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INTRODUCTION 

Research concerning the status of waterfowl in western Virginia 

has been neglected in the past. Nevertheless, there is a substantial 

number of waterfowl migrating through, and an unknown number of wood 

ducks breeding in, western Virginia each year. The abundance of 

wintering waterfowl or wood duck productivity has not been formally 

studied in the mountainous sections of Virginia. 

Waterfowl are a valuable resource and will increase in importance 

in the future. The need exists for adequate numbers of waterfowl 

for hunting as well as species diversity for non-consumptive use. 

The Atlantic Flyway contains 70 million people, almost 34% of the 

total United States population. This same area is used by only 15% 

of the continental duck population and 20% of all geese, not including 

brant (Addy 1964). This imbalance dramatically illustrates the 

importance of waterfowl habitat in the Atlantic Flyway. 

Addy (1964) believed only 12% of the wetlands in the Atlantic 

Flyway were of moderate to high value for waterfowl. Although the 

majority of existing wetlands may be of low value, their importance 

cannot be over emphasized. For the 1952 to 1956 period, about 80% 
. 1/ of the wintering canvasbacks- were found in the eastern United 

States; the largest concentration occurred in the Chesapeake Bay area 

1/Appendix Table 1 contains the common and scientific names 
of waterfowl species mentioned in the text. 
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and accounted for about one half of the total continental population 

(Stewart et al. 1958). With the sharp decline in canvasback numbers 

in recent years, the value of these wetlands is obvious. Geis (1971) 

reported 40.5% of the mallards harvested in Virginia wintered within 

the state. As suitable wintering habitat declines, the number of 

waterfowl available to Virginia hunters and amateur ornithologists 

may also decline. With increased destruction of wetlands, these 

western rivers may become more important as suitable waterfowl habita . 

The objectives of this study were threefold: 

1. To estimate the species composition, numbers, breeding 

populations and seasonal movements of waterfowl on the 

New River, Virginia. 

2. To estimate utilization of the waterfowl resource and 

characteristics of the waterfowl hunting population in 

the area. 

3. To determine the importance of western Virginia rivers 

as suitable waterfowl habitat. 

The stated goal of the Bureau of Sports Fisheries and Wildlife 

(Gottschalk et al. 1970:301) is: " ... to ·safeguard all the values 

of migratory birds and their environment, to maintain maximum 

populations of migratory birds and encourage the broadest possible 

beneficial utilization" cannot be achieved without thorough knowledge 

of existing habitat. With waterfowl populations declining and human 

populations and accompanying land development increasing, the knowledge 

of waterfowl utilization of western Virginia will be increasingly 

important. 



LITERATURE REVIEW 

A considerable amount of literature exists on waterfowl. This 

is perhaps due both to their importance as game species and to the 

dangerously low levels their populations have reached in recent years. 

Decline of North American Waterfowl 

During the 1925 to 1936 period, drought, drainage and over-

shooting reduced the North American waterfowl population to a low 

of 27 million birds (Trippensee 1953). Market hunting, inadequate 

enforcement and the drainage of 100 million acres of wetlands during 

the past 75 years (Kortright 1942) pushed waterfowl toward extinction; 

it was at one time thought the resource was beyond saving. Since 

then, however, populations have recovered to allow hunting seasons 

on many species of waterfowl. Their position as a game species is 

still precarious and is largely responsible for the many studies 

conducted on waterfowl. 

Water on the breeding grounds is perhaps the single most 

important regulating factor of waterfowl numbers. Schroeder (1970) 

found for the 1960 to 1970 period an increase in both water areas 

available and breeding duck populations in comparison to earlier 

years. The numbers of waterfowl and qualJ. ty of wetlands tended to 

rise and fall together, indicating a correlation between numbers 

of breeding ducks and number of water areas available in mid-May. 

During drought conditions, reproductive success is low due to lack 

of adequate nesting sites, increased predation and embryonic mortality 

(Salyer 1962). This leads to fewer broods, smaller broods and fewer 

3 
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flying young produced. Smith (1970) reported a negative correlation 

(r=-.92) between the numbers of breeding pintails forced northward 

due to poor water conditions and annual production. For example, 

on the Spring Run area in Iowa blue-winged teal breeding pairs 

declined from 70 during a wet year to 2 during a dry year (Kraupu 

et al. 1970). 

The decline in waterfowl numbers has been well documented. One 

population of black ducks has decreased from 40,585 in 1955 to 18,080 

in 1963 (Geis et al. 1971). Kaczynski et aL (1968) found a steadily 

declining breeding population of black ducks during the 1963 to 1966 

period. Despite shortened seasons and reduced bag limits, Benson 

(1966) reported black duck populations continued to decline. Moisan 

(1967) indicated the continental population of green-winged teal was 

also declining. Although wood duck populations increased during the 

period from 1940 to 1960, they have declined in recent years. Ontario 

pre-season populations dropped from 825,000 in 1967 and 1968 to 522,000 

during 1969 and 1970 (Cringan 1971). The wintering popµlation of 

dabbling ducks on the Atlantic Flyway in 1969 was down 23% from the 

20 year average, while diving ducks were down 43% (Chamberlin et al. 

1970). 

Virginia and the Atlantic Flyway 

The state of Virg~nia (Chesapeake Bay {n particular) is an 

important wintering area for waterfowl. In addition, it provides 

resting areas for ducks and geese on their way to wintering grounds 

farther south. 
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Band recoveries have shown that a portion of the black ducks 

breeding in southern Ontario fan out in a cone shape manner, going 

both to the Mississippi Valley and the east coast (Addy 1953). The 

migration route is such that many of these would pass over Virginia. 

Stewart, R. (1958) reported for the 1952 to 1956 period Virginia ranked 

third in the number of wintering black ducks. The east coast from 

Chesapeake Bay southward is wintering grounds for 14% of the continen-

tal redhead population (Weller 1964). Dillon (1967) reported that 

27 species of waterfowl visit Virginia each year. 

Waterfowl breeding in Virginia has not been intensively studied. 

The two most frequent nesters are wood ducks and black ducks, while 

blue-winged teal, hooded mergansers and shovelers h~ve also been seen 

nesting within the state (Dillon 1972). Stewart, R. (1958) included 

the tidewater area of Virginia as being within the principle breeding 

range of the black duck, although in low population density. Dudderar 

(pers. comm.) believes the mallard may be another nesting species. 

Aldrich (1949), in his early summary of banding records, listed 

11 species of waterfowl recovered in Virginia, 9 of which could have 

passed over southwest Virginia on their way to wintering grounds. 

Bellrose (1968) divided the flyways into corridors which he believed 

are more biologically sound than the flyway concept. Two of these 

corridors cross over southwestern Virginia near Blacksburg: 

1. The North Carolina corridor from north central Illinois 
I 

to northern coastal North Carolina, used annually by 35,000 

pintails, 10,000 mallards, 8,000 widgeons and 2,000 gadwalls. 
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2. The Black Duck corridor, from southwest Michigan to coastal 

South Carolina, used by 50,000 black ducks. 

Weekly counts were made by Guthrie (1972) at two locations on 

the New River from October 1971 to January 1972. He found 11 species 

of ducks present; the average weekly count was 480 ducks and the 

highest number reported was 1157 on 6 January 1972. Henshaw (1972) 

and Schaffer (1970) reported jump shooting for ducks was possible on 

the Shanandoah and James Rivers, respectively. No population data 

were given. 

The Wood Duck -- --- ---
Peculiar to North America, the wood duck winters mainly in 

the southern states and breeds in every state of the Atlantic Flyway 
I 

(Kortright 1942). Because of its brilliant plumage and good taste it 

was overexploited in early years forcing a closed season from 1918 

to 1941. It is given special emphasis here because preliminary data 

indicates it is the only species breeding in substantial numbers in 

southwest Virginia. 

