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ABSTRACT

Friedmann, Herbert, Lloyd F. Kiff, and Stephen I. Rothstein. A Further Con-
tribution to Knowledge of the Host Relations of the Parasitic Cowbirds. Smith-
sonian Contributions to Zoology, number 235, 75 pages, 1977.—A very large
amount of new information on cowbird parasitism, based on about 4750 in-
stances reviewed since the senior author’s 1971 addendum to his 1963 host
catalog, is here brought together. The data are presented in terms of the indi-
vidual host species for each of the three species of parasitic cowbirds. In some
cases, especially of seldom used, or at least seldom reported, hosts, the additional
records supplement, but do not alter, our understanding of the host-parasite
relation; in some other cases the new data are of sufficient magnitude to support
convincingly a change of status. Also, in the case of some of the North American
host species, experimental studies of their reactions (as accepters or rejecters) to
the eggs of the parasites cause alteration from earlier estimates based solely on
empirical field observational data and help to define the nature of the host-
parasite relationship more adequately and in a more meaningful way. Parasitism
by the brown-headed cowbird (Molothrus ater) is recorded for 26 species and
subspecies of birds not hitherto known to be victimized. In the case of the
Neotropical shiny cowbird (M. bonariensis) 32 new hosts are documented; for
the bronzed cowbird (M. aeneus) 7 new hosts are documented. In all, documen-
tation, with such clarification as the new data permit, is given for 235 species of
hosts: 140 hosts of M. ater, 74 of M. bonariensis, and 21 of M. aeneus. In each
of these the new information is correlated with that presented in earlier papers,
so as to make the total current knowledge available to investigators studying any
one of these many species of birds in whose life histories the parasites may play
a major or even a very minor role.

OFFICIAL PUBLICATION DATE is handstamped in a limited number of initial copies and is recorded
in the Institution’s annual report, Smithsonian Year. SERIES coVER DESIGN: The coral Montastrea
cavernosa (Linnaeus) .

Library of Congress Cataloging in Publication Data.

Friedmann, Herbert, 1900~

A further contribution to knowledge of the host relations of the parasitic cowbirds.

(Smithsonian contributions to zoology : no. 235)

Bibliography: p.

Includes index.

I. Cowbirds. 2. Parasitic birds. 3. Birds-America. I. Kiff, Lloyd F., joint author. II. Roth-
stein, Stephen I., joint author. IIL Title. 1V. Series: Smithsonian Institution. Smithsonian
contributions to zoology ; no. 235.

QL1.S5¢ no.235 [QL696.P2475] 591'.08s [598.8'81] 76-608075



Contents

Page
Introduction ... ... ... .. 1
Methods and Procedures . ... .. ... ... .. .. .. ... .. . ... .. .. .. 2
Acknowledgments .. ... ... ... ... ... N 3
Brown-headed Cowbird (Molothrus ater) . ... ... ... .. .. 5
Discussion ... ...... o 0 5
New Hosts - ... . 5
Data Derived from Egg Collections .. ..... ... .. ... ... .. 6
Nest Record Files and Their Biases ... ... .. ... .. .. . 6
Methods of Dealing with Biases in Empirical Data .. ....... .. .. 7
Designation of Species as Accepters and Rejecters . ... ... ... .. 7
Other Problems in the Determination of the Cowbird’s Host
Preferences . o 8
Data on the Effects of Parasitism . T . 9
Data on Individual Host Species T 10
Shiny Cowbird (Molothrus bonariensis) . . S S 51
Discussion ............ .. .. o 51
New Hosts .. ... ... P 51
Data on Individual Host Species . .. . . o 52
Bronzed Cowbird (Molothrus aeneus) ... ..... .. e . 64
Discussion ... ... .. ... .. . 64
New Hosts . .. ........ ... .. ... ... o . 64
Dump Nests and Multiple Parasitism ...... ... .. .. . . 65
Data on Individual Host Species .. ... .. ... ... .. ......... ... ... 66
Depositories of Unpublished Data ... ... ... ... .. ... . .. . . . .. 69
Literature Cited .. .. . ... . . 70
Index to Host Species Discusse : 74

iii






A Further Contribution
to Knowledge of the Host Relations
of the Parasitic Cowbirds

Herbert Friedmann, Lloyd F. Kiff,
and Stephen 1. Rothstein

Introduction

The present paper brings together a vast amount
of new information documenting and clarifying
the relations existing between the many kinds of
victims of the several cowbird species and their
respective parasites. It is based on observational
and specimen data, supplemented by the results of
still continuing experiments conducted by one of
us (S.I.LR.) over a number of years. It also critically
reviews data available from the recent work of
others in this currently very active field of research.
Even the mere accumulation of additional instances
of cowbird parasitism on some of the less well
documented host species, while often fragmentary
in nature and not always conducive to immediate
biological conclusions, has a value for investigators
of those individual species as well as a cumulative
value and meaning in the overall problems of
brood parasitism.

