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CLOACAL SPERM IN SPRING MIGRANTS: OCCURRENCE AND

INTERPRETATION

W. B. QUAY

ABSTRACT.—Cloacal sperm were studied microscopically in cloacal lavages
from 448 birds representing 70 migratory species, from Galveston, Texas, and
Foley, Missouri. Representatives of 20 of these species sampled in the spring had
cloacal sperm; at least 38 of the 39 individuals with sperm were males. A con-
servative interpretation of cloacal sperm in male migrants is that they represent
spontaneous discharge from the ductus deferens or its glomus seminale, specifically
in individuals that are ready for breeding. Although most of the migrants with
cloacal sperm were not far from the known nesting range of the species, others
were 30 to 900 km south of the southern limits of the known breeding range
(Nashville Warbler [Vermivora ruficapilla), Rose-breasted Grosbeak [Pheucticus
ludovicianus] and Painted Bunting [Passerina ciris]). There appear to be func-
tionally significant differences among species of passerine birds in the timing of
sperm emission and the physiological readiness for breeding; these processes

apparently start in some species during spring migration.

This study is based chiefly upon my systematic
collection and analysis of cloacal lavages
(washes) from feral birds. The initial purpose
ofthe lavage technique and its application dur-
ing banding and field studies was to ascertain
the feasibility of developing rapid, noninva-
sive, and repeatable methods for identifying
the sex and physiological state of individual
birds in the course of field studies and under
natural conditions. My first notable finding
from the use of this technique was that sper-
matozoa (sperm) can be found in the cloaca of
reproductively active individuals of either sex
and particularly in a number of passerines
(Quay 1984a, b). This led to the present study,
which had the goals of: (1) determining the
occurrence of cloacal sperm in male spring mi-
grants, (2) comparing species in these occur-
rences, (3) comparing results from two local-
ities (Galveston, Texas, and Foley, Missouri)
representing two latitudes in the central zone
through the United States, and (4) making a
start in determining the biological meaning of
sperm in the cloacas of male migrants. A gen-
eral review of some of this work has appeared
in an abstract (Quay 1984b).

STUDY AREAS AND METHODS

I captured birds by mist nets, banded them
and gave them cloacal lavages. During 1982,
netting was done in the back and side yards of
my residence at the NE end of the town of
Galveston, Galveston County, Texas. Nets
were in operation 6 and 14-31 March, 1-4,
14-21, and 25-30 April, and 1-13, 22, 26, 30
and 31 May, generally from before dawn to
after sunset, and with breaks in the morning
and afternoon. During 1983, the study area

was a farm with mixed habitats on the bluffs
on the W side of the Mississippi River, 5 km
(airline) NNW of the town of Foley, Lincoln
County, Missouri. Here, up to 16 nets were
operated continuously from early in the day
30 April through early in the day 7 May 1983
(total = 98 net-days). Nets were inspected at
approximately hourly intervals during the day
and less frequently at night.

At both localities, I personally captured and
processed all birds. After capture, birds were
placed in individual light-weight, brown paper
bags until processed about 5-20 min later. The
procedural steps are noted here for two rea-
sons: (1) they provide the basis for determi-
nations of sex, age-class, and possible corre-
lates of occurrences of cloacal sperm, and (2)
they may possibly be related to presence or
absence of cloacal sperm in some individuals
or species through physical handling. There-
fore, to facilitate the obtaining and interpreting
of results of subsequent studies, all of the
methods that I used are noted. These were: (1)
weighing with a Mettler Type P-120 top-load-
ing balance to the nearest 0.1 g; (2) measure-
ment of wing chord and tail lengths; (3) de-
termination of sex and age-class insofar as
possible; (4) recording, where relevant, exter-
nal characteristics such as the relative devel-
opment of the cloacal protuberance of males,
the size and degree of edema of the incubation/
brood patch, and skull pneumatization; (5)
banding; and (6) the taking of cloacal lavages.
Procedures (2) through (5) above followed those
of the “North American Bird Banding Manual
vol. II (Bird Banding Techniques)” (Bird
Banding Offices of the United States and Can-
ada 1977). Determination of sex and age-class
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was based additionally upon critical and se-
lective use of other published sources (Wood
and Beimborn 1981, Oberholser 1974).

