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CALIFORNIA WATERFOWL ASSOCIATION 
Pre-season Banding Report – 2010 

 
 Executive Summary 
 
 
The California Waterfowl Association (CWA) began banding waterfowl in 1985 cooperatively with 
the California Department of Fish and Game (CDFG) through funding from the sale of state duck 
stamps.  This program ensures the necessary numbers of mallards are banded in California and other 
states and provinces in the flyway to: 1) establish distribution and derivation of the harvest, 2) 
delineate changes that may occur in the harvest rate and distribution, 3) determine harvest rate 
differences among age/sex cohorts, 4) calculate survival rates, and 5) ascertain whether changes in 
harvest rates reflect changes in survival rates.  To date, CWA/CDFG has banded over 100,000 ducks 
with mallards comprising 80 percent of this total.  This report covers the pre-season period, including 
June 25 – August 31, 2010. 
 
 
Waterfowl marking during pre-season 2010, involved extensive bait trapping within 3 traditional duck 
production regions in California.  Bait trapping of locally breeding and locally raised waterfowl was 
conducted in the Suisun Marsh, Sacramento – San Joaquin River Delta, and Sacramento Valley.  
Field crews banded 3,127 ducks during this reporting period.  In the Suisun Marsh, we captured and 
banded 560 mallards, and 3 cinnamon teal.  Banding in the Delta occurred on Mandeville Island.  We 
banded a total of 574 mallards, 147 wood ducks, 2 cinnamon teal and 23 gadwall at Mandeville 
Island this summer.  In Sacramento Valley, our field crew captured and banded 1,818 ducks.  
Mallards accounted for 77% of this total (1,407 ducks) with wood ducks accounting for the second 
most numerous species banded in the Sacramento Valley (329 wood ducks banded).   
 
 
The Central Valley of California emerged from a severe three-year drought during the 2009-2010 
water year.  Overall habitat conditions were markedly improved from 2009 within the Suisun Marsh, 
San Joaquin – Sacramento River Delta, and Central Valley with local mallard production expected to 
be well above average through the 2010 breeding season.  Unfortunately, drought conditions 
prevailed through most of northeastern California (especially within the Klamath Basin) and habitat 
conditions in this region were very poor.  Due to poor wetland conditions, we opted to not field a 
banding crew at Lower Klamath in 2010. 
 
 
Low number of hatch-year mallards captured at all banding stations this season was a surprise, and 
was consistent with results from federal banding programs in the Sacramento Valley and in the 
Klamath Basin.  Early season nest and/or brood survival may have been impacted by this springs 
consistent cool-wet weather pattern, thereby potentially reducing local recruitment.  However, daily 
observations from banding crews indicated an abundance of Class I ducklings within trap-site 
wetlands well into the month of July suggesting a very long brood rearing season.  In the Sacramento 
Valley, rice field flood-up averaged 3 weeks later than normal (due to wet spring field conditions) and 
may have also contributed to a late mallard nest initiations – leading to a late brood rearing and 
molting season.  In fact, the vast majority of mallards marked in late August in Sacramento Valley 
were adult hens and hatch-year birds. 
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CALIFORNIA WATERFOWL ASSOCIATION 

 
PRE-SEASON BANDING REPORT - 2010  

 
INTRODUCTION 
 
 The North American Waterfowl Management Plan is an international agreement aimed at 

halting the decline of continental waterfowl populations (United States Fish and Wildlife Service 

[USFWS] and Canadian Wildlife Service [CWS] 1986).  The plan stresses the importance of 

perpetuating waterfowl populations, and emphasizes the role of habitat in management.  The principle 

to manage waterfowl by biologically justified subpopulations was established (USFWS and CWS 

1986:2) so that regional management of these subpopulations could be realized.  Currently, three 

mallard (Anas platyrhynchos) breeding populations are recognized in the U.S.:  the eastern mallard 

population, the mid-continent mallard population, and the western mallard population.  These units 

were established based on band recovery and harvest information.  An adaptive harvest management 

(AHM) protocol for western mallard’s was recently developed and was implemented for the first time 

during the 2008-2009 waterfowl season.   

