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mate Groups. Chaetognatha, Hemi- 
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the coelomate Bilateria. Libbie Hen- 
rietta Hyman. McGraw-Hill, New 
York, 1959. viii + 783 pp. Illus. $13.50. 

In this volume the structure of Libbie 
Hyman's imposing virtuoso feat takes on 
a slightly new aspect. Terminations are 
reached; the definitive scope of the work 
is delineated; advances and revisions are 
reviewed. Perhaps a new note of per- 
sonal communication is introduced in 
this volume. Those invertebrate zoolo- 
gists who feel so deeply in debt to the 
author cannot fail to feel keen disap- 
pointment on learning of her expecta- 
tion that the Arthropoda will not be 
covered in her considerations. The testi- 
mony of substantial recognition, to- 
gether with all possible assistance in the 
furthering of the work, should be un- 
stintingly offered by her colleagues to 
encourage her in the realization of her 
project. It is a distinct pleasure, on the 
other hand, to see Libbie Hyman assume 
a very slight degree of the authority 
which is so rightfully hers, when she 
takes a few hearty pokes at zoological 
misconceptions which refuse to die. As 
always, her illustrations and her com- 
pletely lucid exposition combine to 
evoke, in a way unexcelled in the litera- 
ture, a sense of the reality of the crea- 
tures under discussion as vital organisms 
in an authentic environment. Such a 
presentation for any one phylum would 
have markedly enriched zoology. The 
compilation she has given us is unparal- 
leled. 

In chapter 18, "Phylum Pogono- 
phora," the first presentation of a group 
of outstanding interest to students of 
the invertebrates becomes available. The 
classification and the arguments for the 
status of the group provided by Ivanov 
are accepted, but his proposal of a new 
name, Brachiata, is rejected. This chap- 
ter is further important for its closing 
section, "concluding remarks on the 
Deuterostomia." There it is stated that 
the consideration of the enterocoelous 
coelomates is concluded. The term 
Schizocoela is replaced with the category 
protostomatous coelomates; these are in- 
troduced, in the succeeding chapters, 
with the lophophorate phyla Phoronida, 
Ectoprocta, and Brachiopoda and with 
the phylum Sipunculida. Chapter 21, 
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shows a still unelucidated connection be- 
tween protostomes and deuterostomes. 
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Chapter 23, "Retrospect," recounts 
advances pertaining to groups covered in 
previous volumes, comments on view- 
points, and includes a bibliography of 
recent references. Obviously thoughtful 
considerations and reconsiderations are 
embodied in this compact presentation. 

The usual meticulous documentation 
of the treatise continues, over 40 pages 
of concise but completely informative 
bibliography being included in the vol- 
ume. 

PAUL L. ILLG 

Department of Zoology, 
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Magnetic Damping of Rotation 
of Satellite 1958P2 

Abstract. From over 200 observations 
of the decreasing spin rate of Vanguard 
I made during the year since its launch- 
ing, eddy-current induction theory yields 
0.115 + 0.001 gauss as the mean magnetic 
field normal to the spin axis of the satel- 
lite. This measured value agrees with that 
deduced from Bauer's model of the earth's 
dipole field. 

The theory of the exponential decay 
of rotation of all celestial bodies due to 
magnetic induction of electric currents 
in them may now be demonstrated (1) 
experimentally with artificial satellites. 
Vanguard I (1958(32) has been tracked 
for a year by the Minitrack Branch of 
Project Vanguard, by radio signals from 
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dipole antennas on the satellite. The sig- 
nals are at maximum intensity for the 
antenna axis perpendicular to the line 
of sight. The time rate of this intensity 
variation, as a means for measuring the 
spin rate of the satellite, has been regu- 
larly deduced from station passage traces 
and tabulated for over 200 dates during 
the year since launching. Ten-day means 
of these spin rates, plotted in Fig. 1 on 
a logarithmic scale against the date, 
closely follow a straight line for which 
the relaxation time (that is, a reduction 
factor of 1/2.718) is 210 ?+3 days, from 
four determinations. Since the rotation 
rate o0 was 2.72 rotations per second on 
Julian Date 2,436,280 (T0), the empir- 
ical equation generally representing it is: 

(oJ = 2.72e-( T-280 )/210 (1) 
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Since, for Vanguard I, the moment of 
inertia I about the spin axis was meas- 
ured before launching as 67,885 g-cm2, 
Eqs. 2 and la show its observed total 
damping coefficient to be: 

C/C) = 67885 x 5.51 x 10-8 g-cm2/sec 
= 0.00374046 g-cm2/sec (3) 

We assume practically all this quantity 
to be due to magnetic damping couple 
on the satellite, since, at its range of 
height, other possible factors, such as 
aerodynamic drag on the antennas, 
would be relatively negligible. For Van- 
guard I, its almost continuous and com- 
plete spherical shell, 8.13 cm in radius, 
of aluminum alloyed with 2.5 percent 
magnesium and 0.25 percent chromium 
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(la) (la) 

c0)= (oe-0 (t-to)/Iw c0)= (oe-0 (t-to)/Iw (2) (2) 


