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FIGURE 34.  Local winter movement and location points of Marbled Godwit 84202 

captured at Little St. Simons’ Island, Georgia, USA, 2008. 

 

May, 2009 (06:20 EST), the bird moved north 24 km to Deveaux Bank, an island at the 

mouth of the North Edison River 3 km south of the town of Seabrook Island, SC 

(32.550N, 80.184W).  There were no further transmissions from this bird after 8 May, 

2009. 
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84203 

Godwit 84203, a male, was captured on Little St. Simon’s Island, GA (31.288N, 

81.282W) via canon net, 20 November, 2008 along with 84201, 84202 and 80797, and 

equipped with a 9.5 g PTT with a 10:48 On/Off cycle.  A total of 993 locations over a 

392-day period (20 November, 2008 – 17 December, 2009) were collected from this 

godwit (Tables A3, A4).  Godwit 84203, used marine habitats along a 170 km stretch of 

coastline from Seabrook Island, SC (32.580N, 80.147W) to Little St. Simon’s Island, GA 

(31.290N, 81.281W) (Figure 35). 

The godwit remained in the Altamaha Delta for 11 days post-capture before 

moving north 42 km to a location 3 km inland from St. Catherine’s Sound (31.681N, 

81.210W) on 1 December.  The bird remained in the Sound area for three days before 

moving another 21 km north, this time to Ossabaw Sound (31.842N, 81.069W) on 4  

December.  Godwit 84203 remained at Ossabaw Sound for the next nine days before 

traveling south 59 km back to the Altamaha Delta on 15 December (31.309N, 81.270W).  

The bird used habitats in the vicinity of the Altamaha River Delta for the next 46 days.  

 On 30 January, 2009 the bird flew north 143 km to St. Helena Sound, South 

Carolina (32.499N, 80.438W) where it stayed for 42 days before moving 52 km south to 

the mouth of the Savannah River, on the Georgia/South Carolina border (32.066N, 

80.839W) 13 March.  The bird used habitats around the Savannah River delta at a 

location about 3 km north of Tybee Island NWR, including the south shore of Hilton 

Head Island, SC (32.108N, 80.796W) for the next 29 days (13 March – 11 April, 2009).  

 On 11 April the bird traveled north 25 km from the Savannah River Delta to Port 

Royal Sound, SC (32.231N, 80.678W) for a period of three days before returning to the 
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FIGURE 35.  Migration route and location points of Marbled Godwit 84203 captured at 

Little St. Simon’s Island, Georgia, USA, 2008. 

 

Savannah River Delta area 14 April (32.133N, 80.769W).  Godwit 84203 used habitats 

around the Savannah River delta for another 12 days.  On 26 April, 2009 the bird 

returned to Port Royal Sound for a two day period (32.310N, 80.740W).   

The godwit initiated northbound migration on 28 April, 2009.  By 29 April, 2009  
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03:47 CST the godwit was located 1228 km northwest from the SC coast, in Henderson  

County, Illinois 7 km southwest of the town of Stronghurst and only 14 km east of the  

Mississippi River (40.685N, 90.939W).  Mid-flight locations over the next several hours 

(03:47 – 09:49 CST), indicated the bird continued northwest at a bearing of about 324
◦
  

from Henderson County, Illinois over Washington and Iowa counties in southeastern 

Iowa and Martin and Brown counties in south central Minnesota at a speed of 80 km/hr 

(Appendix F).  The last mid-flight location, indicated the bird was in Brown County, 9 

km west of New Ulm, MN (44.319N, 94.589W).  On 1 May, 2009 the bird had continued 

278 km west of New Ulm, MN to Beadle County, SD 11 km southeast of the town of 

Hitchcock (44.593N, 98.278W).  The godwit completed migration on May 2, 2009 after 

traveling another 292 km north to Grant County, North Dakota to an area 14 km northeast 

of the unincorporated community of Shields (46.349N, 101.063W) where it stayed for 

about five days.  The godwit traveled a total of 1888 km during northbound migration. 

On 7 May, godwit 84203 moved northeast 76 km to use habitats at Long Lake 

National Wildlife Refuge in Burleigh County, ND, 8 km east of the community of Moffit 

(46.666N, 100.188W).  After three days in the vicinity of Long Lake NWR (46.604N, 

100.271W), the bird returned to Grant County, ND on 10 May, 2009 (46.363N, 

101.081W).  After five more days in Grant County the bird returned to Long Lake NWR 

for two days before returning yet again to Grant County northeast of Shields, ND on 17 

May (46.337N, 101.139W) where it stayed for the next 34 days.   

On 20 June, the godwit moved 141 km east to McIntosh County, North Dakota 12 

km southeast of the city of Lehr (46.229N, 99.209W).  After two days near Lehr, the bird  
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moved 18 km south to a lake complex 17 km northeast of the city of Ashley, ND 

(46.057N, 99.170W).  After two days near Ashley, the bird flew 13 km north to the 

vicinity of McIntosh County State Wildlife Management Area (46.181N, 99.140W) on 24  

June.  The bird moved between these two sites several times over the next 10 days.   

After a 63 day residency period on the breeding grounds in North Dakota, godwit  

84203 initiated southbound migration on 4 July, 2009, travelling 2075 km back to St. 

Helena Sound, on the Atlantic coast, South Carolina by 01:58 EST, 6 July (32.436N, 

80.437W).  No southbound migration stopovers were detected though not ruled out due 

to amount of elapsed time (51 hr) between last location on breeding grounds and first 

location upon return to the wintering area.  After a day at St. Helena Sound the bird 

moved south 19 km to Port Royal Sound, SC (32.283N, 80.553W) for another day before 

continuing south another 118 km to Wolf Island NWR, within the Altamaha River Delta 

area, GA (31.343N, 81.284W) 7 July, 2009.   

The Marbled Godwit moved north 18 km on 9 September, 2009 to Sapelo Sound, 

GA (31.548N, 81.240W) after spending 64 days at the Altamaha River Delta.  From 

Sapelo Sound the bird headed north 38 km to stop for two days at Ossabaw Sound 

(31.877N, 81.073), then stopping seven days at Wassaw Sound (12 – 19 September, 

2009) (31.952N, 80.938W) before continuing to Port Royal Sound for three days 

(32.329N, 80.753W).  Continuing north, the bird stayed at St. Helena Sound, SC 

(32.484N, 80.392W) for a two day period (22 – 24 September, 2009) and another two 

days along the shore of Seabrook Island, SC (32.580N, 80.146W) (24 – 26 September) 

before flying back south 100 km to Wassaw Sound, GA (31.943N, 80.977W) on 26 

September, 2009.  After two days at Wassaw Sound, and another two days at Ossabaw 
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Sound, GA (31.834N, 81.069W) the bird returned to Wolf Island NWR on the Altamaha 

River Delta, 1 October, 2009 (31.343N, 81.284W).  Godwit 84203 moved 58 km north 

back to Ossabaw Sound, GA (31.842N, 81.049W) on 23 October only to return to the 

Altamaha River Delta on 31 October (31.316N, 81.293W).  The godwit moved 47 km 

north to St. Catherine’s Sound (31.751N, 81.198W) on 20 November, after spending 21 

days at the Altamaha River Delta.  The final transmission from this bird was 17 

December, 2009 while the godwit was still at St. Catherine’s Sound, GA. 

84204 

Godwit 84204, a female, was captured on Little St. Simon’s Island, GA (31.288N, 

81.282W) via canon net, 3 December, 2008 along with 84205, and equipped with a 9.5g 

PTT with an 8:36 On/Off cycle.  A total of 1087 location points over a 375 day period (3 

December, 2008 – 13 December, 2009) were collected from this bird (Tables A3, A4).  

While on the Atlantic Coast, USA, the godwit used a 70 km stretch of Atlantic coastline 

from Little St. Simon’s Island, Glynn County, GA (31.290N, 81.281W) to Ossabaw 

Sound, Chatham County, GA (31.854N, 81.066W). 

Godwit 84204 remained in the vicinity of the Altamaha River Delta for 27 days 

after capture before moving 47 km north to St. Catherine’s Sound, GA on 30 December,  

2008 (31.707N, 81.096W) (Figure 36).  After five days the bird flew to Ossabaw Sound, 

another 21 km north along the Georgia coastline (31.854N, 81.066W) on 3 January, 2009 

where it stayed for two days before returning to St. Catherine’s Sound on 5 January 

(31.737N, 81.117W).  After spending another week at St. Catherine’s Sound, the godwit 

once again flew north 21 km to Ossabaw Sound on 12 January (31.850N, 81.064W).   
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FIGURE 36.  Migration route and location points of Marbled Godwit 84204 captured at 

Little St. Simon’s Island, Georgia, USA, 2008. 

 

 After using habitats in the area of Ossabaw Sound (including the south end of 

Wassaw NWR) for 35 days, godwit 84204 moved south 64 km and returned to Little St. 

Simon’s Island at the Altamaha River Delta on 16 February, 2009 (31.286N, 81.308W).  

The bird used the Altamaha River Delta for 17 days through 5 March before moving 14 

km north to spend two days along the eastern shore of Sapelo Island (31.442N, 
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81.231W).  The godwit returned to the Altamaha River Delta area on 7 March (31.342N, 

81.299W).  The bird moved back and forth between Altamaha River Delta and Sapelo 

Island for the next 36 days before initiating northward (spring) migration on 12 April, 

2009.  By 13 April, the godwit had migrated 953 km northwest to Cape Girardeau 

County, Missouri, 2 km east of the city of Delta (37.197N, 89.713W).  After a two day 

stop in this area, the bird continued 1087 km north on 15 April to apparent breeding 

grounds in Hand County, South Dakota, 27 km northeast of the city of Highmore 

(44.717N, 99.235W).  The apparent breeding area of godwit 84204 was also located 

about 7 km west of the USFWS managed Slunecka Waterfowl Production Area.  Godwit 

84204 traveled a total 2040 km between Atlantic Coast, USA wintering sites to breeding 

grounds in South Dakota. 

