
Range expansion and population increase of 
the Gadwall in eastern North America

C H A R L E S  J.  H E N N Y  a n d  N O R M A N  E.  H O L G E R S E N

In  this era when papers discussing extinction 
rates and endangered species seem to  be the 
norm , it is som ew hat refreshing to  report on 
a species th a t has extended its range and 
increased in num bers. Such is the case with 
the G adw all Anas streperà in the n o rth 
eastern U nited  States. This paper docum ents 
and discusses the range expansion of the

Figurel. Gadwallbreedingsitesineastern N orth 
America. 1, Walpole Island; 2, Magee Marsh 
WMA; Luther Marsh W MA; 4. Presqu’ile Point; 
5, Iroquios NW R; 6, M ontezuma NW A; 7, How
lands Island, WMA; 8, Wilson Hill W MA; 9, 
Parker River NW R; 10, Great Meadows NW R; 
11, Long Island; 12, Great Swamp NW R; 13, 
Brigantine NW R; 14, Bombay Hook NW R; 15, 
Egg Island W MA; 16, Little Creek W MA; 17, 
Blackwater NW R; 18, Prime Hook NW R; 19, 
Deal Island W MA; 20, Chincoteague NW R; 21, 
M artin NW R; 22, W allop’s Island NASA; 23. 
Fisherm an’s Island NW R; 24. Plum Tree Island 
NW R; 25, Back Bay NW R; 26, Bodie Island NS; 
27, Pea Island NW R; 28, Swanquarter NW R; 29, 
Pamlico Point WMA; 30, Cape Romain NWR. 
• — • ,  Flyway boundary.

G adwall breeding population  in  the no rthern  
portion  of the A tlantic Flyw ay (whose 
boundary  is show n in F igure 1) and the 
resultant increase of G adw all harvested by 
hunters.

Fifty years ago the G adw all, as a breeding 
bird in N orth  America, was restricted to  the 
west and  midwest. Phillips (1923) stated  tha t 
the species did not nest east of Lake M ichi
gan, although Bent (1923) added th a t it had 
form erly nested in O hio and  was a casual 
breeder on Anticosti Island, G ulf of St. 
Lawrence. However, G odfrey (1966) ques
tions the validity of the la tter record, which 
was based on a half-grown young.

Range expansion eastw ard was first re
corded in 1939 (Grey, 1940), when a brood  
was seen at P ea Island N ational Wildlife 
Refuge(NW R) in N o rth  C aro lina (see Figure 
1 for locations). A brood  was also seen in 
1939 at Bom bay H ook N W R  in D elaw are 
(Griffith, 1946). Sedwitz, A lperin & Jacobson 
(1948) reported  the species first nesting on 
L ong Island in 1947, and Springer & Stewart 
(1950) reported  seven pairs nesting in M ary
land in 1948. Bull (1962) indicated th a t sixty 
to  eighty young had been produced on Long 
Island in 1947, 118 in 1950, and  ninety-three 
in 1952. A ccording to  Parnell & Q uay ( 1962) 
nesting had begun on Bodie Island (N ational 
Seashore), N o rth  C arolina, after 1954, and 
production  at Pea Island N ational Wildlife 
Refuge had increased to  an average of about 
540 per year between 1950 and  1958. They 
also reported  sixty-three pairs of G adw all at 
Egg Island Wildlife M anagem ent Area 
(WMA), New Jersey, in 1959. By the 1960s 
the species was reported  nesting at several 
o ther locations along the A tlantic coast, in
cluding Bull’s Island (Cape R om ain NW R), 
South C aro lina (C ham berlain, 1960), and 
Pam lico P o in t W M A, N orth  C arolina 
(Lewis, 1970).

