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Letters Letters 

Animal Welfare Regulations 

The U.S. Department of Agriculture 
(USDA) will soon propose changes 
in its Animal Welfare Regulations. 
These changes will require that regu- 
lated institutions provide dog cages 
high enough for the dog to stand on its 
rear legs with the front feet resting on 
the side of the cage, and that, after 
being in the facility for 21 days, each 
dog must be given an opportunity for 
exercise outside the cage for 30 min- 
utes, 5 days of each week. Apparently 
these changes will apply only to dogs 
from random sources. 

These changes will necessitate the 
expenditure of great sums of money 
by medical research and teaching in- 
stitutions of this country. I know of 
no scientific proof that these changes 
will benefit dogs physiologically. The 
changes are ostensibly being proposed 
to improve the'dogs' psychological well- 
being. Certainly, it is most doubtful 
that the dogs will benefit psychologically 
from these expensive changes. 

USDA should be required to prove 
that these changes are beneficial and 
needed before they require the scien- 
tific community to expend these much 
needed sums of money. Interested in- 
dividuals and institutions should be pre- 
pared to comment on the proposed 
changes, which will be published in the 
Federal Register. Comments should be 
addressed to USDA. 

GENE A. BINGHAM 

American Association for Laboratory 
Animal Science, 2317 West Jefferson 
Street, Suite 208, 
Joliet, Illinois 60435 

Orientation of the Pyramids 

I would like to agree with Pawley 
and Abrahamsen (2 Mar., p. 892) that 
it would be a great pity to overlook 
any geophysical insights contained in 
the pyramids. However, before one 
can draw their deduction-namely, 
that an ancient meridian laid down at 
Giza has shifted in azimuth-some ad- 
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ditional information is needed. As far 
as I know, this information does not 
exist. 

The key question is the precision 
with which the direction of north was 
(and not merely might have been) de- 
termined. This cannot really be ar- 
gued from the internal consistency of 
the architecture itself, because mea- 
surements could have been transferred 
from an established azimuth line with 
a higher relative precision than the ab- 
solute precision of the line itself (de- 
pending on the techniques). The ar- 
gument, in this context, that the two 
meridians of a pyramid were inde- 
pendently aligned, is far from conclu- 
sive. Likewise, the agreement in orien- 
tation between Cheops' and Cheph- 
ren's pyramids tells nothing about the 
absolute direction of north; since they 
are within a few hundred meters of one 
another, it is at least as likely that the 
builders of the younger pyramid took 
its azimuth from the older one as that 
it was laid down by new astronomical 
observations-if the object was esthetic, 
almost any surveyor would have rec- 
ommended the first method over the 
second. What is really needed is evi- 
dence from structures sufficiently sep- 
arated that at least one at each loca- 
tion had to be based on astronomical 
observations (presumably of a circum- 
polar star at its extreme diurnal azi- 
muths); this is precisely what is lacking, 
as the authors state. 

Of surviving astronomical observa- 
tions that we may check for ourselves, 
absolute naked-eye precision as good as 
1' of arc was unknown until Brahe and 
Hevelius in the 16th and 17th centuries 
(1). What they were doing was more dif- 
ficult than the determination of north. 
Nevertheless, without further evidence 
we may deem it nearly as probable that 
geological effects have improved, as 
that they have worsened, an azimuth 
line laid down 4500 years ago and 
which even today is only 3' to 4' from 
true north. 

C. B. STEPHENSON 
Warner and Swasey Observatory, 
Case Western Reserve University, 
Cleveland, Ohio 44106 
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In the report "Do the pyramids 
show continental drift?" by G. S. Paw- 
ley and N. Abrahamsen, it is stated 
that "At the time of building [of the 
pyramids of Giza, about 4500 years 
ago], the 'pole star' would have been 
Vega." Vega never was a good pole 
star, but it was nearest the celestial 
north pole of rotation (about 4? from 
it) approximately 13,800 years ago (1), 
or over 9000 years earlier than Pawley 
and Abrahamsen suggest. Perhaps the 
star Thuban, Alpha Draconis, was in- 
tended; it was nearest the celestial 
pole in 2832 B.C. 

Also it is stated that "there is no di- 
rect astronomical method of east-west 
alignment." On the contrary, one can 
use two vertical posts, one fixed and 
one movable, being careful that the 
line defined by their tops is horizontal. 
Line the two posts up with the rising 
sun, and see if this line also passes 
through the setting sun. On the day 
that it does, the sun is at an equinox 
and the line is an east-west line. To al- 
low for the rapid change in the declina- 
tion of the sun near the time of the 
equinoxes, make the observations at a 
spring and at an autumnal equinox. 

CHARLES H. SMILEY 
Box 1841, Brown University, 
Providence, Rhode Island 02912 
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It is pleasing indeed that our report 
has caused many scientists to think of 
the possible implications of the mis- 
alignment of the pyramids of Giza. 
The letters from Stephenson and Smiley 
are but a few of those we have 
received, a number of which point out 
the error concerning what would have 
been the pole star at the time of the 
building of the pyramids. 

Any star within a few degrees of 
the pole would have sufficed for align- 
ment, and Thuban could well have 
been the pole star, as Smiley calculates. 
However, its magnitude is 3/2, so it 
may not have been used in preference 
to the second magnitude stars Epsilon, 
Zeta, and Eta Ursae Majoris or Beta 
Ursae Minoris, which were all within 
10? of the pole 6000 years ago. Today 
we would have to choose Polaris or 
Beta Ursae Minoris, although the latter 
is about 16? from the pole. With the 
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