This report adds a very considerable number of
species and subspecies of birds to the previously

Herbert Friedmann, Director Emeritus, Museum of Natural
History of Los Angeles County; Research Associate, Smith-
sonian Institution; 350 South Fuller Avenue, Los Angeles,
California 90036. Lloyd F. Kiff, Western Foundation of
Vertebrate Zoology, 1100 Glendon Avenue, Los Angeles, Cali-
fornia 90024. Stephen I. Rothstein, Department of Biological
Sciences, University of California, Santa Barbara, California
93106.

known hosts of three species of cowbirds, the brown-
headed (Molothrus ater), the shiny (M. bonariensis),
and the bronzed (M. aeneus). As additional kinds
of birds are found to be victimized, it becomes
increasingly evident that mere additions are not
necessarily meaningful in themselves, except where
they are related to changes in the environment—
either as replacements of other hosts, or as hosts
newly available to the parasites because of recent
extensions of the geographical or ecological ranges
of the latter. As one example, out of a number
that might be cited, concerning the expanding
breeding range of the brown-headed cowbird, we
may mention southern Vancouver Island, an area
where the species was unknown prior to 1955, but
where it is now a very well-established and com-
mon summer resident (Davidson, 1966; Tatum,
1969, 1970). Evidence of this expansion is com-
prised by the many instances of parasitism, on a
dozen or so kinds of birds there, mentioned in this
report.

The biological problems raised by the intrusion
of a brood parasite into a new area or a new eco-
logical zone have been discussed briefly by one of us
(Friedmann, 1971:249-250). In all such areas it
would be worthwhile to record the early host
choices and preferences, and those of subsequent
years, as well as the reactions of “new” hosts to the
parasites. By “new” is meant not merely additions
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to previously recorded host species, but, primarily,
hosts (or even local populations of known hosts)
previously in no danger of cowbird parasitism.
The problems are difficult to evaluate because the
parasites are not individually host-specific, and,
therefore, are not density-dependent on any one
host species. Related problems exist in areas where
the cowbird population has grown very greatly,
causing critical damage to local potential hosts, as
in Michigan (Mayfield, 1960, 1973; Van Velzen,
1972) and the Edwards Plateau, Texas (Oberholser,
1974).

MEeTHODS AND PROCEDURES.—Since the last ad-
dendum (Friedmann, 1971) to the 1963 host cata-
log by the senior author, we have reviewed 4750
additional instances of cowbird parasitism, well
over half of which, especially if not accompanied
by other pertinent data, are considered as merely
repetitive evidence of earlier information. The re-
mainder are presented or summarized in this pa-
per. Our basic interest in studying all these data is
to document and, where possible, to clarify the
mutual relations between the parasites and their
hosts.

There is still a need for increased and statistically
more significant information on the relative fre-
quency with which many individual host species
are selected by the parasites, and on the incidence
of parasitism that each host experiences. This is
true for even some of the familiar hosts of the
brown-headed cowbird, the most completely docu-
mented of all the cowbird species. Reliable, quan-
titative data are needed before answers may be
formed to such critical questions as the following.
How much of the cowbird’s total reproductive
output is provided by a particular host species?
By how much does the cowbird reduce a host
species’ reproductive output? Questions such as
these are of primary importance in considerations
of the demographic processes occurring in nature
and in the possible evolution of adaptations for
and against parasitism.

It is anticipated that these quantitative aspects
of the nature of brood parasitism will be enhanced
in the future with the growth of a number of com-
prehensive “nest record cards” depositories. These
should eventually provide much larger masses of
information on all the hosts of the brown-headed
and the bronzed cowbirds than have been avail-
able previously. Most of these files, presently held
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by organizations too understaffed to do more than
make token searches, should offer large, useful
(because nonselectively chosen) samples from which
to estimate the relative frequency with which each
of the regularly parasitized host species is victimized
since they will be in a position to yield not only
instances of parasitism but also the number of
unparasitized nests of each species reported during
the same period of years. Important qualifying
limitations inherent in data of this kind are dis-
cussed below in our account of the brown-headed
cowbird. Further, when the information from all
of these depositories is combined, it should be
possible to note geographic variation in the in-
cidence of parasitism within each kind of host.