Materials and methods

A high percentage of the G adw all nesting 
records was from N ational Wildlife Refuges 
established in the A tlantic Flyw ay during 
the 1930s and 1940s or from  m ore recent 
state-ow ned Wildlife M anagem ent Areas. 
A lthough Griffith (1946) discussed data  from 
refuge narrative reports th rough  the mid- 
1940s, inform ation from refuges and W M As
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Table 1. Nesting Gadwall on National Wildlife Refuges in the Atlantic Flyway*
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1972 300 217 300 10 89 190 55 2 32 10 14 1219
1971 300 363 500 0 283 270 50 0 24 5 6 2803
1970 200 293 280 0 400 600 25 2 20 6 0 1826
1969 200 137 510 0 400 400 25 4 10 0 0 1686
1968 100 97 520 0 100 50 20 4 4 0 0 895
1967 100 50 205 0 50 120 5 4 0 0 0 534
1966 50 53 185 5 50 150 12 0 0 0 0 505
1965 150 47 350 0 25 70 8 i 0 0 0 652
1964 50 83 300§ 0 50 75 12 0 0 0 0 570
1963 25 97 250 0 15 2 0 0 0 0 389
1962 75 90 110 0 28 12 0 0 0 0 315
1961 70 170 130 0 30 6 0 0 0 0 406
1960 40 220 75 0 10 0 0 0 0 345
1959 10 170 60 0 20 0 0 0 0 260
1958 8 243 50 0 25 0 0 0 0 326
1957 15 180 150 0 12 0 0 0 357
1956 15 127 80 0 10 0 0 0 232
1955 10 310 20 4 2 0 0 0 346
1954 70 237 10 0 0 0 0 0 317
1953 130 293 12 0 4 0 0 0 439
1952 + 317 10 0 0 0 0 0 318**
1951 70 257 6 0 0 0 0 0 333
1950 - 203 10 0 0 0 0 0 213**
1949 - 147 0 0 0 0 0 0 147**
1948 - 30 0 0 0 0 0 0 30**
1947 - 100 0 0 0 0 0 0 100**
1946 - 70§ 0 0 0 0 0 0 70**
1945 - 40 0 0 0 0 0 0 40**
1944 - 27 0 0 0 0 0 'j'j**
1943 - 27 0 0 0 0 0 2i**
1942 - 8 0 0 0 0 8**
1941 18 15 0 0 0 33
1940 2 23 0 0 0 25
1939 2 3 0 0 5
1938 0 0 0 0
1937 0 0 0

Year
Established 1937 1938 1938 1931 1943 1939 1963 1944 1941 1960 1957

* D ata  for ea rlie r yea rs a t  Back Bay N W R  w ere n o t ava ilab le ; how ever, a t  least 8 pairs  have nested on  the  refuge 
since 1969. F ive pairs  have nested  a t bo th  M artin  N W R , an d  S w an q u arte r  N W R  since 1969, and  at least 1 p a ir  a t C ape 
R om ain  N W R  in 1960.

f ln d e x  to  b reed ing  p o p u la tio n  was ob ta ined  by assum ing  th a t all b ro o d s  w ere coun ted  an d  th a t 60% o f the 
b reed ing  pairs  p roduced  b roods. 

t ( - )  no  data .
§D ata n o t ava ilab le  (assum ed average o f 2 nearest years).
**M ay have been G adw all nesting  a t B om bay H ook , b u t no  coun ts  w ere m ade.
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has no t been intensively reviewed during the 
last 25 years. We therefore exam ined refuge 
narrative reports and contacted  state w ater
fowl biologists. The US B ureau of Sport 
Fisheries and  W ildlife’s H arvest Survey data  
for the A tlantic Flyway enabled us to obtain  
an  estim ate of the num ber of G adw all 
harvested each year. B anding records from 
M anitoba and  M innesota allow ed some in
sight into the contribu tion  of birds produced 
in the C anad ian  prairies and  the n o rth  central 
States to  the harvest taken  in th e  no rthern  
portion  of the A tlantic Fly way.

Eastward range expansion

G adw all have nested on fifteen N ational 
Wildlife Refuges in the A tlantic Flyw ay in 
recent years (Table 1), with the m ajority  on 
five refuges: M ontezum a N W R, New Y ork; 
Bom bay H ook N W R, D elaw are; Pea Island 
N W R, N orth  C arolina; C hincoteague N W R, 
Virginia; and Brigantine N W R, New Jersey.

T he recent observance of large sum m er 
flocks of G adw all a t Bom bay H ook N W R  
is indicative of further population  grow th. 
Peak August populations on a  freshwater 
im poundm ent there have been 800, 700, and
1,200 in 1970, 1971 and 1972 respectively. 
These figures suggest th a t a considerable 
num ber of birds m ay also be nesting in the 
vicinity of refuges.

Range expansion and popu la tion  grow th 
in southern  V irginia and northern  N orth  
C aro lina has also been apparen t (in litt. O. 
F lorschutz, Jr.). Since 1969 F lorschutz  has 
recorded a to ta l of eight pairs a t Back Bay 
N W R, five pairs at M artin  N W R, and five 
pairs at Sw anquarter N W R. D uring the last 
2 years he also surveyed W allops Island, 
F isherm an’s Island, and Plum  Tree Island, 
the la tter two being satellites o f Back Bay 
N W R. H e recorded eight pairs, six pairs, and 
tw o pairs, respectively, on these areas.

