


generation schedule. Daily maximum discharges of a
nomna! year (1882) are prasented in Figure 4.

The flood in the spring of 1983 (as with the spring
flood of 1980} occurred because there was no extra
storage capacity behind the dam and uncontroiled
amounts of water had to be released through the
spillways. The river was running above normal during
April and May of 1983, but the big rise in water levels
above May's base flow of 28,000 cfs did not begin
until June 2 (Fig. 4). By June 7 the river was flowing
at 52,000 cfs and had reached 62,000 cfs by June 20.
The maximum release of 93,200 cfs occumred on
June 28, after which the river began to fall stowly
back o normal levets.

The next inundation rates of three riparian birds,
Ball's Vireo, Yellowbreasted Chat, and Common Yel-
lowthroat, were particularly high and are used to illus-
trate the effect of fiooding on nesting birds. Nests of
these three species, which had been located and
marked during April and May of 1983 or during the
spring of 1982, were revisited during the flood to de-
termine the effects of high water. Bell's Vireo nests
are located an average of three feet above the river-
banks in low rparian vegetation, making them more
susceptible to inundation. Of a statistically represent-
ative sample of 75 vireo nests visited, 45 nests (60%)
were inundated by intermediate flows of 62,000 cfs
and an estimated 75% were inundated by the peak
flow of 93,200 cfs. Using nest heights above ground,
river gage height readings, and measured water level
readings at nest sites, it was eslimated that vireo nest
inundation first began to occur at approximately
41,000 cfs. Figure 5 illustrates the resulting curve of
nest inundation correlated with river flow along the
Colorado River corridor.

Yellow-breasted Chat nests are located an average
of 5 feet high in the riverside vegetation and so were
spared the extent of nest inundation experienced by
other, lower-nesting birds. Nevertheless, 2 (11%) of
the 17 chat nests visited were inundated by flows of
62,000 cfs, and it is estimated that the peak fiows of
late June flooded 9 (47%) chat nests.

Common Yellowthroats experienced the highest
rate of nest loss from floodwaters for riparian breed-
ing birds. The small sample size of only one active
nest was inundated beneath 6 feet of water at the in-
termediate flows of 62,000 cfs. Since Yellowthroats
nest within 3 feet of the ground in the lowest-lying
marshes along the river, it is estimated that 100% of
their nests were destroyed. Calculations show that
Yellowthroat nests apparentiy are inundated by flows
of as low as 35,000 to 40,000 cfs.

The overall impact of nest inundation would have
been much greater if the peak flow had arrived two fo
four weeks eariier. Bell's Vireo nomally produces two
separate clutches in the Grand Canyon, with the
nesting peak occurring in late May. At the time of the
initial high fiows, the majority of young vireos already
had fledged. However, 46% of vireo nests were still
active when the first high water amived. By multiplying
this 46% by the 60% of active and inactive nests inun-
dated by 62,000 cfs, it can be calculated that only
2B% of all active nests were inundated by that water
level, -

Yellow-breasted Chal breeding, however, was at its
peak in early June when floodwaters in excess of
50,000 cfs arrived. Onty 11% of the chat nests were
inundated by intermediate flows of 62,000 cfs, but
100% of these nests were active at the time. When
the peak flow arrived on 28 June, only 75% of the

chat nests were active. As a resutt, only 35% of these
late active nests were inundated.

The nesting chronology of each species varies, but
nesting for each peaks in the bell-shaped curve of oc-
currence. Thus, fiooding late or early in the curve
does not inundate as many active nests as a flood
during the peak of nesting activity.

In addition o the direct, measurable impact of nest
inundation by flooding, there are other, more subtle
effects on breeding birds. The flooding of riparian
vegetation eliminates the lower foraging zones

needed by some species. Bell's Vireo, for example,
largely forages for insects in the first nine feet above
ground; the majority of this foraging zone along the
Colorado River was inundated in late June 1383.
Floodwaters remove ground cover and strip small
dead twigs and branches from live vegetation, leav-
ing a less dense habitat.

As vireos nest only on tiny twigs otcurring primarily
in the first 3 feet above ground, the number of poten-
tial vireo nest sites may have been reduced. Other
species requiring habitats with a higher foliate volume
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Figure 3 — Annual maximum discharge of the Colorado River near Grand Canyon (Phan-
tom Ranch gage} for water years 1963 and 1983. Water year 1965 had an anomalous high
flow, whereas the high discharges of 1980 and 1983 are the result of emergency dis-
charges through the spillways of Glen Canyon Dam.
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Figure 4 — Companson of daily maximum discharge of the Colorado River near Grand
Canyon (Phantom Ranch gage) during the spring of 1982 (a normal year) and 1983.
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and shrub stem-count may find flood-afiered vegeta-
tion unsuitable for breeding for a rumber of years
after flooding. Habitat loss is accelerated by flood-
waters; the iotal extent of habitat erosien and the &f-
fect of that loss on future breeding seasons can only
be estimated at present. Continuing studies are
planned to measure these effects.

Ironically, Glen Canyon Dam is the historic agent
that made life possible for so many riparian birds
along the Colorado River and also the agent pres-
ently capable of destroying the season's nesting
atternpt of an entire species. The river and its asso-
ciated riparian habitat are now systems manipulated
by man via water releases from the dam, even inside
Grand Canyon NP. It is now the responsibility of man
to manage these national heritage systems to main-
tain an acceptable fevel of compromise with regard to
energy production, flood control strategy, and breed-
ing bird diversity and productivity. Riparian habitats in
the Southwest, as well as those birds it supporls,
have been greatly reduced in extent by man's ac-
tivities during this century. This new habitat in Grand
Canyon represents the single most outstanding
example of an increase in riparian vegetation and
riparian birds in the Southwest and as such deserves
special attention as a valuable man-made habitat.

Floods similar 1o that of 1983 may occur again in
Grand Canyon. With the reservoir behind Glen Can-
yon Dam being filled to capacity as it has been since
1979, another wet winter in the Colorado River drain-
age could again necessitate release of excess water
through the dam. The flood evidently had the unex-
pected and positive effects of redepositing river
sediments, cleaning heavily used beaches, and stim-
ulating new growth in decadent stands of riparian
vegetation. These positive effects make the limited
use of floods in Grand Canyon a potential future man-
agement tool,

Floods can and should be avoided during the late
spring when bird nesting is at its peak along the river.
Panning ahead on the part of management would re-
sult in the release of unneeded water from the dam
before the water reaches crisis levels. Water could be
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Flgure 5 — Bell’s Vireo nest inundation resulted from various fiow levels of the Colorado
River, June 1983. The data point for percent inundation at 62,000 cfs is accuralte; the three
other data points have been projected from available daia and are accurate to approxi-
mately +5,000 cfs. By extrapolating from the curve of the graph it can be seen that
approximately 50% of all nests were inundated at the 57,000 cfs levels.

released during the winter when overall impacts to
breeding birds would be minimal. The goal of any
such management action would be the maintenance
of diversity and productivity in the riparian bird
community.
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