Cloacal lavages were taken by a procedure
that has been described and evaluated else-
where (Quay 1984a). One to six serial lavages
were obtained from each bird and deposited
on clean microscope slides. The latter were
then air-dried under a 60-100 watt tungsten
filament lamp and stored in slide boxes. I fixed
and stained the lavage slides several weeks to
nearly two years later, with equivalent satis-
factory results. For higher power microscopy
and photomicrography after staining, many of
the slides were covered with a resin
(Permount™) in xylene and a #1 thickness
coverglass. I have discovered, however, that
even in non-stained and non-covered slides,
spermatozoa can be identified, counted, and
photographed with phase-contrast microscopy
using a Leitz Laborlux 12 compound binocular
microscope.

The distinctive and relatively consistent
morphology of avian spermatozoa enabled
their identification even in the presence of di-
verse other kinds of cells and materials often
occurring in cloacal contents. I scanned slides
rapidlyatamagnification of 100 x (10 x ocular,
EF 10/0.25 PHACO 1 objective), but did all
critical and quantitative studies at 400 x mag-
nification (10 x ocular, EF 40/0.65 PHACO
2 objective). I estimated the total number of
sperm per lavage (slide specimen) from counts
of sperm in 100-300 microscope fields along
multiple transects of the dried lavage area on
the slide. The area of each field was 0.1590
mm?. I determined the total area of each lavage
either by planimetry of an enlarged outline
tracing (camera lucida), or by the formula rab,
when the lavage area on the slide approxi-
mated an ellipse. Therefore, the total number
of sperm on a slide = sperm counted (wrab)/
number of fields (0.1590). The arbitrary inclu-
sion of a particular spermatozoon within a mi-
croscopic field for counting depended upon the
occurrence within the field of half or more of
the acrosomal portion. This relatively small
but distinctive part was highly refractile and
easily visible in both stained and nonstained
slides. Fecal debris and the collection of sperm
into balls sometimes posed difficulties. Even
in those circumstances, however, sperm ac-
rosomal regions could be counted using phase
contrast microscopy.

I measured the lengths of sperm tails on
camera lucida tracings. The latter were made
from slides stained with Basic Fuchsin and
viewed with phase-contrast optics at 400 x,
with a final magnification in the tracings of
600 x. Calibration was done with a stage mi-

crometer slide, and measurements were made
with a precision opisometer (Minerva, Swit-
zerland).

RESULTS

Sperm were identified easily in the cloacal la-
vage slides (Fig. 1). Many had evidence of
structural modification, possibly owing in part
to the actions of variable tonicities of the la-
vage solutions and of temperature and drying.
The most frequent sign was swelling and oc-
casional disruption of the head and mid-piece
(e.g., Fig. 1, D-H).

Individuals of migratory species having clo-
acal sperm (Table 1) were of the greatest in-
terest. These represented three categories. The
first consisted of those species that were within
their known breeding range, and for which eco-
logical and behavioral observations suggested
that the individuals with cloacal sperm may
have been near their definitive breeding/nest-
ing sites. I observed territorial and/or other
prenesting behaviors in these species near the
places where individuals with cloacal sperm
were obtained concurrently. This category was
represented by: Whip-poor-will, Eastern Blue-
bird, American Robin, Kentucky Warbler,
Common Yellowthroat, Yellow-breasted Chat,
Summer Tanager, Rufous-sided Towhee, Field
Sparrow, Common Grackle, Bronzed Cow-
bird, and Northern (Baltimore) Oriole. It is
possible that of these species, some of the in-
dividuals with cloacal sperm may have been
still distant from their ultimate destinations or
territories when they were captured and la-
vaged.

