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New! Guyton-FUNCTION OF THE HUMAN BODY 
This new text clearly covers human physiology for the college 
student, stressing the mechanisms of action and their interrela- 
tionships. The logical organization of function in the body is 
traced in step-by-step detail, progressing from cellular function 
through detailed descriptions of the physiology of each human 
organ system. The author stresses the many regulatory mecha- 
nisms that make it possible for the cells to function without too 
many mishaps throughout a person's lifetime. Selected abnor- 
malities are discussed as examples of applied physiology. Prac- 

tical answers are given to such questions as: What enables 
people to move? How is it possible for them to talk? How can 
they see the expanse of the world and feel the objects about 
them? How is energy derived from the food they eat? By what 
process do humans reproduce other beings like themselves? 

By ARTHUR C. GUYTON, M.D., Professor and Chairman of the Department 
of Physiology and Biophysics, University of Mississippi School of Medicine. 
584 pages, 307 illustrations. $7.50. New ! 

New! Hall- 

FUNCTIONS OF THE ENDOCRINE GLANDS 
Here is a remarkably clear presentation of the normal function- 
ing of the human endocrine system. The author clearly co- 
ordinates all present knowledge on the physiology and biochem- 
istry of the subject. Functions of the various glands are taken 
up and described in turn-the adrenals, thyroid, testes, ovaries, 
pancreas, parathyroids, etc. Dr. Hall points out the endocrine 
factors in growth, maturation and decline. He covers important 
relationships between the central nervous system and the endo- 
crine glands. An entire chapter is concerned with the investiga- 

tion of steroid metabolism. A separate section deals with the 
chemistry of endocrinology. The only book of its kind in the 
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zoology and all who require a sound background in human 
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Australia. 290 pages, illustrated. $5.75. New! 

New (2nd) Edition! 
Odum-FUNDAMENTALS OF ECOLOGY 

A popular college text, this New (2nd) Edition presents a 
well-balanced synthesis of the entire field of ecology-combining 
the functional and the descriptive, the aquatic and terrestrial, 
as well as the basic and applied aspects of the subject. A truly 
integrated picture of plants, animals and microorganisms, it 
tells the student what nature "does" as well as how she "looks." 
New material is included on the ecosystem, energy relations, 
microbial ecology and terrestrial plant ecology. A new chapter 

on Radiation Ecology represents the first comprehensive treat- 
ment of this important field. 60 new illustrations have been 
added. 

By EUGENE P. ODUM, Alumni Foundation Professor of Zoology, University 
of Georgia, Athens, Georgia; in collaboration with HOWARD T. ODUM, 
Director, Institute of Marine Sciences, University of Texas, Port Aransas, 
Texas. 546 pages, 160 illustrations. $7.50. New (2nd) Editiont 
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The Appleman-Braham interchange 
of viewpoints on nomenclature for tem- 
perature reductions that go below a pre- 
determined reference point [Science 
129, 1296 (1959)] prompts me to observe 
that none of the terms suggested are as 
free of ambiguity as they might be, and 
that some of them can be misleading. 
The point of contention was the choice 
between sub, super, and under as a pre- 
fix to the verb cool for description of 
such temperature reductions. 

My first point is that the verb itself 
can be improved. I have found the verb 
chill to be more descriptive in speaking 
of temperature drops considerably below 
ambient levels, admittedly not to the 
same degree that heating rather than 
warming distinguishes a substantial rise 
in temperature, but still enough to es- 
tablish a suitable distinction in the mind 
of the reader. English does not provide 
a common verb that bears quite the 
same relationship to cool that heat does 
to warm. 

The use of under as a prefix for either 
verb conveys to me an image exactly 
opposite to the one intended; a system 
which is "undercooled" means one that 
experienced a temperature drop less 
than the magnitude to be expected from 
the context. To a lesser extent, sub as a 
prefix suffers the same handicap. 

On the other hand, the prefix super 
implies a marked deviation from the 
norm, which is not true necessarily for 
the downward departures from freezing 
points or saturation temperatures. that 
are meaningful in the systems usually 
encountered. Over describes such a de- 
parture better, because it can connote 
any deviation, no matter how small. It 
also avoids Braham's objection-a valid 
one in my opinion-to mixing words of 
different derivation. 

