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RUFOUS HUMMINGBIRDS AT CCRS: 
A SUMMARY OF FOUR YEARS OF BANDING DATA 

by Rita Colwell north to southeastern to be hatching year 
(HY) birds Alaska, east to south-

western Alberta and
western Montana, and 
south to Oregon and 
northern California. It 

Life History Elements The Tree 
Tobaccop

Connection
winters from northern Breeding hree species of Selasphorus

hummingbirds breed in North 

America. Two of these spe- 
cies are routinely banded at 

Coyote Creek Riparian Station-- the 
Rufous Hummingbird (Selasphorus
rufus) and the Allen's Hummingbird
(Selasphorus sasin). The following ar- 

ticle comprises a summary of four 

years of banding data (1989-1992) for 
the Rufous hummingbird. 

to central Mexico 

(Johnsgaard, 1983).
Rufous hurnmingbirds 
breed the farthest 
north of any hum- 
mingbird species and 

migrates in the spring 
chiefly through low- 
lands and foothills 

The primary

nectar-producing 
plant utilized by 
hummingbirds at 
CCRS is tree tobacco

Migratory 

(Nicotiana glauca). In 
general, individual 
tree tobacco plants
are random scatter- 

Winter (Grinnell && Miller,
1944). 

Rufous Hummingbirds 
breed the farthest north 

ing throughout our 
300-acre study site. 

CCRS bands the 
greatest number mostgure . kange of the Rufous Hummingbird, 

A unusually large 

years during March, 
April and May. During the fall migra- 
tion, (June through September) fewer
are banded. The migration route for 

the Rufous hummingbird during these 
months is primarily inland along the 
foothills of the Siera Nevada moun-

greatest number most From Johnsgard. 1983 of any hummingbird
specles and migrate in 
the spring chiefly through 
lowlands and foothills. 

stand was located 
about 9700 meters 

from the Bay and 100 meters west of 
Coyote Creek. In 1989 four supple- 
mental 12meter mist nets (30mm 
mesh), were placed amid these year-
round flowering plants. In mid- 
September of that year these nets were 
removed for overflow channel con- 

The Rufous hummingbird (RUHU)
is a migrant through the San Francisco 

Bay Area in spring and fall. It breeds
tains. An overwhelming percentage of 
the fall birds captured at CCRS prove struction. They were not replaced in 
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1989 is open to speculation. Was the 
breeding season of 1988 an incredibly 
productive year? Was the food supply
in our area that spring so abundant 
that it attracted more birds? 

Table 1. Spring Banding Effort1990 or 1991 because of the lack of 
vegetation in the area. During these

years, hummingbirds were captured 
using only our established nets. In 
1992 four supplemental 12m nets and 

one 6m net were again set up among 
reestablished tree tobacco plants in 

approximately the same area as in 

1989 

Total Net Hours RUHU 
Capture

Year 

1989 10,8 95 

1990 10,8 38 

1991 5,872 18 
Spring arrival dates for the earli- 

est Rufous hummingbird at CCRS var 
ied slightly during the four years: in 
1989 a male and a female were cap- 

tured on March 22; in 1990 a male was 
caught on March 16; in 1991 a male 
was captured on March 13; and in 
1992 a male was caught on March 31 
Figure 3 shows the timing of spring 
migration in five day increments for the 
four years. It is interesting to note that 
though 1991 had the earliest capture 
date, the peak of migration was the 
latest of the four years. Also, the 1989 
migration, with a fairly late first arrival,
peaked at an earlier time. 

1992 10,095 38 

greater than twice the number of any 

other year, which probably represent 
"'normal" numbers. The reason for the Ageing Citeria 

high number of RUHU captured in 

All of the spring Rufous Humming-
birds we have captured have been as 

classified adults or after-hatching year 
(AHY) birds. In the fall, adult females 
and immatures of both sexes can be 

difficult to distinguish. At CCRS, band- 
ers use the method outlined by Ortiz-
Crespo (1972), which describes the ab- 
sence or presence of fine bill comuga-
tions as a useful method to distinguish 
between AHY and HY birds. Also use- 

0.8
************** ** 

0.6 
******************* ****- *-**-.