The bird remained in this area for the next 49 days before moving south 40 km to 

a wetland area 20 km southwest of the city of Miller, SD on 4 June, 2009 (44.361N, 

99.113W).  The godwit returned 6 June, to the Highmore locale after spending two days 

outside of Miller, SD (44.729N, 99.270W).  These short distance movements between 4 - 

6 June, likely represent post-breeding movements.  The godwit had a 53 day residency 

period on the breeding grounds in South Dakota (16 April – 8 June, 2009).   

Godwit 84204 initiated southbound migration on 8 June, 2009 after spending two 

more days near Highmore, SD.  By 21:52 CST on 8 June, 2009 she had migrated 408 km 

south to Washington County, Nebraska 8 km northeast of the city of Arlington (41.491N, 

96.278W).  The next in-flight location signaled the bird had continued another 417 km 

southeast at a bearing of about 118
◦
 to Monroe County, Missouri 8 km south of the city of 

Shelbina (39.629N, 91.989W) traveling at 77.2 km/hr (Table A6). 
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Godwit 84204 completed southward migration on 10 June, 2009 after journeying 

2086 km from apparent breeding grounds in Hand County, SD to the Altamaha River 

Delta area, McIntosh County, GA, Atlantic Coast, USA (31.306N, 81.270W).  No 

southbound migration stopovers were detected, though not ruled out, due to amount of 

elapsed time (44 hr) between last in-flight data location and first data location upon return 

to the wintering area. 

The godwit used habitats within the Altamaha River Delta for the next 87 days 

until moving north 63 km to Ossabaw Sound, GA on 5 September, 2009 (31.849N, 

81.062W).  After 42 days at Ossabaw Sound, the bird headed south to the Altamaha 

River Delta (31.329N, 81.269W) only to return to Ossabaw Sound three days later on 20 

October, 2009 (31.870N, 81.065W).  Godwit 84204 remained at Ossabaw Sound for 

another 22 day stint (20 October – 11 November) before flying back to the Altamaha 

River Delta (31.314N, 81.247W) for five days only to return again to Ossabaw Sound 17 

November (31.858N, 81.049W).  The godwit was still at Ossabaw Sound upon the last 

PTT transmission on 13 December, 2009.    

84205 

 Godwit 84205, a female, was captured on Little St. Simon’s Island, GA (31.288N, 

81.282W) via canon net, 3 December, 2008 along with 84204, and equipped with a 9.5 g 

PTT with an 8:36 On/Off cycle.  A total of 712 location points over a 281-day period (3 

December, 2008 – 28 September, 2009) were collected from the birds’ PTT (Tables A3, 

A4). 

While on the Atlantic Coast, USA, the godwit used a 24 km stretch of the Georgia 

coastline considered part of the Altamaha River Delta, from Little St. Simon’s Island 
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(31.266N, 81.283W) north to Blackbeard Island National Wildlife Refuge (31.486N, 

81.208W) (Figure 37).  Godwit 84205 remained on the Altamaha River Delta for 76 days 

post-capture (3 December, 2008 – 17 February, 2009) before moving north 14 km to 

Sapelo Island, GA on 17 February (31.429N, 81.242W).  After two days at Sapelo, the 

godwit returned to the Altamaha Delta on 19 February (31.300N, 81.281W) where it 

remained for the next 76 days.   

 On 26 April, 2009 the bird initiated northward migration.  The bird departed from 

the Altamaha Delta at a bearing of 320
◦
 and was located several times in flight from 

19:24 – 20:41 EST over Evans (32.194N, 81.957W) and Washington (32.884N, 

82.719W) counties in GA, traveling at 76.2 km/hr (Table A6).  On 28 April, 2009 the 

bird was again in flight, this time she was over Whiteside County, Illinois 17 km south of 

the city of Sterling (41.635N, 89.657W) and 1082 km north of the last in-flight location 

in GA.  It is likely the bird stopped for > 24 hr somewhere between the last in flight 

location over GA and the first in flight location over northwestern IL.  The bird continued 

northwest through Clinton, Delaware, Buchanan, and Chickasaw counties in Iowa, and 

Freeborn and Waseca counties, Minnesota.  Godwit 84205 covered a distance of 406 km 

in 6.3 hours at a rate of 64.4 km/hr over this segment of the migration route (Table A6).  

The bird traveled another 742 km northwest to Ward County, North Dakota, 9 km 

northeast of the city of Plaza (48.078N, 101.880W) by 29 April, 2009 for a total 

northbound migration distance of 2430 km.  The godwit remained in this area of Ward  

County, ND, apparent breeding grounds, for the next 51 days (29 April – 19 June, 2009).   

 

 The godwit initiated southbound migration on 19 June, 2009.  By 02:00 CST, 20  

 

June the bird had flown 706 km from Plaza, ND and was in-flight over Martin County, 
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FIGURE 37.  Migration route and location points of Marbled Godwit 84205 captured at 

Little St. Simon’s Island, Georgia, USA, 2008. 

 

south-central Minnesota, 3 km southwest of the city of Ceylon (43.526N, 94.664W).  The 

migration route continued southeast (bearing 25
◦
) through Black Hawk County, Iowa, 4 

km northwest of the city of La Porte City (42.322N, 92.233W), Muscatine County, IA, 3  

km southwest of the city of Walcott (41.570N, 90.805W), and Macon County, Illinois, 11 

km northwest of the city of Decatur (39.872N, 89.080W) and Jackson County, Indiana, 
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10 km northwest of the city of Austin (38.775N, 85.920W).  Calculated speed from 

Minnesota to Illinois was 88.6 km/hr (Table A6).  

The godwit returned to the Altamaha River Delta (31.316N, 81.257W), coastal 

Georgia 21 June, 2009 after completing the final 879 km leg of southbound migration 

from the last in-flight location in Jackson County, IN.  No southbound migration 

stopovers were detected though not ruled out due to amount of elapsed time (44 hr) 

between last mid-flight location and first location upon return to the wintering area. The 

bird traveled a total 2451 km during southbound (fall) migration.  The Marbled Godwit 

was still using habitats within the Altamaha River Delta upon the last PTT transmission 

28 September, 2009.  
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CHAPTER 5 

DISCUSSION  

 

  

  In this study we identified migration routes and stopover locations as we 

increased our understanding of migration ecology in North American Marbled Godwits.   

Godwits in the midcontinent prairie breeding population used BRMBR as both a north 

and southbound migration stopover location and wintered in Mexico along both the 

Pacific coast and Gulf of California coast of mainland Mexico and southern California’s 

Salton Sea. Multiple stopover sites north and south of BRMBR were detected for godwits 

en route to breeding grounds and returning to wintering grounds during southbound 

migration.  Further investigation of these stopover sites is needed to determine whether 

they warrant recognition as “key” stopovers based on godwit use.  Godwits from 

BRMBR employ a “hopping” migration strategy; traveling short distances (< 700 km) 

between multiple stopover sites and refueling for short durations (1 – 5 days).  This 

contrasts with a “skipping” migration strategy, traveling an intermediate distance and a 

“jumping” strategy characterized by long-distance migrations with extended stays to 

refuel at stopovers (Piersma 1987 in Skagen and Knopf 1994).   

  Southbound godwits from the midcontinent prairie breeding population traveled 

overland routes through Utah, southeast NV, northwest AZ and southern CA.  An 

important migration corridor was identified along the Colorado River south of Lake 

Mead in southern NV to the Colorado River Delta area in Sonora, Mexico.  Key stopover 

sites south of BRMBR were along a 185 km stretch of the Colorado River between Fort 

Mohave, AZ and Palo Verde, CA.  Another key stopover was 165 km of coastline on the 

Gulf of California between the Colorado River Delta and Puerto Penasco, Sonora, 
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have also been observed undergoing molt (personal communication, Brad Winn).  It is 

unknown where or when the godwits from Akimiski Island molt.  This group of godwit 

may molt during migration, which would correspond with the use of multiple stopover 

sites and increased staging period in the midcontinent.   

MIGRATION DISTANCES AND FLIGHT SPEEDS 

The Akimiski Island breeding population traveled the longest distance between 

breeding and wintering grounds and traveled the longest distance to the first southbound 

migration stopover compared to godwits from BRMBR.  It is possible Akimiski Island 

godwits formerly stopped at habitats in western and southern Minnesota, thereby 

shortening the distance to the first southbound stopover.  However, roughly 90% of pre-

settlement wetlands have been lost in these regions mainly to agricultural conversion 

(MPCA 2006).   

It is about 2150 km from Akimiski Island, Canada to coastal Georgia, USA.  

Instead of using wintering sites closer to their natal area, the Akimiski Island birds travel 

instead about 3800 km to winter in Mexico.  Reports of godwits spending the summer in 

Mexico suggest that some members of the population do not breed every year.  The group 

of godwits with the longest migration might be members of this summering population.    

The southern James Bay population may have become a remnant population due 

to range contraction as a result of habitat loss or degradation while still retaining its 

historical migration route.  The Red Knot, Calidrus canutus, also exhibits substantial 

variation in migration distances between extant breeding populations and varying degrees 

of nonbreeding habitat overlap (Piersma 2007).  Given that migratory program (direction, 

distance, and time tables) has been demonstrated to be under strong genetic influence 
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(Berthold 1996) remnant populations may continue to migrate long distances to historical 

wintering locations even when closer site are available. 

      While the longest non-stop flight by Marbled Godwit in our study was about 2400 

km over a two day period during southbound migration, and the fastest estimated ground 

speed 80.6 km/hr, Gill et al. (2009) found Bar-tailed Godwit, Limosa lapponica baueri, 

females flew non-stop 8117 – 11,680 km from 6.0 to 9.4 days directly across the Pacific 

Ocean while males flew non-stop 7008 – 7390 km 5.0 – 6.6 days.  Track speeds for the 

nine Bar-tailed Godwits on southward flights averaged 16.7 ms 
-1

.  Driscoll and Ueta 

(2002) tracked migration of Eastern Curlew with PTTs and found the birds traveled 3 -5 

days nonstop as they crossed the western Pacific Ocean between eastern Australia and 

China, a distance of approximately 6500 km.  Further, Driscoll and Ueta (2002) sited 

unpublished data that Eastern Curlew migration speed was 50 km/hr.  Watts et al. (2008) 

tracked a Whimbrel, Nuemnius phaeopus, 5000 km non-stop from an Atlantic Coast 

wintering site to the MacKenzie River delta, Northwest Territories, Canada over a six-

day period from 23 – 29 May.  Average flight speed was estimated at 35.3 km/hr.   