We have not been able to visit these various
filing centers personally, but, as outlined later, we
have gotten the greatest part of their data (with
one exception) though the cooperation of persons
affiliated with them. Only in the case of the On-
tario records is there a published compilation (Peck,
1975). These sources have given us nearly half of
the material assembled in the present report.

Furthermore, we have been able, through the
efforts of one of us (L.F.K), to incorporate in this
paper all the pertinent data on the largest collec-
tion of birds’ eggs in North America, that amassed
by the Western Foundation of Vertebrate Zoology
(abbreviated to Western Foundation in our anno-
tated catalog). Other egg collections that were used
as sources for data in this paper are listed in “De-
positories of Unpublished Data.”

Large egg collections, such as that held by the
Western Foundation, composed of specimens from
many smaller private collections, show an unnat-
urally low incidence of cowbird parasitism. Con-
versations with some of the older oologists, and
statements in the oological literature from the turn
of the century indicate that some early collectors
had a marked preference for sets of eggs “uncon-
taminated” by cowbirds, and in exchanges between
collectors there was also a bias against parasitized
sets, as though they were less “complete” than
they otherwise might be. This bias may not have
affected rare species of hosts, and did not develop
in Neotropical collecting because of the relatively
small numbers of sets of such host species that
became available to individual collectors.

Even in collections chiefly involving Molothrus
ater, the data, while not necessarily reflecting ac-
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tual rates of natural parasitism on the various host
species, do yield reliable information of a compara-
tive kind. Thus, there is little reason to think
that any personal bias against cowbird eggs on the
part of the earlier egg collectors would have re-
sulted in their gathering of more, or of fewer,
parasitized sets of one host species than of any
other. Whatever biases they may have expressed
were applied equally to sets of eggs of all host spe-
cies. It is true that the end results, as they appear
today in such a vast assemblage of specimens from
many sources, are somewhat complicated by the
fact that a few collectors seem to have had some
interest in sets with cowbird eggs, but they were
outnumbered by others with a marked preference
for sets without them. In each case it seems the in-
dividual collector’s attitude was consistent, regard-
less of the host species involved. Because the ma-
jority of them did prefer unparasitized sets, it
seems safe to say that in a corpus of material of
the magnitude of the Western Foundation’s, any
host that there shows an incidence of parasitism of
over 10 percent can only be looked upon as a very
frequent host choice in nature. This is examined
in detail below, in our account of the brown-headed
cowbird.

Aside from considerations of host-parasite rela-
tions, we are also concerned with the recent ac-
cumulations of empirical observational data on
cowbird parasitism in general. In reporting these
data, we have correlated them with earlier esti-
mates, principally with the senior author’s 1963
book.

The new information is presented separately for
each of three species of cowbirds—the brown-
headed (Molothrus ater), the shiny (M. bonarien-
sis), and the bronzed (M. aeneus). We have no new
information to report on the screaming cowbird
(M. rufo-axillaris), or the giant cowbird (Scaph-
idura oryzivora). Inasmuch as each of the three
species dealt with in this paper, as well as a great
many of their hosts, are polytypic, we have re-
ferred the various records to their proper sub-
species, both of the parasites and of the hosts,
although we have stressed the species as the basic
biological taxon. At the start of the account of
each of the three cowbird species, we have included
a list of the hosts herein reported for the first time
for each of the subspecies of the parasites.

In the list relative to the brown-headed cowbird,
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special mention is made in cases in which the
species discussed is known to be a rejecter (defined
below), and the experimental data for each are
summarized. These experiments are important in
uncovering various observational biases in the de-
termination of the relative incidences of parasitism
these hosts suffer. Their significance is explained
in the “Discussion” at the opening of the section
of this paper dealing with the brown-headed cow-
bird. Aside from this work by one of us (S.LR.), it
may be noted that in the course of his extensive
and illuminating work on the giant cowbird in
Panama, Neal G. Smith (1968) has done a consid-
erable number of experiments on the reactions to
parasitic eggs by the limited number of hosts of
that cowbird. His complete report on the giant
cowbird will be a great addition to our knowledge
of brood parasitism in the family Icteridae. How-
ever, Scaphidura oryzivora is not as closely related
to Molothrus ater as are the other two species dealt
with in this paper. Experiments on the hosts of M.
bonariensis and M. aeneus are needed before any
meaningful comparisons may be made.

