
Table 2. Species composition of mosquitoes found in the esophageal contents 
of three species of ducks collected during the breeding seasons of 
1967-75 in south cent ral North Dakota. 

Number Mean Nu mber Mean Volume (m l) 
Mosquito Species of Birds per Bird per Bird 

Aedes campestris 1 3 0.01 
A . dorsalis 6 254 0.6 1 
A . flav eseens 27 13 0. 09 
Culex tarsalis 1 28 0. 04 
Culiseta inornata I 3 0.0 1 
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Fig. 1.� Phenology of mosquito larvae found in th e esophagus of Anarinae and 
at feeding sites du ring 1967-75 in south central North Dakota. 
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birds that feed on this type of aquatic habitat. Stewart (1962) reporte d that black 
d ucks (Anas rllbripes) consumed mosqu ito larvae and pupae duringJ une in th e 
Upper Chesape ake Region . In the Soviet Union , larvae of mosquitoes were am ong 
the insect larvae in the diet of common Europea n teal (A. c. crecca) ducklings 
(Derncnr'ev and Gladkov 1967:429). Ham ilton (1950) described the stomach 
conte nts of an immature pint ail (A . act/tal th at he collected in Alaska as packed 
full of mosquito larvae. Swanson et a1. (1974) reported th at mosqui toes are con­
sumed by blue-winged teal in p roport ion to thei r relative abu nda nce in the 
habi tat . 

The response of mosquitoes to seasonally flooded water and the annua l varia­
tion in the d istribut ion of seasonal water influences th eir use by breed ing 
waterfowl. Nesting chronology and the rcnest ing efforts of waterfowl influence 
food selection duri ng the breeding season as well as invertebrate phenology, Blue­
winged teals and gadwalls are comparat ively late breeders utilizing inverteb rates 
available during May and J une , whereas shovelers, p intai ls, and mallard s (A. 
p latyrh)'nch os) nest early and arc less likely to encounte r mosqui to larvae dur­
ing thei r first nesting at tempt. 

In the cu rrent stud }' , A edes was the most common genus of mosquito larvae 
fou nd in th e esophagea l contents of th e birds and in temporary and seasona l 
wetla nds. A edes flavescens and A . dorsalis occur most often in the spring . Aedes 
flav escens larvae. which live in temporary and seasonal wetlan ds in May. con­
tinue emerging int o j une (Hearlc 1929) but were not observed after mid-Ju ne. 
This species. a serious pest to man and livestock in some areas, was consumed 
most often by Anarinae, Aedes dorsalis. a very common species in North Dakota. 
breeds th roughout the summer in alkaline wetlands exposed to di rect sunligh t 
(Post and Munro 1949). The waterfowl which encount ered th is species, which 
reached a maximum level of 254 per m- . consumed them in large num bers. 
The maximum nu mber of mosqu ito larvae in a seasonal wetland in sout h ccn­
rral North Da kota during 1968 occurred in early May (Swanson er al. 1974). 

A edes campestris. C. inomsra , and C. rarsalis occurred in lesser num bers 
in the bird and wetland samples. .Aedes campestris breeds in alkaline or 
wastewater pools and has onl y one gene ration each season (Gerhard t 1966). 
Culiseta inornata is an earle sp ring species with a long breed ing season and a 
resistance to low temperatu res. Culex tarsalis is a late summer species with a 
pop ulation peak JUSt befo re the first killing frost of fall (Gerhard t 1966). 

Breedi ng dab bling du cks respond to changes in the availability of in­
vertebrates as invertebrate species stru ctu res cha nge du ring th e breeding season 
(Swanson et al. 1974). Mosquitoes are consumed by breed ing females when 
availab le bur they represent only one taxon of the diverse and abundant in­
vertebrate fauna that inha bits seasonally flooded wetlands on the glaciated prairie. 
Kan trud and Stewart (1977) demonstrated that whe n temporary and seasonal 
wetlands contain water, they are selected by breeding dabbling ducks, on a pair 
per unit area basis. over other wetland classes. For th is reason efforts to control 
nuisance aquati c invert ebrates on seasonally flooded wetlands must weigh (he 
potenti al for impacts on breed ing du cks and the non-target inverte brates tha t 
the y consume to satisfy [heir nutr itiona l demands for reproduct ion. 
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