The second category contained species that
were captured within their known breeding
range, but ecological and behavioral obser-
vations indicated that the individuals with clo-
acal sperm were not near typical breeding or
nesting areas. This category was represented
by: Red-winged Blackbirds at Galveston, and
Indigo Buntings at Foley. Red-winged Black-
birds at the Galveston study site occurred only
as small groups of adult males from 17 March
to 1 August. The earliest occurrence of cloacal
sperm (4 April) in any of the birds was sub-
stantially earlier than the recognized start of
the breeding season, mid-April, in Texas (Ob-
erholser 1974). All Red-winged Blackbirds with
cloacal sperm at Foley had already established
territories with appropriate nesting habitat.
Male Indigo Buntings lavaged at Foley (2-7
May) had cloacal sperm, but their behavior,
and the dates, suggested that, with rare excep-
tion, they were in transit (Table 2).

The third category was that of individuals
with cloacal sperm while considerably south,
or outside, of their species’ known breeding
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FIGURE 1. Photomicrographs of passerine spermatozoa in cloacal lavage slides stained with Basic Fuchsin. Bar
length in the lower right corners of each panel equals 20 pm in the particular specimen. (A) Male Red-eyed Vireo,
Foley, MO; 2 May, 11:20. (B) Male Gray Catbird, Foley, MO; 4 May, 06:00. (C) Brown Thrasher, Foley, MO; 3 May,
15:00. (D) Male Nashville Warbler, Foley, MO; 6 May, 06:30. (E) Male Kentucky Warbler, Foley, MO; 7 May, 08:
00. (F) First-year male Red-winged Blackbird, Foley, MO; 5 May, 06:00. (G) Male Northern (Baltimore) Oriole, Foley,
MO; 4 May, 09:00. (H) Uncertain sex Painted Bunting, Galveston, TX; 6 May, 07:29. (I) Male Yellow-breasted Chat,
Foley, MO; 3 May, 16:30.
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TABLE 1. Spring migrant species with sperm in cloacal lavages.

Birds

Species® Site® With sperm®  Total exam’d Dates
Whip-poor-will (Caprimulgus vociferus) F¢ Im Im 3f 05/01-02--06
Eastern Bluebird (Sialia sialis) F4 2m 2m 2f 05/02+05
American Robin (Turdus migratorius) F¢ Im Im 05/05¢
Gray Catbird (Dumetella carolinensis) G 0 25u 04/17-30
Fe 2m 3m (05/02-04)
Brown Thrasher (Toxostoma rufum) Fe 2m 3m If lu (05/01-04)-07
Red-eyed Vireo (Vireo olivaceus) G 0 17u 03/28-05/07
F Im Im 05/02¢
Nashville Warbler (Vermivora ruficapilla) F Im 2m 05/02, 06°
Kentucky Warbler (Oporornis formosus) G 0 Im 7f 04/15-05/02
Fe im 2m 1f 05/04-07¢
Common Yellowthroat (Geothlypis trichas) G 0 6m 4f 04/14-05/09
Fe Im 2m 05/03,: 06
Yellow-breasted Chat (Icteria virens) G 0 3u 04/26-28
Fe Im Im 05/03¢
Summer Tanager (Piranga rubra) G 0 10m 10f 03/30-05/05
Fe Im Im 1If 05/04¢
Rose-breasted Grosbeak (Pheucticus ludovicianus) G Im 4m 4f 04/22-05/08°-11
Fe Im 2m 1If 05/02, 05¢
Indigo Bunting (Passerina cyanea) G 0 23m 12f 03/30-05/06
: Fe Sm 5m 2f 05/02:-07¢
Painted Bunting (Passerina ciris) G lu 2m 5f lu 04/15-05/06°-09
Rufous-sided Towhee (Pipilo erythrophthalmus) F Im Im 05/04¢
Field Sparrow (Spizella pusilla) Fe Im 2m 05/04, 06
Red-winged Blackbird (Agelaius phoeniceus) G4 4m 10m 03/17(04/04-05/30)
F¢ 6m Tm 2f 05/03-05)
Common Grackle (Quiscalus quiscula) G 2m 4m 1f 03/30<05/22)
Bronzed Cowbird (Molothrus aeneus) G 2m 2m 1If 04/17-05/11¢
Northern (Baltimore) Oriole (Icterus galbula) G 0 4m 04/15-05/08
Fe Im 1m 05/04¢

= Sequence and names follow AOU (1983).

b G = Galveston, Texas; F = Foley, Missouri.

°m = males, f = females, u = sex uncertain.

¢ These sites within known breeding/nesting range of the species.