Inform ation obtained from state w ater
fowl biologists in M aryland, D elaw are, New 
Jersey, and  New Y ork suggests th a t the 
breeding population  on state wildlife areas is 
also increasing and  expanding in range. At 
the L ittle Creek Wildlife A rea in D elaw are 
an estim ated 173 young were p roduced in 
1962, 272 in 1969, 307 in 1970, 648 in 1971 
and 310 in 1972 (in litt. T. W. W hittendale, 
Jr.). V. D. S totts (in litt.) indicated  th a t aerial 
surveys of M aryland Wildlife M anagem ent 
Areas in late April during the period 1967— 
1972 gave estim ated num ber of pairs for the 
respective years: twenty, th irty , forty-six, 
fifty-eight, forty-two and 132. The trend of 
singles and  group birds recorded showed a

sim ilar pa ttern  of increase. The m ajority  of 
breeders in M aryland were reported  from 
Deal Island W M A (an im pounded area), 
although pairs were seen at F ishing Bay, 
Fairm ont, Ellis Bay, C edar Island, and 
Taylors Island Wildlife M anagem ent Areas. 
The L ong Island breeding popu la tion  spread 
to  eight breeding locations by 1968 from 
Jam aica Bay to  G ard iner’s Island, about 130 
miles E N E  (in litt. S. Browne). In  upstate 
New York, aside from the federal refuges, 
Browne indicated tha t an occasional brood  
was reported  from H ow lands Island W M A 
since the late 1960s and  one from  W ilson Hill 
W M A  in 1970. Ferrigno  (in litt.) established 
indexes for the m ajor types of m arshes in 
New Jersey and projected a to ta l estim ate of
3,000 G adw all pairs. H e indicated th a t ‘the 
mixed Spartina patens-Spartina alterniflora 
m arshes of D elaw are Bay have always been 
ideal nesting areas for G adw all. G adw all are 
practically absent from the A tlantic coastal 
m arshes except where im poundm ents were 
constructed: the Barnegat Bay Area and 
H ackensack M eadow s.’ L ocations of all 
know n G adw all breeding records in the 
northeast are shown in F igure 1.

Boyer & D evitt (1961) reported  G adw all 
nesting on an  im pounded a rea  in southern  
O ntario  (L uther M arsh), and B ednarik (in 
Cam pbell, 1968), on ano ther im pounded area 
in O hio (M agee M arsh). G odfrey (1966) 
states th a t the species also breeds very locally 
at W alpole Island in Lake St. C lair, O ntario . 
In  1971 and again in 1972, a G adw all hen 
and  brood  of ducklings was seen by Charles 
Barwell (O ntario  M inistry of N atu ra l Re
sources) and H enny at P resqu’ile Point, 
O ntario . F u rther recent evidence of m ove
m ent in to  eastern C anada is provided by 
band recoveries there of G adw all produced 
in New York, New Jersey, D elaw are, M ary
land, and M assachusetts. These have been in 
southern  O n tario  (nine) and  Q uebec (six).

Transplant experiments

Borden & H ochbaum  (1966) reported  the 
first successful transp lan t experim ent in the 
northern  portion  of the A tlantic F ly way. In 
late August and early Septem ber 1957, 
tw enty-four G adw all, hatched and captive- 
reared at D elta, M anitoba, were released at 
G reat M eadow s Ponds adjacent to  the 
N ational Wildlife Refuge of tha t nam e in 
M assachusetts. A first brood  was seen in 
1961 and ano ther in 1962, bu t no nests or 
broods in 1963. O ne nest, destroyed by a 
predator, was found in 1964. A nother fifty- 
tw o G adw all were released in to  the area in
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April 1965. Tw enty-one pairs were recorded 
in the area in 1965, as far as 5 miles from the 
release site.

N o sightings of G adw all at G reat Swamp 
N W R, New Jersey, were reported  p rio r to
1969. Fifty-five ducklings transp lan ted  there 
in 1969 from B rigantine N W R, also in New 
Jersey, a ttained Class III size (see G ollop & 
M arshall, 1954). O ne hundred  reached the 
sam e size from a  transp lan t experim ent in
1970. Breeding birds were seen on the refuge 
in 1970, 1971, and  1972, bu t no production  
was noted. Y oung produced in 1971 and 
1972 on Iroquo is N W R, in upstate New 
York, were the result of class II and class III 
ducklings captured at nearby M ontezum a 
N W R  and  released at Iroquois, twelve in 
1969, nine in 1970, and sixty-two in 1971. 
Table 1 indicates tha t these transp lan ts 
have no t yet led to an upsurge in local 
populations.