Populational Surveys 

Techniques to adequately estimate wood duck numbers have not 

been firmly established. In his review of waterfowl inventory 

techniques and their application, Mendell (1958) stated the wood 

duck is the most difficult waterfowl species to inventory. Yancy 

et al. (1958) believed there is no adequate method for estimating 

wood duck numbers. As an example, censuses taken in recent years in 

the Mississippi and Atlantic Flyways have recorded an average of 
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50,000 wood ducks. However, during the same period, hunters bagged 

almost eight times as many birds as were seen during the inventory 

(Hawkins and Addy 1966). 

Various techniques have been employed in studying wood duck 

abundance. Martin (1959) contacted game wardens by postcard question-

naires to locate roosting sites and made evening counts. Stewart 

(1957) concluded that feeding or roosting flight counts are useful 

for following isolated populations, but not satisfactory as a general 

survey method for wood ducks in Ohio. Aerial counts by helicopter 

and airplanes were found to be impractical because the wood ducks 

dispersed and hid (Grice and Rogers 1965). Martin (1957) concluded 

the best method was to make roost counts during the one hour period 

between 30 minutes before sunset and darkness. He also found almost 

all morning roost flights occurred 30 minutes before sunrise, when 

visibility was difficult. In his study of wood ducks on Mississi~pi 

River tributaries in northeast Iowa, Hein (1966) found counts made 

during canoe float trips were less reliable than flight counts 

conducted at the mouths of the same streams. The coefficients of 

variation were 0.29 for float counts and 0.08 for flight counts. 

Breeding Studies 

Nesting and brood investigations have been conducted on many 

occasions. Bellrose (1953) reported the nesting season began in 

southern Illinois in mid-March. The peak of wood duck hatching 

occurred in Maryland during the months of April (Uhler and McGilvrey 

1964). Grice (1965) reported an incubation period of about 30 days 



8 

with a clutch size of 10 to 15 eggs, while Leopold (1951) reported 

for Iowa an incubation period of 27 to 33 days and an average clutch 

size of 11.8 eggs. Of those that hatched, he found 33% mortality 

from nest to water. 

After hatching, Webster and McGilvrey (1966) indicated optimum 

brood habitat consisted of downed timber for early cover, feeding 

and loafing sites, as well as early leafing shrubs, herbs and 

emergents. Over 90% of total duckling mortality has been reported 

to occur during the first 2 weeks of life. After this period, 

mortality was so low that class II broods were believed to provide 

reliable estimates of production of young to flying age (McGilvrey 

1969). Stewart, P. (1958) reported young wood duck~ moved no more 

than one-quarter mile until 2 weeks of age and then no more than 

three and a half miles until migrating. In his survey of 95 miles 

of Ohio streams, Handley (1963) found 0.70 broods per linear mile. 

The Use of Nest Boxes in Wood Duck Management 

Wood ducks are one of the few waterfowl species which nest in 

tree cavities; this fact has proved to be important. Although there 

are close to 4 million acres of significant wood duck breeding habitat 

within the Atlantic Flyway, only 10% of this can be considered as 

high-value production habitat (Hawkins and Addy 1966). Modern timber 

management for lumber production involves culling of diseased or 

deformed trees and is, therefore, detrimental to wood duck management 

(Weir 1965). The scarcity of suitable cavities has been found to be 

a limiting factor in wood duck production. 
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Grice and Rogers (1965), working in Massachusetts, found there 

were not enough natural cavities in the areas studies to support a 

large wood duck population, even though there were two good wood duck 

areas. In his study on the Mingo National Wildlife Refuge in south-

east Missouri, Weier (1965) found natural nesting cavities were scarce 

and when present, the hen wood ducks had to compete with squirrels. 

Because of this shortage of natural nesting sites, artificial 

nest boxes have been used as a tool in wood duck management. Grice 

and Rogers (1965) found supplying nesting boxes increased the number 

of successful nests. The boxes were used by yearlings unable to find 

a suitable nest and by females whose first nest had failed. Rate 

of use of nest boxes in Vermont ranged from 70% to almost 90% (Miller 

1952). Of 3,203 functional nesting boxes erected over a 3 year period 

in Massachusetts, 44.6% were used by ducks. Of these, 1427 were later 

examined and 64% successfully produced a brood (McLaughin and Grice 

1952). 

Nest boxes have also been used in efforts to establish local 

breeding populations which eventually lead to ducks in sufficient 

numbers to be hunted. Hester (1962) reported a 70% rate of return 

of female wood ducks to individual boxes in which they had previously 

nested. Utilization of predator-proof nest houses in Illinois increased 

the breeding population of wood ducks from 10 pairs to over 90 pairs. 

High nesting success was followed by increased useage as homing 

adults and yearlings swelled the local breeding population (Bellrose 

1964). Grice and Rogers (1965) believed the best way to increase a 
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local population is to provide nest sites, as 90% of the surviving 

females and young will return the following spring. 

A total of 780 pen reared wood ducks, imprinted to artificial 

nesting structures were released on six national wildlife refuges 

in Georgia, Florida and South Carolina. Transplanted birds nested 

in boxes on 4 of the release sites the first nesting season after 

release. The following season, over 50 nesting attempts occurred 

on 1 refuge that had no previous use of next boxes (Lane, et al. 1968). 

Hand-reared wood ducks were released on the Arrowood Refuge and taken 

by hunters in a similar proportion as wild ducks. A high rate of homing 

by released females and young doubled the nesting population by the 

second year. It was believed the release of birds ~nd artificial nest 

houses made possible a local population in a previously unoccupied 

habitat (Doty and Kruse 1972). 

Waterfowl Hunting 

The sport of waterfowl hunting is of great importance, for both 

economic and recreational considerations. Hunters in the United States 

in 1965 spent approximately 87 million dollars to hunter waterfowl 

(U. S. Bureau of Sports Fisheries and Wildlife 1966). The number of 

hunting days increased 19% from 1968 to 1969, with a total of 120,500 

hunter days reported in 1969 (Carney, et al. 1973). 

Unlike some resident game species, the annual sport harvest of 

waterfowl significantly affects the annual mortality rate (Hickey 

1952). Furthermore, the proportion of a migratory game bird population 

which is harvested is directly influenced by hunting regulations. 
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There is little evidence to indicate th~t waterfowl can respond 

to increased hunting mortality by either an increase in production 

or survival (Geis 1963). 

Because of their habit of concentrating in small areas, waterfowl 

can become very vulnerable to overshooting.· Marshall (1953) recognized 

the kill differential which can occur on areas where certain species 

concentrate and warned against overshooting. In this case, canvasbacks 

and redheads were concentrating from large breeding areas to small 

resting areas during migration and were especially vulnerable. 

Because of the importance of waterfowl as game species, the effect 

of number harvested on annual mortality rate, the relationship between 

hunting regulations and proportion harvested and their vulnerability 

due to concentration, much effort and research has gone into obtaining 

knowledge to set the most effective hunting regulations. 

Hunter Surveys 

One method in use to gather waterfowl information is to contact 

hunters either in person or by mail. This method has proved to be 

useful, but its shortcomings should be realized. Sen (1970) found 

no apparent bias in the estimate of kill per day but both the estimate 

of kill per hunter and days hunted tended to be inflated, as compared 

to observed data. He believed the estimates of ducks bagged in Ontario 

had an upward bias of 8.5%. Results of post-season surveys compared 

with known data showed waterfowl hunters erred due to pride, prestige, 

and memory, leading to an upward bias in both the reported duck and goose 

kill (Atwood 1956). In their study of upland game hunters, Martinson 
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and Whitesell (1964) found an overall positive bias in hunting trip 

and game kill estimated. Sowls (1955) believed neither di~ect 

questioning nor questionnaires gave reliable estimates of crippling 

losses. 

Important Game Species 

The three most important game species in the Atlantic Flyway 

are the mallard, wood duck and black duck (Table 1). 