      Female godwits flew faster than male godwits during southbound migration.  To 

minimize the rate of fuel use and maximize the time airborne, birds tend to fly at their 

minimum power speeds (Rayner 1985 in Gill 2007).  However, long-distance migrants 

fly faster than their minimum power speeds to achieve the maximum flight range with a 

given amount of fuel as the added momentum achieves a farther distance for the same 

total power investment.  On average, female godwits are larger in mass and have a longer 

wing chord length than males.  Greater mass requires greater power to achieve lift (law of 
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flight dynamics) as such it may be more energetically efficient for females to fly at higher 

rates of speeds than males.   

POTENTIAL FOR GENE FLOW BETWEEN  

SUBPOPULATIONS 

  At the present time, no data exist on gene flow among populations of Marbled 

Godwits.   Marbled Godwits from mid-continent and James Bay populations were 

detected using the same winter and migration stopover sites.  Thus the potential for gene 

flow exists among these populations.  A Marbled Godwit breeding in Alberta, Canada 

and one breeding on Akimiski Island, Canada were located at the same winter site in 

Yvaraos Bay, Sonora.  Three Marbled Godwits that bred in Montana used a stopover site 

on the Colorado River delta that served as a wintering site for two godwits from Akimiski 

Island.  A godwit that bred in Montana was located at a spring staging site near Ensenada 

Pabellones, Sinaloa with a godwit from the Southern James Bay breeding population.  

However, the small and assumed, stable population size of the James Bay breeding 

population of Marbled Godwit suggests that inter-subpopulation pairing may not occur.  

Migratory connectivity is “weak” between these two populations as the majority of the 

midcontinent breeding godwits wintered at Baja California, Sur, Mexico.  In comparison,  

Alves et al. (2010) found two subspecies of Black-tailed Godwit (Limosa limosa, limosa, 

and L. l. islandica) overlapped use of habitat at differing stages of their annual cycle 

(winter and migration) in Portugal and Spain but exhibited segregation of feeding sites by 

subspecies.   

Pair bond formation is thought to occur on the breeding grounds Nowicki (1973) 

and godwit pairs are not thought to migrate or winter together (Gratto-Trevor 2000, 

2011), although data from this study suggests they may encounter each other away from 
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their breeding site.  While the pair bond duration throughout the annual cycle is 

unknown, 78 – 89% of pairs from previous years’ reunited upon return to a nesting 

location in Alberta (1995 – 1998) (Gratto-Trevor 2000).  Godwits did not appear to be 

paired upon arrival at BRMBR when they were observed in flocks of 4 – 3000 birds 

(personal observation) nor was breeding plumage apparent.  However, they did appear 

paired upon arrival at Akimiski Island (personal observation).  Two godwits captured 

together on Akimiski Island and believed to be paired, initiated southbound migration 

within two days of each other, used a similar migration route, used different wintering 

sites but overlapped use at Bahia de Tobaria, Sonora for a two week period in the spring 

just prior to northbound migration and initiated northbound migration within three days 

of each other.  This supports recent evidence by Gratto-Trevor (2011) and Ayala-Perez 

(2011) that suggest Marbled Godwit segregate by sex on the wintering grounds.  

However, the overlapping period of use at a spring stopover may indicate that initial re-

acquaintance of previously mated pairs may occur at spring staging sites while final pair 

bonding rituals/behaviors occur on the breeding grounds.    

IMPACTS OF PTTS AND RECOMMENDATIONS 

 Though the PTTs and associated harness system we used often represented more 

than the recommended 3% of the birds’ body mass, 88% of the PTTs represented < 4% of 

the bird’s mass.  It is possible that the PTTs negatively affected the godwits’ behavior 

and survival.  Of the four godwits that received the “heaviest” PTTs representing from 

4.4 – 5% of the body mass (all males), one failed to initiate northbound migration the 

year subsequent to capture, one never left the stopover site where it was captured before 

it either died or lost the transmitter, and two captured on wintering grounds failed to 
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initiate northbound migration. Two other godwits failed to initiate northbound migration 

from wintering locations with PTTs ranging from 3.7 – 3.8% of their body mass.  Gill et 

al. (2009) in their study of Bar-tailed Godwit had a PTT tagged (implantable) godwit fail 

to migrate north to breeding grounds.  Similarly, Driscoll and Ueta (2002) had Eastern 

Curlew equipped with a satellite transmitters prior to northbound migration fail to 

migrate or stop migration and return to capture site/winter site.  Transmitters in that study 

weighed from 2.4 – 4.0 % of body mass.  Similarly, PTTs implanted in Bar-tailed 

Godwits in New Zealand prior to northbound migration to Alaska ranged from 4.7 to 

5.7% of live body mass (Gill et al. 2009).  However, they reasoned body mass at the 

onset of migration was probably double that during PTT attachment.  It is also likely that 

the godwits captured in Georgia in our study during the winter increased body mass prior 

to northbound migration thereby decreasing the ratio of PTT weight to body mass. 

Godwits are known to be present at winter sites during the breeding season 

(Melcher et al. 2006).  As age at first breeding is unknown, godwits present in Mexico 

during the breeding season may be sub-adults.  A single godwit with worn basic plumage 

captured during the breeding season (8 June) on the Gulf coast of Florida had under- 

developed testes (Loftin 1962).  These nonbreeding godwits may be a combination of 

both sub-adults and adults in poor body condition unable to survive the rigors of 

migration and breeding due to a carry-over effect from the previous year.   

Sixty-eight percent of transmissions ended while godwits were at wintering, 

breeding, or stopover locations as opposed to during migration, a period of high energetic 

output.  We believe this is indicative of harness failure either due to excessive slack or 

breaking of the elastic material causing the PTT to fall off the bird and not PTT 



132 

 

 

 

equipment failure or bird death.  Several of the PTTs continued to function long after 

sensors indicated the PTT was stationary.  Similarly, Gill et al. (2009) experienced loss of 

transmission from nine male Bar-tailed Godwits equipped with external PTTs prior to 

migration.  Some birds were resighted alive at a later date without their transmitters. They 

attributed loss of transmitter to migration-related changes in body mass and shape.  

Tracking duration and PTT retention may be influenced by migration distance as the 

Akimiski Island, Canada birds migrated the longest distance and had the shortest mean 

tracking days.  At this point, the effects of a PTT representing approximately 3% or more 

of a shorebirds mass on migration, survival and reproduction are uncertain. 

As PTT retention is likely to be less than one annual cycle, and PTT data quality 

and quantity diminish over time, the best time to apply the PTT is about one month prior 

to the period of the annual cycle under investigation.  This would make use of the period 

of peak PTT performance and retention and allow the bird time to recover from any 

negative capture effects and adapt to the additional weight of the transmitter.   

The 8:24 on/off PTT duty cycle appeared to collect data as efficiently as did the 

10:48 standard (Microwave Telemetry), duty cycle.  Though only 15% of the PTTs that 

provided data had the 8:24 duty cycle, these PTTs provided 25% of all the mid-flight data 

locations used to calculate flight speed.  Thus we recommend the 8:24 duty cycle to 

maximize mid-flight data points to more accurately portray migration routes as well as 

for detecting short duration stopovers on migration. 

 

USE OF CONSERVATION AREAS 

 

  The Marbled Godwits in this study mainly used habitats throughout their annual 

cycle that were either permanently set aside for wildlife conservation and managed by a 
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government entity or identified as important shorebird habitat by the Western 

Hemisphere Shorebird Reserve Network.  However, preservation of quality habitat for 

Marbled Godwit conservation at these sites is not always guaranteed.   

Participation in WHSRN is voluntary and the habitat areas are often partly or 

wholly developed (eg. aquaculture, mineral extraction) (personal observation).  In 

addition, WHSRN as well as agency managed wildlife conservation areas also face 

challenges to water supplies (Oring et al. 2000, Brown et al. 2001), development directly 

on or to adjacent lands (Melcher et al. 2006) or are vulnerable to oil, gas and wind 

development due to protection of only surface rights (author personal observation).  

Development of these resources would likely lead to diminished capacity for sustenance 

of wildlife populations within the protected area.  Therefore, vigilance is needed by 

managers and conservation partners at these sites to safeguard essential habitats. 

Through our study, we identified important habitats and migratory corridors for 

portions of the mid-continent prairie and Southern James Bay breeding populations of 

Marbled Godwit upon which to focus our conservation efforts.   Our data also provide 

information from which to prioritize conservation action according to magnitude of 

importance of sites to a particular sub-population.  Conservation actions at these sites 

should include a combination of site protection, vulnerability/threat assessments, habitat 

evaluations, active management, wetland restoration and finally vigilance against on-

going and future threats.   
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TABLE A1.  Morphometric measurements collected from Marbled Godwit at four 

locations in North America, 2006-2008. 