 For AHM purposes, the western mallard population currently consists of mallards breeding in 

Alaska, Oregon, and California.  The total mallard population size from these three states has ranged 

from 748,000 – 1,407,000 birds during the period 1990 – 2010.  Although mallards produced in 

British Columbia, the Yukon Territory, and all states of the Pacific Flyway contribute to the western 

mallard breeding population, surveys from these regions have varied in both design and intensity.  As 

such, the ability to determine population changes from these regions has proven difficult.  In addition, 

following review of all population surveys conducted in the Pacific Flyway it appears likely that 

approximately 75% of the western mallard breeding population is derived from Alaska, Oregon, and 

California. 

 When conducted in association with waterfowl breeding population surveys (which give an 

estimate to the size of the breeding population), banding programs are vital to determine the 

relationship between population changes on the breeding grounds and harvest of birds (Anderson and 

Henny 1972).  In 1990, the California Department of Fish and Game (CDFG) and the California 

Waterfowl Association (CWA) initiated a program to revise California's waterfowl breeding 

population surveys.  Results of the revised surveys (Zezulak et al. 1990) and previous research on 

nesting waterfowl have indicated the importance of California as a breeding area, especially the 

Central Valley (Earl 1950, Anderson 1957, Yarris and Loughman 1990, Loughman et al. 1991, 
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McLandress et al. 1996).  These data, especially in light of the newly developed western mallard 

model, provide strong justification for continuation of the CWA/CDFG banding program in 

California.  

 The CWA/CDFG banding program began in 1985 in the Suisun Marsh and expanded to 

include major wetland sites throughout the Central Valley and Northern California.  In 27 years, over 

100,000 ducks have been banded.  The objectives of the banding program are: 1) to delineate the 

distribution and migrations of mallards in the Pacific Flyway and to further define the breeding ground 

source of mallards wintering in California, 2) to determine annual and temporal changes in mortality 

of mallards breeding in California, and 3) to determine survival rates for each age and sex cohort of 

mallards breeding in California.   

 The goal for the 2010 CWA/CDFG banding program was to capture 4,000 mallards.  This goal 

was twice that suggested in the North American Duck Banding Needs Document (USFWS 1989).  

The goals established in the document were based on the minimum information (banding and 

recovery) needed to calculate average annual survival rates with a coefficient of variation of 10% on a 

reference area basis (USFWS 1989).  Definitions of these reference areas were based in part on the 

relative importance determined from the size of their breeding populations, however (Anderson and 

Henny 1972), because revised California waterfowl breeding population surveys indicate that 3-5 

times as many mallards breed in California as were recognized when reference areas were first 

defined, banding effort was increased to obtain a representative sample.  The USFWS is currently 

reforming the North American Duck Banding Needs Document and we expect it will indicate this 

increased banding effort is warranted. 

 

METHODS 
  
 The CWA/CDFG banding program is designed to compliment existing evaluations of duck 

production that have been conducted in California since 1985.  During the reporting period, June 25 to 

August 31, 2010, banding activities included capture and marking of ducks using baited funnel-traps 

(Lincoln 1922).  Summer bait trapping was conducted in the Suisun Marsh, the Sacramento-San 

Joaquin River Delta (Mandeville Island), and the Sacramento Valley. 

 Swim-in bait traps (Lincoln 1922, Wainwright 1957) were placed in wetlands in late June and 

banding operations continued through August 31, 2010.  Traps were placed on State Wildlife Areas 

(WA), National Wildlife Refuges (NWR), and on private wetlands where sufficient summer water was 

available to attract concentrations of molting adults and locally produced young. 
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BANDING RESULTS 
 
 CWA/CDFG field crews banded 3,127 ducks during pre-season 2010.  We banded 2,541 

mallards, accounting for 81% of birds marked (Table 1); and, of this total 40% of mallards banded 

were hatch-year birds (Table 2.).  Other species captured and banded included: 476 wood ducks (Aix 

sponsa), 58 cinnamon teal (Anas cyanoptera), 45 gadwall (Anas strepera), 2 northern pintail (Anas 

acuta), 2 ring-necked ducks (Aythya collaris), 2 redhead, and 1 hooded merganser (Lophodytes 

cucullata) (Table 1). 

 

Table 1. Summary of total ducks banded by CWA-CDFG field crews during summer, 2010.  