In 1972, mallards were the most abundantly harvested waterfowl 

species in all four flyways (Sorenson et al. 1973). The "greenhead'' 

has always been important in waterfowl hunting, due to both its 

abundance and desirability as a table bird. The mallard population 

in North America in late summer has averaged 19.5 million birds each 

year since 1955 with the annual average harvest for the same period 

being 3.5 million (Anderson and Henny 1972). Lensink (1964) reported 

breeding of mallards within the Atlantic Flyway and in regions to the 

north contribute primarily to the kill within the flyway. Mallards 

from the Great Lakes region seem to move south from Lake Ontario 

into Chesapeake Bay and may be more important to the kill farther 

south. 

The wood duck, second in the bag in the Atlantic Flyway during 

the 1972 season, increases in importance as the birds move farther 

south (Sorenson et al. 1973). Grice and Rogers (1965) reported most 

wood ducks were gone from Massachusetts when the hunting season began 

and were only 10% of the hunters bag. During the two years of his 

study, Hester (1955) found the wood duck migration began in North 
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Table 1. Waterfowl species composition in Virginia and the Atlantic 
Flyway for the 1971 and 1972 seasons (Sorenson et al. 1973). 

Percentage of total kill in -
Virginia Flywa:x: 

Species 1971 1972 1971 1972 

Mallard 19.4 26.7 20.10 22.61 
Mallard x Black 0.5 0.6 0.32 0.61 
Mallard (Domestic) 0.3 0.4 0.36 0.51 
Black duck 15.2 13 .5 16.61 14.52 
Mottled duck 0.0 0.0 0.78 1.09 
Gadwall 2.3 3.9 LOO 1.47 
American widgeon 8.5 14.0 2.87 3.92 
Green-winged teal 3.6 4.4 8.43 6.97 
B.W. & Cinn. teal 0.2 0.4 2.25 4.14 
Shoveler 0.7 0.4 0.67 0.78 
Pintail 1.4 1.8 1.51 1.51 
Wood duck 7.0 8.0 16.40 18.42 
Redhead 4.7 0.1 1.36 0.11 
Canvasback 8.0 0.0 1.96 0.01 
Greater scaup 2.3 6.2 3.16 4.64 
Lesser scaup 9.9 3.4 4.87 1.72 
Ring- necked duck 3.0 2.4 4.47 3.97 
Goldeneye 1. 7 4.3 1.51 2.02 
Bufflehead 5.9 4.9 3 .61 3.33 
Ruddy duck 2.6 0.9 0. 72 0 .68 
Scoters 0.4 0.9 3.33 3.21 
Oldsquaw 0.3 1.4 0.93 0.88 
Eider 0.0 0.0 0.84 0.99 
Large merganser 1.0 0.2 0.61 0.70 
Hooded merganser 1.2 1.1 1.26 0.92 
Other ducks 0.0 0.0 0.06 0.28 

Totals 100.1 99.9 99.99 100.10 
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Carolina about the first week of October and peaked by the first of 

November. Being a relatively early migrant, the "woodie" may account 

for less than 10% of the bag in northern states but over 50% in the 

states of the deep south (Sorenson, et al. 1973). 

The black duck, one of the largest and most sought after of 

waterfowl, decreased in importance to hunters from north to south. 

Ranked third in the bag in the Atlantic Flyway in 1972, the black 

showed up heavily in the New England bag and rarely in the deep south 

(Sorenson et al. l973). 

Point System 

In an effort to determine the fairest and most effective hunting 

regulations, the point system has been developed and tested in many 

areas. The point system allows a hunter to continue shooting until 

the point value of the last duck shot brings his point total to 100 

or more. Canvasbacks and redheads, (when legal) wood ducks, hen 

mallards, and black ducks are assigned high point values, while drake 

mallards, scaup, gadwall, pintails and other ducks are assigned low 

point values. The point system is used to direct hunting pressure 

toward certain species and away from others. Crissey (1965) concluded 

hunters' ability to identify birds in the hand is not good and it is 

very poor for birds in flight. While conventional hunting regulations 

require the hunter to identify birds in flight, the point system does 

not. 

One test of the point system conducted in 12 states during the 

1970 and 1971 season showed an increase in the ratio of drakes to 

hens in the mallard harvest. Wood ducks were given additional 
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protection in some states in the Central Flyway and more hunters 

obtained the daily bag limit than under conventional regulations 

(Carney et al. 1972) .. 

Geis and Crissey (1973) also reported an increase in hunting 

pressure directed toward drake mallards and away from hens. The 

total kill of all species appeared to be no higher than it would 

have been under conventional regulations. The authors of this 

report believed the point system has no greater associated problems 

than conventional regulations. 

The point system was tested against a simple two bird limit 

and simultaneously against the species oriented Mississippi Flyway 

wide hunting regulations. The highest harvest rat~ occurred under 

the two bird limit and the lowest under the flyway regulations. Use 

of the point system resulted in the highest male to female mallard 

ratio., while the lowest occurred under the flyway regulations. 

While the crippling losses were the same under all three sets of 

regulations, twice as many hunters violated the flyway regulations 

than either the point system or the two-bird regulations. The 

conclusion was the point system ca.me closest to achieving optimum 

utilization of the resource (Mikula et al. 1972). 



STUDY AREA 

The study was conducted on a portion of the New River in Virginia. 

This river is part of the Kanawha-Ohio River drainage system, with 

headwaters in North Carolina. The flow is northwesterly through 

southwestern Virginia and West Virginia until emptying into the Ohio 

River (Fig. 1). 

The portion of the river censused was from Pepper Ferry bridge 

near Radford, Montgomery County to approximately one mile downstream 

from McCoy, Giles County. This section of the river is nearly 15 

miles long and winds through a mountain valley of approximately 2000 

feet elevation. The drainage of the river at Radford is 2748 square 

miles (U.S. Geological Survey 1960). The two major tributaries 

along the study route are Toms Creek near Whitethrone and Back Creek 

near Parrot (Fig. 2). 

Water levels in the river are partially controlled by the dam 

at Claytor Lake. This hydroelectric reservoir has a capacity of 

225,500 acre feet; the average discharge measured at Radford for a 

25 year period was 3689 cubic feet per second (U. S. Geological Survey 

1956). Normal daily fluctuations in water levels averaged about three 

feet. As rainfall during the year of this study was unusually heavy, 

fluctuations of five to six feet were not uncommon. 

The width of the river varies from 40 to 100 yards for the first 

eight miles and from 100 to 350 yards during the final portion of the 

study area. 

16 
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At low water levels there were many exposed mud flats, rocks 

and islands. Fallen trees and shrubs were prevalent in the water 

close to shore. Turbidity varied with the time of year and location. 

No data were kept on water temperature. During the period of 

October 1955 to September 1956, however, average monthly temperatures 

ranged from 44° Farenheit in December to 77° Farenheit in August. 

Extremes were recorded in August (81°) and late December (38°). 

The physiography of the river banks is mostly forested for the 

first nine miles of the survey which is within the area occupied by 

the Radford Army Ammunition Plant. Dominant tree species are 

American sycamore, boxelder, American elm, and willow. Other species 

present include: red maple, silver maple, basswood, white oak, northern 
2/ 

red oak, hickory, tulip poplar, butternut, green ash and staghorn sumac.-

The re~aining portion of the river surveyed runs through forests of · 

similar composition, areas of farmland and country residences. 

Two major groups of islands occur along the study area. Two 

large islands are situated one-half mile above Toms Creek and 10 to 

12 small islands (one-half to one acre) occur at the end of the study 

area (Fig. 2). 

The area included in the hunter survey was expanded to include the 

area from Claytor Lake to Eggleston, Virginia. This 29 mile portion of 

river is of similar habitat. Eight miles of this section are within 

the confines of the Radford Army Ammunition Plant and closed to hunting. 

