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Wild birds have increasingly become the subject of laboratory investi- 
gations by scientists. The recently discovered relationship between birds 
and arborviruses and the increased use of birds in the study of bio- 
energetics have resulted in increased attempts to maintain these animals 
in captivity for experhental purposes. Stamm (1966) expressed the 
need for more information on methods of maintaining wild birds in the 
laboratory. Farrar ( 1966) states that there is still little information on sev- 
eral of the species of birds widely used in the study of bioenergetics. 

The main objective of this investigation was to determine the foods on 
which the Tree Sparrow, Spizella arborea, could best maintain its weight 
while in captivity in a laboratory environment. Information concerning 
the amount of food and water consumed, weight of excreta, and body 
weight fluctuations was recorded from December, 1967 to April, 1968 at 
the Rice Creek Biological Field Station, State University College, Os- 
wego, New York. 

METHODS 

Trapping of the Tree Sparrows began in early December, 1967 and 
continued until 20 birds were captured early in January, 1968. The trap 
consisted of a rectangular wooden frame of six square meters covered by 
a nylon mist net which fell over the birds attracted to feed under the 
net. 

Twenty cages (16'' X 9%'' x 7" high) were used and divided by card- 
board into three rectangular compartments to minimize scattering of 
feed and water. The larger middle compartment contained a perch, and 
the side compartments contained the feed and water. The bottom1 of the 
cage was covered by cardboard in order to further reduce scattering 
and contain the loss. The front of the food compartment was covered 
with clear plastic and the bottom cardboard was cut out under the feed- 
er. The plastic prevented food from being thrown out the front and 
removal of the cardboard directly below the feeder allowed dropped 
food to fall out of the cage and into a collecting pan below. The interior 
bottom of the cage was lined with aluminum foil as recommended by 
Martin (1967) to facilitate the separation of feed and feces. 

Several types of feeders were tested and the simplest proved to be the 
most satisfactory. A 250 ml beaker with the top half covered by tape 
was used. This type of feeder contained enough food to last a week and 
reduced scattering to a minimum. 



The water container was a junior baby food jar, which held 250 ml 
of water, inverted over an oversized cap with a stick tipping the jar 
which allowed water to seep into the cap. The jars were filled under wa- 
ter so that all air was eliminated from the system. 

According to West (1960) there was no difference between the energy 
requirements of male and female Tree Sparrows even though the males 
weighed slightly more. Because of this, the sex of the bird was not con- 
sidered and all data for both sexes were combined. 

Twenty birds were divided into four groups of five birds each. Group 
1, consisted of birds IA, 2A, 3A, 4A, and 5A, and were fed a comm~ercial 
mix called Feathered Friend packaged by Agway, Inc. of Syracuse, New 
York. This mix contained millet, wheat, sunflower seeds, milo and peanut 
hearts. Group 2, consist'ed of birds 6A, 7A, $A, 9A, 10A and were fed 
millet. Group 3, consisted of birds 11A, 12A, 13A, 14A, 15A and were 
fed finely cracked corn. Group 4, consisted of birds 16A, 17A, 18A, 19A, 
20A and were fed sunflower seeds removed from their shells. The inves- 
tigation was carried out for twelve weeks and each group of birds was 
always fed the same type of food. 

As recommended by West (1960) a period of days was allowed for 
the birds to adjust to captivity before the experiments were conducted. 
Also climatic adjustment was necessary as the birds were taken from a 
winter environment and placed in a room at 24OC and with 16 hours of 
daylight maintained by an automatic time switch. 

The experimental procedure during the 12 week period remained con- 
sistent and was as follows: The aluminum foil bottom was weighed to 
the nearest 0.01 gram and placed in the bottom of the cage. The feeder 
jar was filled with the appropriate food and weighed to the nearest 0.01 
gram. The water jar was filled under water to eliminate all air, the vol- 
ume for each jar having been previously determined. Finally, the birds 
were weighed to the nearest 0.1 gram and one bird placed in each cage. 

At the end of each week, the bird was removed and weighed. The 
food spilled on the aluminum foil was separated from the feces and 
weighed along with the remaining feed left at the end of the week in the 
feeder jar. Subtraction of this weight from the original weight of the feed 
at the beginning of the week gave the amount of feed consumed by the 
bird per week. The aluminum foil containing the feces was folded and 
dried. The foil was then weighed to obtain the dry weight of the teces. 

Because of loss of water by evaporation, controls were necessary to 
determine the amount of water consumed. Each group had a control 
water bottle near their cages from which evaporation loss was measured. 
Thus the amount of water consumed by each bird per week was ob- 
tained. 