0.4 

0.2 

The males tend to move through 
our area slightly earlier and more rap- 

idly in the spring than females (Figure 
4). The span of days that males are 

captured is condensed compared to the
overall number of days that females
are netted. The last captures of the

spring season 

(the end of 
May) have al- 
ways been fe- 

male birds. 

198 1990 1991 1992
ful are the plumage descriptions and
measurements described by Stiles 

(1972), particularly the color patterns 
of the rectrices and throat.

Year 

Figure 2. Capture rate of Rufous Hummingblrds 

during spring migrationMeasurements that are helpful in 
determining age and sex are wing 
length, widths of the first and fifth rec- 
trices, and shape of the tip of the se 
cond rectrix. Unflattened wing chords 
are measured witha ruler scaled in 

millimeters with a perpendicular stop at 
zero. We also routinely weigh all 
banded birds with an electronic bal- 
ance calibrated to 0.lg. 

25 

20 
This abbre 
viated passage 

D 15 of the male Ru- * ******** **** **************** *"]******** 

fous is probably 
related to the 

********** ****** 

Banding Results establishment

of optimal feed- 

ing and breed- 

ing territories 

see Johnsgard. 
1983). 

***** ******************TL* ******* 

Total capture rates for spring 
migration (March through June) for 
each of the four years are illustrated in 
Figure 2 and expressed as Rufous 
hummingbirds per 100 net hours. 
Banding effort for these years is 
suumarized in Table 1. 

3/2-6 4/21-25 3/12-16
3/17-21 3/27-31 

3/22-26 4/1-5 4/11-15
3/7-11 4/6-10 4/16-20 4/26-30 

Capture Date in Five Day Increments 
Analyzing 

sex ratios in the -19921991 1990-a-1989
spring and fall 
seasons for all 

Figure 3. Timing of Rufous Hummingbid spring migratlon In five day Increments. four years Note that the number of Rufous
Hummingbirds recorded in 1989 was shows some 
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Figure 5. Seasonal capture ratios of males and females for all years. 
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4/1-53/12-16 4/21-25 5/11-15

Date 
banding data from 
Powdermill Nature Re 
serve in Pennsylvania, 
found a similar sex bias 

less of a size dimorphism between the 
immatures: males (n=51) have an av- 
erage wing length of 43mm and weigh
3.46g and females (n=46) have an 
average of 44.8mm and weigh 3.43g. 
It appears that though the male Ru- 
fous has a shorter wing length than the 
females, the mean weight for both 
adult and immature males on migrga- 
tion is more than or very dose to the 
mean weight of the females. Since an 
immature male typicaly is a larger bird 
both in wing length and mass than the 
adult male, and the capture ratio is still 
female dominated in the young birds, 
size difference does not appear to be a 
significant factor in our capture rate 

Males Females 

in Ruby-throated Hum- 

mingbirds (Archilochus 
colubris) (Mulvihill, 
Leberman, and 

Figure 4. Capture rates of male and female Rufous Hummingblrds 

during four spring migrations. 

interesting trends. Figure 5 repre 
sents a breakdown of the number of 
males to females and illustrate a defi 
nite female-biased sex ratio for seven 

Wood.1992), 

Mulvihill et al. (1992) proposed 
several hypotheses to explain a 
female-biased sex ration. One hypoth-
esis relates to capture bias due to size 
differences between the sexes. CCRS 

of the eight seasons. Every season 
with the exception of fall 1992 CCRS 

banded more female than male 
RUHU's. Table 2 illustrates the total
numbers and percentages of each sex 
for each season. In addition, the ratio 
of females to males shows a constis-

data for spring birds shows adut males
(n=68) have an average wing length 
of 42.1mm and weigh 3.30g. Adult 
females (n=111) have an average 
wing length of 44.7mm and weigh

3.29g. Our fall data show that there is(1942) and Armitage (1955) discuss

tency from fall to the next spring. A 

summary of 28 years of hummingbird 

Another factor to consider in cap- 
ture bias is male territoriality. Pitelka 
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several species maintain and defend
nesting territories. On migration, 
therefore, both sexes actively defend 
feeding areas. In addition, Johnsgard 
(1983) states that hummingbirds that 
are territorial often have greater flight
acceleration and manuerability than 
hummingbirds that are not territorial.
Both sexes of the Rufous hummingbird 
therefore should be able to avoid mist 
nets equally well.

