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Tue osiECT of this note is to carrecl an error which appeared i un
garlier paper Breeding rhythms o] Selunpgor Rodents { Harrison 1952 }.
[n that paper the variation in pregnancy rate of forest species Wils
discussed. A pmnounc,ed bimonthly rhythm was abserved, which seemed
to fit in a little Loo closely with the junar month to be cxaplained wheolly
by the effect of gestation and delayed fertilisation OF implantation of
embryos. To explain this correspondence moonlight effcct wis postu-
Tated, namely 2 tendency for conceptions 10 be more frequent at SO
parts af the junar month than at others. In order 10 test this, records
of pregnancies of trapped rats WCIt examined o SEE if young Of old
embryos were more frequent atl one part of the month than at another,
As a simple criterion of age, lilters were clagsed us syoung” OF tald”
according 10 whether the uverige weight of the embryos was less thun
or greater than the median weight of all embryos of that species.

An inspection af Table 4 (P [{70) of thal papct shows thal
“young’ litters were in facl more frequent in the early parts of the lunat
months and that wold® litters were more frequent in the later parts.
considering those species for which enough records were available.
Since the gestation period af these rats is of the order af 20 days this
is what would be expected f there were a greatet probability of concep-
tion during the early part of the funar month: that there should be an
excess of young litters during the early part of the month and @ cOrres”
ponding SXCESs of old litters some 10 days later. The guestion which
arose was whether the observed diflerence was due to the supposed
moonlight effect or duc to chance fluctuations in numbers.

The test uscd was, quite legitimately. @ chi-squarcd o8t but the
result obtained. 1637, was misinterpreted, since the table of values
was entered with 5 degrees of freedom, giving 2 pmhabilily of such 4
value of less than 001, instead of with 11 deprees af which gives &
probability of only 0:13. 1 am indebted to Dr. w. van der Bijl of the
Royal Netherlands Meteorological Institute, for pointing out the erfor,
and also for suggesting the more censitive test used below.
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The chi-squared test does not, in fact, give 3 significant resull.
That does nol prove that the suggested relationship is not LTUe. 1t shows
merely that, with the particular test used, the effect is indistinguishable
from a chante variation of numbers. A more sensitive tesl is needed.
such as is used below.

Before using the more sensitive test, however, the opportunity has
been taken of bringing the information up-to-date by including preg-
nancies observed up 1o the end of 1952 (Table 1)- Since 1952 the
collecting method has been changed, and it was thought advisable to
treat the figures obtained before and after the change separately- The
condition that no longer applies is that collections shall be egually likely
fram all parts of the lunar month.

TasLE |

sumbers of “young” and “ald™ litkers consolidated for each fve-day period
of the lunar monthe (New Moon = day 1) during the years 1948-1952 for rats

of the following species from {orest arcas in Selangor.

Dav of lunar month s -5 610 11=15 16-20 21-25 2630
Rarins miilleri

(d A, e 3 L 3 il 4 3

Y oung il e i) 0 2. 4 i 4
Rortris sabernus

Oid o o 3 i 3 2 7-3 T

¥ oung e . B & 3 [ -5 4
Rattus paitis jularensis

Ofd A e 4 1 1 1.5 E] 4

Young 3 .o 3 0 7 15 5 2
Ratfus whiteheadi

Old i . -2 5.7 4 4 4 89

Young i = 5-1 fi-3 7 3 2 5-1
Hattes rajall

Old i Al 1-5 3 2 1 4 z

Young a o 1-5 L 4 2 z 1
Tatal all specics

id & - 134 147 i3 10-3 4.5 24.9

Y oung o - 166 153 2 163 11-3 i8-1

All ages: .- it 10 30 L] 27 36 43
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The hypothesis 10 be tested is that there is a tendency for there
{0 be an CXCESS of “young” litices -n one part of the {unar months, with
4 corresponding XCCss of “old” litters some ten days later, and that the
same rhythm <hould appear in each species. If this is o, then the
numbers of “young” litters for cach Specics should be correlated with
the numbers of nold” litters ten days Jater for the same species and all
other species. That this is true is shown in Tablc 2 where the pwenty-five
correlation coefficients obtained are set out, 1f there were no such
cotrelation, then the values obtained <hould be distributed at randomni
about ZEro. Their mean yatue, however, is 0222, and the test of
significance is to decide the pmbubiiity that such a value could occur
in a random population.
TanLe T

- Correlation coefficients betwoen the numbers of “young” Titters by five-day
periods (Table 1) and the nombets of “old™ liters for periods ten days later

for each species and between each pair of specics.