~/Appendix Table 2 lists the common and scientific names of 
tree species mentioned in the text. 
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High cliffs and lack of roads limit access along the remaining 

21 miles. 
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TECHNIQUES AND PROCEDURES 

Census 

The actual censusing of the waterfowl was made from a canoe, 

using methods similar to those described by Martin (1959) and Hein 

(1966). The canoe was a 17 foot Grumman aluminum square stern 

model and a five horsepower Clinton outboard motor was used from 

Tom's Creek to one mile above the termination point, a total distance 

of six miles. The canoe was olive green and the paddles painted 

black as camouflage. During periods of high water the current was 

sufficient to move the canoe; in low water paddling was necessary 

from the launch point to Toms Creek and for the last mile of the · 

survey, a total distance of nine miles. 

The censusing was conducted on 33 occasions, beginning on 

2 November 1972 and terminating on 13 October 1973 (Table 2). 

An attempt was made to float the river every 7 to 10 days. However, 

extremely high water (making navigation dangerous), vehicle problems 

and other unavoidable situations prevented the accomplishment of this 

goal. The longest period between censuses was from 14 December 1972 

to 14 January 1973. One trip was curtailed within the Radford Army 

Ammunition Plant due to capsizing and one was ended at Toms Creek 

due to high winds and snow. Neither abortive trips were included in 

the data. 

Beard (1964) observed waterfowl from 5:30 to 10:30 a.m. and 

found that most activity took place in the early morning. The census 

period for this study began at dawn and lasted three to five hours, 
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depending on water conditions and whether the author was alone or had 

an assistant. 

A pair of 7 x 35 binoculars was used as an aid in identifying 

waterfowl. To reduce the possibility of recounts, ducks sighted more 

than 200 yards away were not counted. These birds usually were 

eventually approached close enough for positive identification. 

During the summer months the number of ducks seen was small enough 

that it was possible to watch the flight of individual ducks and 

thereby avoid recounts. 

Number of ducks by species was recorded for each census period. 

To determine the average monthly sightings per species, the total 

sightings for a species was divided by the total number of census 

periods during the month. For the convenience of both the author 

and reader, the data were classified according to the following 

schedule: 

Fall Migration: September, October, November 

Winter Populations: December, January, February 

Spring Migration: March, April, May 

Summer Populations: June, July, A~gust 

The breeding study and hunter survey were considered separately. 

Brood Census 

The brood census was conducted along with the regular census. 

Number of broods and number of ducklings per brood was recorded. 

Grice and Rogers (1965) found dense vegetation made brood observations 

very difficult and used web tagging in their study. Night lighting 
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to census, capture and band wood duck young along river banks was 

used by Rieffenberger and Kletzly (1968). Time, manpower and access 

limitations prevented the use of these methods in this study. 

Hunter Survey 

Preliminary 

The information was gathered from hunters on a volunteer basis. 

Similar methods, using both volunteered and mandatory responses have 

been used by Atwood (1956), Martinson and Whitesell (1964) and Sen 

(1970). Questionnaires were available to hunters at the following 

post offices where duck stamps were purchased: Blacksburg, Christians-

burg, Radford, Pembroke, Pulaski and Pearisburg. Stamped envelopes, 

postcards and instructions were supplied to the hunters. Hunters 

were asked to mail the postcard at the time of duck stamp purchase and 

the questionnaire at the end of the season. Bag checks also were 

conducted during the early part of the season but were discontinued 

in mid-December due to low contact with hunters. 

Hunting Regulations 

A 60 day hunting season beginning 22 November and ending 20 January 

was in effect the year of the study, 1972-73. The daily bag limit was 

three ducks, of which only one black duck and two wood ducks were 

allowed. Two additional blue-winged teal were legal from 22 November 

to 30 November. The limit on mergansers was five. 

Analysis 

Following return of the questionnaires, a follow-up study was 

conducted to determine the representativeness of the sample. Since 

a t-test (assuming equal variance) comparing the mean number of 
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hours required to bag one duck and a chi-square test of species 

composition of the kill between the original survey and the follow-up 

study showed no significant differences (P > .01), data from the two 

samples were considered to be from the same population and were 

combined for all subsequent analyses. 

Banding 

In hopes of added information in the future, a portion of the 

ducks on the University pond was trapped and banded. This was done 

with the use of a cannon net, following a three week baiting period. 

The bait used was shelled corn. 
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Table 2. Dates of censusing for the period November 1972 through 
October 1973. 

Month Dates Total trips 

November 2, 9' 16, 23, 30 5 
December 7, 14 2 
January 14, 23 2 
February 1, 20 2 
March 4, 27 2 
April 7' 20, 29 3 
May 10, 17, 26 3 
June 2, 20, 26 3 
July 14, 20, 28 3 
August 12, 19, 26 3 
September 14, 23, 30 3 
October .6, 13 2 

Total all trips 33 



RESULTS AND DISCUSSION 

Thirty-three census operations were conducted during the year 

of the study which resulted in approximately 132 hours of observation. 

Sixteen species of waterfowl were observed on the New River study 

site which included 8 species of diving ducks, 7 species of dabbling 

ducks and 1 species of goose. Species diversity was highest in 

February and March when 12 species were sighted and lowest in June, 

July and August when only 2 species were present. 

In terms of abundance, the mallard was seen more frequently than 

any other species, followed by the wood duck and the black duck 

(Table 3). In addition, mallards and wood ducks were the only species 

present throughout the entire study period. 

The highest number of ducks was observed during the winter period 

and the fewest in the summer months (Figure 3). More specifically, 

1770 ducks were seen on the average per census trip in December and 

only 68 in July. Of the important game species, mallards and black 

ducks were most abundant in December, while wood duck numbers peaked 

in November. Dabbling ducks were the most prevalent during the 

month of December, with mallards, black ducks and wood ducks accounting 

for the majority of the sightings. Diving duck numbers reached 

their highest levels during the months of January and February. The 

three most abundant diving ducks observed were the sea.up (no dis-

tinction was made between greater and lesser sea.up when recording or 

reporting the data), bufflehead and common goldeneye. 
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Table 3. Total waterfowl sightings during 33 census operations on 
the New River, Virginia, November 1972 to October 1973. 

Species Number Perce~t 

Canada goose 7 <.l 
Mallard 7435 44.0 
Black duck 2226 13.2 
Gadwall 4 <.l 
Green-winged teal 5 <.1 
Blue-winged teal 301 1.8 
American widgeon 353 2.1 
Wood duck 3415 20.2 
Ring-necked duck 79 0.5 
Canvasback 8 <.1 
Scaup spp. 1339 7.9 
Common goldeneye 453 2.7 
Bufflehead 1015 6.0 
Harlequin duck 3 <.l 
Hooded merganser 155 0.9 
Ruddy duck 8 <.l 
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The results mentioned above are not particularly surprising. 

The early peak of wood duck numbers is to be expected as this species 

is an early migrant (Kortright 1942). The mallard and black duck 

remain north until · later in the year; this explains their numbers 

peaking in December. Similarly, the migration of diving ducks 

usually follows that of dabblers; data indicate this also occurred 

in this study. This area of Virginia is not considered to be important 

waterfowl breeding habitat. Therefore, the scarcity of ducks during 

the summer period is to be expected. 

Pertaining to the accuracy of the study: there were certainly 

cases of misidentification, recounts and ducks present and not seen. 

In addition, adverse weather (fog and rain) limited the authors 

effectiveness on several occasions. However, the main purpose of this 

study was to estimate the importance of this section of the New River 

as suitable waterfowl habitat and this objective was accomplished. 

