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Introduction

Rufous Hummingbirds (Selasphorus rufus), like other

Trochilidae, will feed actively at artificial feeders with

sugar water. But estimating the number of hummingbirds

that are present at a feeder is difficult as the birds arrive

and leave frequently. In addition, male Rufous Humming-

birds are very territorial (Healy and Calder 2006) and

chase other hummingbirds, creating more activity that

further complicates counting efforts. Feeders are easy

sources of energy for hummingbirds, and are especially

important in spring when cold temperatures reduce insect

activity and flowers are limited. Our objectives were to

estimate the number of birds present at a feeder and to

determine the amount of syrup consumed per humming-

bird per day using a mark-recapture analysis. The quant-

ity of syrup used per day could be useful to monitor

estimates of hummingbird numbers in an efficient, cost

effective manner.

Mark-recapture analysis of banding data has been

used to estimate the number of birds in other popula-

tions (e. g. Sidhu et al. 2007). If hummingbirds can be

caught in adequate numbers over a short period of time,

then the capture-recapture data can be used to estimate

the local population.

We assume that the quantity of sugar syrup used will

be proportional to the number of hummingbirds using the

feeders and hence the average quantity consumed per bird.

We used mark-recapture techniques to obtain an estimate

of the number of hummingbirds at a feeding station near

Victoria, B.C., and compared that number to the quantity

of syrup consumed by the hummingbirds on the previous

day to calculate an average daily rate of syrup consump-

tion per hummingbird.

Methods

Three hummingbird feeders were filled with sugar wa-

ter from 1997 March 22 to 1997 July 1 . The syrup concen-

tration was three parts water to one part sugar by volume.

The feeders were located adjacent to a house in a wooded

site on the northwest border ofVictoria, B.C. (48°29.36' N,

-1 23°26.068' W). Rufous Hummingbirds were trapped

with a home-made Portable Drop-door Trap (Russell and

Russell 2001 ) around one of the feeders, with the other two

feeders removed. The trap was a 35×35×45cm cube of 1

cm wire mesh with a drop door on one side. The hum-

mingbird feeder was placed in the trap and the lid dropped

when a hummingbird was inside. Birds were trapped from

14:06–15:25 PDT on April 4, and from 06:55–11 :55 on

April 5 with dawn occurring at 06:43. The weather was

seasonally cool with temperatures 0–13oC, light winds and

sunny both days.
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We used a simple Lincoln-Peterson mark-recapture

formula (Otis et al. 1 978) to estimate the population

N = (B1× n)/B2

where B1 is the number of hummingbirds banded before

the recapture sample, B2 is the number previously banded

in the recapture sample, and n is the number trapped in the

recapture sample. The precise quantity of syrup used on

the previous day, April 3, had been recorded by CF. We

then divided this amount by the population estimate to de-

rive the quantity used per hummingbird. With cool temper-

atures and no wind, there was minimal syrup loss through

evaporation or spillage.

Results

We trapped and banded 56 hummingbirds during the

6.5 hours on April 4–5. By 10:00 am on the 5th we had

banded 49 hummingbirds, which we used as the marked

population, B1 . In the next two hours we caught 22 hum-

mingbirds (n) of which 15 were already banded (B2, recap-

ture sample). Thus the estimated population, N, was 71 .9

hummingbirds. This procedure was repeated using captures

before 9:00 am as the marked population, and after 9:00

am as the recapture sample with similar results.

We made the assumption that the number of humming-

birds was constant over the 22 hour period, i. e. the popula-

tion was closed for that time period. While some

hummingbirds were still migrating at this time of year, the

time frame of our sample was brief, some male humming-

birds exhibited territorial behaviour and 26% of the fe-

males were gravid, local breeders. If we had waited longer

between mark and recapture sessions we would have in-

creased the risk that some hummingbirds would leave and

others would arrive at this local site. Thus the risk of viol-

ating this assumption of the mark-recapture technique was

minimal. Due to logistical considerations we were not able

to repeat this procedure.

The sex ratio of all birds captured was 43 females to 1 3

males or 3.3 :1 . Mark-recapture estimates for the two sexes

showed females outnumbered males 2:1 . This difference is

due to the low recapture rate of males (3 of 13 or 23%)

compared to females (30 of 43 or 70%). The females may

have been more in need of energy since they were laying

eggs potentially leading to a higher recapture rate. Al-

though samples were small, the females with eggs in the

abdomen were more likely to be re-trapped than those

without (58% [7/12] versus 48% [15/31 ]). Additionally,

males may have been less likely to be re-trapped because

they spent considerable time in territorial defense. Altern-

ately females may have been more abundant than males.

All factors likely contributed to the skewed sex ratio.

On April 3, hummingbirds at this location consumed

345 ml of syrup. If the estimated 71 .9 hummingbirds were

present, each hummingbird consumed an average of 4.8 ml

per day. However, female Rufous Hummingbirds weighed

more than males ( =3.5 g. versus 3.2 g., n=43:1 3, respect-

ively) and presumably consume proportionately more syr-

up. Thus the male hummingbirds could have consumed 4.5

ml per male per day, and the females 4.9 per day. We es-

timated that each hummingbird drinks about 1 .4 times its

own weight of syrup each day.