Table 2. Male-Females Capture Percentage And Ratios For All Years. 

Tot al Sprino Fall 
**** 

46% Males 
Females 2S 1989 141 14 Males 

Females 51(54%
95 46 (94% HY) 

Males
Females

46 Males
Females 4(37 1990 

24 (63%) (75%)

38 8 (89% HY) 
422%) 14 (78% Males 

Females 
25 Males

Females 
1991 13 

18 7 (86% HY)

82 Males 
Females

Males
Females 

1992 Are there different migration paths 
of the sexes? With the lack of banding 
data from other sites along the spring 
migration route, it would be difficult to 

state that the sexes do, or do not, use
different routes in spring. CCRS, how- 
ever, at its strategic location along the 
Pacific flyway at the base of San 
Francisco Bay, is probably sampling a 
random aross-section of that migratory 

169 
44 (91% H 18 

(-1 Unknown Sex) 
RATIO OF FEMALES TO MALEs 

Spring Fall 
1989 1. 15:1 1989 1.30:1 

1990 .50:1 1990 3.50:1 

1991 .70:1 1991 2.50:1 

1992 2.50:1 1992 0.60:1
population. Since our site is not along
the usual route for southbound 

RUHU's, the young birdsthat are 
netted in the fall should be random as 
to their sex. It is well-known that some 
first-time fall passerine migrants travel 
closer to the coast than adults (Ralph
1973). The inexperienced humming- 
birds must be, like the passerines, 
moving southward closer to the coast 
line and ina random manner with re- 

Table 3. Weighrts Of Male And Female Rufous Hummingbirds. 

Year 
wwwwwwwww.ww.wwVVTS ET5ASTA355R7 

Males 1989 Spring 44 3.26 0.25 2.8-4.0 

Fall 20 3.37 0.29 2.7-3.9 

1990 Spring 14 3.26 0.21 3.0-3.7

Fall 2 3.8 0.6 3.2-4.4 spect to their sex. 

1991 Spring 48 0.18 3.3-3.7 Mulvihill et al. (1992), in fact, sup- 
port the idea that male Ruby-throated 
hummingbirds have a significantly 
higher mortality rate than the females 
due to their smaller size. Breeding 
season stresses, a higher metabolic re- 

quirement, more rapid heat loss, and 

lower fasting endurance than females, 

they state, all seem to effect the male 

hummingbird survivorship. Perhaps 
with continued monitoring the same 

correlation will prove to be true for the 

Rufous hummingbird. 

Fall 2 3.4 0.1 3.3-3.5 

1992 Spring 11 3.37 0.22 3.0-3.8 
Fall 28 3.66 0.46 3.0-4.8 

emalesemales
1989 Spring 51 3.24 0.25 2.9-3.9 

Fall 26 3.35 0.4 2.7-4.3 

1990 Spring 23 3.3 0.22 3.0-3.9 
Fall 6 3.39 0.59 2.9-4.5 

1991 Spring 14 3.28 0.25 2.9-3.7 
Fall 4 3.34 0.22 3.0-3.7 

1992 Spring 27 3.31 0.27 2.9-4.4 
Fall 16 3.64 0.55 3.0-5.0 

observations made during migration of 
various species of hummingbirds 
(including Rufous) where both sexes 

were seen defending small feeding ter- 
ritories against other hummingbirds.
Pitelka also states that females of 

Birds utilize fat as the major fuel 

during migration (Odum and Perkin- 

son 1951), and as it is depleted, the 

birds must stop to replenish their 
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stores. Ruby-throated hummingbirds 
are known to store approximately 2 
grams of fat prior to flying the 800 km 
across the Gulf of Mexico (Lasiewski 