Fall Migration 

Because of the definition of the time period encompassing the 

fall migration, census periods occurred in November 1972 and September 

and October 1973. However, the author does not believe this led to 

inaccurate data concerning the fall migration. Weather conditions 

were similar during the early fall of 1972 and 1973 and waterfowl 

numbers present during this period would not be expected to vary 

drastically from year to year. Furthermore, this system of season 

classification provides useful reference points for discussion. 
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A total of 9 species were observed during the months of 

September, October and November (Table 4). Five of the species 

were dabbling ducks (mallard, black duck, wood duck, American 

widgeon and blue-winged teal) and 4 were diving ducks (scaup, 

bufflehead, common goldeneye and ruddy duck). A total of 6451 ducks 

were seen during 10 census operations conducted during the fall. 

Average sightings per trip of all waterfowl increased from 189 

in September to 930 in November. Lowest number of sightings occurred 

on 23 September (155) and the highest on 30 November (1386). 

With the exception of the American widgeon and the blue-winged 

teal, all species increased in numbers throughout the period. Blue-

winged teal numbers peaked on 2 November and were not seen during the 

remainder of the period. As blu~-wings have long been considered one 

of the early migrants (Bennet 1938) this early peak is not surprising. 

Widgeon sightings increased to 42 on 12 October and were not seen again 

until 30 November when a total of 52 birds were observed. 

Of the important game species, the mallard increased from an 

average of 62 sightings per trip in September to 583 in November. 

Numbers sighted varied from a low of 46 on 23 September to a high of 

1089 on 30 November. In total sightings the mallard exceeded all 

other species during this period. 

The wood duck was the second most abundant duck present in the 

fall migration. It outnumbered all species during the months of 

September and October and then declined in November as mallard numbers 

rose sharply. Peak numbers of "woodies" occurred on 2 November when 
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Table 4. Average sightings (by species) per census operation con-
ducted during the fall migration on the New River, Virginia. 

Canada goose 
Mallard 
Black duck 
Gadwall 
Green-winged teal 
Blue-winged teal 
American widgeon 
Wood duck 
Ring-necked duck 
Canvasback 
Scaup spp. 
Common goldeneye 
Bufflehead 
Harlequin duck 
Hooded merganser 
Ruddy duck 

TOTALS 

September 

0 
62 
14 

0 
0 

17 
9 

87 
0 
0 
0 
0 
0 
0 
0 
0 

189 

October 

0 
111 

36 
0 
0 

22 I 

38 
136 

0 
0 
0 
0 
0 
0 
0 
0 

343 

November 

0 
583 

53 
0 
0 

15 
10 

143 
0 
0 

82 
1 

42 
0 
0 
1 

930 
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a total of 564 were sighted. By 30 November most of the wood ducks 

had moved out of the area and only 110 were sighted. Average sightings 

per trip climbed from 87 in September to 143 in November. This November 

figure is somewhat misleading, due to the high number recorded on 

2 November. 

Black duck numbers remained relatively low throughout the period, 

ranging from a low of 8 on 23 September to a high of 90 on 30 November. 

Numbers increased gradually, with average sightings per trip reaching 

53 in November, increasing from 14 in September. 

The scaup was the most abundant of the diving ducks during the 

fall migration period. Not observed in the months of September and 

October, scaup were sighted an average of 82 times per trip during the 
I 

month of November. Highest numbers were recorded on 16 November when 

a total of 157 of these birds were observed. 

Like the scaup, the bufflehead did not appear until November. 

Its numbers gradually increased during the month, peaking with a high 

of 97 on 30 November. Sightings per November census operation 

averaged 42 birds. 

The only other species observed during this period were the 

common goldeneye and the ruddy duck. Neither were seen in any 

significant numbers. 

Winter Populations 

A total of 15 species of waterfowl were observed during the 

months of December, January and February (Table 5). In contrast to 

the fall season, there were 8 species of diving ducks present, 6 of 
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Table 5. Average sightings (by species) per census operation 
conducted during the winter period on the New River, 
Virginia. 

Species December January February 

Canada goose 4 0 0 
Mallard 1119 310 410 
Black duck 361 225 248 
Gadwall 0 0 0 
Green-winged teal 0 0 3 
Blue-winged teal 0 7 

I 

0 
American widgeon 36 0 13 
Wood duck 130 86 38 
Ring-necked duck 2 36 1 
Canvasback 0 0 3 
Scaup spp. 30 40 189 
Common goldeneye 0 79 129 
Bufflehead 84 136 109 
Harlequin duck 0 0 1 
Hooded merganser 0 15 23 
Ruddy duck 4 0 0 

TOTALS 1770 934 1167 
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dabbling ducks and 1 species of goose. A total of 7755 individual 

waterfowl were sighted on 6 census operations. 

Waterfowl were most abundant during December and fewest in January. 

Average sightings per trip in December were 1770 birds while only 934 

were seen per average January trip. February proved to be intermediate 

with the same statistic showing 1167 birds. 

The mallard again dominated in abundance throughout the entire 

period. Its numbers increased from the fall population to an average 

high of 1119 per December census period. Numbers then declined rapidly· 

in January, probably the result of colder weather moving the ducks 

farther south. 

Showing the identical pattern in terms of monthly sightings was 

the black duck. This bird was the second most frequently seen bird 

although in much fewer numbers than the mallard. By comparison, the 

black was sighted an average of 361 times per trip in December. How-

ever, black duck numbers fluctuated much less than the mallard, with 

a difference of only 180 birds between the highest and lowest number 

recorded. 

The wood duck dropped to fifth in abundance during this winter 

period. Its numbers declined steadily throughout the period from a 

high of 151 on 7 December to 0 on 20 February. 

The third most abundant duck and first among divers during the 

winter period was the bufflehead. Although present throughout the 

period, its numbers peaked in January with an average . of 136 "butter-

balls" sighted per trip. 
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Scaup were present during the entire period, reaching their 

highest numbers in February. These birds were almost always s.een 

in a few large flocks outside the Radford Army Ammunition Plant. 

Connnon goldeneyes first became abundant in January when an 

average of 79 were seen per float trip. This figure increased to 

129 in February. 

Of the other species sighted during this period, only the most 

important are discussed. Although ring-necked ducks were sighted 

on 4 occasions, the majority were seen in one flock of 60 on 23 January. 

Hooded mergansers first appeared on 14 January and were fairly con-

sistent in low numbers throughout the remainder of this period. One 

flock of Canada geese numbering 7 individuals were ,sighted on 7 

December. 

One harlequin duck was seen on 20 February. This was unusual 

habitat for a harlequin, considered to be one of the sea ducks. 

J. J. Murral1 (per. comm.) believes this to be the only record of a 

harlequin in Montgomery County or anywhere so far inland in Virginia. 

The bird was first sighted with a small flock of buffleheads and 

remained in the area until at least 7 April. It was sighted on 3 

separate occasions and approached within 25 yards of the canoe, 

making identification certain. 

The data for the winter period clearly indicate that movement 

in and out of the area continued. The increase in almost all species 

3/ 
- J. J. Murray is editor of The Raven, the bulletin of the Virginia 

Ornithological Society. 
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from the previous period and the marked influx of diving ducks 

demonstrated the fall migration was not over. Although the designation 

of this 3 month period as the wintering population was convenient, 

the fact that this was not a stagnant period in terms of movement 

should be noted. 

There is also a gap in the winter data that must be pointed out. 

No census operations were conducted from 14 December to 14 January. 

During the last two weeks of December the weather was considerably 

colder than earlier and there was one snow storm. This weather may 

have in fact forced more birds into the area from farther north or 

moved them out of the area. The effects on the final data can only 

be guessed. 

Spring Migration 

The number of ducks sighted during the censuses conducted in 

March, April and May declined markedly from the winter period 

(Table 6). While 12 different species were sighted in March, 9 were 

seen in April and only 3 remained during the month of May. 

The 8 census operations conducted during this period led to the 

sightings of 1386 ducks. Average sightings per trip of all waterfowl 

dropped from 522 in April to 65 in May. Number of sightings per 

species declined throughout this period. As examples, scaup were 

sighted an average of 132 times per census trip in March and 0 times 

in May; the mallard declined from 79 sightings in March to 9 in May. 