 

 

        

PTT ID 

 

Capture 

Locale 

 

Capture Date 

Mass    

(g) 

Wing 

(mm) 

Culmen 

(mm) 

Tarsus 

(mm) 

 

Sex 

        

61984A Utah 13-Apr-06 402.0 248 113.2 80.3 F 

61985 Utah 19-Apr-06 402.4 220 106.0 71.3 M 

61986 Utah 04-Aug-06 326.7 238 91.4 78.7 M 

61987 Utah 06-Aug-06 326.1 221 94.0 78.4 M 

61989 Utah 11-Apr-07 340.0 229 95.5 81.1 M 

70539 Utah 12-Apr-07 396.0 247 119.4 81.7 F 

61984B Utah 13-Apr-07 429.0 245 122.1 85.1 F 

70536 Utah 14-Apr-07 414.0 245 119.4 88.0 F 

70538 Utah 14-Apr-07 422.0 255 115.5 94.1 F 

80796 Utah 12-Apr-08 274.0 228 91.0 77.5 M 

75690 Utah 14-Apr-08 322.0 242 96.1 77.1 M 

84207 Utah 30-Sep-08 292.0 234 92.2 79.0 M 

84208 Utah 30-Sep-08 354.0 234 105.4 78.0 M 

70537 Mexico 28-Jan-07 280.0 224 98.9 70.8 M 

61988 Mexico 31-Jan-07 338.0 229 96.2 72.8 M 

75687 Canada 01-Jun-07 320.0 234 97.0 65.9 M 

70540 Canada 06-Jun-07 326.0 - 94.6 76.1 M 

75688 Canada 25-May-08 - 234 110.0 80.0 F 

70541 Canada 26-May-08 - 254 113.9 84.0 F 

75689 Canada 26-May-08 - 240 99.0 73.0 M 

80795 Canada 27-May-08 420.0 243 105.0 78.0 F 

80794 Canada 27-May-08 350.0 232 93.0 74.0 M 

80797 Georgia 20-Nov-08 304.0 230 93.9 66.0 M 

84201 Georgia 20-Nov-08 375.0 249 116.5 77.1 F 

84202 Georgia 20-Nov-08 367.0 245 121.6 80.7 F 

84203 Georgia 20-Nov-08 319.0 234 96.6 72.8 M 

84204 Georgia 03-Dec-08 376.0 239 113.5 72.3 F 

84205 Georgia 03-Dec-08 386.0 245 124.9 77.5 F 
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TABLE A2.  Mean morphometric measurements collected from Marbled Godwit at four locations in North America, 2006 – 2008; 

data given as mean + SD (range, n).  

 

 

 

BRMBR Akimiski Island Mexico Georgia 

Mass 

    
Male

1
 334.6 + 53.1 (274-402, 4) 332 + 15.88 (320-350, 3) 309 + 41.01 (280-338, 2) 311.5 + 10.61 (304-319, 2) 

Male
2
 324.7 + 25.4 (292-354, 4) 

   Female 412.6 + 13.7 (396-429, 5) 420  (1) 

 

376 + 7.79 (367-386, 4) 

     Wing Length 

    Male 230.75 + 7.76 (220-242, 8) 235.33 + 4.16 (232-240, 3) 226.5 + 3.54 (224-229, 2) 232 + 2.83 (230-234, 2) 

Female 248.0 + 4.1 (245-255, 5) 243.67 + 10.02 (234-254, 3) 

 

244.5 + 4.12 (239-249, 4) 

     Bill length 

    Male 96.45 + 6.00 (91-106, 8) 95.9 + 2.64 (93-99, 4) 97.55 + 1.91 (96.2-98.9, 2) 95.25 + 1.89 (93.91-96.58, 2) 

Female 117.9 + 3.5 (113.2-122.1, 5) 109.63 + 4.46 (105-113.9, 3) 

 

119.10 + 5.11 (113.45-124.87, 4) 

     Tarsus Length 

    Male 77.64 + 2.83 (71.3-81.1, 8) 72.25 + 4.43 (65.9-76.1, 4) 71.8 + 1.41 (70.8-72.8, 2) 69.42 + 4.83 (66-72.83, 2) 

Female 85.8 + 5.5 (80.3 - 94.1, 5) 80.67 + 3.06 (78-84, 3) 

 

76.89 + 3.44 (72.32-80.65, 4) 

     Male
1
 Mass of males caught at BRMBR during the spring 

  Male
2
 Mass of males caught at BRMBR during the fall 

  Wing =flattened chord; bill=exposed culmen 
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TABLE A3.  Location Classes acquired from 28 PTTs on Marbled Godwit from four 

locations in North America, 2006-2010.   

 

 

 

    

    Location Class   

PPT ID Locale 3 % 2 % 1 % 0 % A % B % Z % Total 

                 

61984A Utah 76 26.4 49 17.0  59 20.5  34 11.8  33 11.5  33 11.5  4 1.4  288 

61985 Utah 50 10.1  80 16.2  113 22.9  121 24.5  54 10.9  71 14.4  5 1.0  494 

61986 Utah 8 4.0  17 8.6  80 40.4  62 31.3  14 7.1  15 7.6  2 1.0  198 

61987 Utah 12 4.0  40 13.3  81 26.9  109 36.2  27 9.0  30 10.0  2 0.7  301 

61989 Utah 119 15.4  178 23.1  204 26.5  222 28.8  25 3.2  23 3.0  NR   771 

70536 Utah 40 11.2  75 21.1  108 30.3  103 28.9  16 4.5  14 3.9  NR   356 

75690 Utah 31 8.9  52 14.9  83 23.8  137 39.3  17 4.9  29 8.3  0 0.0  349 

70539 Utah 11 7.0  18 11.5  43 27.4  73 46.5  9 5.7  3 1.9  NR   157 

61984B Utah 108 25.8  98 23.4  87 20.8  73 17.4  34 8.1  19 4.5  NR   419 

70538 Utah 76 10.7  147 20.7  243 34.3  208 29.3  21 3.0  14 2.0  NR   709 

80796 Utah 159 16.4  215 22.1  255 26.3  226 23.3  54 5.6  54 5.6  8 0.8  971 

84207 Utah 7 4.0  24 13.6  60 33.9  58 32.8  10 5.6  18 10.2  0 0.0  177 

84208 Utah 256 17.7  353 24.4  332 23.0  241 16.7  134 9.3  127 8.8  3 0.2  1446 

Total Utah 953 14.4  1346 20.3  1748 26.3  1667 25.1  448 6.8  450 6.8  24 0.4  6636 

61988 Mexico 7 4.3  28 17.4  72 44.7  27 16.8  12 7.5  14 8.7  1 0.6  161 

70537 Mexico 55 8.4  147 22.3  251 38.1  158 24.0  21 3.2  26 4.0  NR   658 

Total Mexico 62 7.6  175 21.4  323 39.4  185 22.6  33 4.0  40 4.9  1 0.1  819 

75687 Canada 33 11.5  35 12.2  88 30.6  104 36.1  13 4.5  15 5.2  NR   288 

70540 Canada 2 25.0  3 37.5  3 37.5  0 0.0  0 0.0  0 0.0  0 0.0  8 

75688 Canada 29 4.6  90 14.4  189 30.2  248 39.7  29 4.6  36 5.8  4 0.6  625 

70541 Canada 43 9.9  81 18.6  148 34.0  124 28.5  17 3.9  18 4.1  4 0.9  435 

75689 Canada 31 3.5  106 11.9  221 24.8  401 45.1  65 7.3  57 6.4  9 1.0  890 

80794 Canada 42 4.3  115 11.7  276 28.1  391 39.8  75 7.6  78 7.9  6 0.6  983 

80795 Canada 41 7.2  96 16.8  175 30.6  181 31.6  30 5.2  43 7.5  6 1.0  572 

Total Canada 221 5.8  526 13.8  1100 28.9  1449 38.1  229 6.0  247 6.5  29 0.8  3801 

80797 Georgia 35 6.5  79 14.7  178 33.1  140 26.1  54 10.1  49 9.1  2 0.4  537 

84201 Georgia 0 0.0  2 0.5  17 4.1  321 78.1  31 7.5  30 7.3  10 2.4  411 

84202 Georgia 35 7.5  96 20.6  166 35.5  94 20.1  36 7.7  39 8.4  1 0.2  467 

84203 Georgia 95 9.5  168 16.9  248 24.9  268 26.9  107 10.7  107 10.7  4 0.4  997 

84204 Georgia 90 8.2  229 21.0  310 28.4  270 24.7  92 8.4  96 8.8  6 0.5  1093 

84205 Georgia 44 6.1  142 19.8  218 30.4  190 26.5  58 8.1  60 8.4  4 0.6  716 

Total Georgia 299 7.1  716 17.0  1137 26.9  1283 30.4  378 9.0  381 9.0  27 0.6  4221 

Total All 1535 9.9  2763 17.9  4308 27.8  4584 29.6  1088 7.0  1118 7.2  81 0.5  15477 
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TABLE A4.  Capture, tracking, transmitter and transmitter performance data from 28 

Marbled Godwit from four locations in North America, 2006 – 2010.  

  

                                  
           

PTT ID Capture 
Locale 

Year Sex Deploy Date Last 
Transmission 

Transmission 

duration (days) 
Duty 
Cycle 

On:Off 

(h) 

No. of 
Locations 

Location 
Index a 

Day 
Index b 

           

