in the amount of retinal illumination re-
quired to achieve threshold. The great-
est separation occurs at 7.5 minutes,
when there is approximately 1 log tro-
land difference.

In one analysis of the data we shifted
the curve formed by the control thresh-
old values laterally to 3 minutes earlier
(Fig. 2). The shapes of these curves
are identical, and the curves essentially
are not different. The effect was demon-
strated by three of the four subjects.
The woman who failed the stereopsis
test did not exhibit any effect at all; ap-
parently normal binocular vision is nec-
essary for it (4).

We conducted brief experiments on
one subject to determine some of the
limits of the effect. We found that light
adaptation in the contralateral eye, not
only for the 5 minutes of light adapta-
tion but also for the entire 40 minutes
of the dark-adaptation period, had no
effect on the dark-adaptation curves;
this light adaptation was the same as
the control.

Since there had been a difference in
size and intensity for the light-adapting
fields for the left and right eyes in the
original study, we determined what, if
any, effect equal adaptation states for
the two eyes would have. Before dark
adaptation, the eyes were simultaneous-
ly exposed together for 5 minutes to
an adapting field outside the adap-
tometer. The threshold determinations
made under the control and experiment-
al conditions were not significantly dif-
ferent.

Finally, when the inducing field of
the contralateral eye was made much
brighter (by 1.2 log units) the inter-
ocular effect vanished. When the in-
ducing field was dimmed by 0.3 log
unit, the time shift appeared unchanged.

The last findings may provide a clue
to the nature of the effect. With both
of the light-adapting fields similar in
luminance but different in size and
retinal location, both are clearly seen
simultaneously; this is also true when
the inducing field was made slightly
dimmer. Making the inducing field
brighter by 1.2 log units caused rivalry
between the fields, and during adapta-
tion to light the subject could see only
with one or the other eye alternately.
On the other hand, when both dissimilar
patterns can be seen superimposed,
there is strong local suppression of
each light-adapting field by the other.
The region where the stimulus will ap-
pear is clearly dimmed during light

“adaptation by local suppression from
the inducing field. Dark adaptation is
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but a special case of light adaptation—
an adjustment to lowered levels of
luminance. A light-adapting effect which
is directly related to the subjective
brightness of the adapting field may be
superimposed upon the well-known
peripheral light-adaptation processes.

THERON G. LANSFORD
Tri-State College,
Angola, Indiana 46703

Howarp D. BAKER

Department of Psychology, Florida
State University, Tallahassee 32306
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Communal Nursing in Mice: Influence of
Multiple Mothers on the Growth of the Young

Abstract. Female mice will combine their litters into a communal nest. The
young raised in a communal nest show faster rates of growth during the first
20 days than young raised by single females, even when the ratio of mothers

to young is the same.

In certain species of feral rodents
(Mus, Peromyscus), more than one fe-
male in a local population may achieve
pregnancy at the same time. Under
these circumstances, the females may
combine their young in a communal
nest, which they continue to share for
several consecutive litters and often
share with the litters of their daugh-
ters (/). Findings on albino mice raised
in the laboratory have confirmed these
observations. On parturition, pregnant
mice housed in the same cage would
build one nest, combine their litters,
and nurse them simultaneously. This
phenomenon occurred even when there
was a discrepancy of up to 12 days
in the age of the young or when the
area of the cage was increased sev-
eral times (2). Because this “socialized”
form of maternal behavior occurs so
consistently but has not been experi-
mentally analyzed, we determined in
what ways communal nursing influ-

Table 1. Body weights of individual Mus
pups taken at 9 and 19 days of age (mean
+ S.E.).

Group' Pups Body weights (g)

(female: (No.)

young) ' 9 days* 19 dayst
1:14 35 459+ 0.14 7.98 = 0.19
1:7 42  555=*=0.14 10.81 = 0.17
2:14 70 6.36 =0.10 11.15 %= 0.10
3:21 83 6.77 =0.28 11.96 = 0.10
3:14 28 7.04 =0.18 12.77 = 0.19

* All groups differed significantly (P < .005, two-
tailed t-tests) except for the following: 3:21 and
2:14; and 3:14 and 3:21. i All groups differ
significantly from one another (P <.025, two-
tailed t-tests).

ences the development of the young.
The results show that the growth rate
of mice is enhanced by the presence
of more than one mother, even when
the ratio of mothers to young is con-
stant.