¢ Dates (or date range) for capture of birds with cloacal sperm, within dates (or date range) for all captures with lavages.

range. They were a Nashville Warbler at Foley,
Rose-breasted Grosbeak and Painted Bunting
at Galveston. The characteristics and circum-
stances of these individuals warrant particular
attention:

Nashville Warbler.—One of two males net-
ted and lavaged at Foley had abundant cloacal
sperm. The first of the two lavages taken con-
tained 25,500 and the second 33,800. Total
cloacal, or releasable, sperm were probably well
in excess of the observed total of 59,300. This
bird, captured and lavaged at 06:30 on 6 May,
was still over 300 km away from the nearest
known breeding area of the species (Pitelka
1940, Griscom et al. 1979, AOU 1983).

Rose-breasted Grosbeak.—This is a com-
mon migrant at Galveston, but I know of no
breeding records for it there or elsewhere in
Texas (Hall et al. 1959, Oberholser 1974). Its
known breeding range, in northern deciduous
forests, includes Foley, Missouri, but stops 900
km north of Galveston (AOU 1983). One of
the five males lavaged at Galveston, and one
of the two lavaged at Foley, had cloacal sperm.
Sperm densities and numbers in the serial la-
vages from these birds decreased precipitous-

ly, and the totals were significantly different
(Table 3). Each of the two males having cloacal
sperm was closely attended by a female. At
Galveston, the attending female remained near
the male while he was in the net and rejoined
him immediately after he was released. At Fo-
ley, the bird with cloacal sperm had the plum-
age of a first spring male and was captured with
a female lacking sperm. Other males (four at
Galveston and one at Foley) lacking cloacal
sperm did not have apparent attending females
in the vicinity.

Painted Bunting.—One of the five birds in
female-type plumage and lavaged at Galveston
(at 07:29 on 6 May) had cloacal sperm. Three
birds in full male plumage and similarly pro-
cessed at the same site lacked cloacal sperm.
The individual with cloacal sperm was at the
upper end of the size range for females. Since
male Painted Buntings in their first breeding
plumage often closely resemble adult females
(Oberholser 1974), it is wise to consider the
sex of the sperm-bearing individual as uncer-
tain. Cloacal sperm were present in all six serial
lavages, but the number per lavage declined
after lavage number 2 (Table 4). Painted Bun-
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TABLE 2. Numbers of cloacal sperm in male Indigo
Buntings at Foley, Missouri.

Lavages
X Sperm
Number of  Total sperm x10-3
Date Time slides x10-2 per slide
7 May 08:00 2 452 226
6 May 08:00 3 122 40.7
7 May 08:00 2 5.37 2.69
2 May 19:30 1 5.35 5.35
2 May 19:30 2 0.664 0.332

tings are known only as ‘““common migrants”
on Galveston Island, as noted by earlier ob-
servers (Hall et al. 1959) and as supported by
my observations from 1977 to 1983. Breeding
records are available, however, for the near
coastal mainland of Texas (Oberholser 1974).
Suitable habitat for breeding and nesting
Painted Buntings on the Texas mainland oc-
curs within 30-50 km of the Galveston site
where the bird with cloacal sperm was cap-
tured.

Of the 70 migratory species (448 individu-
als) lavaged at either or both Galveston and
Foley for this study, 20 (39 individuals) had
cloacal sperm (Table 1). Birds representing half
(10) of these sperm-bearing species were cap-
tured and lavaged at both localities. Eight of
these lavaged at both localities had cloacal
sperm only at Foley. The comparison of results
from Galveston and Foley (Table 1) for these
species is important in relation to possible in-
terpretations of preterritorial sperm in mi-
grants at Foley in comparison with what was
found in migrants at Galveston. Therefore, I
report both absences and occurrences of clo-
acal sperm in samples from these species at
both localities (Table 1).