The nomenclature and sequence of the North
American birds involved in the present paper
follow the usage of the fifth edition of the Ameri-
can Ornithologists’ Union’s Check List of North
American Birds (1957), and the changes recom-
mended in the thirty-second check-list supplement
(in Auk, 1973:411-419). We also follow Parkes and
Blake (1965), in placing Tangavius in Molothrus,
and in adopting the subspecific name loyei for the
northwestern race of the bronzed cowbird (M.
aeneus loyei, formerly M. aeneus milleri). Other-
wise, we have not attempted to anticipate what
nomenclatorial changes may be recognized in the
sixth edition, still in preparation. The “common
names” of South American birds are taken from
the lists of Eisenmann (1955) and of Meyer de
Schauensee (1966). We continue to recognize mel-
anogyna as a race of Molothrus bonariensis.
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tion and assistance of many persons associated with
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Brown-headed Cowbird
Molothrus ater

Discussion

Because of its abundance and its great geo-
graphic range in an area with many observers, we
have far more new information on this species of
cowbird than on the other two considered in this
paper. Also, it is the only one of these three species
that has been studied experimentally as yet, with
the result that it is possible to interpret some of
its host relations in greater depth and accuracy
than may be done for the others.

New Hosts.—Some 6 species, or 26 species and
subspecies, new to its host catalog are herein re-
ported, with their pertinent data, bringing the total
host list for this parasite up to 216 species, or 375
species and subspecies of birds. Aside from the 26
additions, there are some hosts that have been
found to be parasitized by races of the cowbird
other than those previously reported. As a result,
we have 7 new hosts for M. ater ater, 18 for M.
ater artemisiae, and 19 for M. ater obscurus.

Seventeen species are added to the list of victims
definitely known to have reared the young para-
site: Tyrannus verticalis, Empidonax wrightii, Py-
rocephalus rubinus, Auriparus flaviceps, Regulus
satrapa, Sturnus vulgaris, Vermivora celata, Den-
droica townsendi, Dendroica striata, Sturnella
magna, Euphagus cyanocephalus, Carpodacus pur-
pureus, Spinus psaltria, Pipilo fuscus, Ammodramus
savannarum, Zonotrichia leucophrys, and Melo-
spiza lincolnii. This brings the total of true fos-
terers (as opposed to mere victims) up to 139 out
of the 216 species.

Hosts new to the previous lists are given below

for each race of the cowbird. Those that are new
to the total host catalog of the species are marked
by an asterisk.

New hosts for Molothrus ater ater: *Rallus limi-
cola limicola, Actitis macularia, *Regulus satrapa
satrapa, *Dendroica striata, *Quiscalus quiscula
stonei, Passerina ciris pallidior, and Carpodacus
mexicanus frontalis.

New hosts for Molothrus ater artemisiae: Chara-
drius vociferus vociferus, *Empidonax hammondii,
*Empidonax wrightii, *Auriparus flaviceps acacia-
rum, Psaltriparus minimus minimus, *Vireo hut-
toni insularis, Vermivora chrysoptera, *Vermivora
celata celata, *Dendroica townsendi, Dendroica
castanea, *Dendroica striata, Icterus spurius, *Car-
podacus purpureus californicus, *Spinus tristis
jewetti, Amphispiza bilineata deserticola, *Junco
hyemalis shufeldti, *Zonotrichia leucophrys puge-
tensis, and *Melospiza lincolnii alticola.

New hosts for Molothrus ater obscurus: Zenaida
macroura marginella, Tyrannus verticalis, Sayornis
phoebe, Sayornis saya saya, *Polioptila melanura
melanura, *Chamaea fasciata intermedia, Bomby-
cilla cedrorum, Sturnus vulgaris vulgaris, *Vireo
huttoni carolinae, *Agelatus tricolor, *Icterus cu-
cullatus californicus, *Pheucticus melanocephalus
maculatus, *Pipilo erythrophthalmus falcinellus,
*Pipilo fuscus crissalis, *Pipilo fuscus carolae, Spi-
zella pusilla pusilla, Zonotrichia leucophrys nut-
talli, *Passerella iliaca stephensi, and *Melospiza
melodia mailliardi.