Nulliparous pregnant mice (inbred
strain BALB/c) were reémoved from
community cages 5 to 7 days before
parturition and placed in separate
cages. On the day of parturition,
mothers and their young were com-
bined randomly in various groupings.
These consisted of the following ratios
of mothers to young: eight litters of
one mother with seven pups (1:7); six
litters of two mothers with 14 pups
(2:14); six litters of three mothers with
21 pups (3:21); six litters of one
mother with 14 pups (1:14); and four
litters of three mothers with 14 pups
(3:14). Seven was chosen as the stan-
dard litter size because it approximated
the average number of young produced
by our primiparous females. The cages
(20.5 by 36 by 15.5 cm) contained
bedding (Sanicel) and were devoid of
any nesting materials (3). The mice
were given free access to breeding
chow and water. The females and their
young were simultaneously introduced
into each cage, and the young of each
female were placed in separate piles.
By the end of their first day together,
the females combined their litters into
one pile in a corner of the cage. The
young in each cage were weighed as a
group every other day. The day follow-
ing parturition was regarded as day 1.
Most of the litters were weighed on
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Fig. 1 (left). Growth rates of litters of 14 pups during the first

Age (days)

20 days when provided with one, two, and three mothers.

Fig. 2 (right). Growth rates of two different litter sizes when the ratios of mothers to young are constant.

odd days, but a few litters of each
group were weighed on even days to
obtain weight values for each day.
Each pup was weighed at 9 and-19
days of age. The differences in weights
among the 9- and 19-day groups were
compared by a one-way analysis of
variance. Significant F' values were ob-
tained for both the 9-day group
(Fy.053 =739, P <.001, d.f. =257)
and the 19-day group (Fy..53 = 93.8,
P < .001, d.f. = 257); t-tests were con-
sequently run on these data (Table 1).
In a few cases pups died before the
end of the experimental period. For
this reason some of the sample sizes
given in Table 1 are not exact multi-
ples of the litter size (4).

When additional mothers were pres-
ent, and litter size was held constant at
14 young, growth rates of the young
were accelerated (Fig. 1). These differ-
ences were apparent when the young
were weighed individually at 9 days of
age and were even more exaggerated at
19 days of age (Table 1). The differences
in body weight are most likely related
to the nutritional benefit of additional
milk provided by more than one
mother. When an increase in litter size
was accompanied by additional lactat-
ing females, but the ratio of mothers
to young held constant, differences
were also evident (Figs. 1 and 2) (5).
In these groups (1:7, 2:14, and 3:21)
all the vyoung presumably had an
equivalent access to milk. Although
there were no statistically significant
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differences between the body weights
of the 2:14 and 3:21 groups at 9 days,
all of these young weighed significantly
more than the 1:7 group (Table 1). By
19 days of age, differences between
each of the groups were more obvious
and all differed significantly from one
another.

Differences in rates of growth by
pups are affected not only by possible
nutritional factors provided by extra
mothers, but also by other influences
associated with additional mothers and
littermates. There are three categories
of stimuli that could act to promote
faster growth rates in our communal
groupings: tactile, thermal, and nutri-
tional. In rats, tactile stimuli associ-
ated with handling of the pups during
the first 10 days of life resulted in
higher individual body weights at a
later age, but this effect was not ap-
parent until 69 days of age (6). The
same phenomenon may occur in mice,
with tactile stimuli emanating from ad-
ditional mothers and young in some
unknown way promoting an increased
body weight during the first 20 days.
Murid rodent pups regulate their tem-
perature poorly during the early neo-
natal period. The presence of addi-
tional littermates and mothers could
serve to insulate the pups, so that more
metabolic energy could be devoted to
growth. Finally, we have noticed that
communally nursing females will simul-
taneously nurse during the first few
days postpartum, but as the pups grow

older and their milk demands increase,
the mothers tend to nurse alone and
relieve one another at nursing duty
quite frequently. This arrangement may
allow the pups an increased amount
of uninterrupted feeding time and per-
mit the females to furnish more milk
of a higher quality.
ANNE SAYLER

MICHAEL SALMON
Department of Zoology,
University of Ilinois, Urbana 61801
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