To say that water or a saturated solu- 
tion is "overchilled" registers in my 
mind a sharp impression that the system 
is at temperatures near a critical point 
(not just "cool"), and that it is to some 
degree (not necessarily great), below 
this reference temperature. 

H. LEROY THOMPSON 

Birmingham, Alabama 

European Degrees 

I should like to support Seiden's opin- 
ion [Science 129, 933 (1959)] that it 
would be useful from the standpoint of 
international scientific contacts if some 
professional group would attempt to 
standardize the anglicization of conti- 
nental degrees. 
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I should like to support Seiden's opin- 
ion [Science 129, 933 (1959)] that it 
would be useful from the standpoint of 
international scientific contacts if some 
professional group would attempt to 
standardize the anglicization of conti- 
nental degrees. 

May I suggest that it be considered 
whether the American Association for 
the Advancement of Science, represent- 
ing if possible also the American Medi- 
cal Association, American Institute of 
Biological Sciences, American Institute 
of Chemists, American Chemical So- 
ciety, and other interested U.S. organi- 
zations, could undertake such an en- 
deavor, specifically in collaboration or 
consultation with the analogous British 
societies. 

D. A. A. MOSSEL 
Central Institute for Nutrition 
and Food Research, 
Utrecht, Netherlands 

Marine Fungi and Limnoria 

The recent work by D. L. Ray and 
D. E. Stuntz [Science 129, 93 (1959)] 
contains some suggestions and implica- 
tions concerning our beliefs that need to 
be corrected. 

First, we have not claimed that "ma- 
rine wood-boring animals do not attack 
wood or become established in it unless 
the wood is first invaded and 'condi- 
tioned' by marine fungi." However, cer- 
tain of our studies referred to have in- 
dicated that a thorough examination of 
the role of marine fungi in the destruc- 
tion of wood certainly is due. 

Second, we have not made any state- 
ment or implication that "Limnoria is 
unable to attack sterilized wood." There 
are so many unknown factors in the evi- 
dence so far presented that any state- 
ment based on this concept would be 
drawing essentially unsubstantiated con- 
clusions. 

Third, we have not expressed a be- 
lief that "Limnoria will not attack wood 
until its surface has been 'conditioned'." 
This "conditioning," if it is of any effect, 
surely' involves physical, chemical, and 
biological factors, none of which has yet 
been given adequate study. 

A reasonably careful reading of our 
two articles would show clearly that we 
were presenting specific observations and 
results of experimentation concerning 
marine fungi and were calling attention 
to the need for careful studies of the in- 
terrelationships between the marine or- 
ganisms which infest submerged wood. 
We do believe that deterioration is a 
composite process in which the contribu- 
tion made by any organism involved in 
the biologic complex, at any stage in 
the process, should be given critical 
evaluation. 

ERNEST S. REYNOLDS 
SAMUEL P. MEYERS 
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NEW B&L 
STEREOM ICROSCOPES , 

Exclusive StereoZoom 
continuously variable power. 

Erect views in natural 3-D. 

n 
B&L "ST" MICROSCOPES 
Standard size and operation. Ex- 
clusive pre-focus gage saves time. 

B&L MACROSCOPES 
Ideal for gross studies, 
dissection, field trips. 
10X, 20X or 30X. & B&L TRI-SIMPLEX 

MICRO-PROJECTOR 
Projects mounted speci- 
mens or live organisms, 
on screen or tracingp had 

B&L SPECTROSCOPES 
Basic chemical analysis tool; 
shows spectra of elements. 
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BALOPTICON? 
PROJECTORS Big bright 

: views of slides, opaque ob- 
J jects, even chemical reactions! 

Suddenly... 

SCIENCE MAKES SENSE! 
With Bausch & Lomb educational instruments, students 

actually see what you're talking about. Science becomes 
easier to understand. They learn faster, more thoroughly, for 

keeps. See for yourself how B&L instruments--the science 

teaching standard-help you cram more real learning 
into every hour. 

