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Since I began monitoring a small trail of nest boxes in 2002, I’ve been increasingly
perplexed as what I could do to increase the fledge rate for the different species
that grace my nest boxes. Too often upon a visit to a box one or more nestlings
were found dead whereas during my previous visit all appeared well. I quickly
began to suspect the lack of sufficient quantities of food as a major cause of
nestling losses due to starvation and even abandonment. The disappearance of
eggs and nestlings are losses for which I am also concerned, but for this article I
want to present the extent to which I have tried augmenting the food supply to
assist nesting species, and particularly the Western Bluebird. My efforts are
especially relevant in a habitat where the food source normally declines as the
nesting season progresses.

Elderberries for Western Bluebirds
During early June of the 2009 season I
took note of ripening Elderberries, and
began cutting clusters of berries from the
bushes. I attached these clusters to the
top of nest boxes as shown in the photo
to the right. Numerous times after rehanging a box I witnessed adults eating a
few berries, and then taking berries
inside the box to feed their nestlings.
Upon my next visit, I found that the
berries were gone from about half of the
boxes. Furthermore, when the nestlings
had fledged, the inside walls of the nest
boxes were stained purple from the
berries the nestlings had been fed.
For the other half of the boxes that had
untouched berries, I assumed that either
the adults didn’t recognize the berries as
a food source, or that they had other
preferable food sources available.

A full pantry

Mealworms for Western Bluebirds
In an effort to assist nesting bluebirds before the Elderberries ripen, I began
experimenting with providing the adults mealworms. My first efforts were not
successful. Live mealworms were always found later to be dead and untouched.
Canned mealworms attracted hornets so their use was immediately discontinued.
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I had read that adult bluebirds need to be taught that mealworms are a source of
food, and with my having over 370 bluebird boxes the amount of time that I could
spend at a box to train the adults was limited.
So, beginning in March of the 2014 season, I began putting some dried mealworms
inside boxes where the female bluebird had laid one or more eggs to ‘train’ the
adults. The training worms were placed on the
outside edges of the nest (not in the nest’s
cup). In all cases the training worms were gone
upon my next visit unless the worms had
slipped down into the nest out of reach. I
repeated this training during the next several
visits. Having done this, I attached a can with
several small holes in the bottom for drainage
low on the front of the box. Besides providing
more training mealworms on the nest inside the
box, mealworms were also placed in the can on
the outside of the box, and spritzed with water
to semi-rehydrate them. If the mealworms in
Training worms on edge of cup
the can were gone upon my next visit, I
discontinued providing training worms. I gradually increased the amount of
mealworms being provided with each visit during which the eggs hatched, and
nestlings grew with the most mealworms being provided when the nestlings were
14 plus days old. As with providing Elderberries, numerous times after re-hanging a
box I witnessed adults eating a few worms, and then taking worms inside the box
to feed their nestlings. I did not intend to replace their regular insect diet with
mealworms, but rather to supplement their diet, and increase their fledge rate.
Upon witnessing the initial success, I ramped up the effort and by early June was
providing mealworms to all bluebirds. During the 2014 season I experienced 168
Western Bluebird broods of which mealworms were left at a total of 149 boxes with
some boxes bearing second clutches. During subsequent visits to the boxes, I found
that about 95% of the time the mealworms were gone. For the 5% that ignored the
worms, the adults either failed to recognize the worms as a food source despite
having gone through the training phase, or they found their existing food source to
be adequate and preferable.

Mealworms for Ash-throated Flycatchers
Due to the success with bluebirds, using the same techniques mentioned above I
provided mealworms to Ash-throated Flycatchers in a total of 17 boxes, and, for the
first season ever, 100% of my hatchlings fledged. The flycatchers love mealworms
even more than bluebirds--the worms were always gone.

Some Cautions
These two techniques to supplement the bird’s diet are not a magical solution
guaranteeing a 100% fledge rate, and I need to inject some caution as there are
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downsides to this effort. The effect of using one or both techniques should be
monitored to ensure that their use doesn’t have a negative effect. The downsides
include:
1. Consuming too many mealworms is bad for the birds as it depletes calcium
from their bodies. Bet Zimmerman Smith of sialis.org indicated that if one
feeds only 15-20 worms per bird per day it shouldn’t be a problem, but with
greater numbers you should supplement their diet with calcium as described
on her web page http://www.sialis.org/feeder.htm#cal. This method
basically coats the worms with calcium carbonate or calcium citrate powder.
2. A can mounted on the front of the box could be a perch for predators, and it
can be moved to the side of the box if there is a perceived problem.
3. The mealworms can attract hornets. If hornets are a problem, try not
spritzing the worms with water to lessen the attraction, or remove the can
and place the mealworms inside the box. Lastly, try providing only
Elderberries.
4. Who's eating the pantry's food? I hope the box's adults and nestlings are, but
that's not always the case. However, even if the resident adults consume
only a portion of the food, they are still being helped.
What's the upside of doing this? Had I not provided one or more of these
supplements, I'm convinced that my losses would have been higher especially
during California’s continuing drought.