Eleven of the 12 species present in March showed similar declines. 

The blue-winged teal and the wood duck were the only species 

that deviated from the pattern of decline both from winter levels 
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Table 6. Average sightings (by species) per census operation con-
ducted during the spring migration on the New River, 
Virginia. 

March April May 

Canada goose 0 0 0 
Mallard 79 23 9 
Black duck 79 7 , 2 
Gadwall 2 0 0 
Green-winged teal 0 0 0 
Blue-winged teal 4 37 0 
American widgeon 36 0 0 
Wood duck 93 62 54 
Ring-necked duck 0 1 0 
Canvasback 1 0 0 
Scaup spp. 132 48 0 
Common goldeneye 18 0 0 
Buff lehea"d 54 14 0 
Harlequin duck 1 1 0 
Hooded merganser 23 10 0 
Ruddy duck 0 0 0 

TOTALS 522 203 65 
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and throughout the spring period. Sighted only 4 times on the average 

per trip in March, blue-winged teal numbers increased to 37 in April 

and down to 0 in May. The temporary increase in numbers was probably 

due to the wintering habits of the species. Kortright (1942) listed 

the wintering range of the blue-winged teal as being from southern 

South Carolina to Florida and west to Texas. With breeding grounds 

in the northern United States and Canada, the birds would have to 

pass through the central latitudes of the United States during 

migration. The author believes this explains the increased number of 

sightings during the month of April. 

While declining in numbers throughout the period, wood duck 

numbers in March were higher than _either in January or February. 

As "woodies" are early spring migrants (Kortright 1942) this March 

increase may have been due to birds of this species traveling through 

to areas farther north. 

As with the fall migration, it was impossible to distinguish 

individual birds. Therefore, as number per species declined, it was 

impossible to determine if this was due primarily to wintering birds 

moving north or to a constant flow of birds in and out of the area. 

However, it is the opinion of the author that these data indicate 

the spring migration is primarily a result of over-wintering waterfowl 

leaving the area. With the exceptions mentioned above, all species 

declined through the spring period and from the average winter 

sightings. There were no marked increases in numbers, a condition 

which would be expected if substantial numbers of waterfowl were 

migrating through the area. A relatively mild winter may have resulted 
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in the "short stopping" of many ducks and thereby led to this 

situation. This is offered only as an explanation and cannot be 

proved. 

Sunnner Populations 

Only 2 species of waterfowl, the mallard and wood duck, were 

observed during the summer census periods (Table 7). 

Mallard numbers increased from an average of 4 sightings per 

trip in June to 15 in July and 40 in August. The primary reason for 

the large increase in the August figure is the sighting of 77 

individuals on 26 August. Prior to this time, the number of mallards 

observed during June and July was fairly constant with a range of 7 

to 22 birds. 

The small fluctuations in mallards observed during this period 

was probably due to birds being present and not seen. It is also 

probable there was some movement in and out of the study area. The 

large increase in sightings in August may have been the beginning of 

the fall migration, as numbers continued to increase during later 

census operations. 

Adult wood duck numbers varied little during the sllllUiler months 

(young were counted separately). An average of 74 were seen per 

census period during June, 53 in July and 52 in August. The factors 

mentioned above as being responsible for fluctuations in mallard 

sightings also apply to wood ducks. 

Brood Observations 

Although both sexes of mallards were observed on the study area 

during the breeding season, brood sightings consisted entirely of 
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Table 7. Average sightings (by species) per census operation 
conducted during the summer period on the New River, 
Virginia (excluding ducklings). 

Species June July August 

Canada goose 0 0 0 
Mallard 4 15 40 
Black duck 0 0 0 
Gadwall 0 0 0 
Green-winged teal 0 0 0 
Blue-winged teal 0 0 0 
American widgeon 0 0 0 
Wood duck 74 53 71 
Ring-necked duck 0 0 0 
Canvasback 0 0 0 
Scaup spp. 0 0 0 
Common goldeneye 0 0 0 
Bufflehead 0 0 0 
Harlequin duck 0 0 0 
Hooded merganser 0 0 0 
Ruddy duck 0 0 0 

TOTALS 78 68 111 
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wood ducks (Table 8). The first brood was observed on 10 May and 

the last brood on 20 July. During this period, 8 census trips were 

conducted and a total of 191 young in 27 broods was counted. Numbers 

of young per brood ranged from 1 to 17 with a mean of 7.1 and a medium 

of 7.0. The highest number of sightings occurred on 2 June and 20 June 

when 5 broods and a total of 44 ducklings were observed. 

From the information in Table S, it appeared that the number of 

wood ducks produced on this section of the river was insignificant. 

As an example, on 20 June a total of 44 young were observed. As the 

study area is 15 miles long, this leads to a production index of 2.9 

young per river mile. 

The actual number of young produced, however, ,was probably much 

higher. There were many obstacles which prevented an accurate count. 

Wood duck hens would lead their young out of water and into the woods; 

on some occasions only the tail of the last duckling was observed as 

the brood disappeared into the undergrowth. The author was alone and 

could only watch one side of the river and missed seeing broods on 

the other side. In addition, heavy fog was present during the early 

stages of 3 of the census operations. On several occasions brood 

behavior by the hen was observed but no young were located. 

Taking these factors into consideration and comparing this case 

with similar studies, it is possible to get a more realistic index 

of wood duck production. Cowardin et al. (1967) captured and marked 

young wood ducks and later made censuses to determine how many of 

the marked birds were observed. Visibility was calculated as the 
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Table 8. Record of brood sightings on the study area. 

Total Young Total 
Date Broods Per Brood Young 

May 10 1 5 5 
May 17 4 8,8,1,6 23 
May 26 4 6,8,8,5 27 
June 2 5 6,8,8,10,12 44 
June 20 5 17,12,10,3,2 44 
June 30 4 10,5,6,3 24 
July 14 3 6,3,5 14 
July 20 1 10 10 

TOTALS 27 191 
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number of marked birds seen on the census divided by the number of 

birds that had been marked. The results showed that 35 percent of 

the marked wood duck young were sighted during the study. 

Using 35 percent visibility as a guideline and accounting for the 

fact that only one-half of the study area was searched for young 

(one side of the river), the 2.9 young produced per river mile is 

increased: 

(2.9 young per mile) (2) = 16.6 young per 
river mile • 

• 35 

Considering all factors, the author believes that is a conservative 

estimate; the actual number may be much higher. With the thousands 

of miles of inland rivers and streams in Virginia, ,the state may be 

making a substantial contribution to the wood duck population within 

the flyway. 

Hunter Survey 

Fifty three individuals supplied data pertaining to the study. 

This number represented 22 percent of the duck stamps sold from the 

post offices supplying questionnaires. As indicated from the 

statistical tests, this group of hunters was assumed to be representative 

of the entire duck hunting population in the area. 

Number of and Duration of Hunt 

These 53 individuals reported going on 398 hunts; the average 

time spent per hunt was 3.77 hours. The number of hunts per hunter 

ranged from 1 to 55 with time per hunt ranging from 1 to 6 hours. 

Hunters jump shooting did more total hunting per person (34 hours) 
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than did hunters using blinds (30 hours) or sneak boats (18 hours). 

Distribution of Hunting Pressure 

Generally, hunting pressure was heaviest in the morning, late 

in the season and between the Radford Army Ammunition Plant and 

Eggleston. In detail, 62 percent hunted all season, 23 percent late 

in the season only and 15 percent early in the season only. Concerning 

time of day, 62 percent hunted in the morning, 28 percent in the after-

noon and 10 percent all day. Ducks encountered 64 percent of the 

hunters below the Radford Army Anununition Plant and 36 percent between 

Claytor Lake and the anununition plant. 