61984A Utah 2006 F 13-Apr-06 19-Jun-06 67 6:24 284 0.86 0.94 

61985 Utah 2006 M 19-Apr-06 26-Aug-06 129 8:36 494 0.87 0.99 

61986 Utah 2006 M 4-Aug-06 9-Jun-07 309 6:24 198 0.13 0.41 

61987 Utah 2006 M 6-Aug-06 16-Sep-07 406 6:24 301 0.15 0.40 

70537 Mexico 2007 M 28-Jan-07 17-Feb-08 385 10:48 658* 0.41 0.98 

61988 Mexico 2007 M 31-Jan-07 27-May-07 117 6:24 161 0.29 0.80 

61989 Utah 2007 M 11-Apr-07 16-Apr-08 369 10:48 771* 0.50 0.95 

70539 Utah 2007 F 12-Apr-07 29-Jun-07 78 10:48 157* 0.49 0.84 

61984B Utah 2007 F 13-Apr-07 2-Oct-07 173 6:24 419* 0.51 0.93 

70536 Utah 2007 F 14-Apr-07 15-Nov-07 215 10:48 356* 0.40 0.91 

70538 Utah 2007 F 14-Apr-07 19-Feb-08 311 10:48 709* 0.55 0.97 

75687 Canada 2007 M 1-Jun-07 29-Aug-07 89 10:48 288* 0.78 0.98 

70540 Canada 2007 M 6-Jun-07 11-Jun-07 5 10:48 8 - - 

80796 Utah 2008 M 12-Apr-08 16-Sep-09 522 8:36 971 0.42 0.88 

75690 Utah 2008 M 14-Apr-08 23-Jul-08 100 10:48 349 0.84 0.94 

75688 Canada 2008 F 25-May-08 10-Mar-09 289 10:48 625 0.52 0.80 

70541 Canada 2008 F 26-May-08 26-Sep-08 123 10:48 435 0.85 0.98 

75689 Canada 2008 F 26-May-08 16-May-09 355 10:48 890 0.60 0.90 

80794 Canada 2008 M 27-May-08 21-May-09 359 10:48 983 0.66 1.00 

80795 Canada 2008 F 27-May-08 15-Jun-09 386 10:48 572 0.35 0.65 

84207 Utah 2008 M 30-Sep-08 17-Nov-08 49 10:48 177 0.87 0.99 

84208 Utah 2008 M 30-Sep-08 6-Feb-10 495 10:48 1446 0.56 0.97 

80797 Georgia 2008 M 20-Nov-08 7-Jun-09 199 10:48 537 0.65 0.98 

84201 Georgia 2008 F 20-Nov-08 19-Apr-09 150 10:48 411 0.65 0.95 

84202 Georgia 2008 F 20-Nov-08 8-May-09 169 10:48 467 0.67 1.00 

84203 Georgia 2008 M 20-Nov-08 17-Dec-09 392 10:48 997 0.61 0.93 

84204 Georgia 2008 F 3-Dec-08 13-Dec-09 375 8:36 1093 0.66 0.98 

84205 Georgia 2008 F 3-Dec-08 28-Sep-09 281 8:36 716 0.58 0.79 

* 
= “Z” Location Class not downloaded from ArgosWeb 

NR
 = Not recorded 

a
 = Location Index; the probability of obtaining a location during each hour of 

transmission 
b 

= Day Index; the probability of obtaining a location each PTT “on” period 
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TABLE A5.  Total migration and movement distances by category, of individually 

tagged Marbled Godwits determined via satellite telemetry, 2006 – 2010. 

 

________________________________________________________________________ 
  Capture Northbound Southbound Local Post Local  Total 

PTT ID Sex Locale Migration Migration Winter Breed    Fall Stage Breed Distance 

______________________________________________________________________________________ 

 

61984A F Utah 1049P       

61984B F Utah 1138P  2173   789    

70538 F Utah 765P  2263      

70536 F Utah 1110P  3493   228    

70539 F Utah 994P  967P   162    

70541 F Canada   5697P   1264   

75688 F Canada   3760   195   

80795 F Canada 3623  3580  51    7203 

84201 F Georgia 1146P       

84202 F Georgia     626     

84204 F Georgia 2040  2086  300 80   4506 

84204 F Georgia     315     

84205 F Georgia 2768  2451  169    5388 

75689 M Canada 2933P  4044   101 256   

61985 M Utah 1030P  2226      

61986 M Utah 2477  1563P      

61987 M Utah 2952  2969  65    5986 

61989 M Utah 1467P  2208      

75690 M Utah 980P  1208P      

80796 M Utah 959P  2402   56    

84208 M Utah   915P      

80794 M Canada 802P  4064  56  282   

75687 M Canada   2548P   80    

70537 M Mexico     790     

61988 M Mexico 2943    392     

80797 M Georgia     236     

84203 M Georgia 1888  2075  393 211  228 4795 

84203 M Georgia     646     

_______________________________________________________________________ 

P = Partial distance data not included in analysis 
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TABLE A6. Groundspeed of Marbled Godwit, including start and end times, distance 

flown, flight direction and activity, and time in flight, along flight paths determined via 

satellite telemetry, 2006-2010.  
 

 

         

Year Start 
Date 

PTT ID Location of flight segment (n) Start-End       
Times 

Distance 
flown 

(km) 

Time 
in 

flight 

(hr) 

Ground 
speed 

(km/hr) 

Flight 
Direction-

Activity 

         
2006 26-Jul 61985 SE ID to NE UT (4) 1701-2102a 108.3 4.0 27.1 SB-M 

2007 25-Jul 61984B Butte, MT to Lima, MT (4) 0417-0606a 121.5 1.8 67.5 SB-M 

2007 21-May 61988 Western, MN (2) 1050-1151b 48 1.0 48.0 NB-M 

2007 10-Sep 61989 central UT to N AZ (3) 2308-0324a 270 4.3 62.8 SB-M 

2007 28-Jun 70536 SW CO to E, UT (5) 2317-0602a 415 6.3 66.4 SB-M 

2007 22-Apr 70539 NC WY to SE, MT (6) 0243-0917a 397 6.6 60.2 NB-M 

2007 22-Jun 70539 W ND to NW, ND (4) 1822-2158b 125 3.6 34.7 L-PB 

2007 17-Aug 75687 Akimiski Island to Lk. Superior (10) 1820-0244c 588 8.4 70.0 SB-M 

2008 16-Aug 70541 McCook, NE to Imperial, NE (5) 0300-0704a 81 4.1 19.8 L-FS 

2008 8-Sep 70541 Dickey Co.to McPherson Co., SD (5) 1218-1633b 137 4.3 32.2 L-FS 

2008 19-Sep 70541 W SD to W NE (8) 2116-0605a 471 7.8 60.4 SB-M 

2008 12-Jul 75690 S MT to central Wy (6) 0214-0655a 341 4.7 72.6 SB-M 

2008 22-Jul 75690 SW UT to E NV (3) 2256-0211a 235 3.3 72.3 SB-M 

2008 2-Aug 75688 Groton, SD to central ND (4) 2123-2354b 150 2.5 60.0 L-FS 

2008 23-Aug 75688 NE CO to NC, NM (5) 0856-1811a 595 9.3 64.3 SB-M 

2008 10-Aug 75689 W KS to NW, OK (6) 1804-2312b 326 5.2 62.7 SB-M 

2009 14-May 75689 E NE to E SD (6) 0951-1456b 264 5.1 51.8 NB-M 

2008 29-Jul 80794 north shore Lk. Superior (11) 0447-1407c 358 9.3 38.5 SB-M 

2008 5-Aug 80794 Logan Co. to Emmons Co., ND (2) 1124-1225b 31 1.0 31.0 L-FS 

2008 14-Aug 80794 ND to SD (8) 1228-1816b 273 5.8 47.0 SB-M 

2008 19-Aug 80794 Albuquerque to Luis Lopez, NM (4) 0231-0629a 169 4.0 42.3 SB-M 

2008 1-Sep 80794 Chihuahua to Sonora, Mexico (5) 2200-0456a 352 6.9 51.0 SB-M 

2008 31-Jul 80795 SE SD to NE to CO (7) 1739-0135b 637 7.9 80.6 SB-M 

2008 15-Jul 80796 SE ID to BRMBR, UT (4) 2044-2357a 129 3.2 40.3 SB-M 

2008 23-Sep 80796 Nelson, NV to Needles, CA (4) 1136-1420a 86 2.7 31.9 SB-M 

2008 25-Sep 80796 Pacific Coast to Guerrero Negro, MX (3) 0914-1054a 57 1.7 33.5 SB-M 

2009 30-Apr 84202 Ossabaw to St. Helena Sound, SC (2) 2044-2118c 33 0.6 55.0 L-W 

2009 29-Apr 84203 Stronghurst, IL to New Ulm, MN (5) 0347-0949b 482 6.0 80.0 NB-M 

2009 6-Jun 84204 Arlington, NE to Shelbina, MO (2) 2152-0218b 417 5.4 77.2 SB-M 

2009 26-Apr 84205 Evans to Washington Co., GA (2) 1924-2041c 99 1.3 76.2 NB-M 

2009 28-Apr 84205 Sterling, IL to Waseca Co., MN (7) 0808-1427b 406 6.3 64.4 NB-M 

2009 20-Jun 84205 Ceylon, MN to Decatur, IL (5) 0200-0837b 585 6.6 88.6 SB-M 

 

n = Total number of separate location points recorded during flight 
a
 = Mountain Standard Time 

b
 = Central Standard Time 

c
 = Eastern Standard Time 

NB-M = Northbound Migration, SB-M = Southbound Migration, L =Local, PB = Post-breeding 

movement, FS = Fall Stage, W = Wintering 
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TABLE A7.  Movement summary by individual Marbled Godwits determined via 

satellite telemetry, 2006 – 2010. 

 

______________________________________________________________________ 
                             Distance   Direction/          End 

Segment Locale                   (km) Activity      Date  Coordinates 

______________________________________________________________________________ 
61984A 
BRMBR, UT - Ogden Bay, UT   23 L-SP 17-Apr-06  41.164N, 112.210W 

Ogden Bay, UT – south Great Salt Lake, UT  31 L-SP 19-Apr-06  40.835N, 112.041W 

    Total 54 L-SP  
Great Salt Lake, UT - Old Wives Lake, SK  890 NB 30-Apr-06  50.114N, 106.170W 

Old Wives Lake - Last Moutain Lake, SK  159 NB 02-May-06 51.407N, 105.121W 

    Total 1049 NB   
61985  

BRMBR, UT -Martinsdale, MT   544 NB 26-Apr-06  46.492N, 110.220W 

Martinsdale, MT - Brooks, Alberta  486 NB 27-Apr-06  51.041N, 111.411W 
    Total 1030 NB   

Alberta, Canada - Valier, MT   282 SB 23-Jul-06  48.412N, 112.454W 

Valier, MT - Great Salt Lake, UT   742 SB 26-Jul-06  41.366N, 112.213W 
GSL, UT - Blythe, CA   837 SB 13-Aug-06  33.689N, 114.677W 

Blythe, CA - Gonzaga Bay, Mexico  365 SB 17-Aug-06  29.794N, 114.402W 

    Total 2226 SB  
61986 

BRMBR, UT - Yavaros Bay, Sonora, Mexico 1563 SB 01-Nov-06  26.719N, 109.567W 

Yavaros Bay, Mexico - Pinon, NV  997 NB 20-Apr-07  36.092N, 110.233W 
Pinon, NV - BRMBR, UT   581 NB 22-Apr-07  41.450N, 112.194W 

