
of estradiol fused on stainless steel rods. 
One of these was placed in the pectoral 
region, the other under the scruff of 
the neck. This procedure, we find, pro- 
duces a female whose receptivity re- 
mains constant over many months (6). 
The rats were maintained in cages with 
large-mesh flooring (12 mm) so all drop- 
pings would immediately fall through 
onto a paper-covered tray below. Every 
morning between 8:30 and 10:00 a.m. 
a record was made of the number of 
copulation plugs lying on the paper. 
These data were used to calculate the 
number of copulations and the per- 
centage of days on which copulations 
occurred. 

Following a 2-week control period 
lesions were made with platinum elec- 
trodes 0.36 mm in diameter (28 gauge), 
with the insulation cleared from about 
0.5 mm at the tip. With the Grass S-4 
stimulator a direct current of 1 ma 
(anodal) was applied for 15 seconds; 
the cathode was a large metal rod 
placed in the anus. The coordinates 
used were those of the de Groot (7) 
atlas, with the middle hypothalamic 
lesions made at A 6.0 and 5.6, mid- 
line and depth -3.0 mm. The mam- 
millary lesions were made at A 4.2, 
midline and depth -4.0 mm; for the 
lateral lesions the same coordinates were 
used, except that they were 1.5 mm on 
either side of the midline. All lateral 
lesions were made bilaterally. 

These findings clearly do not support 
the workers who found cessation of 
sexual activity following mammillary 
lesions. They are in agreement with 
those who found no change in sexual 
behavior following mammillary lesions. 
One report has appeared which indi- 
cated that fairly large lesions at the 
junction of the diencephalon and mes- 
encephalon can result in changes in 
the behavior pattern making up a com- 
plete copulatory sequence (8). Follow- 
ing such lesions about 50 percent of 
the animals showed a decreased number 
of intromissions to ejaculation and a 
shortened latency period between an 
ejaculation and the beginning of the 
next copulatory sequence. Thus in a 
30-minute test period the animals ejacu- 
lated a greater number of times than 
the controls. These changes were found 
to be stable during 2 to 6 months of 
testing. Similarly, for the female there 
is a report that lesions in the pre- 
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they might be open to interpretation 
from the standpoint that the results 
were dependent upon irritative foci set 
up by deposits of metal salts in the 
brain, especially in light of the fact 
that Everett and Radford got ovulation 
only when stimuli were passed through 
iron-bearing electrodes, and then only 
when a certain mass of nervous tissue 
had been affected by the iron deposits. 
Similar stimulation with platinum elec- 
trodes failed to produce ovulation (4). 

Our study was made with platinum 
electrodes to obviate the possible prob- 
lems inherent due to the possibilities 
of chronic stimulation resulting from 
metal deposits in the brain. Using 
the platinum electrode, we were able 
to produce striking changes in total sex 
behavior in the male as the result of 
placing small lesions in the mammillary 
bodies. 

Therefore inhibitory structures im- 
portant in regulation of the occurrence 
and frequency of sexual behavior must 
be assumed to exist in the mammillary 
body region in the male rat. In the 
male, lesions in the mammillary region 
lead to increased total copulatory per- 
formance, while in the female lesions in 
the mammillary region result in a re- 
lease of overt sex behavior from the 
controlling influence of the hormonal 
milieu as expressed in the normal 
estrous cycle. 

ROBERT D. LISK 

Department of Biology, 
Princeton University, 
Princeton, New Jersey 08540 
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Neutron-Activation Analysis Neutron-Activation Analysis 

Schroeder, Kraner, Evans, and 
Brydges [Science 151, 815 (1966)] de- 
scribe the use of lithium-drifted ger- 
manium detectors for neutron-activa- 
tion analysis when destruction of the 
specimens must be avoided. I wish to 
suggest a rather obvious modification 
of the technique, not mentioned by the 
authors or elsewhere so far as I am 
aware. 

The results reported pertain to ir- 
radiation by the whole neutron spec- 
trum of the particular reactor used, in 
this case primarily a thermal neutron 
spectrum with a higher-energy tail. It 
is noted that the presence of Na may 
make observations of elements with 
similar half-life difficult, but that, in 
general, the data from the presence 
of elements with dissimilar half-lives 
can be enhanced or suppressed by 
choice of irradiation time. What is 
not mentioned is that this can also 
be done by spectral modification of 
the neutron flux. The modification con- 
sists in suppressing the number of neu- 
trons in a given energy region of the 
spectrum-the region responsible for 
the activation. This can be done by 
surrounding the specimen by a suitable 
absorber of "Dagwood sandwich" of 
absorbers or by making a suitable geom- 
etry for the use of materials which 
selectively scatter neutrons away from 
the sample so that those impinging 
on it have the desired spectrum. The 
first method uses only the dependence 
of absorption cross section on neutron 
energy and the second uses the total 
cross section. The simplest arrangement 
is to use the element which it is desired 
to suppress. However, there are so 
many resonances among the many stable 
nuclides, and overlapping ones, that a 
large number of possibilities exists. 
Sometimes one may wish to employ 
a different primary spectrum by using 
a different reactor. 