Harvest in northern portion of Atlantic Fly way

G adw all were taken  in all twelve states in the 
no rthern  po rtion  of the A tlantic Flyway 
(above Virginia) during the hunting  seasons 
of 1961 th rough  1970. M ost of the harvest 
occurred in M aryland (42%), New Y ork

Table 2. A comparison of the Gadwall breeding 
population on National Wildlife 
Refuges (from Table 1) with the 
numbers harvested in the northern 
portion of Atlantic Fly way. Data for 
2-year periods are pooled together

Years Breeding population Harvest

1971-72 4,022 _ *

1969-70 3,512 13.902
1967-68 1,429 10,817
1965-66 1,157 10,753
1963-64 959 4,087
1961-62 721 1,248
1959-60 605 _

1957-58 683 -

1955-56 578 -

1953-54 756 —

1951-52 6511 -

1949-50 360t _

1947-48 130f _

1945-46 llO f -

1943-44 54f -

1941-42 41 f -

1939-40 30 _

1937-38 0 -

*(-) N o t available.
tM a y  have been nesting  a t B om bay  H ook  N W R . but 

no  coun ts m ade.

(22%), N ew  Jersey (14%), Pennsylvania 
(10%), and D elaw are (8%). The rem aining 
4% was taken  in the following states in de
scending order: C onnecticut, W est Virginia, 
M aine, R hode Island, M assachusetts, Ver
m ont, and New H am pshire.

T he G adw all harvest for 2-year periods is 
show n in T able 2 and com pared with the size 
of the breeding populations on N ational 
Wildlife Refuges. I t is readily apparen t tha t 
the increase in harvest parallels the increase 
in the breeding population . However, the 
estim ated harvest is m uch larger than  the 
breeding popu la tion  on the refuges could 
sustain. Therefore, a po rtion  of the birds 
m ust be derived from o ther breeding sites. 
S tate Wildlife M anagem ent Areas w ithin the 
flyway undoubted ly  produce m any birds, as 
do areas which are unsurveyed. A nother 
source seems to be eastern C anada and 
adjacent states.

O ur conclusion, th a t the breeding popu la
tion  of G adw all in the A tlantic Flyw ay is 
larger than  our observations can indicate, is 
borne ou t by the fact th a t birds banded in 
the eastern extrem e of main breeding range 
are very seldom  recovered in the portion  of 
the A tlantic Flyw ay under study (Figure 2). 
G adw all banded in M innesota have yielded 
135 recoveries, bu t only one in M aryland and 
one in New Jersey. Similarly, o f 292 re
coveries from  G adw all banded in M anitoba, 
only three were found in M aryland, one in 
New Jersey, one in New York, and  one in 
Pennsylvania.

Discussion and conclusions

Phillips (1923) indicated th a t the G adw all 
was extremely rare on the A tlantic coast from 
C hesapeake Bay north  th rough  New Jersey 
and all of New England. Furtherm ore, 
S tone’s (1937) intensive observations yielded 
only five G adw all in New Jersey during 
m igration. In  the next few years, however, 
band recoveries m ade it apparen t th a t a  few 
G adw all from  the m ain breeding range were 
in fact m igrating into the northern  portion  
of the A tlantic Fly way (Figure 2). The stock 
for the colonizing effort was believed to  be a 
small percentage of birds from the ‘prairie 
potho le’ region of C anada and the U nited 
States.

Im pounding  of w ater on federal refuges 
and state Wildlife M anagem ent Areas seems 
to  have provided a suitable nesting hab ita t 
for the species. Such im poundm ent has been 
a part of developm ent plans in the east since 
1935, and  to talled  approxim ately 2.000 acres 
by 1940. 4.000 acres by 1950, 7,000 acres by
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Figure 2. M ain breeding range of Gadwall in N orth America (after Phillips, 1923), and the distribution 
of recoveries from bandings in M anitoba and Minnesota. Recoveries from within the State or Province 
where banded were omitted. Also, two recoveries in Mexico (Vera Cruz and M ichoacan) were not 
plotted.