BRMBR, UT - Vauxhall, Alberta   899 NB 28-Apr-07  50.032N, 111.963W 

    Total  2477 NB   
61987  

BRMBR, UT - Puerto Penasco, Mexico  1080 SB 26-Oct-06  31.054N, 113.068W 

Puerto Penasco - Playa Cueta, Sinaloa, MX  940 SB 29-Oct-06  23.984N, 107.036W 
Playa Cueta - Laguna Grande, Sinaloa, MX  169 SB 01-Nov-06  22.848N, 106.047W 

    Total 2189 SB     
Laguna Grande - Marisma Nacionales, Nayarit, MX 65 LW 18-Mar-07  22.348N, 105.600W 
Marismas Nacionales - Playa Cueta, Sinaloa, MX 277 NB 22-Apr-07  24.270N, 107.449W 

Playa Cueta - Bay of Santa Maria, Sinaloa, MX 92 NB 26-Apr-07  24.991N, 107.944W 
Bay of Santa Maria, MX - Glenwood, UT  1502 NB 29-Apr-07  38.776N, 111.985W 

Glenwood, UT - Great Salt Lake, UT  227 NB 03-May-07 40.892N, 112.099W 

Great Salt Lake, UT - Hill County, MT  854 NB 08-May-07 48.876N, 109.756W 
    Total  2952 NB   

Blaine County, MT - BRMBR, UT  780 SB 14-Jul-07  41.443N, 112.218W 

61984B  
BRMBR, UT - Youngstown, Alberta, Canada 1138 NB 28-Apr-07  51.498N, 111.213W 

Youngstown, AB - north of Youngstown, AB 29 PB 23-Jun-07  51.809N, 111.189W 

North of Youngstown - south of Youngstown 27 PB 01-Jul-07  51.423N, 111.118W 
South of Youngstown - Medicine Hat, AB  117 PB 04-Jul-07  50.402N, 110.856W 

Medicine Hat, AL - USA/Canada border  153 PB 07-Jul-07  40.016N, 111.051W 

USA/Canada border - Bow Island, AB  90 PB 08-Jul-07  49.816N, 111.209W 
Bow Island - Suffield Air Base, AB  83 PB 09-Jul-07  50.524N, 110.803W 

Suffield Air Base - Jenner, AB   23 PB 12-Jul-07  50.702N, 111.154W 

Jenner, AB - south of Youngstown, AB  73 PB 13-Jul-07  51.364N, 111.226W 

South Youngstown - Hemaruka, AB  42 PB 14-Jul-07  51.703N, 111.133W 

Hemaruka, AB - Little Gem, AB   8 PB 15-Jul-07  51.753N, 110.993W 

Little Gem - Hemaruka, AB   8 PB 16-Jul-07  51.703N, 111.133W 
Hemaruka - Youngstown, AB   28 PB 17-Jul-07  51.496N, 111.385W 

Youngstown, AB - Tilley, AB   108 PB 21-Jul-07  50.464N, 111.565W 

    Total  789 PB   
Tilley, AB - Butte, MT, USA   509 SB 24-Jul-07  45.905N, 112.217W 

Butte, MT - American Falls Reservoir, ID  223 SB 25-Jul-07  42.954N, 112.705W 

American Falls Reservoir, ID - BRMBR, UT 181 SB 27-Jul-07  41.417N, 112.089W 
BRMBR, UT - Salton Sea, CA   947 SB 18-Sep-07  33.311N, 115.632W 

Salton Sea, CA - San Quintin, Baja Norte, MX 313 SB 19-Sep-07  30.408N, 115.952W 

    Total  2173 SB 
San Blas, Nayarit, MX - Pericos, Nayarit, MX 60 LW 25-Feb-07  22.074N, 105.377W 

Pericos - Ensenada Pabellones, Sinaloa, MX  332 LW 26-Apr-07  24.436N, 107.504W 
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A7. (cont.).  Movement summary by individual Marbled Godwits determined via satellite 

telemetry, 2006 – 2010. 
 

_______________________________________________________________________________________________  
                             Distance   Direction/          End 

Segment Locale                   (km) Activity      Date  Coordinates 

______________________________________________________________________________ 
61984B (cont.)  
    Total  392 LW   

Ensenada Pabellones - Morris, MN, USA  2410 NB 19-May-07 45.542N, 95.768W 
Morris, MN - Alexandria, MN   48 NB 21-May-07 45.983N, 95.583W 

Alexandria, MN - Poplar Bay, Manitoba, Canada 485 NB 24-May-07 50.596N, 95.608W 
Total  2943 NB 

70537  

San Blas, Nayarit, MX - Cuautla, Nayarit, MX 80 LW 18-Apr-07  22.228N, 105.541W 
Cuautla - San Blas, Nayarit, MX   80 LW 20-Apr-07  21.598N, 105.405W 

San Blas - Cuautla, Nayarit, MX   80 LW 24-Apr-07  22.203N, 105.508W 

Cuautla - Teacapan, Sinaloa, MX   40 LW 26-Apr-07  22.546N, 105.653W 
Teacapan - Laguna Grande, Escuinapa, Sinaloa, MX 41 LW 27-Apr-07  22.812N, 105.902W 

Laguna Grande - Pericos, Nayarit, MX  100 LW 07-Jul-07  22.073N, 105.385W 

Pericos - San Blas, Nayarit, MX   59 LW 09-Jul-07  21.549N, 105.304W 
San Blas - Pericos, Nayarit, MX   52 LW 08-Nov-07  22.064N, 105.355W 

Pericos -Escuinapa, Sinaloa, MX   102 LW 10-Dec-07  22.826N, 105.956W 

Escuinapa - Novillero, Nayarit, MX  63 LW 15-Dec-07  22.371N, 105.643W 
Novillero - San Blas, Nayarit, MX  93 LW 1-Feb-08  21.540N, 105.261W 

    Total 790 LW   

61989  
BRMBR, UT - Lewistown, MT   692 NB 25-Apr-07  47.192N, 108.986W 

Lewistown - BRMBR, UT   697 SB 10-Jul-07  41.414N, 112.121W 

BRMBR, UT - Estero Morua, Sonora, MX  1135 SB 10-Sep-07  31.291N, 113.441W 
Estero Morua - Guerrero Negro, Baja, Mexico 376 SB 01-Oct-07  27.943N, 114.098W 

    Total 2208 SB   

Guerrero Negro - Primo Tapia, Baja, MX  543 NB 12-Apr-08  32.201N, 116.925W 
Primo Tapia - El Seguno, CA, USA  232 NB 14-Apr-08  33.907N, 118.393W 

    Total 775 NB   

70536  

BRMBR, UT - Hettinger County, ND  944 NB 20-Apr-07 46.303N, 102.561W 

Hettinger County - Lost Lake NWR, ND 166 NB 23-Apr-07 47.280N, 100.924W 

Total 1110 NB 
Lost Lake NWR - McHenry County, ND  74 PB 12-Jun-07  47.919N, 100.705W 
McHenry County - Lost Lake NWR, ND  74 PB 13-Jun-07  47.257N, 100.886W 

Lost Lake NWR - Burleigh County, ND  35 PB 15-Jun-07  47.261N, 100.442W 

Burleigh County, ND - Arena, ND  23 PB 18-Jun-07  47.140N, 100.142W 
Arena, ND - Burleigh County, ND  22 PB 22-Jun-07  47.272N, 100.423W 

    Total 228 PB   

Burleigh County - Durango, CO   1293 SB 27-Jun-07  37.144N, 107.888W 
Durango - BRMBR, UT   636 SB 29-Jun-07  41.413N, 112.128W 

BRMBR, UT - Fish Springs NWR, Tooele, UT 205 SB 18-Jul-07  39.871N, 113.399W 

Fish Springs NWR - Palo Verde, CA  725 SB 20-Jul-07  33.459N, 114.713W 
Palo Verde - Ojo de Liebre, Baja, Mexico  634 SB 25-Jul-07  27.752N, 114.179W 

    Total 3493 SB   

70538  

BRMBR, UT - Malta, MT   765 NB 26-Apr-07  48.248N, 108.424W 

Malta - BRMBR, UT    765 SB 04-Jul-07  41.410N, 112.117W 

BRMBR - Havasu NWR, Topock, AZ  725 SB 08-Aug-07  34.706N, 114.501W 
Havasu NWR  - Colorado River Delta, Sonora, MX 286 SB 10-Aug-07  32.018N, 114.852W 

Colorado River Delta - Ojo de Liebre, Baja, MX 487 SB 15-Aug-07  27.645N, 114.044W 

    Total 2263 SB   
70539  

BRMBR, UT - Watford City, ND   994 NB 22-Apr-07  47.838N, 103.146W 

Watford City - Westby, MT   119 PB 22-Jun-07  48.880N, 104.053W 
Westby, MT - Tribune, Saskatchewan, Canada 43 PB 23-Jun-07  49.204N, 103.716W 

    Total 162 PB  
Tribune - Lander, WY   967 SB 25-Jun-07  42.848N, 108.931W 

75687  

N. Akimiski Island - West Akimiski Island  54 PB 17-Jul-07  53.099N, 81.940W 
West Akimiski Island - SW Akimiski Island  26 PB 18-Jul-07  52.908N, 81.690W 

    Total 80 PB   
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A7. (cont.).  Movement summary by individual Marbled Godwits determined via satellite 

telemetry, 2006 – 2010. 
 

