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Was Bachman’s Warbler a Bamboo Specialist?

J. V. REMSEN, JR.
Museum of Zoology, Louisiana State University, Baton Rouge, Louisiana 70803 USA

Although the virtual extinction of the Bachman’s
Warbler (Vermivora bachmanii) has been considered to
be natural (Stevenson 1972), a satisfactory explana-
tion has yet to be proposed. Destruction of forest
habitat per se does not seem to be involved in the
decline. The riverine swamps of the southeastern
United States have been extensively logged and
drained, but there is no direct evidence that destruc-
tion of virgin forest habitats was a key factor in the
warbler’s disappearance. What little we know about
the habitat preference of Bachman’s Warbler does not
indicate that it was as restricted to virgin forest as
was the Ivory-billed Woodpecker (Campephilus prin-
cipalis), whose dependence on mature forest follows
from our knowledge of its feeding ecology (Tanner
1942). The degree to which the warbler occurred in
second-growth forest is controversial (Hooper and
Hamel 1977, Shuler 1977, Shuler et al. 1978). Urbston
et al. (1979) found that one of the last strongholds of
Bachman’s Warbler, the 'On Swamp of South Caro-
lina, was not a mature forest when most Bachman’s
Warblers were collected there and that most forest
that was there had been logged extensively. How-
ever, the most recent observations of presumed
breeding birds were in mature forest (Shuler et al.
1978; but see Hamel 1979 concerning validity of re-
cent reports in 'On Swamp). Nevertheless, it seems
unlikely that a small passerine would be completely
dependent on virgin bottomland forests and find no
other habitat type suitable: we have no parallel sit-
uation in any other bird of eastern North America,
except the Ivory-billed Woodpecker. Therefore, it
seems possible that some critical habitat or micro-
habitat upon which Bachman’s Warbler was depen-
dent has escaped identification.

Throughout the Neotropics, from Mexico to Ar-
gentina, bird species occur that are restricted in their
habitat preference to bamboo thickets (Chusquea and
Guadua; Bambusoideae); these bird species are pri-
marily insectivores that glean arthropods from bam-
boo foliage and stems, although a few eat bamboo
seeds (Parker 1982, Parker and Remsen MS). One
species of bamboo, “cane” (Arundinaria gigantea), once
occurred in extensive stands throughout the season-
ally flooded swamplands of the southeastern U.S. Al-
though cane is still present in much of its former
range, the vast “canebrakes” that were the scourge
of farmers and travelers are now greatly diminished.

William Bartram (in Harper 1958) frequently wrote
of the extensive canebrakes encountered in his trav-
els through the southeastern U.S. in the late 18th
century. He used phrases such as “an endless wil-
derness of cane,” “cane meadows always in view,”
“cane forests,” “vast cane meadows,” “wide-spread-
ing cane swamps,” and “cane swamps, of immense
extent.” Scenes such as that described at the turn of
the century by Roosevelt (1962) along the Tensas Riv-
er in northeastern Louisiana are essentially non-
existent today: “. . . canebrakes stretch along the slight
rises of ground, often extending for miles, forming
one of the most striking and interesting features of
the country ....”

A variety of factors seem to have been involved in
the decline of the great canebrakes. Canebrakes were
valuable for cattle forage, and overgrazing of this
resource contributed to their destruction (Hughes
1951, 1957). Because they were located on fertile flood-
plain soil and were more easily cleared than forest,
many canebrakes were destroyed by clearing for ag-
riculture (Hughes 1951, Meanley 1971). Fire control
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also may have played a role; Hughes (1957) found
that “cane stands thin out and decline in productiv-
ity when unburned for a decade or so.” Flood-control
projects along southeastern rivers eliminated much
of the seasonal flooding in which bamboo thrives.
Furthermore, once removed, cane “comes back so
slowly that it will not restock for several genera-
tions,” partly because of its unusual mode of sexual
reproduction (Hughes 1951). As is typical for most
bamboos (McClure 1966), Arundinaria gigantea pro-
duces seeds only after long periods of vegetative
growth and dies completely after flowering.

Considering the former extent of bamboo in the
southeastern U.S. and the degree to which many birds
are specialized on bamboo elsewhere in the New
World, it seems curious that no species were known
to be restricted to cane. Swainson’s Warbler (Lim-
nothlypis swainsonii) is especially common in cane
thickets but is by no means restricted to them (Mean-
ley 1971, Eddleman et al. 1980). What about Bach-
man’s Warbler?

