 

Nest Number Exclosure 
Type Clutch size* Eggs Hatched Comments 

AKLA-04-01 TYPE I 4* 4 Successful 
AKLA-04-02 TYPE I 4* 4 Successful 
AKLA-04-03 TYPE I 4* 4 Successful 
AKLA-04-04 TYPE I 4* 3 Successful 
AKLA-04-05 TYPE I 4* 4 Successful 
BALA-04-01 TYPE I 4* 3 Successful 
BALA-04-02 TYPE I 4* 2 Successful 
BALA-04-03 Not exclosed 4 4 Successful 
BALA-04-04 TYPE I 4* 4 Successful 
BOLA-04-01 TYPE II 4 0 Nest abandoned due to vehicle activity 
CILA-04-01 TYPE II 4* 0 Nest abandoned due to a severe summer storm 
CLAR-04-01 Not exclosed 2 0 Nest depredation  
CLAR-04-02 Not exclosed 3 0 Nest depredated  
CLAR-04-03 Not exclosed 3 0 Nest depredated  
CLAR-04-04 Not exclosed 1 0 Nest depredated  
DOLA-04-01 TYPE II 4 4 Successful 
FRLA-04-01 TYPE I 4* 4 Successful 
FRLA-04-02 TYPE I 4* 4 Successful 
FRLA-04-03 TYPE I 4* 4 Successful 
FRLA-04-04 TYPE I 4* 0 Nest depredated by coyotes 
FRLA-04-05 TYPE II 4* 4 Successful 
FRLA-04-06 TYPE II 3* 3 Successful 
FROG-04-01 TYPE I 4* 3 Successful 
FROG-04-02 TYPE II 4* 4 Successful 
GOLA-04-01 TYPE II 3 3 Successful 
HALA-04-01 TYPE II 4 4 Successful 
HOLA-04-01 TYPE I 4* 4 Successful 
HOLA-04-02 TYPE I 4* 0 Nest abandoned due to cattle disturbance  
HOLA-04-03 TYPE II 4* 4 Successful 
HOLA-04-04 TYPE II 3* 0 Nest abandoned due to vehicle activity 
KILA-04-01 TYPE II 4* 4 Successful 
LFLA-04-01 TYPE II 3* 3 Successful 
MCLA-04-01 TYPE I 4 4 Successful 
MCLA-04-02 TYPE I 4 4 Successful 
MCLA-04-03 TYPE I 4* 4 Successful 
MULA-04-01 TYPE II 4* 4 Successful 
MULA-04-02 TYPE I 3* 3 Successful 
MULA-04-03 TYPE I 4* 3 Successful 
MULA-04-04 TYPE I 4* 4 Successful 
MULA-04-05 TYPE I 4* 3 Successful 
MULA-04-06 TYPE I 4* 4 Successful 
MULA-04-07 TYPE I 1 0 Unexplained abandonment 
MULA-04-08 TYPE I 4* 4 Successful 
MULA-04-09 TYPE I 4* 3 Successful 
MULA-04-10 TYPE II 4* 4 Successful 
MULA-04-11 TYPE I 4* 4 Successful 
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APPENDIX 1. (continued) 
Nest Number Exclosure 

Type Clutch size* Eggs Hatched Comments 

MULA-04-12 TYPE II 4* 4 Successful 
MULA-04-13 TYPE I 4* 4 Successful 
MULA-04-14 TYPE I 3* 3 Successful 
MULA-04-15 TYPE I 4* 4 Successful 
MULA-04-16 TYPE I 1 0 Unexplained abandonment 
MULA-04-17 TYPE I 4* 4 Successful 
MULA-04-18 Not exclosed 4 3 Successful 
MULA-04-19 Not exclosed Unknown Unknown Unknown fate 
MULA-04-20 Not exclosed 4 3 Successful 
PILA-04-01 TYPE II 1* 1 Successful 

RDLA-04-01 TYPE I 4* 4 Successful 
RDLA-04-02 TYPE I 4* 4 Successful 
RDLA-04-03 TYPE II 4* 4 Successful 
RDLA-04-04 TYPE I 4* 4 Successful 
RELA-04-01 TYPE I 4* 4 Successful 
RELA-04-02 TYPE II 4* 4 Successful 
RELA-04-03 TYPE II 4* 4 Successful 
RELA-04-04 TYPE II 4* 4 Successful 
RELA-04-05 TYPE I 4* 4 Successful 
RELA-04-06 TYPE I 4* 3 Successful 
RELA-04-07 TYPE I 4* 0 Nest depredated by coyotes 
RELA-04-08 Not exclosed 4* 4 Successful 
RELA-04-09 TYPE II 4* 4 Successful 
SULA-04-01 TYPE II 4* 4 Successful 
WELA-04-01 TYPE I 4* 4 Successful 
* this was confirmed to be the maximum clutch size. 
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APPENDIX 2.  Adult plover band recoveries in 2004. 
 
Band combinations read as follows: upper left, lower left: upper right, lower right.  Dashes (--) 
mean no bands were located on that part of the leg.  Question marks (?) mean that it is not 
known whether a band was on that part of the leg or not.  Consecutive letters mean bands were 
stacked, where the first letter refers to the band used highest on the leg.  Uncoloured metal bands 
are indicated by a lower case “m”.  Bands with flags are abbreviated with a lower case “f” after 
the color (ie Wf=white band with a flag).  The following abbreviations are used for plastic band 
colors: B/W=black over white striped band, W/B= white over black striped band, W=white, Y= 
yellow, O=orange, R=red, dG=dark green, pG=pale green, dB=dark blue, pB=pale blue, 
Bk=black.   

