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Dabbling ducks Genus Anas occasionally nest during  m id - and la te su m m e r  
in the P ra irie  Pothole Region [PPRÌ o f m idcon tinen t N orth  Am erica  bu t lit t le  
in fo rm ation  is available on th e ir A u tum n-rea red  broods o r those o f o ther 
duck genera. Densities, species com position, and w etland hab ita t use by 
Autum n reared duck broods lage classes I and I I 1 were de te rm ined  on ra n 
dom ly d is tribu ted  transects on a 3,735 km 2 s tudy area in eastern N orth  
Dakota. Brood densities (±SEj averaged 0.38±0.08, 0.30±0.08 and 0.23±0.10 
broods km  2 during  1993-95 w ith dabbling ducks accounting fo r 70, 44, and  
9%, and diving ducks 30, 54, and 91% o f s igh ted  broods. The p rinc ipa l 
species were B lue-w inged  Teal Anas discors, 21%; Gadwall A. s treperà, 
11%; M a lla rd  A. p la tyrhynchos, 7%; Redhead Aythya amer icana, 13%, and 
Ruddy Duck Oxyura jamaicens is , 35%. Of B lue-w inged Teal and M a lla rd  
broods, 67% o f each were located on seasonal ponds, and 50, 56, and 59% o f 
Gadwall, Redhead and Ruddy Duck broods were on sem i-pe rm anen t ponds. 
In te rspecific  variation in num bers o f A u tum n-rea red  broods resulted, in 
part, from  in tr in s ic  d ifferences among species in capacity to nest during  
m id - and late sum m er. Survival o f thousands o f class I and II dabbling duck 
broods to m id -S ep tem ber during  1993-94 probably resu lted  from  a com bi
nation o f factors inc lud ing  an abundance o f seasonal ponds, low  ra in fa ll, and  
lim ite d  cold w ea ther through m id -S ep tem ber when brood surveys were 
conducted. Redheads and Ruddy Ducks do not te rm inate  breeding under 
long daylengths in la te spring  so su m m e r nesting accounts fo r  a m uch la rg 
e r portion  o f the annual nesting e ffo rt than in dabbling ducks except under 
drought conditions when ducks genera lly  te rm inate  reproduction by m id 
spring.

Key Words: Anas discors, A. platyrhynchos, A. streperà, Aythya americana, 
Autumn, Oxyura jam aicensis, Prair ie Pothole Region, precipitation, te m 
perature, wetland use.
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Dabbling duck species breeding in 

te m p e ra te  reg ions  of the N o r th e rn  
Hemisphere  genera l ly  te rm ina te  nes t
ing by early s u m m e r  (Murtón & Kear 
1976). However, recent s tudies in the 
Prair ie Pothole Region (PPR) in the 
n o r th -c e n t r a l  United S ta tes have 
shown tha t occasionally  some species 
of dabbling ducks continue to nest d u r 
ing m id -  and la te  s u m m e r  (Krapu 
2000). S u m m e r  breed ing  by ducks  
resu lts  in the ir  broods being reared 
during the Au tum n, a period fo r  which 
v ir tua l ly  no in fo rm ation  has been co l
lected on duck brood ecology. Insight 
into A u tum n brood ecology in dabbling 
ducks and o ther w a te r fo w l  genera is 
needed to gain a be tte r  unders tand ing  
of fa c to rs  in f lu e nc in g  rep roduc t ive  
cycles of tem pe ra te -b reed ing  w a te r 
fowl. Therefore, duck  brood surveys 
were undertaken during m id -  to late 
Sep tem ber of three w e t years, 1993-95, 
to gain a b e t te r  unde rs ta n d in g  of 

A u tum n brood ecology. Specif ically, 
ou r  objective was to de te rm ine  dens i
ties of A u tu m n -re a re d  duck broods, 
species composit ion, types of wetland 
habitats  used, and to evaluate factors 
responsib le fo r  the presence of duck 
broods during the au tum n in North  
Dakota.