Virtually every detailed account of the nesting
habitat of Bachman’s Warbler mentioned the pres-
ence of cane. Hooper and Hamel (1977), in their re-
view of existing nest records, found that most came
from more elevated areas of the swamps that were
inundated for relatively short periods of time, i.e.
areas most likely to contain cane. They also found
that the overstory was usually subjected to distur-
bance, which stimulated dense understory. Cane was
mentioned specifically in many cases and was a
prominent plant in the undergrowth of the I'On
Swamp. The recent observations in the 1970’s from
the I'On Swamp were in seasonally flooded areas
where cane and palmetto predominated in the
understory (Shuler et al. 1978; cf. Hamel 1979). How-
ell (1911) collected two specimens in Arkansas in May
“in heavy timber with a dense undergrowth of cane,”
and his figure caption for a “canebrake in primative
hardwood forest” is followed by “Home of Bachman
and Swainson Warblers.” The distribution of Arun-
dinaria (Gilly 1943) corresponds closely to the known
or suspected breeding range (A.O.U. 1983) of Bach-
man’s Warbler. (This applies equally to the range of
many other plants characteristic of bottomlands of
the southeastern United States.) A survey of plants
used as nest material and for supporting the nest of
Bachman’s Warbler would be useful, although we
know virtually nothing about the nests of neotropi-
cal bamboo specialists for comparison (Parker and
Remsen MS). Of the six Bachman’s Warbler nests de-
scribed by Wayne (1907), five contained cane leaves
and two were supported by cane stems. At least two
additional nests were supported by cane (Embody
1907, Arnow 1908).

In spite of the frequent mention of Arundinaria in
accounts of Bachman’s Warbler, only Meanley (1972:
70) speculated on the possible restriction of this bird
to bamboo: “Possibly the disappearance of the cane-
brakes that formed the understory in many of the
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primitive bottomland and swamp forests inhabited
by this warbler may be one factor related to its extir-
pation in some areas. During the 1940s and 1950s, I
visited the three areas where Bachman’s Warbler was
formerly known to be a common breeding bird . ...
Cane used to be prominent in the understory of all
three places. Parts of these areas still had some fine
forests but a paucity of cane understory.” Other au-
thors, however, seem to have come close to making
such a hypothesis. King’s (1981) distillation of what
is known about Bachman’s Warbler habitat men-
tioned that Arundinaria was especially prominent but
did not propose restriction to it. S. A. Gauthreaux’s
painting of Bachman’s Warbler accompanying Hoo-
per and Hamel’s (1977) review of its habitat prefer-
ences portrays a pair perched in cane.

That naturalists did not notice if Bachman’s War-
bler was restricted to bamboo is not surprising. Most
bamboo specialists are not completely restricted to
bamboo plants but are regularly seen away from the
thickets themselves (Parker and Remsen MS). Even
species that are seldom seen away from bamboo fo-
liage only recently have been recognized as being so
specialized [e.g. the Plush-capped Finch (Catambly-
rhynchus diadema), a common bird over a wide ele-
vational range in the Andes from Venezuela to Bo-
livia (Hilty et al. 1979)]. Many bamboo specialists are
among the rarest neotropical birds in museum col-
lections (Parker 1982, Parker and Remsen MS).

A restriction of Bachman’s Warbler to breeding in
canebrakes would help to explain why observations
of this species on the breeding grounds were rare.
Not only are canebrakes located in swamps with dif-
ficult access, but cane thickets themselves are nearly
impenetrable. Roosevelt (1962) described canebrakes
in 1907 as “well-nigh impenetrable to a man on
horseback; even on foot they make difficult walking
unless free use is made of the heavy bush-knife. It is
impossible to see through them for more than fifteen
or twenty paces, and often not for half that distance.”
Thus, it is not surprising that in spite of intensive
searching by oologists for the highly sought-after
prize of a Bachman’s Warbler nest, only 40 were
found, 35 by a single skilled and persistent collector,
A. T. Wayne (Hooper and Hamel 1977). Although
generally considered a rare bird even in the 1800’s,
observations of relatively large numbers in migra-
tion (see Stevenson 1972) indicate that it may have
been much more common than realized. A tabulation
of records almost certainly would show that the ma-
jority of observations were of migrants. So, again, it
is understandable that restriction to canebrakes for
breeding could have gone unnoticed, especially con-
sidering that Bachman’s Warbler was not an easy
species to detect. For example, a female built a nest
within a few feet from Widman’s (1897) daily obser-
vation point without his knowing it for a week; Wid-
man, whose field experience with Bachman’s War-
bler was extensive, stated that it was “very easily
overlooked, even in a region where it is common.”
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I speculate that Bachman’s Warbler was a bamboo-
thicket specialist that has become virtually extinct as
the canebrakes of the southeastern U.S. were de-
stroyed by agriculture and flood control. Seasonal
flooding is extremely important to bamboo ecology
(Marsh 1977, as cited by Eddleman et al. 1980). Un-
fortunately, the timing of the disappearance of the
large canebrakes apparently has not been chronicled.
Although cane is still found throughout most of the
region, it now occurs primarily in small patches that
may not be of sufficient size for Bachman’s Warbler
territories. It is also possible that optimal habitat for
Bachman’s Warbler was the extensive canebrakes (no
overstory) or their interface with forest rather than
the patches that still may be found in forest under-
growth. Is it possible that the irruptive nature of our
recorded history of this warbler was linked to the
episodic nature of bamboo reproductive cycles? Did
Bachman’s Warbler require the presence of bamboo
over a large geographic area so that it could move
from a region of postflowering die-offs to one at a
different stage in the cycle? Could the very early ar-
rival of Bachman’s Warbler in spring be related to a
specialization on (nearly) evergreen bamboo foliage?
Similarly, could the unusually (for a wood-warbler)
thin, decurved bill of Bachman’s Warbler (see plates
in Hamel and Gauthreaux 1982) reflect some special-
ization for foraging in bamboo? Although the diet of
Bachman’s Warbler has been studied (Meanley and
Mitchell 1958), observations of selection of foraging
substrates have been restricted mainly to migrant
birds (e.g. Brewster 1891) or to individuals at the pe-
riphery of their range (e.g. Barnes 1954, Meanley and
Mitchell 1958). In these situations it foraged in many
kinds of plants, searched dead leaves, and gaped into
terminal leaflets in a manner similar to other Vermiv-
ora (Brewster 1891, Barnes 1954, Meanley and Mitch-
ell 1958).