Including these additions to the host catalog, the
new information brought together in this report
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adds to, if only to a minor degree, or alters our
understanding of the host relations of the brown-
headed cowbird with more than half (140) of its
known species of victims.

Data DERIVED FROM EGe CoLLECTIONs.—Mention
was made in our introductory paragraphs that
the vast number of parasitized sets of eggs in the
collections of the Western Foundation do not neces-
sarily reflect actual rates of natural parasitism, but
do give us valuable comparative data. Inasmuch
as the greatest part of these records have to do
with the brown-headed cowbird, we may consider
them at this point. The detailed data from this
collection are given in the accounts of the individ-
ual host species. In some cases the numbers of
such sets are too small to be interpretable, but in
others it is possible to see some trends. The magni-
tude of the material may be appreciated from
the count that shows that brown-headed cowbird
eggs are present in 472 sets belonging to 35 com-
monly parasitized species, which, in turn, are
represented by a total of 7368 sets of eggs. There
are also 168 parasitized sets of less frequently re-
ported victims.

In some species of hosts that have a large breed-
ing range extending across the North American con-
tinent and that are represented in the collection by
sizeable numbers of sets of eggs, there is a higher
frequency of parasitism in the eastern than in the
western parts of their range. Examples are the yel-
low warbler with 85 sets of the eastern race (Den-
droica petechia aestiva), 13 of which (15.3 percent)
are parasitized, and 228 sets of the western race
(D. petechia morcomi), with 13 (5.7 percent) para-
sitized; the yellowthroat, with 124 sets of its eastern
races, 13 (10.5 percent) of which are parasitized, and
159 sets of its western subspecies, 12 (7.6 percent)
of which have cowbird eggs; the cardinal, with 76
sets of the eastern, nominate race, 8 of which (10.5
percent) are parasitized, as compared with 104 sets
of the races Richmondena cardinalis magnirostris
and superba, 9 of which (8.7 percent) have cowbird
eggs; and the rufous-sided towhee, with 55 sets of
its eastern, typical subspecies, 9 of which (16.4 per-
cent) are parasitized, as compared with 300 sets of
8 western races, only 2 of which (0.7 percent) are
parasitized.

Notable exceptions to this trend are the lark
sparrow represented by 33 sets of its eastern (not
as far east as in the above mentioned species) nom-
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inate form, none of which have cowbird eggs, and
195 sets of its western race (Chondestes grammacus
strigatus), 17 of which (8.7 percent) are parasitized;
and, to some extent, Wilson's warbler, which, in
the eastern part of its range, is largely restricted to
northern areas where neither cowbirds nor ob-
servers are abundant; of this species, 10 (6.8 per-
cent) of 147 sets of the western race (Wilsonia
pusilla chryseola) are parasitized, and none of 26
eastern sets have any cowbird eggs. Some species,
such as the American goldfinch and the song spar-
row, show local variation in frequency of para-
sitism, but reveal no significant, broad, longitudinal
trends.

NEST RECORD FILES AND THEIR BiAses.—In earlier
papers on cowbird hosts, particularly of M. ater,
where published sources had given total numbers of
nests found, as well as the number that were para-
sitized, these figures were duly noted; there is no
need to repeat them herein. When all the large
“nest record cards” depositories are examined in
greater detail, these may become sources of sup-
plementary information.

In his useful summary of the cowbird data in
the Ontario nest records files, Peck (1975:7) has
listed four factors that bias the apparent percent-
ages of parasitism, all causing a lowering of the
figures: (1) host nest cards where contents were not
checked; (2) inability of observer to recognize cow-
bird eggs; (3) failure of contributor to make out a
second card for the cowbird; (4) resemblance of cow-
bird eggs to those of the host. To these we may
add a fifth, based on our experience, namely errors
in assembling data for computerization.

Even allowing for these factors, the data banks
of the main “nest record cards” files still present a
serious problem common to all data based on em-
pirical studies of brood parasitism: observations
of natural parasitism may lead to incorrect con-
clusions concerning the actual incidences of para-
sitism. Given the dynamics of evolution, especially
of responsive behavior, it is reasonable to assume
that victimized species may develop reactions to, or
against, parasitism because of its effect on their own
reproductive output. If the reaction is against para-
sitism, and if this is manifested by ejection of the
cowbird eggs, it is clear that much parasitism will
go undetected, since many cowbird eggs will be
ejected before investigators ever see them. Thus,
cowbird parasitism on some species may be much