Methods

Study Area

The 3,735 k m 2 study area was loca t
ed in S tu tsm an and Barnes counties of 
eastern North  Dakota (Figure 1), with in  
s tra tum  4-6 of the U.S. Fish and Wildl ife

Serv ice breed ing  w a te r fo w l  survey 
(Smith 1995). The weste rn  25% of the 
study area was w ith in  the Missouri 
Coteau and the re m a in d e rw a s  g lac ia t
ed d r i f t  plain (B luem le  1977). Land use 
in the Missouri Coteau was dom inated 
by production of l ivestock and annual 
crops w ith  the proportion in cropland 
varying from  about 35 to 85% (Krapu et 
al. 1997). Land use in the d r i f t  plain was 

most ly  crop land (>80%), w ith  perennia l 
cover consisting princ ipa l ly  of in t ro 
duced perenn ia l grasses and legumes 
es tab l ished  u n d e r  the Conserva tion  

Reserve P ro g ra m  (Kan trud  1993). 
Native grassland on the d r i f t  plain was 
l im ited p r im a r i ly  to areas too steep, 
rocky, o r wet to cultivate and was used 
most ly  fo r  l ivestock grazing. The land 
scapes re ta in  high dens i t ies  of 
w e tlands  (Kantrud e ta t. 1989).

Brood transects

The study area was divided into 30 
plots of s im i la r  size (Figure 1), each 
encom pass ing  an area of about 13.7 
km by 9.4 km and correspond ing  to a 
1:24,000 U.S. Geological Survey 7.5- 
m inu te  quadrang le  map. One plot was 
dropped w hen  inspec t ion  revealed 
most of the area was covered by a large 
reservoir. For each plot, a 19.4 χ 0.4 km 

transec t (0.2 km on each side of the 
road) was estab l ished w ith in  the ex ist
ing road sys tem . T ransec ts  w ere  
random ly located as was the o rder in 
wh ich  transec ts  were surveyed. The 
fo l low ing protoco l was used to d e te r 
mine transec t route: (1) the co rne r of 
orig in w ith in  the  plot was de term ined
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Figure 1. The 3,735 km 2 study area in S tu tsm an and Barnes counties of eastern N orth  Dakota is located 
in the n o rth -ce n tra l United S tates. Each of the 18 random ly selected p lots con ta in ing a tra nsec t in w hich 
flig h tle ss  duck broods were surveyed during S eptem ber 1993-95 is iden tified by an X. The location of 
Jam estow n, N orth  Dakota on the study area is indicated by a c irc led dot.

by a coin toss. The s ta r t ing  point fo r  
each t ra n s e c t  w as at the  m i lepos t  
s ta r t ing  in the f i rs t  driveable mile on a 
route tha t w ould  a l low  fo r  19 con t inu 
ous km. If a co rne r  did not a l low  fo r  a 
19 -km  route, the  coin w as tossed 
again. (2) At each in te rsect ion  where 
a lte rna te  choices existed, a coin toss 
was again employed to de te rm ine  the 
route taken. The survey route and area 
to be surveyed were drawn on N ational 
W e tlands  Inven to ry  m aps  to ass is t 

brood surveyors in de te rm in ing  t r a n 
sect boundaries. High w a te r  levels in 
ponds and loss of fo liage from  frost and

senescence provided excellent v is ib i l i ty  

of b roods d u r in g  fa l l  1993-95. 
N um bers  and areas (ha) of wetland 
basins on the 18 surveyed t ransects  
were as fo l lows: tem porary , 1,116 (24-1 ); 
seasonal, 1,265 (746); sem ipe rm anen t,  
228 (421); and lake, 12 (66).