A major gap in our knowledge of the natural his-
tory of Bachman’s Warbler is its winter habitat pref-
erence. Although some neotropical bamboo special-
ists are migratory, such movements are from one
region of flowering bamboo to another (Parker and
Remsen MS). Because habitat destruction has been
extensive in lowland Cuba, we may never know what
the original habitat was like or whether bamboo was
an important component. Anecdotal information in-
dicated that Bachman’s Warbler was found regularly
in disturbed, riverine habitats, where it probed hi-
biscus flowers (Gundlach 1876, 1893). Destruction of
winter habitat in itself has been proposed as the rea-
son for the demise of Bachman’s Warbler (Rappole
et al. 1983). Such a hypothesis does not necessarily
compete with the one that I propose in this paper.
Certainly, habitat destruction on both the breeding
and wintering grounds would have acted synergis-
tically toward the decline of the warbler.

A more conservative hypothesis concerning habi-
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tat preference of Bachman’s Warbler is that it was
specialized during the breeding season on seasonally
flooded swampy forest, of which cane was merely a
prominent component, and that the species disap-
peared when the habitat was reduced greatly. This
hypothesis would help to explain why the limited
foraging observations of Bachman’s Warbler did not
reveal any specialization on cane. On the other hand,
although greatly reduced in extent, seasonally flood-
ed, swampy forest is still present in much of the
southeastern U.S.; only the Bachman’s Warbler and
bamboo have declined so drastically.

I thank A. P. Capparella, W. R. Eddleman, R.
Greenberg, R. E. Noble, and especially Paul B. Hamel
for key references and critical comments on the
manuscript. I am also grateful to S. W. Cardiff, D. L.
Dittmann, S. A. Gauthreaux, R. H. Hamilton, B.
Meanley, J. P. O’Neill, T. A. Parker, H. D. Pratt, T. S.
Schulenberg, and H. M. Stevenson for their reviews
of the manuscript.
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Consumption of Largemouth Bass Eggs by Redhead Ducks
at Ruby Lake, Nevada

J. H. NOYes!
Department of Fisheries and Wildlife, Oregon State University, Corvallis, Oregon 97331 USA

Dietary preferences and nutrient cycles of breed-
ing ducks are well documented (Krapu 1974, 1981;
Serie and Swanson 1976; Drobney and Fredrickson
1979; Reinecke and Owen 1980). Before egg-laying,
many species of ducks typically feed on plant foods
high in carbohydrates to accumulate lipid reserves
for ovarian development and incubation. During the
laying period, females feed on animal food to obtain
the protein necessary for egg production. Because
protein cannot be stored in appreciable amounts,
protein for egg formation is obtained principally from
the diet (Krapu 1981). Lipid reserves during the lay-
ing period provide energy that allows females to feed
on invertebrates, the consumption of which may be

! Present address: Oregon Department of Fish and
Wildlife, Portland, Oregon 97208 USA.

energetically inefficient (Drobney 1980, Krapu 1981).
Because lipid reserves are also needed during incu-
bation, it should be important for female ducks to
minimize energy expenditure during egg-laying.
Thus, both the protein content of foods and the en-
ergetic costs of acquiring them are important factors
governing choice of diet.

To my knowledge, breeding waterfowl in fresh-
water marshes have not been previously reported to
eat fish eggs. Utilization of herring (Clupea harengus)
eggs along the Pacific Coast was reported by Munro
(1941) for Greater Scaup (Aythya marila) and by Bayer
(1980) for several species of diving ducks (Aythya
spp.), including Redheads (A. americana). Peterson and
Ellarson (1977) reported that Oldsquaws (Clangula
hyemalis) wintering on Lake Michigan consumed fish
eggs when available.

I report here observations on Redheads during the