Discussion

Van Riper (1959) first proposed using the daily con-

sumption of syrup per bird to estimate the total number. He

estimated the rate of syrup consumption by one wild fe-

male and two captive young Broad-tailed Hummingbirds

(Selasphorus platycercus) at 0.1 28 oz. and 0.11 5 oz., re-

spectively. The sugar:water ratio in his feeders was 1 :1 . In

order to compare our estimate to his, we converted his fig-

ure to metric (assuming his volume estimate was in U.S.

liquid measure, i. e. 1 fluid oz. = 29.57 ml). Thus he estim-

ated that each hummingbird used 3.5 ml per day compared

to 4.8 ml in our estimate. Broad-tailed Hummingbirds

weigh 3.6 g compared to 3.4 g for Rufous Hummingbirds

(Sibley 2000; Rufous 3.5, 3 .2 g. for males and females in

our sample), which would be expected to result in slightly

greater consumption of syrup by Broad-tailed. However,

Van Riper’s Broad-tailed Hummingbirds may have con-

sumed less than our Rufous Hummingbirds, because syr-

up that the Broad-tailed Hummingbirds were drinking

was more concentrated, or because 2 of 3 Broad-tailed

Hummingbirds were captive and the Rufous Humming-

birds were in the wild, or because of inaccuracies in our

population estimate. Regardless, the two estimates

provide a rough figure that can be used to estimate the

number of hummingbirds at a backyard feeder. To our

knowledge this is the first time that the rate of syrup con-

sumption has been used to estimate the number of hum-

mingbirds in the wild. We recommend that others

replicate the technique described here to determine the

variability in the rate of syrup use.

A conservation benefit of this technique could be to in-

directly monitor hummingbird populations. If our conclu-

sion is correct, then the amount of syrup used per day

could be used to monitor hummingbird populations at a

site over time and between sites. While the technique will

never be precise since the quantity of syrup used will be

subject to many variables in space and time such as weath-

er, time of year, breeding condition, other local sources of

food (Inouye et al. 1991 ), territoriality at feeders, etc. , it

could provide a general index similar to the way capture

rate in mist nets is used to monitor songbird populations at
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migration monitoring stations (Ralph and Dunn 2004,

Saracco et al. 2010).

In conclusion, our results indicate that Rufous Humming-

birds in spring in Victoria consume 25% concentrated syrup at

a rate of 4.8 ml per hummingbird per day. At this rate of con-

sumption, it would take 52 hummingbirds to consume 250 ml

(approximately one cup) of syrup per day. In addition, band-

ing and re-trapping data can be used to provide an estimate of

the number of hummingbirds at feeders if sufficient numbers

are trapped in a short period oftime.

Acknowledgements

This study was supported by the James L. Baillie Me-

morial Fund of Bird Studies Canada with funds raised

through the annual Baillie Birdathon. We thank Gayle

Brown for introducing us to hummingbird banding and

William Calder for many discussions. We appreciate com-

ments by Sarah Trefry, Helen Trefry, Mary Taitt and an an-

onymous referee on earlier drafts of this article.

Literature Cited

Healy, S. and W.A. Calder. 2006. Rufous Hummingbird

(Selasphorus rufus). The Birds of North America On-

line (A. Poole, ed.). Cornell Lab of Ornithology,

Ithaca, N.Y. <http://bna.birds.cornell.edu/bna/spe-

cies/053 doi:1 0.2173/bna.53>.

Inouye, D.W., W.A. Calder, and N.M. Waser. 1 991 . The

effect of floral abundance on feeder censuses of hum-

mingbird populations. Condor 93:279–285.

Otis, D.L., K.P. Burnham, G.C. White, and D.R. Anderson.

1 978. Statistical inference from capture data on

closed animal populations. Wildlife Monographs

62:3–135.

Ralph, C.J. and E.H. Dunn, eds. 2004. Monitoring bird

populations using mist nets. Studies in Avian Bio-

logy No. 29. Cooper Ornithological Society, Ca-

marillo, Calif.

Russell, S.M. and R.O. Russell. 2001 . The North Americ-

an banders’ manual for banding hummingbirds.

North American Banding Council, Point Reyes Sta-

tion, Calif. 45 p.

Saracco, J.F., D.F. DeSante, and D.R. Kaschube. 2010. As-

sessing landbird monitoring programs and demo-

graphic causes of population trends. Journal of

Wildlife Management 72:1 665–1673.

Sibley, D.A. 2000. The Sibley guide to birds. A.A. Knopf

Inc, New York.

Sidhu, L.A., E.A. Catchpole, and P. Dann. 2007. Mark-

recapture-recovery modeling and age-related surviv-

al in Little Penguins (Eudyptula minor). Auk

1 24:81 5–827.

Van Riper, W. 1959. Estimating a hummingbird popula-

tion. Auk 76:100–101 .

Nectar consumption by Rufous Hummingbirds - Holroyd and Finlay