Description of brood surveys

Brood surveys were  conducted on 
the f i rs t  18 transec ts  random ly  drawn 

from  the 29 available; n u m b e r  of t ra n 
sec ts  surveyed w as  d e te rm in e d  by 
n u m b e r of tra ined personne l available 
to assist. The area surveyed tota lled
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Table 1. Estim ated n u m ber of May and Ju ly ponds in s tra tum  4-6 of the A nnua l B reeding P air and Pond 
Survey conducted by the U.S. Fish and W ild life  Service (U.S. Fish and W ild life  Service, unpublished data). 
Estim ated sizes of breeding popula tions of B lue-w inged Teal (BWTE), M a lla rd  (MALL), G adwall (GADW), 
N orthe rn  P in ta il (N 0 PI), N orthe rn  Shoveler (NSHO), Redhead (REDH) and Ruddy Duck (RUDU) in s tra 
tum  46 during 1992-94- (Sm ith 1995) and 1995 (U.S. Fish and W ild life  Service, unpublished data].

N um b er of ponds Breeding popula tion size (in thousands)

Year May July3 BWTE ij1ALL GADW NOPI NSHO REDH RUDU

1992 47,878 ± 3,327 44,612 88 76 85 24 29 9 7

1993 162,997 ± 16,261 174,442 109 118 115 60 82 53 21

1994 275,532 ±20,381 156,407 437 306 149 137 214 61 31

1995 347,970 ±21,986 260,292 468 321 233 135 162 82 28

‘ S tandard e rro rs  are not ava ilable fo r Ju ly  surveys due to lack of e rro r estim ates.

140 k m 2 w ith  surveys conducted on 20- 
21 Sep tem ber 1993, 14-15 S ep tem ber 
1994, and 13-14 S e p te m b e r  1995. 
Surveys began at about 0800hr and 
continued un ti l  completed. A l l  wetlands 
and parts  of w e t lands  w ith in  transects  
that were visible from  roads were s u r 
veyed fo r  broods. For each brood 
sighted, surveyors recorded species, 
age, and wetland basin type. Wetland 
basin classes were tem porary , season
al, sem ipe rm anen t,  o r lake (Cowardin 
et al. 1988), which approx imate  classes 
11-V of S tewart & Kantrud  (1971). Only 
broods of age classes I and II were con
sidered to be A u tu m n -re a re d  w ith  class 
assigned based on stage of down and 
fe a th e r  deve lop m e n t (Gollop & 
M a rs h a l l  1954). Brood dens it ies , 
species composit ion, and wetland use 
were ca lculated from  resu lts  gained 
from  the 18 transects .

Results

Precipitation, ponds, and breeding 
pairs

This s tudy  fo l low ed  a f ive -yea r  
drought (1988-92), a period when n u m 
bers of May and Ju ly  ponds and 
breeding w a te r fo w l  were much reduced 
in s tra tum  46 in North  Dakota (Table 1). 
In 1993, prec ip ita tion was below aver
age from  January  th rough  A pr i l  (Figure
2), continu ing  in the pattern of the 
1988-92 d rough t,  but p rec ip ita t ion  
increased d ram a tica l ly  on the study 
area from  May th rough  July (Figure 2) 
and annua l prec ip ita tion exceeded the 

long - te rm  average of 42.9 cm by 33.8 
cm or 79%. Pond num bers  genera l ly  
decline from  May to July in the PPR 
(Crissey 1969), but during 1993 across 
s tra tu m  46, and includ ing the study 
area, num bers  of ponds increased from  
May to July (Table 1) due to high su m -
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m e r  rainfa ll, and assoc ia ted  runoff. 
During the n ight of 15-16 July, an 18 cm 
dow npour on the study area tr iggered a 
m a jo r  flood tha t fi l led m ost wetland 
basins w ith  w a te r  and inundated ex is t

ing em ergent vegetat ion in seasonal 
and se m ipe rm anen t w etlands. As a 
resu lt  of the flood, most we tland  habi
tat on the study area had standing 
w a te r  in late July 1993 fo r  the f i rs t  t ime 
fo l low ing  the 1988-92 d rough t. July 
pond surveys in s t ra tu m  46 in 1993 
were completed before the  flood and 
several o the r large rains so n u m b e r  of 
July ponds in s t ra tum  46 (Table 1) does 
not represent n u m b e r  of ponds present 
during the period when m ost m id -  and

late s u m m e r  nests were being in it ia t
ed. The sm a l l  increase in n um ber of 
breeding pairs of ducks from  1992 to
1993 ref lects m os t pairs had sett led 
into th e i r  breeding loca tions before 

high ra in fa l l  made ponds abundant in 
May-July.