RESULTS 
After capture, the body weight of the birds in all four groups declined 

and remained at a level below their original weight. Each group 



showed different body weight changes during the 12 week experimental 
period as seen in Figure 1 and Table 1. The first group, which was fed 
mixed grain, and were selective in their consumption of the various 
components of that mix, was the most stable throughout the experimental 
period. There was a decline during the first week, but then there was a 
stable period lasting for seven weeks. Although weakened by their pe- 
riod of captivity, none of the birds died and all were able to fly well when 
released. 

The millet fed second group varied quite erratically in weight with 
slight weight increases interrupting a gradual decline. Although their 
weight did not drop as low as the corn group, the mlillet group suffered 
the greatest number of casualties. Three of the original five birds died 
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Figure 1. Average weight of Tree Sparrows fed four feed types for 12 weeks. Five 
birds were in each group. 



toward the end of the twelve week study. The remaining two birds 
were so weakened that they could only fly poorly when released. 

The corn fed group dropped to very low weights during the first six 
weeks and then remained low the rest of the experimental period. They 
were in extremely poor condition and could not fly at the time of re- 
lease but only one bird died at the end of the experiment. 

The fourth group, which was fed sunflower seed, experienced more 
body weight fluctuation than the first group and one of the birds died. 
They maintained the highest average weights and were only slightly 
below their normal weight when the study ended. They were slightly 
weakened by their experience but easily flew away when released. 

A summary of the weekly measurements of food consumption, water 
consumption, and feces weights is presented in Table 2. Statistical analy- 
sis was used to determine if equal amounts of the four feeds were con- 
sumed, if equal quantities of feces were produced by birds in the four 
groups, and if weight fluctuation of birds fed on the four feeds was 
similar. The analysis of variance was evaluated by an F-test to determine 
if the above parameters were true. 

TABLE 1 

Weight Loss of Laboratory Maintained Tree Sparrows 

Period 
(days of  captivity) 

Mean Loss at End of Period 
(Percent of Normal) l 

Feed Groups2 

Mixed Millet Corn Su,nfloterer 

Normal Mean Weight 
1-7 
8-14 

15-2 1 
2 2-2 8 
29-35 
36-42 
43-49 
50-57 
58-64 
65-7 1 
72-78 
79-85 

18.7 grns 
5.9% 
4.8 
6.4 
8.6 
6.4 
5.9 
7.5 
8.0 

13.4 
17.6 
19.3 
19.8 

17.8 grns 
6.2% 
7.9 
7.9 
7.3 

15.7 
18.0 
20.8 
15.2 
18.0 
15.7 
18.0 
20.8 

17.4 gms 
6.3% 
6.3 

12.1 
20.1 
2 1.3 
29.9 
32.2 
27.6 
30.5 
28.2 
20.1 
24.7 

18.4 grns 
9.2% 

10.9 
14.1 
12.0 
13.6 
2 1.7 
18.5 
10.3 
6.5 
5.4 
7.6 
9.8 

1 Normal refers to the mean weight of each group at beginning of experiment period. 
2 There were 5 experimental birds in each feed group. 
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The amount of food consumed by each bird fed on the four feeds 
and the analysis of variance is presented in Table 3. The F test for Table 
3 shows a null hypothesis probability of more than 1%. Therefore, the 
null hypothesis cannot be rejected. This means that on the average the 
four feeds are equal in the amount consumed. 

The amount of feces voided by birds fed on the four feeds and the 
analysis of variance is presented in Table 4. The F test for Table 4 shows 
a null hypothesis probability of less than 1%. This means that the null 
hypothesis must be rejected and that the four feeds do not result in the 
same amount of feces voided. 

A summary of weight fluctuation of birds fed on the four feed types 
and the analysis of variance is presented in Table 5. The F test shows a 

TABLE 2 

Average Food and Water Consumption and Feces Excreted in 
Laboratory Maintained Tree Sparrows for 12 Weeks. 

Grams of Peed Millileters of Grams o f  Feces 
Bird # Consumed per W ~ e k  W a t e r  Conslumed per W e e k  Excreted per Week  



null hypothesis probability of less than 1%. Therefore, the null hypothesis 
must be rejected which means the four feeds do not produce the same 
gain in weight. Further support for this hypothesis can be seen in Figure 
1 where a decided difference can be noted in the curves of these graphs 
showing variations in bird weights in the four groups. 

DISCUSSION 
When wild birds are placed in captivity, there tends to follow a period 

of weight loss lasting from a few days to weeks. In his investigation with 
Slate-colored Juncos, Farrar ( 1960) reported an imlmediate decrease in 
weight, followed by an increase to some stabilized position below normal 
weight. He suggested that the rate of change, maximum loss, timing and 
final stabilization point may or may not be dependent upon environ- 
mental conditions and that the decreases may be a result of some psy- 
chological effect, a change in diet, or most probably inactivity resulting 
in muscle atrophy accompanied by a shift in water content to restore 
normal water balance. West (1960) also reported a decline in body 
weights after capture in his study with Tree Sparrows. West, however, 
maintained that the birds returned to their original levels of body weight 
after a few days of captivity. 