Hunting pressure was light early in the season, probably due to 

warm weather and the fact that deer season coincided with the first 

2 weeks of the waterfowl season. As temperatures dropped and deer 

season ended, waterfowl hunting pressure increased. 

Hunting Success 

The hunters surveyed bagged a total of 486 ducks; an average 

of 9.10 ducks per hunter. This figure is higher than the 5.74 ducks 

per Virginia hunter reported for the 1972 season by Carney et al. 

(1973). However, the 9.1 figure should be looked at with skepticism; 

Martinson and Whitesell (1964) reported in their mail survey that 

non-respondents were less persistent in their hunting efforts and 

killed less game than hunters who did respond. 

The average kill per hunt was 1.22 ducks and 3.09 hours were 

required to bag one duck. Comparatively, hunters jump shooting 

required 2.41 hours to bag one duck, hunters using sneak boats 
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required 2.88 hours and those using blinds 3.47 hours. A total of 

59 ducks were unretrieved for a 11 percent crippling loss. Hunters 

jump shooting crippled the fewest ducks per hour (.01) as .compared 

to D4 for hunters using blinds and those using sneak boats. 

The above data indicate that hunting from blinds was the least 

successful of the three methods. This is probably due to fewer 

contacts with waterfowl; on this portion of the river many more 

ducks are encountered if one goes to the ducks, rather than waiting 

for them to come to him. The crippling loss appeared to be relatively 

low for all 3 methods. This may be because most ducks were shot close 

to shore and the river is shallow in most places. It is also likely 

that hunters were reluctant to report unretrieved birds. 

Species Composition of the Kill 

The species composition of the kill reflected the relative 

abundance of species during the season. Mallards and black ducks 

together composed 62 percent of the total kill (Table 7). Wood 

duck numbers were very low during the late pa.rt of November and into 

December; this accounted for the few reported in the bag. The number 

of widgeon is not consistent with observed abundance during the 

hunting season. It should be noted, however, that one hunter 

reported killing 25 of this species. Also, one must be aware of 

some hunters inability to identify ducks, even when in the hand. 

It is interesting to compare the species composition of the 

kill in this study with the reported kill for the entire state of 

Virginia. Mallards ranked first in both studies. Statewide, however, 
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American widgeon ranked second, followed by the black duck and wood 

duck, with buffleheads sixth in the bag. 

Finally, the attitude of the hunters must be considered. Many 

of the questionnnaires received contained additional remarks. Most 

of these dealt with dissatisfaction with an early season when the 

weather was still warm, belief that the ducks used the arsenal as a 

refuge and dismay over a "shortage" of ducks. 

Banding 

The banding operation was conducted on 2 February, 1973. Warm 

weather, rain and human interference severely reduced the number 

of birds responding to the bait. Nevertheless, a total of 50 ducks 

were trapped. Of these, 25 were mallard females, 23 were mallard 

males, 1 a black duck female and 1 a blackxmallard male. Four of 

the ducks trapped were already banded; records showed these to be 

birds banded at the same location approximately 2 years earlier. 
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Table 9. Reported species composition of the waterfowl bag, New 
River, Virginia. 

Number Percent 

Mallard 182 38 
Black duck 118 24 
American widgeon 54 11 
Bufflehead 39 8 
Scaup spp. 34 7 
Gadwall 19 4 
Wood duck 20 4 
Green-winged teal 7 1 
Hooded merganser 4 1 
Pintail 4 l . 
Goldeneye 4 1 
Ring-necked duck 1 tr. 

TOTAL 486 100 



SUMMARY AND CONCLUSIONS 

A total of 16 species of waterfowl were observed during this one 

year study on the New River. Species diversity was highest in Feb-

ruary and March and lowest in the sunnner months. 

Mallards were sighted more frequently than any other species, 

followed by the wood duck and the black duck. The most abundant 

diving ducks were scaup, bufflehead and common goldeneye. 

More ducks were seen in November than either of the other 2 months 

during the fall migration. With the exception of the blue-winged teal 

and American widgeon, all species increased in numbers throughout this 

period. The mallard was the most abundant followed by the wood duck 

and scaup. A total of 6451 ducks was seen during 10 census trips. 

More waterfowl were seen during the month of December than 

any other month. Diving ducks reached their peak in terms of number 

of species and number of individuals during the winter period. Buffle-

heads were the third most abundant duck during this period, preceded 

only by the mallard and black duck. Wood ducks dropped to fifth in 

abundance. An unusual sighting of a harlequin duck was recorded on 

20 February. A total of 7755 ducks were seen on 6 census operations 

during December, January and February. Movement in and out of the area 

continued during this period. 

Both the number of ducks and species diversity dropped rapidly 

during the spring. Blue-winged teal and wood ducks were the only 

species whose numbers increased from the winter period. It is the 
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opinion of the author that the spring migration in the area consisted 

mainly of wintering waterfowl leaving and little influx of ducks from 

the South. A total of 1836 ducks were sighted during 8 census periods 

in March, April and May. 

Mallards and wood ducks were the only species present during 

the sununer period. Brood sightings, however, consisted entirely of 

wood ducks. A total of 191 young in 27 broods were observed during 8 

census trips conducted in May, June and July. Observed wood duck 

production was 2.9 young per river mile. The author believes a more 

accurate estimate is 16.6 young per river mile. 

Of the 241 people buying duck stamps within the area, 53 responded 

to the questionnaires. Statistical tests indicate~ the group to be 

representative of the entire duck hunting population in the area. 

These 53 individuals reported going on 398 total hunts with the 

average time per hunt being 3.77 hours. Hunting pressure was 

heaviest late in the season. The hunters bagged an average of 9.10 

ducks each with 3.09 hours required to bag one duck. Crippling loss 

was 11 percent. 

Mallards were the most abundant species in the bag; together 

with black ducks they comprised 62 percent of the kill. 

These data indicate this section of the New River was important 

waterfowl habitat. It served as either resting area or wintering 

habitat for 16 species of waterfowl and provided breeding habitat for 

wood ducks. 

On the day of highest recorded waterfowl numbers, 1790 ducks 
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were observed. As the stretch of the river surveyed was 15 miles long, 

this figures to almost 120 ducks per river mile. If this section of 

the New River is considered to be characteristic of western Virginia 

waterways, the importance of these rivers and streams is obvious. 

Many thousands of miles are contained in the main channels and 

tributaries of the New, James, Shenandoah and Roanoke rivers. The 

total ntnnber of waterfowl using these rivers is significant. 

The same line of reasoning can indicate the importance of these 

waters as wood duck breeding habitat. If the calculated figure of 

16.6 young produced per river mile is near the true value, the 

waterways of western Virginia make a significant contribution to the 

flyway population. 

Some recreation, in the form of hunting, is derived from the 

waterfowl resource. Data indicated the seasonal bag per hunter was 

higher than the state figure. 

The author believes this study has shown the New River and 

probably all western Virginia waterways are important as waterfowl 

habitat. Any future development or damming of these rivers must 

consider the impact of such operations on the waterfowl resource. 
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APPENDIX 



Appendix Table 1. 

Common name 

Canada goose 
Mallard duck 
Black duck 
Gadwall 
Green-winged teal 
Blue-winged teal 
American widgeon 
Wood duck 
Ring-necked duck 
Canvasback 
Greater scaup 
Lesser scaup 
Common goldeneye 
Bufflehead 
Harlequin duck 
Hooded merganser 
Ruddy duck 
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Common and scientific names of waterfowl mentioned 
in the text (A.O.U. check list 1957 edition). 

Scientific name 

Branta canadensis 
Anas platyhrynchos 
Anas rubripes 
Anas strepera 
Anas carolinensis 
Anas discors 
Mareca americana 
Aix sponsa 
Aythya collaris 
Aythya valisineria 
Aythya marila 
Aythya aff inis 
Bucephala clangula 
Bucephala albeola 
Histrionicus histrionicus 
Lophodytes cucullatus 
Oxyura jamaicensis 



Appendix Table 2. 