The suppression of Na is probably 
not the easiest case, though certainly 
some gain can be achieved by a scatter- 
ing-out arrangement, for Na is a weak 
absorber. Undoubtedly, the bulk of acti- 
vation occurs in the 1/v region for 
practically all nuclei, so one would 
wish strong filtering in this region with 
l?B or 3He in order to take advantage 
of the more selective spectral modifi- 
cation of the resonance region. When- 
ever the activation results from reso- 
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ing the spectrum. A reactor with a 
nonthermal spectrum would be ad- 
vantageous. 

Schroeder et al. remarked that lead 
is not readily measurable by activation 
analysis and hence they were not able 
to test its presence in the old printed 
matter they analyzed. Silver is a com- 
mon impurity in commercial lead even 
today. Perhaps the silver content of 
old lead objects could provide a clue 
in correlation with the appearance of 
silver in printed matter. 

J. H. MANLEY 
Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87544 
10 March 1966 

Statistical Analysis 
in Toxicity Experiments 

Three points should be made about 
Lindsay and Kullman's "Pentobarbital 
sodium: variation in toxicity" [Science 
151, 576 (1966)]. 

First, their statistical analysis gives no 
appreciable basis for the notion that de- 
pendence of toxicity upon hour of the 
day varies from experiment to experi- 
ment. Only one of eight tests reached 
the conventional 5-percent significance 
level. This should be expected by chance 
in 34 percent of such analyses, and in 
14 percent of such analyses with the ac- 
tual level reached, 0.019. Further, the 
comprehensive test of this interaction 
reaches only the probability of 0.092. 
If this slight observed tendency toward 
significant interaction needs explanation, 
one is readily available in that the arcsin 
transformation would not preserve the 
shape of the curve as dose (or sensitiv- 

ity) changes. 
Second, there is appreciable evidence 

that time of day has some effect, which 
is apparently roughly quadratic, with a 
maximum near the middle of the interval 
studied. (The "significant" term of sev- 
enth degree is subject to discussion paral- 
lel to that above.) Thus the concluding 
paragraph is misleading at best: no sub- 
stantial evidence has been presented that 
the "full complexity of the toxicity 
curve" is more than that of the diurnal 
fluctuation which is familiar in many 
phenomena. 

Third, it is a serious deficiency in the 
design of these experiments that "Two 
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quence of differences between cages, and 
it cannot be argued logically that the ef- 
fect is even partly ascribable to time of 

day, unless this possibility is taken into 
account in the statistical analysis and in- 

terpretation. 
H. W. NORTON 

Department of Animal Science, 
College of Agriculture, 
University of Illinois, Urbana 
11 February 1966 

Quasar Red Shifts: Can They 
Be Due to Implosion? 

Halton Arp [Science 151, 1214 

(1966)] has given significant observa- 
tional evidence for believing that at least 
some of the quasars are not as distant 
as has been generally supposed. If his 
evidence can properly be extrapolated to 
embrace all the quasars, their power out- 

put will no longer pose a formidable 

problem. But, as he points out, a new 

problem will arise because we shall no 

longer be able to attribute their very 
large red shifts to extreme distance. 

As one possibility, he has suggested 
that the red shifts may be due to high 
collapse velocity of material toward the 
centers of the quasars regarded as very 
compact objects. It is the purpose of this 
note to mention two possible difficulties 
with this suggestion. The first is sugges- 
tive rather than compelling. It has to do 
with the size and longevity of the quas- 
ars. Fluctuations in brightness place an 

upper limit on the size of at least some 
of them. If their outer radiating matter 
is falling inward with radial speeds that 
are significant fractions of the speed of 
light, and if the these speeds are not 

ephemeral, then the quasars would have 
to have been much larger in the past. For 

example, 3C273 has been traced back to 
the year 1888, and it exhibits fluctua- 
tions in brightness, one period being of 

length 15 years and the smallest being 
of length of about a year. If we assume 
that the red shift corresponding to a re- 
cession velocity of approximately 0.15c 
has been substantially constant since 

1888, and if we assume that the red shift 
is due to the implosion suggested by Arp, 
then 3C273 will have shrunk in diameter 

by about an order of magnitude, and 
one has to ask whether it is likely that 
the periodicity of the fluctuations in 
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Think of a quasar as an imploding 
sphere presenting a visual appearance of 
an imploding disk. The light from the 
center of the observed disk will indeed 
exhibit the full Doppler red shift, but 

light from other parts of the disk will ex- 
hibit smaller shifts, since the luminous 
matte remitting the light will be moving 
toward the center of the sphere and thus 
will not be moving away from us along 
the line of sight. Indeed, light from the 

edge of the disk will come from matter 

moving transversely to the line of sight 
and will exhibit at most only the small 
second order Doppler effect of 1/2 /c2 

(plus such gravitational and Hubble 
shifts as may be present, but these, on 
the present hypothesis, are small com- 

pared with the observed shift). Conse- 

quently, there would be not a red shift 
but rather a red smear. The spectral lines 
would not be displaced while remaining 
relatively sharp but would be spread out, 
stretching from their gravitational-plus- 
Hubble-shifted positions. Photos of the 
shifted lines do not seem to exhibit such 
a broadening. 

If there is merit in either of the fore- 

going points, it would seem that the red 
shifts of the quasars cannot be attributed 
to the implosion process tentatively put 
forward by Arp, and this leaves only his 
other alternative of an unknown process. 

Arp does remark that fairly narrow 

spectral lines could result if only parts 
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argument, different parts of the shell 
should exhibit shifts ranging over a very 
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