Species whose cloacal lavages failed to show
cloacal sperm in migrants at any locality are
listed below. This is done to provide a helpful
database for further studies, in which cloacal
sperm will probably eventually be found in
some of these species but not in others, for
reasons which are obscure at the present time.
Sequence and names follow AOU (1983).
Names, collection site (G = Galveston, F =
Foley), number lavaged by sex (m = male, f =
female, u = sex uncertain), and date(s) are giv-
en:

White-winged Dove (Zenaida asiatica) G: 1f, 4u, 03/31-
05/31. Yellow-billed Cuckoo (Coccyzus americanus) G:
1u, 04/26. Chuck-will’s-widow (Caprimulgus carolinen-
sis) G: 1f, 04/17; F: 1f, 05/06. Yellow-bellied Sapsucker
(Sphyrapicus varius) G: 3f, 03/23-29. Eastern Wood-Pe-
wee (Contopus virens) G: 5u, 04/17-05/06. Yellow-bellied
Flycatcher (Empidonax flaviventris) G: 1u, 05/02. Aca-
dian Flycatcher (E. virescens) G: 2u, 04/26. Eastern Phoebe

(Sayornis phoebe) G: 1u, 05/07. Great Crested Flycatcher
(Myiarchus crinitus) F: 1f, 2u, 05/04-07. Eastern Kingbird
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TABLE 3. Densities (number/mm?) and total numbers
of sperm in serial lavage slides from two male Rose-breast-
ed Grosbeaks. A. from Galveston, 16:34, 8 May 1982. B.
from Foley, 06:45, 5 May 1983.

Indi-

vidual Slide # Density Total number

A 1 35.2 46,500
2 3.58 6,420

3 0.755 967

4 0.377 570

5 0.377 653

6 0.566 811

Total 55,900

B 1 0.189 273
2 0.0419 59

3 0.0000 0

Total 332

(Tyrannus tyrannus) G: 1lm, 03/27; F: 2u, 05/01-05. Pur-
ple Martin (Progne subis) G: 2m, 1f, 03/28-04/20. Tree
Swallow (Tachycineta bicolor) G: 1f, 03/27. Blue-gray
Gnatcatcher (Polioptila caerulea) G: 4u, 03/27-28. Veery
(Catharus fuscescens) G: 8u, 04/25-05/08. Gray-cheeked
Thrush (C. minimus) G: 12u, 04/18-28; F: 1u, 05/02.
Swainson’s Thrush (C. ustulatus) G: 14u, 04/22-05/07; F:
2u, 05/01. Wood Thrush (Hylocichla mustelina) G: 4u,
04/27-05/06; F: 1u, 05/07. White-eyed Vireo (Vireo gris-
eus) G: 2u, 03/28, 04/04. Yellow-throated Vireo (V. flav-
ifrons) G: 2u, 03/31-04/27. Blue-winged Warbler (Ver-
mivora pinus) G: 1f, 04/21. Tennessee Warbler (V.
peregrina) G: 9m, 9f, 04/19-05/01; F: 1m, 05/07. North-
ern Parula (Parula americana) G: 1m, 03/26. Yellow War-
bler (Dendroica petechia) G: 1m, 1f, 04/21, 05/04. Chest-
nut-sided Warbler (D. pensylvanica) G: 2m, 04/26-27.
Magnolia Warbler (D. magnolia) G: 4m, 05/07. Cape May
Warbler (D. tigrina) G: 1m, 1f, 05/01, 13. Yellow-rumped
(Myrtle) Warbler (D. coronata) G: 11, 03/20; F: 12m, 91,
2u, 05/01-07. Black-throated Green Warbler (D. virens)
G: 1f, 05/11; F: 2m, 05/02, 04. Blackburnian Warbler (D.
fusca) G: 1m, 04/28. Palm Warbler (D. palmarum) F: 4u,
05/01-02. Bay-breasted Warbler (D. castanea) G: Sm, 05/
07-12. Blackpoll Warbler (D. striata) G: 2m, 05/04, 06.
Black-and-white Warbler (Mniotilta varia) G: Sm, 3f, 03/
26-04/27; F: 1f, 05/02. American Redstart (Setophaga
ruticilla) G: 2m, 5f,04/27-05/11; F: 1m, 05/07. Prothono-
tary Warbler (Protonotaria citrea) G: 6m, 4f, 03/28-05/
01. Worm-eating Warbler (Helmitheros vermivorus) G: 3u,
03/28-04/30. Swainson’s Warbler (Limnothlypis swain-
sonii) G: 1u, 04/14. Ovenbird (Seiurus aurocapillus) G:
10u, 04/22-05/08; F: 1m, 05/06. Northern Waterthrush
(S. noveboracensis) G: 9u, 04/18-30. Louisiana Water-
thrush (S. motacilla) G: 3u, 03/30-05/05. Mourning War-
bler (Oporornis philadelphia) G: 1m, 05/07; 1f, 05/02.