Common name 

Willow 
Butternut 
Hickory 
White oak 
Northern red oak 
American elm 
Tulip poplar 
American sycamore 
Staghorn sumac 
Red maple 
Silver maple 
Boxelder 
American basswood 
Green ash 
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Conunon and scientific names of three species 
mentioned in the text (Check list of forest trees 
of the United States. U.S. Forest Service (212) 
1953 edition) . 

Scientific name 

Salix spp. 
Juglans cinerea 
Carya ?PP· 
Quercus alba 
Quercus ruba 
Ulmus americana 
Liriodendron tulipifera 
Platanus occidentalis 
Rhus typhina 
Acer rubrum 
Acer saccharinum 
Acer negundo 
Tilia americana 
Fraxinus pennsylvanica 



Appendix Table 3. Number and species of waterfowl observed during the fall migration on the New 
River, Virginia. 

14 23 30 6 13 2 9 16 23 30 
Sept. Sept. Sept. Oct. Oct. Nov. Nov. Nov. Nov. Nov. Total 

Canada goose 0 0 0 0 0 0 0 0 0 0 0 
Mallard 84 46 55 90 132 254 352 793 438 1084 3333 
Black duck 14 8 20 35 37 26 23 59 66 90 378 
Gadwall 0 0 0 0 0 0 0 0 0 0 0 
Green-winged teal 0 0 0 0 0 0 0 0 0 0 0 
Blue-winged teal 25 12 15 19 25 42 19 13 0 0 170 °' 0 

Am. widgeon 6 7 15 35 40 0 0 0 52 0 155 
Wood duck 89 83 90 112 159 564 299 176 107 110 1789 
Ring-necked duck 0 0 0 0 0 0 0 0 0 0 0 
Canvasback 0 0 0 0 0 0 0 0 0 0 0 
Scaup spp. 0 0 0 0 0 105 136 157 14 0 412 
Common goldeneye 0 0 0 0 0 0 0 0 3 0 3 
Bufflehead 0 0 0 0 0 0 12 39 62 97 210 
Harlequin duck 0 0 0 0 0 0 0 0 0 0 0 
Hooded merganser 0 0 0 0 0 0 0 0 0 0 0 
Ruddy duck 0 0 0 0 0 0 0 1 0 0 1 

· - · 

TOTAL 218 155 195 291 393 991 841 1241 739 1386 6451 



Appendix Table 4. Number and species of waterfowl observed during the winter period on the New 
River, Virginia. 

7 14 14 23 1 20 
Dec. Dec. Jan. Jan. Feb. Feb. Total 

Canada goose 7 0 0 0 0 0 7 
Mallard 1149 1088 415 204 550 269 3675 
Black duck 338 383 247 203 280 216 1667 
Gadwall 0 0 0 0 0 0 0 
Green-winged teal 0 0 0 0 0 5 5 
Blue-winged teal 0 0 14 0 0 0 14 
Am. widgeon 0 71 0 0 0 25 126 
Wo.od duck 151 109 72 100 75 0 507 
Ring-necked duck 0 3 12 60 0 2 77 
Canvasback 0 0 0 0 0 6 6 
Scaup spp. 27 33 30 50 150 228 518 
Connnon goldeneye 0 0 80 78 150 107 415 
Bufflehead 70 97 146 125 130 87 655 
Harlequin duck 0 0 0 0 0 1 1 
Hooded merganser 0 0 10 20 20 25 75 
Ruddy duck 1 6 0 0 0 0 7, 

TOTAL 1743 1790 1026 840 1355 971 7755 

°' ..... 



Appendix Table 5. Number and species of waterfowl observed during the spring migration on the 
New River, Virginia. 

4 27 7 20 29 10 17 26 
Mar. Mar. Apr. Apr. Apr. May May May Total 

Canada goose 0 0 0 0 0 0 0 0 0 
Mallard 120 37 27 28 14 9 12 5 252 
Black duck 91 66 10 7 2 5 0 0 181 
Gadwall 4 0 0 0 0 0 0 0 4 
Green-winged teal 0 0 0 0 0 0 0 0 0 
Blue-winged teal 0 7 40 65 5 0 0 0 117 
Am. widgeon 72 0 0 0 0 0 0 0 72 
Wood duck 50 135 82 54 51 45 57 62 536 
Ring-necked duck 0 0 0 2 0 0 0 0 2 0\ 

Canvasback 0 2 0 0 0 0 0 0 2 
N 

Scaup spp. 190 74 95 48 2 0 0 0 409 
Conunon goldeneye 35 0 0 0 0 0 0 0 35 
Bufflehead 61 46 42 1 0 0 0 0 150 
Harlequin duck 1 0 1 0 0 0 0 0 2 
Hooded merganser 20 25 22 7 0 0 0 0 74 
Ruddy duck 0 0 0 0 0 0 0 0 0 

TOTAL 653 392 319 212 74 64 69 71 1836 



Appendix Table 6. Number and species of waterfowl observed during the stmlmer period on the New 
River, Virginia (excluding ducklings). 

2 20 30 14 20 28 12 19 26 
June June June July July July Aug. Aug. Aug. Total 

Canada goose 0 0 0 0 0 0 0 0 0 0 
Mallard 7 1 3 7 17 21 20 22 77 175 
Black duck 0 0 0 0 0 0 0 0 0 0 
Gadwall 0 0 0 0 0 0 0 0 0 0 
Green-winged teal 0 0 0 0 0 0 0 0 0 0 
Blue-winged teal 0 0 0 0 0 0 0 0 0 0 
Am. widgeon 0 0 0 0 0 0 0 0 0 0 
Wood duck 89 70 53 43 52 63 70 61 82 583 
Ring-necked duck 0 0 0 0 0 0 0 0 0 0 
Canvasback 0 0 0 0 0 0 0 0 0 0 
Scaup spp. 0 0 0 0 0 0 0 0 0 0 
Common goldeneye 0 0 0 0 0 0 0 0 0 0 
Bufflehead 0 0 0 0 0 0 0 0 0 0 
Harlequin duck 0 0 0 0 0 0 0 0 0 0 
Hooded merganser 0 0 0 0 - 0 0 0 0 0 0 
Ruddy duck 0 0 0 0 0 0 0 0 0 0 

TOTAL 96 71 56 50 69 84 90 83 159 858 
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SEASONAL POPULATION LEVELS, BREEDING AND 

HUNTING OF WATERFOWL ON TIIE NEW RIVER, VIRGINIA 

by 

Michael M. Grubb 

(ABSTRACT) 

A 15 mile portion of the New River was censused by canoe 33 

times over a 1 year period. Species and number of waterfowl were 

recorded for each operation. 

A total of 16 species were observed, including 8 species of 

diving ducks, 7 species of dabbling ducks and 1 species of goose. 

Species diversity was highest in February and March and lowest in the 

summer months. 

Mallards were sighted more frequently than any other species, 

followed by the wood duck and the black duck. The most abundant 

diving ducks were scaup, bufflehead and common goldeneye. Peak 

numbers of waterfowl were sighted during December; the lowest numbers 

during the summer. Diving ducks reached their peak in terms of number 

of species and number of individuals during the winter period; buffle-

heads were the third most abundant species. Number of ducks and 

species diversity dropped during the spring period. Mallards and 

wood ducks were the only species present during the summer. Brood 

sightings consisted entirely of wood ducks with an observed production 



index of 2.9 yoWlg per river mile. The author believes 16.6 to be a 

more accurate estimate of this production index. 

Hunters responding to questionnaires bagged an average of 9.10 

ducks per man during the season, considerably higher than the state 

average. Mallards comprised 38 percent of the total kill. 

The author concluded that western Virginia waterways are important 

to waterfowl as wintering habitat. Furthermore, wood duck breeding in 

Virginia makes a substantial contribution to the flyway population. 
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