Example: ( m,pBR:Wf,dG ) reads metal band on the upper left leg, a pale blue over a red 
band on the lower left leg, a flagged white band on the upper right leg, and a dark green 
band on the lower right leg.  

 

Lake Band combination Apparent 
sex Dates observed Original banding location 

Freshwater ( W,m:--,OO ) M June 1 Manitou Lake, SK 1998  
Freshwater ( B/W,Y:m,-- ) F June 1 Reflex, AB 2001 
Gooseberry ( W,Y:--,m ) M June 16 ? 
Sunken ( --,--:B/W,m ) M July 23 AB 
Killarney ( --,m:B/W,W ) F May 21, June 10,11 Freshwater, SK 2003 
Reflex ( --,--:--,m ) M May 13,26, July 25 ? 
Reflex ( W/B,m:--,-- ) U May 14 AB 
Reflex ( W/B,m:--,Y ) U May 14 Reflex, AB 2003 
Reflex ( B/W,m:--,Y ) U May 14, 21 Reflex, AB 2003 
Reflex ( --,m:--,-- ) M May 14 ? 
Reflex ( --,OpG:Wf,m ) M May 18 ?   
Reflex ( B/W,Y:m,-- ) M May 18, July 15,28 Reflex, AB 2001 
Reflex ( --,m:W/B,-- ) M May 18 AB 
Reflex ( B/W,m:--,Y ) M May 21, July 10 Reflex, AB 2003 
Reflex ( B/W,W:--,m ) M May 26, June 8,15, July 10 Freshwater, SK 2001 
Reflex ( --,--:--,m ) M May 26, July 25 ? 
Reflex ( --,m:B/W,Y ) M May 26 Reflex, AB 2002 
Reflex ( --,m:B/W,W ) M June 8,9,22 Freshwater, SK 2003 
Reflex (Wf, pG:?,m ) F July 15 ? 

Reflex ( B/W,m:W,-- ) M June 9 
Handhills, AB 2003 (assuming 
the band is yellow but bleached 

white) 
Reflex ( m, RdB:Wf,Y) F June 9 ? 
Reflex ( RdB,m:Wf,pG ) F June 15 ? 
Reflex ( B/W,Y:--,m ) M June 22,25, July 10,25 Baxter, AB 1999 
Reflex (Wf,pG:O,m ) M July 10 ? 
Reflex ( m, OpG:Wf,pG ) M July 15 Lake Diefenbaker, SK 2002 

Reflex ( B/W,--:m,Y ) U July 15 Reflex, AB 2001 or Baxter, AB 
2000 

Muriel ( --,m:B/W,-- ) F May 21, June 18, July 9 AB 
Muriel ( --,m:W/B,-- ) U May 21, June 10, July 23 AB 
Muriel (W/B,--:--,m ) M May 21, June 18,24 AB 
Muriel ( --,m:W/B,dG ) F May 21, June 22,24 Muriel, AB 2002 
Muriel ( m,pBR:Wf,dG ) U May 21 ? 
Muriel ( m,--:Wf,-- ) U May 21 ? 
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Muriel ( W/B,m:--,-- ) F May 21, July 16 AB 
Muriel ( dG,mR:Wf,pB ) F May 21 ? 
Muriel ( --,m:B/W,-- ) M May 21,27, June 22,24, July 16 AB 
Muriel ( --,-- :B/W,m ) F May 27, June 22, July 10,16 AB 
Muriel ( --,--:B/W,m ) M May 27, June 22, July 9,16 AB 
Muriel ( m,?O:Wf,dG ) F May 27 ? 
Muriel ( W,BkBk:--,m ) M May 27 ? 

Muriel ( --,dG:B/W,m ) F May 27, June 10,11,18,24, July 
16,22 Muriel, AB 2003 

Muriel ( --,--:B/W,m ) M May 27, June 10 AB 
Muriel ( W,--:R,m ) F May 27 Lake Diefenbaker, SK 2001 
Muriel ( --,m:--,-- ) M June 9 ? 
Muriel ( dBf,RdG:--,O ) U July 16 AB 
Muriel ( --,m:W/B,dG ) M July 9 Muriel, AB 2002 
Frog ( --,-- :--,m ) M June 17, July 15 ? 
Frog ( B/W,m:--,Y ) F June 17, July 15 Reflex, AB 2003 
Frog ( --,m:W/B,-- ) U June 23 AB 
Frog ( ? , ? :B/W,m ) U June 23 AB 
Frog ( B/W,m:--,W ) M July 2 Freshwater, SK 2002 
Frog ( --,m:W/B,Y ) M June 25, July 8,15 Reflex, AB 2002 
Frog ( m ,-- :Wf,-- ) F July 15 ? 
Frog ( --,-- :--, m ) F July 15 ? 
Chain #4 ( B/W,m:--,-- ) U June 2 AB 
Chain #4 ( B/W,O:--,m ) F July 15 Piper, AB 1999 
Chain #4 ( --,R:--,W ) M July 15 Texas – 1997 or 1998 
Handhills ( ? , ? :W/B, ? ) U May 11 AB 
Handhills ( --,m:--,-- ) F June 29 ? 
Little Fish ( B/W,m: --,-- ) U July 14 AB 
Little Fish ( O,m:W/B,-- ) F July 14 Chain #4, AB 2002 
McLaren ( W,Y: ? ,m ) M June 24 ? 
Clark ( m,--:W,-- ) M June 24 ? 
Red Deer ( --,--:B/W,m ) U June 3, 8, 23, 28 and July 13 AB 
Total:       
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