Ralius

Species pilleri sorhaniis julorensis whiteheadi rajah
&, miilleri i 0271 0559 —0-449 0716 0-452
R, sabanus g {1658 —0-176 —0-037 0-ART --433
Rt julorensis i -B03 0-521 4138 —[0-500 {646
R whitehcadi i 215 0-100 ~0-039 —:093 {643
R. rajah . 0491 0-813 0-260 0045 1948

Mean value = 3-222.

if the values of the correlation coeficient (1) 21€ (runstormed nto
values of z according 10 the relation.
z =% log {1—{—r}—-—h:rg {1-r}
then z 15 distributed normally with variance L/ (n-1) {where 1 =
degrees of freedom ). This relationship is tabulated by Fisher and Yates
(1943) and using {heir table wo obtain

- = 291, standard deviation == 0-116.

The probability of obtaining such 2 deviation from zero by chance s
0.012, and the probability of getting such a positive correlation is 0006.
Clearly there is 2 significant caprelation betwecn the numbers of “young’
fitters and the numbers of “old” litters ten days later of cach species.

By out definition of “young” and “old”, however, any variation
in the number of young litters should be accompanied by 4 stmilar
yaration in the pumber of gld ones some ten days later, and thus
fuctuations in aumbers which wete not related Lo the lunar month
would contribute 10 @ positive correlation. The effect of such fluctuations
is partly eliminated by the consolidation of results over @ period of
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about sixty lunar months, but it is important to show that variations do
occur in all species at the same time. This his been done alecady ta
cerlain extent, since twenty of the twenty-five coeflicients are correla-
tions between different species. 17 we consider only these correlations
hetween dillerent species we oblain average correlation of 0209, with
a probability of 0:026; a value still significant. As a confirmation, how-
ever, we may take the correlations between the numbers of young
litters in different species for corresponding periods, as set out in Table
3. and similarly those between numbers of old litters for corresponding
periods (Table 4).

TanLe 3

Correlation coefficients between the numbers of “young” litters for different
specics af corresponding periods.

Ratiug
rrafah whiteheadi jolorensis sabanis
R. mifilleri g e [3-33% ~0-1749 =056 -0-E52
R. sabunns = —0-534 0-334 (834 —
R. r. joloremsis .. D717 0-046 — —
R. whitehsadi = 0-302 — — —

Mean value = —04HHT.

TABRLE 4

Correlation coefficients between the numbers of “ofd™ litters for differcal
species at corresponding periods.

Ralins
rajalt wiliiteheoadi ferlerrpmsis BT TIATES
R, muiilleri o L] 023 0-3%1 0:734
R. sabanis R 0-B13 628 0:377 -
R. r. julovensiv .. 0-026 —{-044 -- —
R. wihiteleadi i3 0-127 — = —

Mean vilue = 0378,

In fact the average correlation coefficient for the “young™ litiers:
is very close to zero, and offers no evidence of moonlight effect. The
average cocfficient for the “old” litters, however, is 0-378, with a pro-
bability only 0:006 that it could have occurred by chance.

The question immediately arises whether the lack of correlation:
for the young litters disproves the moonlight effect. A further scruliny
reveals that almost the whaole of the negative element in the table s
caused by the single item of 8 “young” litters of Rarms sabanus during
the second five-day period. If this figure has been say zero then the-
correlation would have been significant. Furthermore if the two Tables
3 and 4 arc treated as a single calculation, the average coefficient
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between litters of the same age in corresponding periods is 0-190 with
a probability of (+046, which is within the conventional level of signifi-
cance.

Summary

This paper cofrecls an error in an earlier paper: “Breeding rhy-
thms of Selangor Rodents”. In that paper a moonlight effect was postu-
lated to explain certain rhythms. It was sugpested that conceptions arc
more frequent at some part of the junar month than at others, and
firures were quoted in evidence af that.

The test of significance of those figures was. however, incorrectly
applied, and did not in fact prove the case. Here the figures are brought
up-to-date and a ditferent test of significance applied. The result is good
cvidence for the existence of such a “moonlight effect.”
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