In 1994, prec ip ita tion remained near 
o r below average th rough  June but 
increased sharp ly  in July, a pattern that 
continued in 1995 (Figure 2). In 1994 
and 1995, annua l prec ip ita tion on the 
s tudy area exceeded the  lo n g - te rm  
average by 16.5 and 12.1 cm, respec
tively, w ith  July ra in fa l l  responsib le fo r 
m ost of the increase in a l l  th ree years. 
Above average p rec ip i ta t ion  caused

Table 2. Species com position and num ber of Class I and II broods on 18 random ly d is tr ib u ted  transects  
in Barnes and S tu tsm an counties of eastern N orth  Dakota based on surveys conducted during 20-21 
S eptem ber 1993, 14-15 S eptem ber 1994 and 13-14 S eptem ber 1995.

N um ber of broods by species and age class 

Class I Class II

Species 1993

Perching duck (Genus Aix]
Wood Duck 0 

Dabbling ducks (Genus Anas]
B lue-w inged Teal 3
M alla rd  0
Gadwall 2
N orthe rn  P in ta il 0
N orthe rn  Shoveler 0
Unknown dabb le r 0 

Pochards (Genus Aythya]
Redhead 2
Lesser Scaup 0 

S tiff-ta ile d  ducks (Genus Oxyura]
Ruddy Duck 0

O ther
Unknown diver 0
Unknown ducks 2

Totals 9

1994 1995 1993

15
4

6
1
0
1

2
3

1
4

44

1994

5
4
0
1
0

3
1

11

0
0

34

1995

1

19

0
0

30

Totals

27
9
14
1
1
1

16
5

44

1
6 

126
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many ponds to deepen and enlarge in
1994 and 1995. N um be rs  of breeding 

pairs of the p r inc ipa l species of ducks 
increased in May 1994 from  the previ
ous year in s t ra tum  46 but patte rns 

were more variable in 1995 (Table 1).

Brood densities

1993: During 20-21 September, 53 
broods [age classes I and li) were s ig h t 
ed includ ing 32 of dabbling ducks, 14 of 
d iv ing ducks  (pochards  and Ruddy 
Ducks), and 7 of un identif ied species 
(Table 2). B rood dens ity  averaged 
0.38±0.08 broods km ? (n=18 transects ; 
es t im ates  unadjusted fo r  visibili ty) or 
an estimated 1,419 broods fo r  the study 
area.

1994: During 14-15 September, 41 
broods were  s igh ted inc lud ing  1 of 
perching ducks (ie a Wood Duck Aix 
sponsa), 18 of dabbling ducks and 22 of 
d iv ing ducks  (pochards  and Ruddy 
Ducks) (Table 2). Brood density aver
aged 0.30±0.08 b roods k r r r2 o r  an 
est im ated 1,121 broods fo r  the study 
area.

1995: During 13-14 September, 32 
broods were s ighted inc lud ing  three of 
dabbling ducks and 29 of diving ducks 
(pochards and Ruddy Ducks) [Table 2). 
Brood dens ity  averaged 0.23+0.10 
broods km '2 o ra n  estim ated 859 broods 
fo r  the study area.

Species composition of broods

The p r im a ry  species represented 
a m ong  A u tu m n - re a re d  broods w ere  
B lu e -w in g e d  Teal (h e re a f te r  Teal)

(21%), Gadwall  (11%), Malla rd  (7%), 
Redhead (13%), and Ruddy Duck (35%) 
(Table 2). Dabbling ducks accounted 
fo r 70, 44, and 9%, and diving ducks 30, 
54, and 91 % of duck broods identif ied to 

genus  d u r in g  1993-95, respect ive ly  
(Table 2). Teal, Gadwall, and Mallard 
accounted fo r  an es tim ated  51, 26, and 
17% of the 53 dabbling duck broods 
seen on t ransects  in 1993-95 (Table 2). 
B lue-w inged Teal accounted fo r 56, 44, 
and 33% of the dabbling duck broods 
s igh ted  in 1993, 1994, and 1995, 
respectively. Ruddy Ducks, Redheads 
and Lesser Scaup com pr ised 68, 25, 
and 8% of diving duck  broods sighted 
during S ep tem ber surveys in 1993-95 
(Table 2). Ruddy Ducks accounted fo r 
47, 77, and 69% of diving duck broods 
during 1993-95.