                    
      

Total   MALL WODU NOPI CITE RNDU GADW HOME REDH 
Mandeville 
Island 574 147 0 2 0 23 0 0 746 

Suisun Marsh 560 0 0 3 0 0 0 0 563 
Sacramento 
Valley 1,407 329 2 53 2 22 1 2 1,818 

Total 2,541 476 2 58 2 45 1 2 3,127 
 

Table 2.  Summary of mallards banded by CWA-CDFG field crews during summer, 2010. 
                 

 Male  Female  

  Adult Hatch Year Local  Adult Hatch Year Local Total 

Mandeville Island 95 148 10  163 153 5 574 

Suisun Marsh 7 145 71  31 217 89 560 

Sacramento Valley 259 49 34  972 58 35 1,407 

Total 361 342 115  1,166 428 129 2,541 
         
Adult - Hatched in 2008 or ealier        
Hatch Year - Hatched in 2009, but old enough to fly      
Local - Hatched in 2009, too young to fly       
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 Suisun Marsh:  Bait-trapping in Suisun Marsh began on 5 July and continued until 6 August 

2010.  Traps were placed at Grizzly Island WA, and on three private duck clubs (Peyton Place, 

Grizzly Ranch, and the Wild Turkey Club).  We banded 560 mallards and 3 cinnamon teal (Table 3). 

 

Table 3. Age, sex, and species composition of waterfowl banded in Suisun Marsh during 
summer, 2010. 
                  

  Male  Female   

  Adult Hatch Year Local  Adult Hatch Year Local Total 

Mallard 7 145 71  31 217 89 560 

Cinnamon Teal 0 0 2  1 0 0 3 

Total 7 145 73  32 217 89 563 
         
Adult - Hatched in 2009 or earlier       
Hatch Year - Hatched in 2010, but old enough to fly      
Local - Hatched in 2010, too young to fly       

 

 

 Delta:  Banding in the Sacramento-San Joaquin Delta began on 1 July and continued until 14 

August 2010.  Bait-traps were located within managed permanent and semi-permanent wetlands on 

Mandeville Island.  This cooperative venture between the Tuscany Research Institute and California 

Waterfowl resulted in 746 banded ducks.  Species banded included: mallards (574), wood ducks 

(147), 23 gadwall, and 2 cinnamon teal (Table 4). 

 

 

 Sacramento Valley:  Bait-trapping in the north Sacramento Valley began on 6 July and 

continued until 25 August 2010.  We concentrated trapping effort on the Upper Butte Basin WA and 

at 2 privately managed duck club (Cherokee Farms and Little Dry Creek Farms) in the Butte Basin, 

and on Conaway Ranch in the Yolo Basin.  Species banded included: mallards (1,407), wood ducks 

(329), northern pintail (2), cinnamon teal (53), ring-necked ducks (2), gadwall (22), redhead (2), and 1 

hooded merganser (Table 5). 
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Table 4 Age, sex, and species composition of waterfowl banded at Mandeville Island during 
summer, 2010. 
                  

  Male   Female   

  Adult Hatch Year Local   Adult Hatch Year Local Total

Mallard 95 148 10  163 153 5 574 

Wood Duck 44 22 11  39 30 1 147 

Cinnamon Teal 0 0 0  0 2 0 2 

Gadwall 1 4 4  5 5 4 23 

Total 140 174 25 0 207 190 10 746 
Adult - Hatched in 2009 or earlier       
Hatch Year - Hatched in 20010, but old enough to fly      
Local - Hatched in 2010, too young to fly       
 

Table 5. Age, sex, and species composition of waterfowl banded in north Sacramento Valley 
during summer, 2010. 
                  

  Male  Female   

  Adult Hatch Year Local  Adult Hatch Year Local Total

Mallard 259 49 34  972 58 35 1,407

Wood Duck 28 34 67  81 25 94 329 

Northern Pintail 2 0 0  0 0 0 2 

Cinnamon Teal 5 12 7  12 8 9 53 

Ring-necked Duck 1 0 0  1 0 0 2 

Gadwall 0 3 9  6 1 3 22 

Hooded Merganser 0 0 0  1 0 0 1 

Redhead 0 0 2  0 0 0 2 

Total 295 98 119  1073 92 141 1,818
Adult - Hatched in 2009 or earlier       
Hatch Year - Hatched in 2010, but old enough to fly      
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Local - Hatched in 2010, too young to fly       
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