_______________________________________________________________________________________________  
                             Distance   Direction/          End 

Segment Locale                   (km) Activity      Date  Coordinates 

______________________________________________________________________________ 
75687 (cont.) 

SW Akimiski Island - Keeweenaw Peninsula, MI 740 SB 17-Aug-07  47.502N, 87.521W 

Keeweenaw Peninsula - Hutchinson County, SD 866 SB 19-Aug-07  43.268N, 97.611W 
Hutchinson County - Taos, NM   942 SB  28-Aug-07  36.742N, 105.776W 

    Total 2548 SB   
70541 

Akimiski Island - McCook, NE   2072 SB 16-Aug-08  40.142N, 100.780W 

McCook - Imperial, NE   81 L-FS 16-Aug-08  40.507N, 101.608W 
Imperial - Lake McConaughy, NE  88 L-FS 16-Aug-08  41.274N, 101.877W 

Lake McConaughy - Jamestown, ND  688 L-FS 20-Aug-08  47.108N, 98.781W 

Jamestown, ND - Lamoure, ND   100 L-FS 22-Aug-08  46.331N, 98.114W 
Lamoure - Oakes, ND    28 L-FS 24-Aug-08  46.089N, 98.015W 

Oakes - Columbia, SD   65 L-FS 02-Sep-08 45.621N, 98.295W 
Columbia, SD - Dickey County, ND  47 L-FS 05-Sep-08  46.043N, 98.371W 

Dickey County - Eureka, SD   167 L-FS 08-Sep-08  45.783N, 99.399W 

    Total 1264 L-FS 
Eureka - Trinchera, CO   1097 SB 22-Sep-08  37.030N, 104.280W 

Total 5697 SB/L-FS    
75690  
BRMBR, UT - Valley County, MT  912 NB 27-Apr-08  48.804N, 106.996W 

Valley County - Nelson Reservoir, MT  46 NB 24-May-08 48.478N, 107.433W 

Nelson Reservoir - Bowdoin NWR, Malta, MT 22 NB 25-May-08 48.407N, 107.701W 
    Total 980 NB   

Bowdoin NWR - Ocean Lake, WY  583 SB 12-Jul-08  43.201N, 108.575W 

Ocean Lake - BRMBR, UT   356 SB 14-Jul-08  41.414N, 112.158W 
BRMBR, UT - McGill, NV   269 SB 22-Jul-08  39.638N, 114.623W 

    Total 1208 SB   

75688  

Akimiski Island, Nunavut Canada - Groton, SD 1423 SB 1-Aug-08  45.384N, 98.084W 

Groton - Long Lake NWR, ND   195 L-FS 2-Aug-08  46.683N, 99.744W 

Long Lake NWR - Albuquerque, NM  1317 SB 23-Aug-08  35.488N, 106.338W 
Albuquerque - Colorado River Delta, Sonora, MX 825 SB 25-Aug-08  31.616N, 113.955W 

    Total 3760 SB/L-FS   

75689  
N Akimiski Island, Nunavut - SE Akimiski Island 59 PB 14-Jul-08  52.655N, 80.690W 

SE Akimiski Island - SW Akimiski Island, Nunavut  42 PB 15-Jul-08  52.839N, 81.260W 

    Total 101 PB  
SE Akimiski Island, Nunavut - Gove, KS  2113 SB 10-Aug-08  38.991N, 100.166W 

Gove - Boise City, OK   326 SB 10-Aug-08  36.765N, 102.251W 

Boise City - Swisher, TX   242 L-FS 12-Aug-08  34.465N, 101.964W 
Swisher - Hart, TX    14 L-FS 14-Aug-08  34.414N, 102.077W 

Total 256 L-FS 

Hart - Colorado River Delta, Sonora, Mexico 1093 SB 24-Aug-08  31.581N, 113.985W 
    Total 3532 SB  

    Total 4044 SB/L-FS   

Colorado River Delta - Lyons, NE  1817 NB 14-May-09 41.916N, 96.536W 

Lyons - Kingsbury County, SD   264 NB 14-May-09 44.298N, 97.218W 

Kingsbury County - Ignace, Ontario, Canada  852 NB 15-May-09 50.920N, 90.357W 
    Total 2933 NB   

80794  

Akimiski Island - Lake Superior, Ontario, Canada 623 SB 28-Jul-08  48.497N, 86.732W 
Lake Superior, Ontario - Lake Superior, MN  358 SB 29-Jul-08  47.215N, 91.181W 

Lake Superior - Sully County, SD  735 SB 30-Jul-08  44.561N, 100.391W 

Sully County - Linton, ND   177 L-FS 01-Aug-08  46.251N, 100.269W 
Linton - Logan County, ND   55 L-FS 04-Aug-08  46.464N, 99.577W 

Logan County - Strasburg, ND   50 L-FS 05-Aug-08  46.110N, 100.030W 

Total 282 L-FS   
Strasburg - Fowler, CO   897 SB 16-Aug-08  38.106N, 104.151W 

Fowler - Luis Lopez, NM   338 SB 19-Aug-08  33.990N, 106.912W 

Luis Lopez - Puerto Palomas, Chihuahua, MX 246 SB 22-Aug-08  31.674N, 107.599W 
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A7. (cont.).  Movement summary by individual Marbled Godwits determined via satellite 

telemetry, 2006 – 2010. 
 

_______________________________________________________________________________________________  
                             Distance   Direction/          End 

Segment Locale                   (km) Activity      Date  Coordinates 

______________________________________________________________________________ 
80794 (cont.) 

Puerto Palomas - Guaymas, Sonora, MX  492 SB 02-Sep-08  27.787N, 110.593W 

Guaymas - Bahia de Tobari, Sonora, MX  93 SB 04-Sep-08  27.115N, 109.980W 
    Total 4346 SB/L-FS  

Bahia de Tobari - Yavaros Bay, Sonora, MX  56 LW 28-Oct-08  26.694N, 109.541W 
Yavaros Bay -Bahia de Tobari, Sonora, MX  56 NB 29-Apr-09  27.005N, 109.914W 

Bahia de Tobari - Reserve, NM   746 NB 20-May-09 33.673N, 108.406W 

    Total 802 NB   
80795  

Akimiski Island, Nunavut - Madison, SD  1484 SB 31-Jul-08  43.897N, 97.189W 

Madison - Stratton, CO   637 SB  01-Aug-08  39.560N, 102.509W 
Stratton - Cheraw, CO   173 SB 02-Aug-08  38.097N, 103.493W 

Cheraw - Bahia de Lobos, Sonora, MX  1286 SB 14-Aug-08  27.307N, 110.489W 

    Total 3580 SB   
Bahia de Lobos - Bahia de Tobari, Sonora, MX 51 LW 26-Dec-08  27.103N, 109.998W 

Bahia de Tobari - Pickle Lake, Ontario, Canada 2977 NB 20-May-09 51.105N, 90.266W 

Pickle Lake - James Bay, Ontario, Canada  571 NB 21-May-09 52.708N, 81.990W 
James Bay - Akimiski Island, Nunavut, Canada 75 NB 26-May-09 53.154N, 81.045W 

    Total 3623 NB   
80796    
BRMBR, UT -Ralston, Alberta, Canada  959 NB 28-Apr-08  50.502N, 111.028W 

Ralston - Tilley, Alberta   56 PB 09-Jul-08  50.391N, 111.622W 

Tilley - American Falls Reservoir, ID  802 SB 15-Jul-08  42.885N, 112.691W 
American Falls Reservoir - BRMBR, UT  160 SB 16-Jul-08  41.426N, 112.098W 

BRMBR -Needles, CA   713 SB 23-Sep-08  34.844N, 114.557W 

Needles - Ojo de Liebre, Baja, MX  727 SB 26-Sep-08  27.894N, 114.216W 
    Total 2402 SB 
84208  

BRMBR, UT - Ogden Bay, UT   26 L-SP 23-Oct-08  41.169N, 112.206W 
BRMBR, UT -Delta, UT   209 SB 16-Dec-08  39.176N, 112.545W 

Delta - Fort Mohave, AZ   472 SB 17-Dec-08  34.994N, 114.663W 

Fort Mohave - Holtville, CA   234 SB 27-Dec-08  32.870N, 115.398W 
    Total 915 SB   

Holtville - Imperial, CA   11 LW 30-Dec-08  32.893N, 115.528W 

Imperial - Salton Sea, CA   39 LW 04-Feb-09  33.174N, 115.814W 
80797  

Altamaha River Delta, GA - Wassaw Island, GA 60 LW 25-Apr-09  31.351N, 81.265W 

Wassaw Island - Tybee Island (Wassaw Sound), GA 12 LW 28-Apr-09  31.947N, 80.895W 
Wassaw Sound - Altamaha River Delta, GA  78 LW 08-May-09 31.288N, 81.282W 

Altamaha River Delta -Wassaw Sound, GA  77 LW 10-May-09 31.946N, 80.892W 

Wassaw Sound - Turtle Island, SC  13 LW 26-May-09 32.071N, 80.892W 
    Total 240 LW 

84201 

Altamaha River Delta, GA - Lincoln, IL  1146 NB 18-Apr-09  40.091N, 89.317W 
84202 

Altamaha River Delta, GA - St. Helena Sound, SC 136 LW 10-Apr-09  32.425N, 80.452W 

St. Helena Sound - Altamaha River Delta, GA 136 LW 12-Apr-09  31.309N, 81.278W 
Altamaha River Delta - St. Helena Sound, GA 136 LW 29-Apr-09  31.849N, 81.054W 

St. Helena Sound - Cape Romain NWR, SC  97 LW 01-May-09 32.989N, 79.548W 

Cape Romain NWR - St. Helena Sound, SC  97 L-SP 07-May-09 32.432N, 80.425W 
St. Helena Sound - Deveaux Bank, SC  24 L-SP 08-May-09 32.550N, 80.184W 

Total 505 LW   

    Total 626 L-SP    
84203 

Altamaha River Delta - St. Catherine's Sound, GA 42 LW 01-Dec-08  31.681N, 81.210W 

St. Catherine's Sound - Ossabaw Sound, GA  21 LW 04-Dec-08  31.842N, 81.069W 
Ossabaw Sound -Altamaha River Delta, GA  59 LW 15-Dec-08  31.309N, 81.270W 

Altamaha River Delta - St. Helena sound, SC 143 LW 30-Jan-09  32.499N, 80.438W 
St. Helena Sound - Savannah River Delta, SC 53 LW 13-Mar-09  32.066N, 80.839W 

Savannah River Delta - Port Royal Sound, SC 25 LW 11-Apr-09  32.231N, 80.678W 
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A7. (cont.).  Movement summary by individual Marbled Godwits determined via satellite 

telemetry, 2006 – 2010. 
 