Species distribution of broods by w et
land type

Of the  110 broods of the five p r in c i 
pal species s ighted on the 18 t ransects  
during 1993-95, 47% occurred in sea
sona l w e t la n ds ,  46% w ere  on 
se m i-p e rm a n e n t w etlands, 6% were on 
te m po ra ry  w etlands, and 1% were on 
lakes (Figure 3). Teal and M a lla rds 
were m ost often on seasona l ponds and 
Gadwall, Redhead, and Ruddy Ducks 
w ere  p r in c ip a l ly  on s e m ip e rm a n e n t  
ponds (Figure 3).

Discussion

Mid- and late s u m m e r  nesting by 
dabbling ducks is l im ited  to years when 
w etland habitat condit ions are excep-



Blue-winged teal (n=27) Mallard (n=9) Gadwall (n=14)

Redhead (/?=16)

|0.9%l

Ruddy duck (n=44)

5.5%

47.3%

Combined (n=110)

□  TEMPORARY SEASONAL SEMIPERMANENT LAKE

F igure 3. D is tribu tion  of A u tum n-rea re d  broods of the five p rinc ipa l species of ducks by w etland basin type on 18 random ized transects  in S tutsm an and 
Barnes counties of eastern N orth  Dakota du ring  S eptem ber 1993-95.
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tiona l ly  favourable fo r  w a te r fo w l  breed
ing. In 1962 and 1993, years when 
extens ive A u tu m n  b ro o d - re a r in g  by 
dabb ling  ducks  is know n to have 
occu rred  in N o r th  Dakota (B luhm  

1992:343, th is  study), July f loods inun 
dated vast am oun ts  of w e t land  habitat 
that had been dry fo r  several years. 
Inundation of dry basins is conducive to 
the  rapid b u i ld -u p  of d e tr i t ivo ro us  
m acro invertebra tes  (Euliss ef al. 1999), 
wh ich  are sought by fem ale dabbling 
ducks during egg production (Krapu & 
Reinecke 1992). C lu tches laid by sever
al spec ies  of dabb ling  ducks  were  
la rger in the late spring and early s u m 
m e r  of 1993 than in 1994- and 1995 in 
North  Dakota (G. Krapu, unpublished 
data) also suggesting high quality food 

was exceptionally available to female 
dabbling ducks during late spring and 
s u m m e r  in 1993. The low density of 
breeding dabbling ducks in spring 1993 
(Table 1) ref lects tha t high precip itation 
during late May-July (F igure 2) came 
a fte r m ost sett l ing  had occurred and 
most fem ale dabbling ducks in a l l  three 
years  te rm in a te d  breed ing  in late 
spring (Krapu 2000). As a result, pair 
densit ies in s u m m e r  w ere  low resu lt ing 
in reduced com petit ion  fo r  food and 
space from  spring wh ich  may have con
t r ib u te d  to excep t iona l levels of 
s u m m e r  nesting by dabbling ducks in
1993.

Species co m pos i t ion  of A u tu m n  
reared dabbling duck broods resulted, 

in part, f ro m  in t r in s ic  d i f fe rences  
am ong species in capacity to breed 
th rough  sum m er.  Photic  cues are

though t to have a m a jo r  role in con tro l 
ling t im ing  of re frac to r iness  in dabbling 
ducks in late spring (Murtón & Kear 
1976) but th e ir  in fluence m igh t vary 
among species depending on nu tr ien t 

co n s tra in ts  faced by fem a les . For 
example , s m a l l  Teal body m ass 
reduces m a in tenance energy requ ire 
ments  wh ich  may have contr ibu ted to 
Teal being more flexible physiologically 
(ie less affected by photo contro ls  than 
were la rger-bod ied  ducks when w e t 