TABLE 4. Densities (number/mm?) and total numbers
of sperm in serial cloacal lavage slides from a Painted
Bunting (sex? #960-73283).

Slide # Density Total number
1 7.93 13,800
2 27.2 55,200
3 1.38 2,540
4 1.51 2,210
5 0.566 888
6 0.440 736

Total 75,374
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Hooded Warbler (Wilsonia citrina) G: 2m, 4f, 03/21-04/
27. Canada Warbler ( W. canadensis) G: 1m, 04/26. Scarlet
Tanager (Piranga olivacea) G: 4f, 05/03-09. Blue Gros-
beak (Guiraca caerulea) G: 1m, 1f,04/21, 05/07. Chipping
Sparrow (Spizella passerina) F: 1m, 05/02. Swamp Spar-
row (Melospiza georgiana) F: 1u, 05/03. White-throated
Sparrow (Zonotrichia albicollis) F: 2m, 1f, 05/01-03.
Brown-headed Cowbird (Molothrus ater) G: 1m, 1f, 03/
31, 04/26; F: 2f, 05/01, 03. Orchard Oriole (Icterus spur-
ius) G: 7m, 5f, 04/02-07.

DISCUSSION

This research is based on the premise that care-
ful study of numbers, characteristics, timing,
and associated circumstances of cloacal sperm
will contribute better understanding of com-
parative avian reproductive biology. It is to be
expected that sperm occur in the cloaca in as-
sociation with reproductive activity. Even so,
I know of no published investigations of the
spontaneous occurrence of cloacal sperm in
feral birds, outside of my own recent work
(Quay 1984a, b). One can surmise that two
assumptions above all have deterred orni-
thologists from considering study of cloacal
sperm to be a possibly fruitful enterprise. First,
there is the cloacal mixing of sperm with fecal
debris, urinary concentrates, micro-organ-
isms, and sloughed epithelial and leucocytic
cells. Nevertheless, I have found in practice
that these inclusions usually do not prevent
either recognition of sperm, or their quanti-
tative study (Quay 1984a). This is a conse-
quence of careful technique combined with rel-
ative diluting out of other cloacal contents.
The second likely assumption, which also is
untrue, is that cloacal transit by sperm is nec-
essarily brief and infrequent. A brief post-ejac-
ulatory interval is not the only time of cloacal
occurrence of sperm, especially in males.
Sexually active male birds of many species
spontaneously drain sperm into the cloaca
(Quay 1984a, b, and unpubl.). This phenom-
enon has been noted in domestic cockerels
(Gallus gallus var. domesticus; de Reviers
1975). Its study, however, has been limited to
mammalian subjects (Aronson 1949, Orbach
1961, Beach and Eaton 1969). Even here it
is often empirically difficult to differentiate
between ‘‘spontaneous” or nonstimulated
ejaculation and intermittent or continuous
drainage of sperm from the male tract.
Quantification of sperm production in both
birds and mammals has often depended upon
outputs in frequently stimulated, or artificial,
ejaculations. Lino et al. (1967), however, sug-
gested that “counting the number of sperma-
tozoa in the urine of unejaculated males may
be a simple method of estimating DSP [daily
sperm production] in a variety of animals.”

My results indicate that such a procedure is
possible and worthy of evaluation in feral male
birds. Nevertheless, the relative quantitative
contributions of “spontaneous emission” to
the exterior, disintegration, and/or phagocy-
tosis within the male tract remain to be de-
termined. It is usually assumed that the first
of these is quantitatively the most important
(Fernandez-Collazo et al. 1971, de Reviers
1975).