1962). Rufous hummingbirds do not 
have a geographical barrier like the 

Gulf to cope with, but they do have an 
extremely long migration route and 
must stop several times en route to re-
fuel. At one fall stopover site in the 
California Sierra Nevada Mountains, 
Carpenter, Paton, and Hixon (1983) 
showed that Rufous hummingbirds not 
only established feeding teritories, but 
adjusted the teritory size daily to sus- 
tain optimal weight gain. They re- 
corded weight gains of 1.5 - 2.0g over 

a period of one to two weeks before 
the hummingbirds resumed their
southward migration. At our site, the 
primary weight information taken is on 
original capture of the hummingbirds. 
The range of weights recorded has 
been 2.7g- 5.0g (spring and fall 
combined). Weight change of indi-
vidual RUHU's at CCRS has not been 
well documented due to a general lack 

that both sexes weigh on the average 
more in the fall than in the spring. 

tionship between reversed sexual 
size dimorphism and reduced male 
survivorship in the Ruby-throated 
hummingbird. Condor
94:480-4889. 
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D.S. Wood. 1992. A possible rela 
of recaptures -- in four years of band- 

ing there have been only eight recap- 
tures. Table 3 shows 1989 1992 

weight information for each sex (HY 

and AHY combined) for each season. 

The tables show that mean weights of 

males are usually greater than of fe- 

males (except for spring 1990). Fall 

weights for each sex are greater than 

spring weights, except for 1991 when 

the sample was small. 

Three CCRS Net Lanes Go Hi-Tech 

by Kristin Shields

The next time you take a walk along one of the CCRS net trails you might see 

three unusual looking two-tiered nets. The old poles at net locations 8735, 9280 

and 9590 have been replaced with 20 foot high square steel tubing. These are 

very strong and won't bend over time as the old thin-walled conduit poles did. 

These new poles have a track system which is similar to sail tracking. Made of alu- 

minum, it consists ofa track that runs the length of the pole with small alum inum 

slides that hold the loops of the nets. Two nets are stacked on top of each other in 

such a way as to capture birds which mainly fly through the canopy, well above 

our current net system. At the top of the pole is a marine pulley which will not 

rust and should provide excellent service for many years.

In summary, four years of banding 

Rufous hummingbirds has shown that 

males migrates through our site slightly 

earlier and over a more abbreviated 

time period than females. The data 

have shown that there is a definite

female-biased sex ratio seven of eight

seasons suggesting the possibility of 

diminished male surviorship. We can- 

not, however, rule out the possibility of 

male-female differential migratory 
routes. Males tend to weigh more than 

females on migration, even though 

they have a shorter wing length, and 

The first net to be completed, 9590, was finished in April. This net served as 

a prototype for the rest of our two-tier net arays. The system was found to be 

very easy to raise and lower (necessary in order to extract birds caught in the up- 

per tiers). In October, the poles were completed for nets 8735 and 9280. These

new poles allow the capture, processing and release of birds to be accomplished 

more quickly and efficiently which makes the volunteer banders (and the birds) 

happier. Special thanks are due to several people who helped put the poles to- 

gether and erect them: Mark Shields, Chris Otahal, Bruce Katano and Rita 

Colwell 
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Adventures in Bird Atlassing 1992 

managed to recruit a zealot by the 
name of Mike Rogers, who single- 
handedly turned Region 6 from "sha-
ky" to "stellar" status with his relentless 
access campaign; we blazed forward

on a blitzkrieg birding assault through- 
out the region from May through July, 
living to tell about it and with our re- 
spective marriages somehow intact. 

Not only did we cajole 

our way into most of the 

remote nooks and 

by Grant Hoyt 

ust east of San Jose, towering 
impressively over the teeming

Silicon Valley megalopolis, 
stands Mt. Hamilton, kingpin 
of the rugged range of moun- 

tains known as the Diablos. An ob- 

crannies of the county,
but our intrepid cadre of 
hard-core atlassers 

server standing atop this lofty peak of 
4,213 feet might look in all directions 
and marvel at the vast expanses of un- 

developed, sparsely populated terain,
and wonder who or what inhabited this 

enjoyed a highly

successful season, making
significant discoveries 
about the breeding 
behavior of numerous
bird species in the Diablochan When I read Mike's 15-page, 
Range. 