_______________________________________________________________________________________________  
                             Distance   Direction/          End 

Segment Locale                   (km) Activity      Date  Coordinates 

______________________________________________________________________________ 
84203 (cont.) 

Port Royal Sound - Savannah River Delta, SC 25 LW 14-Apr-09  32.133N, 80.769W 

Savannah River Delta - Port Royal Sound, SC 25 LW 26-Apr-09  32.310N, 80.740W 
    Total 393 LW  

Port Royal Sound - Stronghurst, IL  1228 NB 29-Apr-09  40.685N, 90.939W 
Stronghurst - Hitchcock, SD   292 NB 01-May-09 44.593N, 98.278W 

Hitchcock -Grant County, ND   292 NB 02-May-09 46.349N, 101.063W 

Grant County - Long Lake NWR, ND  76 NB 07-May-09 46.666N, 100.188W 
    Total 1888 NB   

Long Lake NWR - Grant County, ND  76 B 10-May-09 46.363N, 101.081W 

Grant County - Long Lake NWR, ND  76 B 15-May-09 46.604N, 100.271W 
Long Lake NWR - Grant County, ND  76 B 17-May-09 46.337N, 101.139W 

    Total 228 B   

Grant County - Lehr, ND   141 PB 20-Jun-09  46.229N, 99.209W 
Lehr - Ashley, ND    18 PB 22-Jun-09  46.057N, 99.170W 

Ashley - McIntosh Wildlife Management Area, ND 13 PB 24-Jun-09  46.181N, 99.144W 

McIntosh WMA - Ashley, ND   13 PB 26-Jun-09  46.057N, 99.170W 
Ashley - McIntosh Wildlife Management Area, ND 13 PB 28-Jun-09  46.181N, 99.144W 

McIntosh WMA - Ashley, ND   13 PB 30-Jun-09  46.057N, 99.170W 

    Total 211 PB     
Ashley - St. Helena Sound, SC   2075 SB 06-Jul-09  32.436N, 80.437W 

St. Helena Sound - Port Royal Sound, SC  19 LW 07-Jul-09  32.283N, 80.553W 

Port Royal Sound - Wolf Island NWR, GA  118 LW 08-Jul-09  31.343N, 81.284W 
Wolf Island NWR - Sapelo Sound, GA  18 LW 09-Sep-09  31.548N, 81.240W 

Sapelo Sound - Ossabaw Sound, GA  38 LW 09-Sep-09  31.877N, 81.073W 

Ossabaw Sound - Wassaw Sound, GA  14 LW 12-Sep-09  31.952N, 80.938W 
Wassaw Sound - Port Royal Sound, SC  43 LW 20-Sep-09  32.329N, 80.753W 

Port Royal Sound - St. Helena Sound, SC  36 LW 22-Sep-09  32.484N, 80.392W 

St. Helena Sound - Seabrook Island, SC  24 LW 24-Sep-09  32.580N, 80.146W 
Seabrook Island - Wassaw Sound, GA  100 LW 26-Sep-09  31.943N, 80.977W 

Wassaw Sound - Ossabaw Sound, GA  14 LW 28-Sep-09  31.834N, 81.069W 

Ossabaw Sound - Altamaha River Delta, GA  59 LW 01-Oct-09  31.343N, 81.284W 
Altamaha River Delta - Ossabaw Sound, GA  58 LW 23-Oct-09  31.842N, 81.049W 

Ossabaw Sound - Altamaha River Delta, GA  58 LW 31-Oct-09  31.316N, 81.293W 

Altamaha River Delta - St. Catherine's Sound, GA 47 LW 20-Nov-09  31.751N, 81.198W 
    Total 646 LW   

84204  

Altamaha River Delta - St. Catherine's Sound, GA 47 LW 30-Dec-08  31.707N, 81.096W 
St. Catherine's Sound - Ossabaw Sound, GA  21 LW 03-Jan-09  31.854N, 81.066W 

Ossabaw Sound - St. Catherine's Sound, GA  21 LW 05-Jan-09  31.737N, 81.117W 

St. Catherine's Sound - Ossabaw Sound, GA  21 LW 12-Jan-09  31.850N, 81.064W 
Ossabaw Sound - Altamaha River Delta, GA  64 LW 16-Feb-09  31.286N, 81.308W 

Altamaha River Delta - Sapelo Island, GA  14 LW 05-Mar-09  31.442N, 81.231W 

Sapelo Island - Altamaha River Delta  14 LW 07-Mar-09  31.342N, 81.299W 
Altamaha River Delta - Sapelo Island, GA  14 LW 14-Mar-09  31.448N, 81.214W 

Sapelo Island - Altamaha River Delta  14 LW 18-Mar-09  31.311N, 81.269W 

Altamaha River Delta - Sapelo Island, GA  14 LW 23-Mar-09  31.454N, 81.256W 
Sapelo Island - Altamaha River Delta  14 LW 27-Mar-09  31.317N, 81.248W 

Altamaha River Delta - Sapelo Island, GA  14 LW 01-Apr-09  31.434N, 81.224W 

Sapelo Island - Altamaha River Delta  14 LW 07-Apr-09  31.318N, 81.287W 
Altamaha River Delta - Sapelo Island, GA  14 LW 10-Apr-09  31.441N, 81.234W 

Total 300 LW  

Sapelo Island - Delta, MO   953 NB 13-Apr-09  37.197N, 89.713W 
Delta, MO - Hand County, SD   1087 NB 15-Apr-09  44.717N, 99.235W 

Total 2040 NB  

Hand County - Miller, SD   40 PB 04-Jun-09  44.361N, 99.113W 
Miller, SD - Hand County, SD   40 PB 06-Jun-09  44.729N, 99.270W 

Total 80 PB  
Hand County - Arlington, NE   408 SB 08-Jun-09  41.491N, 96.278W 

Arlington, NE - Shelbina, MO   417 SB 08-Jun-09  39.629N, 91.989W 

Shelbina - Altamaha River Delta, GA  1261 SB 10-Jun-09  31.306N, 81.270W 
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84204 (cont.) 

    Total 2086 SB   

Altamaha River Delta - Ossabaw Sound, GA  63 LW 05-Sep-09  31.849N, 81.062W 
Ossabaw Sound - Altamaha River Delta, GA  63 LW 17-Oct-09  31.329N, 81.269W 

Altamaha River Delta - Ossabaw Sound, GA  63 LW 20-Oct-09  31.870N, 81.065W 
Ossabaw Sound - Altamaha River Delta, GA  63 LW 11-Nov-09  31.314N, 81.247W 

Altamaha River Delta - Ossabaw Sound, GA  63 LW 16-Nov-09  31.858N, 81.049W 

    Total 315 LW   
84205 

Altamaha River Delta - Sapelo Island, GA  14 LW 17-Feb-09  31.429N, 81.242W 

Sapelo Island - Altamaha River Delta, GA  14 LW 20-Feb-09  31.300N, 81.281W 
Altamaha River Delta, Sapelo Island, GA  14 LW 28-Feb-09  31.449N, 81.247W 

Sapelo Island - Altamaha River Delta, GA  14 LW 04-Mar-09  31.316N, 81.274W 

Altamaha River Delta -Sapelo Island, GA  14 LW 07-Mar-09  31.438N, 81.267W 
Sapelo Island - Wolf Island NWR, GA  9 LW 12-Mar-09  31.352N, 81.284W 

Wolf Island NWR - Altamaha River Delta, GA 6 LW 13-Mar-09  31.308N, 81.283W 

Altamaha River Delta - Sapelo Island, GA  14 LW 16-Mar-09  31.446N, 81.242W 
Sapelo Island - Altamaha River Delta, GA  14 LW 22-Mar-09  31.309N, 81.261W 

Altamaha River Delta - Sapelo Island, GA  14 LW 27-Mar-09  31.470N, 81.227W 

Sapelo Island - Altamaha River Delta, GA  14 LW 31-Mar-09  31.314N, 81.283W 
Altamaha River Delta -Sapelo Island, GA  14 LW 04-Apr-09  31.453N, 81.240W 

Sapelo Island - Altamaha River Delta, GA  14 LW 12-Apr-09  31.310N, 81.280W 

    Total 169 LW  
Altamaha River Delta - Evans County, GA  100 NB 26-Apr-09  32.194N, 81.957W 

Evans County, GA - Washington County, GA 100 NB 26-Apr-09  32.884N, 82.719W 

Washington County - Sterling, IL   1082 NB 26-Apr-09  41.635N, 89.657W 
Sterling, IL - Clinton County, IA   76 NB 28-Apr-09  41.965N, 90.523W 

Clinton County - Delaware County, IA  80 NB 28-Apr-09  42.370N, 91.392W 

Delaware County - Buchanan County, IA  33 NB 28-Apr-09  42.555N, 91.730W 
Buchanan County - Chickasaw County, IA  80 NB 28-Apr-09  43.056N, 95.521W 

Chickasaw County - Freeborn, County, MN   92 NB 28-Apr-09  43.564N, 93.503W 

Freeborn County - Waseca County, MN  45 NB 28-Apr-09  43.967N, 93.588W 
Waseca County - Plaza, ND   742 NB 29-Apr-09  48.078N, 101.880W 

    Total 2768 NB   
Plaza - Martin County, MN   706 SB 20-Jun-09  43.526N, 94.664W 
Martin County - Black Hawk County, IA  225 SB 20-Jun-09  42.322N, 92.233W 

Black Hawk County - Muscatine County, IA  136 SB 20-Jun-09  41.570N, 90.805W 

Muscatine County - Macon County, IL  224 SB 20-Jun-09  39.872N, 89.080W 
Macon County - Jackson County, IN  281 SB 20-Jun-09  38.775N, 85.920W 

Jackson County - Altamaha River Delta, GA  879 SB 21-Jun-09  31.316N, 81.257W 

    Total 2451 SB 

___________________________________________________________________________________________  

L-SP = Local Spring movement, L-FS = Local Fall Stage, LW = Local Winter, NB = 

Northbound, SB = Southbound, PB = Post Breeding, B = Breeding    

   

   