I960, and 12,000 acres by 1970. C olonization 
took  place soon after the im poundm ents were 
com pleted and  they act as focal points for 
nesting activities. Parnell & Q uay (1962) 
indicated th a t at Egg Island, N ew  Jersey, a 
definite preference for non-tidal ponds is 
exhibited by older broods, w hereas a t Pea 
Island the im poundm ents are used for the 
entire rearing  period. G adw all do  no t utilize 
w etlands w ith as m uch em ergent vegetation 
cover as do o ther dabblers. They prefer deep 
open water, m uch like diving ducks, and the 
ducklings will escape by diving.

Stew art & K an trud  (1973) indicated th a t 
G adw all in the ‘prairie potho le’ region of 
N orth  D ako ta  were found in relatively 
greater num bers on sem i-perm anent ponds 
and  lakes, reservoirs, and  large im pound
m ents. D uebbert (1966, p. 16) discussed a 
large im poundm ent island nesting situation  
in N orth  D ako ta  and indicated th a t 'in late 
April and early M ay pairs frequented open 
shorelines . . .  broken m arsh and  small w ater 
areas, bu t m any pairs occupied open-w ater

loafing sites . . .  spent long periods of tim e 
(up to 3 to  4 hours) on open w ater . . .’ 
Possible explanations for the correlation 
between im poundm ents and breeding G ad 
wall in eastern N orth  A m erica include: (1) 
the non-tidal w ater which is used for cou rt
ship activities, nesting and  b rood  rearing; 
(2) the lower salinity which m ay be necessary 
for ducklings w ith poorly developed salt 
glands; (3) the food sources which are sim ilar 
to  those found in the m ain breeding range.

W ater im poundm ents along the northern  
portion  of the A tlantic coast produce dense 
stands of succulent subm ergent vegetation. 
P lan t species found in abundance include 
W idgeongrass Ruppia maritima, M uskgrass 
Chara spp., H orned  Pondw eed Zannichellia 
palustris, Southern N aiad  N ajas guadalu- 
pensis, R edhead-G rass Potamogeton per- 
foliatus Var. bupleuroides. A dult G adwall 
feed m ainly on succulent vegetation rather 
than  seeds (M artin , Zim  & N elson. 1951). 
However, recent w ork in N o rth  D ako ta  by 
Serie & Swanson (1972) reveals a m arkedly
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greater consum ption of invertebrates for the 
species than  previously described, p a r
ticularly during  the laying period. Inverte
brate populations in coastal im poundm ents 
have no t been studied.

Parnell & Q uay (1962) com pared the 
eastern coastal m arshes w ith the inland 
w estern m arshes. F o r  example, Bear River 
M arsh, U tah , provides near-optim um  breed
ing conditions for Gadwall, according to  
W illiams & M arshall (1938). Parnell and 
Q uay reported  th a t the vegetation a t Pea 
Island and B ear River was directly com par
able in m any instances. Sago Pondw eed 
Potamogeton pectinatus was abundan t in 
the ponds of b o th  refuges. Large am ounts 
o f subm ergent plants, Potamogeton spp. 
prim arily, were present in the non-tidal 
ponds at B om bay H ook, Egg Island, and 
Pea Island and these plants provided a food 
supply sim ilar to  th a t on w estern m arshes. 
They concluded th a t controlled w ater levels 
and protection  o f nesting birds might allow 
substantial increases in nesting populations 
of G adw all and o ther species of ducks on the 
eastern coastal m arshes. Such a population  
increase of G adw all has indeed taken place 
during the last decade.

The process m ay have been accelerated to  
som e extent in recent years th rough  tran s
plant activities, bo th  from within and w ithout 
the A tlantic Fly way. Nevertheless, we believe 
tha t the inadvertent provision, by im pound
ments, o f suitable p roduction  hab ita t for 
G adw all is m ore im portant. The species 
responded im m ediately to  the available 
hab ita t by extending its breeding range and 
increasingin num bers. The population  is still 
increasing in th e  northeast, while the size of 
the population  in the m ain breeding range 
has fluctuated since 1955 w ith no apparen t 
trend.
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Summary

A disjunct breeding population of Gadwall in 
eastern N orth America was first recorded in 1939. 
This population has extended its range during 
recent years to the point where it is now found 
breeding in more than thirty locations (primarily 
National Wildlife Refuges and Wildlife Manage
ment Areas). These are 1,600-2,000 km (1,000-
1,200 miles) from the main breeding range in the 
west and midwest. The number of breeding birds 
and the harvest have both increased during the 
last decade. Approximately 40,000 Gadwall were 
harvested in the northern portion of the Atlantic 
Fly way between 1961 and 1970. The impoundment 
of water seems to be responsible for the increase, 
providing focal points for nesting activities.
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