land cond i t ions  w e re  excep t iona l ly  
favourab le  in the s u m m e r  of 1993) 
resu lt ing in a h igher p roportion of the 
Teal populat ion continu ing to nest in 
sum m er. Flowever, s m a l le r  body mass, 
if con tr ibu t ing  to the  capacity  of a 
species to breed in sum m er,  does not 

fu l ly  explain re lative level of female 
rep roduc t ive  e f fo r t  in sum m er.  
N o r th e rn  P in ta i ls  Anas acuta  and 
N o r th e rn  S hove le rs  Anas clypeata  
(h e rea f te r  Shovelers) have s m a l le r  
body masses than Mallard [A lisauskas 
& Ankney 1992) but te rm ina te  nesting 
ea r l ie r  in spring w ith  l it t le apparent 
nes ting  in s u m m e r  (Krapu 2000). 
P in ta i ls  rely on s to red  l ip ids  fo r  a 
g rea te r part of th e i r  nu tr ien t requ ire 
m ents  fo r  reproduct ion than any o ther 
species of tem pe ra te -nes t ing  dabbling 
duck studied (Esler & Grand 1994) and 

Shovelers have a h ighly specialised diet 
(Swanson et al. 1979), tra its  suggesting 
these species may face g rea te r nu tr ien t 

constra in ts  when breeding late in the 

season than Mallards, Gadwalls, and 
Teals. Furthe r research is needed to 
more fu l ly  exam ine w h e th e r  in te rspe 
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cific d ifferences in level of nu tr ien t con

s tra in t  account fo r  variation in when 
species of dabbling ducks respond to 
photic cues by te rm ina t ing  rep roduc
tion. Other possible exp lanations fo r 
why num bers  of A u tu m n -re a re d  broods 
varied am ong  spec ies  in p a t te rn s  
encoun te red  inc lude  spec ies  a b u n 
dance in spring, t im ing  of onset of 
nesting, and varia tion in nest success 
rates. The n u m b e r  of Teal broods was 
d isproport ionate ly  high in 1993 cons id 
ering the ratio of Teal pairs to MalLard 
and Gadwall pairs in s t ra tum  46 in May 
(Table 1). This suggests  species abun 
dance w as not a m a jo r  in f luence . 
M a lla rds in the PPR begin nesting early 
at about the same t im e  as Pintails  but 
continue to nest la te r  in spring than 
P intails  (Krapu 2000), and based on 
n u m b e r  of A u tu m n - re a re d  broods 
seen, nest more during m id -  and late 
sum m er. As a result, t im ing  of onset of 
breeding by a species in spring does 
not appear to in fluence relative abun
dance of broods in sum m er. Last, nest 
success rates dur ing  1993-95 did not 
vary in pa tte rns cons is ten t w ith  Teal, 

G adwalls , and M a l la rd s  co m m o n ly  
nesting in m id -  and late s u m m e r  nor 
exp la in  w hy  P in ta i ls  and N o r th e rn  
Shovelers Anas ciypeata did not (Krapu
2 00 0 ) .

Survival of thousands of dabbling 
duck broods to m id -S e p te m be r  in east
ern N o r th  Dakota du r ing  1993-94 
probably was due to a com bination  of 
factors inc lud ing abundance of season
al water, low ra in fa l l  during August and 
Sep tem ber (Figure 2), and m in im u m

ambient tem pera tu re  remaining re la 
tively high dur ing  late s u m m e r  and 
early  A u tu m n  (Figure 4). In North  
Dakota, survival rate of Mallard broods 
reared during late spring and su m m e r  
have been shown to vary w ith  percent
age of seasona l w e t land  basins 
containing w a te r  (Krapu et al. 2000). 
Broods disperse when seasonal ponds 
are plentifu l lowering duckling predation 
by m ink  Musteta vison, the princ ipa l 
predator of duckl ings in North Dakota 
and w es t-cen tra l  Minnesota. Low ra in 
fa l l  du r ing  A ugus t and S ep tem be r 