A problem still exists in distinguishing a
posteriori sperm released by “spontaneous
emission” from those released through stim-
ulated ejaculation. Two kinds of stimulated
ejaculation are at issue: (1) gjaculation under
natural conditions and associated with normal
breeding activity, and (2) ejaculation induced
by handling or other artificial stimuli. There
is insufficient evidence, as yet, for supposing
that the first of these two kinds of ejaculation
was responsible for cloacal sperm in our pre-
territorial male migrants. Presumably, effec-
tive breeding and insemination did not occur
during migration. The second kind of ejacu-
lation also seems unlikely as the best expla-
nation, on the basis of several kinds of evi-
dence. Although stroking or massaging can lead
to artificial induction of ejaculation in at least
some species (Quinn and Burrows 1936; Wolf-
son 1952, 1960; see Gee and Temple 1978 for
later references), four lines of evidence suggest
that this is an infrequent or unlikely expla-
nation for cloacal sperm in my lavaged migrant
males: (1) Handling of male non-domesticated
birds, and of birds not sexually imprinted on
humans, inhibits the ejaculatory reflex and re-
lease of sperm and, instead, prompts defeca-
tion and urination (Lake 1978, Gee and Tem-
ple 1978). (2) My handling of the birds during
processing and lavage was rapid, gentle, and
minimal; there was, furthermore, no massag-
ing or stroking. (3) In the instances where serial
lavage samples were obtained from individual
males showing cloacal sperm, the number of
sperm was maximal or near maximal in the
first, and sometimes the second, lavage and
declined markedly in later ones, as in the Rose-
breasted Grosbeaks (Table 3). If the lavage
procedure had been inducing ejaculation or
release of sperm, it might be supposed that
later lavage samples would be more likely to
contain greater numbers of sperm. (4) In a re-
cent experimental study using several different
feral passerine species, I tested the effect of
gently massaging or “milking” the paracloacal
region of males having a well developed clo-
acal protuberance here. Two cloacal lavages
were taken before the massage and at least one
following it. Maximal numbers of cloacal sperm



usually occurred immediately after the para-
cloacal massage and these numbers generally
greatly exceeded those which were ever ob-
tained by simple lavage alone. Some of the
individual passerine males tested showed clo-
acal sperm, but only after the paracloacal mas-
sage. Others showing cloacal sperm before par-
acloacal massage had relatively low numbers.
Other kinds of procedures and circumstances
were tested, and marked individual variations
between birds were noted. For this reason, the
presentation and analysis of this experimental
study is best deferred, but the above obser-
vations from it tend to support the conclusion
that cloacal lavage itself need not induce ejac-
ulation or major release of sperm into the cloa-
ca.
The most important observation from this
study is that sperm release occurs in spring
migrant males of some species while they are
still distant from their nesting territories. This
extra- or pre-territorial release of normal sperm
(Fig. 1) into the cloaca is a far more cogent
criterion of physiological readiness for breed-
ing than is testicular size or presence of sperm
in testis or epididymis. Sperm taken from either
the testis or epididymis have a much lower
capacity to fertilize than do those from the
ductus deferens (Munro 1938, Murton and
Westwood 1977). A necessary functional mat-
uration follows the structural maturation of
the sperm.

Among the migrant species represented by
the greatest numbers of males, species differ-
ences are suggested in the relative timing of
sperm release into the cloaca. For example,
sperm release occurred in a migrant male Rose-
breasted Grosbeak while still far from the
known breeding range, but not in any of the
male Summer Tanagers (Table 1) although they
were approaching more closely the known
breeding range of the species. Study of such
species differences, using large sample sizes,
more times of sampling, and localities repre-
senting more latitudes and habitats will be de-
sirable. The early or pre-territorial sperm re-
lease of some species is probably related to a
reproductive optimization strategy, in the sense
of Dunbar (1983). This habit may be adap-
tively most significant in the case of migrant
species with relatively short nesting seasons in
northern latitudes. It also seems likely, and
worthy of testing, that early or pre-territorial
sperm release may be linked with early laying
in some species. The variable importance of,
and some of the conditions giving advantage
to, early laying of eggs have been reviewed by
Rowley (1983). These would seem in many
instances to be relevant as well in consider-
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ation of the possible biological correlates and
importance of early sperm release in migrants.
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