Statistics and Analysis
Although I delight in finding that my nestlings have fledged, I want to experience
that feeling more often than I do. Therefore I expanded the data that I collected,
transformed it into graph form, and tried to derive the elusive answer to the cause
of the losses. It’s extremely obvious that there is no one answer to the question,
but in looking at the data in graphical form some the variables in play become
apparent. What follows is a series of graphs preceded with verbiage on what I
perceive as significant enough to dwell on.
The first graph titled 2008-2014 Passerine Nestling Losses plots the accumulating
number of passerine losses which for 2014 included nine species. One might be
struck by the number of increasing losses as the years progress, but this is due to
the increasing number of nest boxes over the years—more boxes, more eggs, more
nestlings, and hence more losses. When nestlings were found dead, I did not
estimate their age at time of death, but plotted the loss at the (estimated) egg
hatch date plus 14 days. I had noted early in my monitoring career that most loses
due to death occurred when the nestlings were 14 plus days old.
Take note of the sharp increase in losses in most seasons during the late May and
early June time period. The nesting season in the San Jose area peaks during the
second half of May which is when nest boxes have the most eggs and nestlings. The
sharp increase in losses during the 2013 season beginning around July 14th is
primarily due to the loss of many Tree Swallow nestlings after several days of
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weather with temperatures in the upper 90s and higher. The insect food base for
the swallows collapsed, and many nestlings were abandoned and died as a result.
But what happened in 2014? The majority of my nestling losses are Tree Swallows
and Western Bluebird, and these are the species that are the most active in my
boxes. In the next two graphs titled 2014 WEBL vs TRES Breeding Cycle and 2014
WEBL vs TRES Breeding Cycle I focused on their breeding cycle. These graphs plot
over time the number of eggs that hatched, the number of nestlings that fledged,
and the accumulated number of losses for the two species. Eggs that didn’t hatch
and nestlings that didn’t fledge are omitted (scrubbed) from the total egg and
nestling numbers.
Several differences comparing the two seasons should stand out. In 2013 the
bluebirds and Tree Swallows began nesting about the same time while in 2014 the
bluebirds began nesting a month before the Tree Swallows began nesting. (There is
always contention for nest boxes between these two species, and I attempt to
provide enough boxes to support both species at the same time.) In 2013 both
species started the nesting season pretty much in sync—many adults from both
species were building nests, laying eggs, and having nestlings at the same time. In
some boxes the Tree Swallows usurped bluebird nests, and bluebird eggs
sometimes disappeared.
In 2014, due to the timing, some Tree Swallows searching for a box found it
already occupied by bluebirds with nestlings, and as a probable consequence some
bluebird nestlings disappeared. The next two graphs titled 2013 Root Cause
Analysis of WEBL Losses and 2014 Root Cause Analysis of WEBL Losses provide
insight into how I interpreted the cause of Western Bluebird egg and nestling
losses. In 2013 egg losses represented 40% of the total Western Bluebird losses
and 60% were nestling losses. In 2014 the losses were about 32% and 68%
respectively. There were fewer missing eggs in 2014, but more unhatched eggs.
I want to remind you that I provided Elderberries to nesting bluebirds during both
the 2013 and 2014 seasons, but this could only benefit those nesting in June at the
earliest as that is when the berries began to ripen. I ramped up my effort to
provide mealworms during the 2014 season with all boxes having nesting bluebirds
being provided mealworms by early June.
In looking at the 2014 analysis of losses the facts that there were zero nestling
deaths due to abandonment (all nestlings found dead at the same time and no
adults present), and the spike in the number of missing nestlings stands out. I
suspect this larger number of missing nestlings is in part related to the timing of
Tree Swallow nesting activity, although adult bluebirds can remove a dead nestling
if it is small enough.
The last two graphs titled 2013 Passerine Nestling Losses For Select Species and
2014 Passerine Nestling Losses For Select Species plot the number of nestlings and
losses over time for Western Bluebirds, Tree Swallows, and Violet-green Swallows.
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What stands out in 2013 graph is the number of bluebird losses flat-lines in early
June. I attribute this to my providing the adults Elderberries. I was hoping to see a
similar flat-lining in the 2014 graph, but it didn’t happen. There is, however, a
reduced rate of losses beginning early June which coincides with my being able to
provide ripe Elderberries, and then providing all nesting bluebirds with mealworms.
If you aren’t already aware of it, California is in a multi-year drought. Despite this,
it’s interesting to note in the table below that the percentage of Western Bluebird
pairs that had second broods in 2014 was up--21% versus 14% in 2013.
Year

2013
2013
2014
2014

Brood
#
Total # Avg #
#
Broods Eggs Eggs

1
2
1
2

130
18
139
29

629
76
642
123

4.88
4.22
4.62
4.24

Total #
Hatched

Avg #
Hatch

Total #
Fledged

548
66
559
100

4.28
3.67
4.02
3.45

431
56
403
84

Avg #
%
% Hatched % Egg to
Fledged Hatched to Fledged Fledged

3.34
3.11
2.90
2.90

87.1%
86.8%
87.1%
81.3%

78.6%
84.8%
72.1%
84.0%

68.5%
73.7%
62.8%
68.3%

Mission Impossible
I’ll inject a little background on the “full pantry” box pictured above with worms and
berries which offers proof that it is difficult, if not impossible, to fledge every
nestling. The Western Bluebird adults that chose the box lost their first clutch of
four nestlings to a Gopher Snake—I was
expecting to see four nestlings when I opened
the box, but instead found the snake coiled up
inside the box, and the nestlings absent. I
cleaned the box out, and in less than two weeks
another nest appeared followed by four eggs
which hatched. This second clutch all fledged.
Purple stains are evident on the inside walls of
the box indicating the nestlings had been fed
Elderberries, and several mealworms adorned
the flattened nest.
In closing I want to express a special thank you
to Chuck Wade for his constructive comments
on this article.
Gopher Snake inside nest box

The entire article is available at
http://www.birdsfly.info/pantry.htm.

Happy trails!
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