Little did I realize in 1990, when I 

recruited Mike to cover a single block 
for the Atlas, how dramatically my ap- 
proach to the whole project would

virtual wilderness situated so tantaliz- 
ingly close to a giant metropolis but so 
seemingly inaccessible.

The knowledgeable, grizzled, Santa 
Clara County birder standing next to 
this hypothetical observer would, of 
course, chuckle, and perhaps respond, 
"Well, stranger, this road goes right
down the other side of the mountain, 
through the San Antone Valley, and 
then on out Del Puerto Canyon to the 
Interstate. Or, you an come up 
through Livermore on Mines Road--- 
thaell meet up with this same road at 
the Junction. South o' here is Henry
Coe Park--lots of open land, but only 
one road in--the rest is hiking trails. 
Yep, this land belongs to cattle ranch- 
ers and local folk, and they don't cot 
ton to trespassers."

cross-referenced, species-by-species 
account of his 1990 coverage in block 
0540, I knew we had an academically
inspired, field-ready birding dynamo 
on our hands. In 1991 he stepped up 
the pace and atlassed in several blocks, 
again spending hours both in the field 

and at home on the computer, and 
again writing up thorough, insightful, 
well-documented reports on his work.
This year we decided to atlas together 
and try for complete Region 6 cover-
age, and Mike, by now the de facto re 
gion coordinator, achieved remarkable 
success in gaining access to the fabled 
outback areas of the northern Diablo

With great resource, steadfast per- 
severance, and a compelling sense of 
urgency (some say desperation), the
Santa Clara County Breeding Bird At- 
las Committee tackled this dilemma
head on, and the results have proved
remarkable. Not only did we cajole 
our way into most of the remote nooks
and crannies of the county, but our 
intrepid cadre of hard-core atlassers 
enjoyed a highly sucessful season, 
making significant discoveries about
the breeding behavior of numerous
bird species in the Diablo Range.
myself had some of the most exhilarat- 
ing, and exhausting, birding experi- 
ences of my life last spring, some of 

which are reported here. 

Range. With permission letters in hand 
and visions of poorwills, roadrunners, 
and chats in our heads, we began our 
blockbusting in earnest during early
May.

The old coot would be right, too; 
except for some Christmas Bird Count-
ers permitted by a few sympathetic 
landowners, most citizens seldom travel 
or hike, much less bird, the nether re- 
gions of the Diablo Range. And since
much of this off-limits acreage falls 
within the Santa Clara County bound- 

aries, anyone wishing to do a compre 
hensive study of bird activity in the 
county would encounter the trouble-
some problem of how to gain access to 
these large, and heretofore inaccessi- 
ble, land tracts.

As Coordinator of Region 6, the 
northern part of the Diablo Range, I 
had accepted responsibility for assign- 
ing coverage for the 31 five-kilometer 
square blocks in the region, which
naturally meant getting landowner ac- 
cess permission to the privately- 
controlled areas. As 1992, the fifth 
(and presumably final) year of the At 
las project approached, it became clear
that I was not having much luck with 
the aces problem. Fortunately l'd 

That first trip to Blocks 2535 and 
2540 on May 9 set the tone for our 
atlassing season. Leaving at 4:30 AM 
(l would come to view this as a "late"
start as the weeks progressed) we ar 
rived at the private McGeehon Ranch 
around daybreak and made a few 
quick confirmations of breeding activity

along the road. After checking in with 

the property owners, we headed north 

along the Arroyo Valle, a scenic, year-
round running stream that flows to- 

wards Del Valle Reservoir near Liver- 

more. It arossed our minds that 
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perhaps no birdwatchers had ever can- 

vassed this beautiful, semi-open ripari- 
an habitat sumounded by oak and 

digger pine woods and rocky peaks; 
aside from a few cattle feeding bins 
and an old shack or two, there were 
few signs of humanity. We also noted, 
as we parked Mike's 4-wheel drive 
Ford and set off on foot, that the wind 
was starting to blow and bird activity 

was subdued--was our first big expedi- 
tion destined to be a bust? Not! 