(Figure 2) when broods were hatching 
reduced the ir  vu lnerab il i ty  to exposure 
when s t i l l  covered with down. Rain has 
been identified as an im portan t cause of 
to ta l  brood loss in M a l la rds  dur ing  
spring and s u m m e r  (Krapu et a i  2000). 
M in im um  daily tem pera tu res  dropped to 
near freezing on two days in m id -  
Septem ber 1993 (Figure 4) suggesting 
th a t  if te m p e ra tu re - re la te d  losses 
occurred, m orta l ity  from cold wea ther 
may have been highest in 1993 when 
broods were hatching exceptionally late 
and more age class I broods were pre
sen t in S e p te m b e r  (Table 2). Low 
te m p e ra tu re s  dur ing  b rood - rea r ing  
have been identified as an im portan t 
cause of Canvasback A. affinis  duckling 
m orta l i ty  in late spring and early s u m 
m er (Korschgen et al. 1996).

The increase in num bers  of Ruddy 
Duck broods from  1993 to 1995 proba
bly resulted, in part, f rom  increasing 
num bers  of pairs sett l ing  on ponds in 
eastern North  Dakota as hydroperiods 
lengthened increasing am oun t of sem i-
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D

DATE
F igure U. M in im um  am bien t da ily tem pera tu res  during 1 A ugust - 30 Septem ber, 1993-95 at Jam estow n, 
N orth  Dakota (N ationa l Oceanic and A tm ospheric  A dm in is tra tion  1993-95). Dates tha t brood surveys 
were conducted du ring  1993-95 are indicated by d iam ond-shaped m arkers.
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perm anen t ly  flooded wetland habitat. 

In N o r th  Dakota, b reed ing  fem a le  
Ruddy Ducks typically forage p r im ar i ly  
on s e m i-p e rm a n e n t  w e t la n d s  w h ile  
fem ale Redheads forage on both s e m i
p e rm a n e n t  and seasona l ponds 
(Woodin & Swanson 1989). In years of 
d rought when foraging condit ions are 
poor, Ruddy Ducks te rm in a te  nesting in 
May in the PPR (Alisauskas & Ankney 
1994) ref lect ing that length of breeding 
varies w idely f rom  dry to wet years. The 
relatively high percentage of Redhead 
and Ruddy Duck broods using seasonal 
w e t lands  during the A u tum n of 1993-95 
(F igure 2) probably reflects, in part, that 
because of the exceptionally wet s u m 
m e rs  du r ing  1993-95, m any basins 
classif ied as having seasonally-f looded 
w a te r  reg im es held w a te r  th roughou t 
the year and developed food resources 
c h a ra c te r is t ic  of s e m ip e rm a n e n t  
ponds.

Mid- and la te -s u m m e r  breeding by 
dabbling ducks in m idcon t inen t North  

A m erica  involves a s m a l l  fraction of the 
annua l nesting effort, even in years of 
peak su m m e r-n e s t in g  activity, eg 1993 

and 1994, so s u m m e r  breeding has 
l im ited  s ignif icance to annua l p roduc
tion. Among dabbling ducks, s u m m e r  
breeding is probably adaptively s ign if i 
cant fo r  Teal because th e ir  young only 

require 35-42 days to fledge, o r about 
10-20 days less than fo r  Malla rds and 
Gadwall (Bellrose 1980). As a resu lt  of 
Teal requ ir ing less t im e  to fledge, a 
s m a l le r  percen tage  of th e i r  la te - 
ha tched young can be expected to 
rem ain f l igh t less  and die when ponds

freeze during the Au tum n, than young 
of spec ies  re q u ir in g  m ore  t im e  to 
fledge. Redheads and Ruddy Ducks are 
not responsive to photo cues in late 
spring as are m ost dabbling ducks so a 
h igher p roportion nest during s u m m e r  
than do dabb ling  ducks  (G. Krapu, 
u n pub l ished  data) except du r ing  
drought periods when dabbling and div
ing ducks e i the r  te rm ina te  breeding 
early o r fail to breed a l toge the r (B luhm

1992).
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