In this study none of the Tree Sparrows returned to their original 
weights. Weight losses were fairly continuous in all groups with the ex- 
ception of the sunflower seed fed group, which was able to nearly regain 
the weight initially lost and the mixed feed group which was able to 
maintain a fairly stable weight for seven weeks before it declined at the 
end of the experimental period. The birds maintained on sunflower 
seeds appeard to be healthier and were stronger when released. Loss 
of strength was partly due to the lack of exercise space due to the small 
size of the cage, although the feed probably was primarily responsible 
for the weakening of the birds. 

The fact that the birds survived best on the mixed grain and sun- 
flower seeds is indicated by the sample variances for these groups which 
were much lower than thmose for the millet and corn (Table 3 ) .  The birds 
on the more nutritional diet showed less individual variation of feed 
consumed and showed less weight fluctuation during the period than did 
those birds on the other feeds, which   rob ably indicated some stability 
in the better fed groups. 

The birds consumed, on the average, equal amounts of each of the four 
feed types in spite of the advantage to the bird oP two of the feeds. This 
phenomenon appears to be consistent with the <observation that many 
vertebrates will eat available food to fill their stomachs even if that food 
is of low nutritional value. The fact that each feed type did not produce 
equal amounts of feces probably indicates that some of the feeds are 
more readily digested than others and thus produce less fecal material. 
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TABLE 3 

Maximum-Minimum and Mean Amounts of Food Consumed per Week in Grams 
by Laboratory Maintained Tree Sparrows During 12 Weeks. 

Bird # Max-Min Sample Mean Sample Variance 95% Confidence Interual 

p mean 

Analysis of Variance of Table 3 

Degrees of Sum of Mean 
Source of Variation Freedom Squares Squar.es F 

Between Samples 3 97.19 32.39 4.87* 
Error 16 106.34 6.64 
Total 19 203.53 - 

* F.O1 = significant for F <5.29 



TABLE 4 

Maximum-Minimum and Mean Amounts of Feces Excreted per Week in Grams 
by Laboratory Maintained Tree Sparrows During 12 Weeks. 

Bird # M a x - M i n  Sample M e a n  Sample Variance 95% Confidence Interual 

p, = mean 

Analysis of Variance of Table 4 

Degrees of S u m  of M e a n  
Source of Variation Freedom Squares Squares F 

Between Samples 3 116.0 38.7 13.82* 
Error 16 44 2.80 
Total 19 160.0 - 

-- - 

* F.O1 = not significant for F > 5.29 



TABLE 5 

Maximum-Minimum and Mean Weight Fluctuations per Week in Grams 
by Laboratory Maintained Tree Sparrows During 12 Weeks. 

Bird # Max-Min  Sample Mean Sample Variance 95% Confidence Interval 

p, = mean 

Analysis of Variance of Table 5 

Degrees of S u m  of Mean 
Sou,rce of Variation Freedom Squares Squares F 

-- 

Between Samples 3 97.19 32.39 8.44" 
Error 16 106.34 6.64 
Total 19 203.53 - 

-- 

* F.O1 = not significant for F>5.29 



SUMMARY 

This study was conducted from December, 1967 to April, 1968 at the 
Rice Creek Biological Field Station, State University College, Oswego, 
New York for the purpose of obtaining information on the maintenance 
of a selmected fringillid in the laboratory. 

In the study, twenty Tree Sparrows were divided into four groups of 
five birds each. The groups were fed commercial mixed feed (Agway 
Feathered Friend), millet, corn, and sunflower seed respectively. Data 
concerning bird weights, food and water consumed and feces voided 
were collected once a week over a twelve week period. The findings are 
as follows : 

1. The Tree Sparrows were most successful in maintaining their body 
weight when fed the mixed grain or sunflower seed. Of the two 
feeds, the sunflower seed appeared $0 be slightly better. 

2. The Tree Sparrows could not maintain their weight on millet or 
corn. Of the two grains, however, corn was better than the millet. 

3. In this study Tree Sparrows consumed approximately the same 
amounts of food per day irrespective of the type of grain. 

4. The amount of feces voided by the birds was dependent upon the 
type of feed. 

5. If fed a mixed grain, the birds were selective in their consumption 
of the various components of that mix. 

Rice Creek Biological Field Station, State University College, Oswego, 
New York 13126 and 13 Newman Street, Glouersvlille, New York 12078. 
25 August, 1971. 
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