penchant for seaecy,
we became intrigued 
by a Golden Eagle cir 
cling a rocky cag ups- 

lope. At this point, 
Mike offered what 
sounded like an inno 
cent challenge: "Tll bet 
we can climb up there 
in fifteen minutes," and 
I foolishly took the bait. 
Forty-five grueling min- 
utes later I was 

perched, covered in 
sweat, dust, and poison 
oak, on a slippery rock 
Outcrop, unsure of 
which way to proceed 
and contemplating 
what it would be like to 
tumble 1000 feet down 
into Aroyo Valle. For- 
tunately, Mike was 
there to talk me up to 

the top (''t's easy--just 
put one hand in front 
of the other!") and I 

joined him atop the 

Approaching a magnificent, steep-
walled, solid rock portion of the stream 

known as The Narows (Figure 1), we 
were startled by a sudden commotion 
in the water---a female Common Mer- 
ganser and eleven ducklings scuttling 
frantically upstream! This elusive spe- 
cies, known to breed in the remote,
secluded waterways of the Diablos, is 
nevertheless a tough one to confirm
and we congratulated ourselves on this 
bit of good fortune. I was brought 
back to reality a few moments later 
when a wind-carried stick smacked me 

in the face as I clambered precariously 
over The Narows' west precipice; I re- 
minded myself to heed the wind 
(strong), the footing (loose), and the 
rattlesnakes (lurking) as I plowed down 
the rocky slope, wondering if I might 
Scare up a Rufous-Crowned Sparow or 

Rock Wren.

rock that had no Gold- 

en Eagle nest.

Figure 1. View of Amoyo Valle looking north through "The Narrows". Pho- 
to by Mike Rogers 

On later tripsI 
would learn that Mike's ability to cor- 
rectly predict and locate breeding bird 
activity based on topography was un- 
canny; we were to find not only Gold-

en Eagle aeries but Prairie Falcon, 
White-throated Swift, Cliff Swallow, 
Canyon Wren, and Rock Wren nests
whenever we took the time to thor- 
oughly inspect rocky habitat. So this 
first try for the eagle proved fruitless--
hey, I was hot, dirty, exhausted, and it 
was getting late--we were having Big 
Fun now. We bareled down the hil- 

deftly managed to keep camera and 
binoculars aloft. As I scrambled over 
to give assistance, I caught a glimpse
of a muddy cup under a ledge by the 

pool, and cheerfully pointed out to my 
wet, fallen companion that his misfor-
tune had a silver lining--the discovery 
of a used black phoebe nest, another 
data point! 

A couple of uneventful hours 

passed before I heard a quirky, inquisi 
tive note that I didn't immediately rec 
ognize. I knew that migrants were 

about, as we'd already encountered 
Hammond's Flycatcher and Yellow
Warbler, but I was pretty sure I had 
another uncommon county breeder,
that behemoth of warblers, the Yellow 
breasted Chat. Hearing fitful bits of 
the bubbly song from willow thickets 
but unable to actually see the bird, I 

hollered for Mike to give me a hand, 
but we never found the skulker. Was 
this a breeder or a migrant? Only a 

follow-up trip would give us the an-
Swer. While cursing the chae's 

Driving back home that evening I 
came right out and told Mike that he 

was a crazy man, but I knew I was get- 
ting hooked on this maniacal mode of 
birding. So a few weeks later I could
hardly be surprised at myself for leav-
ing the house at 12:45 AM, after a 
hearty 45 minutes of sleep, to join 
Mike again for an owling expedition to 
be followed, naturally, by twelve hours 
of diurnal atlassing. The access to this 

Iside through prime ankle-spraining 
loose rock and found ourselves follow- 
ing a little creek back towards Aroyo 
Valle. While stepping around a fairly
decent-sized pool, Mike's tennis shoes 
failed to grab rock and he took a back-
wards plunge up to his shoulders, but 
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