WRITE for Catalog E-152. Demonstration, too, on your 
request. Bausch & Lomb Optical Co., 64243 St. Paul St., 
Rochester 2, New York. 
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(Connaught)- 

STARCH-HYDROLYSED 

BORATE BUFFER 

STARCH-HYDROLYSED is specially prepared by the Connaught Medical Research Lab- 
oratories for use in the starch-gel method of zone electrophoresis developed by Dr. O. Smithies 
(Biochemical Journal 61, 629, 1955 and 71, 585, 1959). The method is specially adapted for in- 
vestigation of protein solutions and is particularly valuable for the study of serum proteins. 

A concentrated BORATE BUFFER is now available to facilitate the preparation of suit- 
able gels. It should be diluted with distilled water to provide the specific concentration shown on 
the label of each bottle of Starch-Hydrolysed. 

Code Word Container Size 

Starch-Hydrolysed GEL 2,000-gram bottle 
Borate Buffer BORATE 500-cc plastic bottle 

CONNAUGHT MEDICAL RESEARCH LABORATORIES 
University of Toronto Toronto, Canada 

Established in 1914 for Public Service through Medical Research and 
the development of Products for Prevention or Treatment of Disease. 

ELC TRCi DMVS- iC A O "ME K N, F E S TCTRO PPER* 
STRO$USKNIFE TO KEEN,UNIFORM CUTTING EDGE 

J:R;.:.$.?.$ .... stropping methods. Merely run blade over special 

60070. Grey finished housing, 132 inches wide, 11 

, * Patent applied f o r ~ ~ ~ ~~~~~~~~~COAST-TO-COAST 
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A NEW USSR ACADEMY OF SCIENCES JOURNAL 

OPTIKA I SPEKTROSKOPIYA 
now available in translation as 

OPTICS AND SPECTROSCOPY 
beginning with January 1959 issue at new low rates 

Publishing results of experimental and theoretical investigations by leading 
Soviet Scientists. Articles in all branches of optics and spectroscopy, including 
X-ray, ultraviolet, visible, infrared and microwave, thin layer optics, filters, de- 
tectors, diffraction gratings, electro-luminescence, thermal radiation backgrounds, 
infrared polarizers and many applications to other branches of science and to 
industry. 

Translated and published by the OPTICAL SOCIETY OF AMERICA, this 
branch of Soviet Science is now made available to all interested individuals and 
organizations along with the Journal of the Optical Society of America at the rate 
of a single journal alone. This was made possible by a grant-in-aid from the 
NATIONAL SCIENCE FOUNDATION to the OPTICAL SOCIETY OF 
AMERICA. Comments on the Soviet articles will appear in the Letters to the 
Editor column of the Journal of the Optical Society of America. 
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Letters 
(Continued from page 4) 

Whether, as Reynolds and Meyers 
claim, we have erred in our interpreta- 
tion of the meaning and implications of 
their work (1, 2) can best be judged by 
reference to what we said, and to their 
published reports, on which our remarks 
were based. We wrote (3): 

"Believing that fungal infection al- 
ways occurs prior to attack by marine 
wood borers, especially Limnoria, they 
[Meyers and Reynolds] suggested that 
there might be a relationship between 
fungi and wood-destroying animals." 
(Italics added). 

Both parts of this sentence require 
comment in the light of Reynolds and 
Meyers' objections. First, the only belief 
that we credit to these authors is that of 
holding that fungal infection of sub- 
merged wood always precedes marine 
borer attack. Our statement that this is 
their belief is based upon the following 
three quotations. In the concluding 
paragraph of their article in Science 
(1) they said: 

"The vigorous fungal infestation of 
submerged wood prior to borer attack 
represents a biological phenomenon that 
investigators of marine wood destruction 
should not ignore. In northern areas, 
winter fungal infestation of wood is evi- 
dent. Hence, in the early spring, when 
borer activity increases rapidly, the ani- 
mals have available a wood substrate 
thoroughly infected by a variety of ma- 
rine fungi. The interrelationships within 
this biota are being studied in our labo- 
ratory." 

And in the same article they wrote: 
"Vigorous attack [by fungi] upon sub- 

merged wood in boreal and northern 
temperate areas during winter months is 
accompanied by no, or very slight, borer 
damage. A similar situation occurs in 
subtropical localities, however, with a 
considerably shorter period of fungal 
attack prior to borer infestation." 

Finally, the following sentences appear 
in another article (2, p. 10, paragraph 
one): 

"The fungal infection that occurs be- 
fore the borers attack the wood has inter- 
esting biological implications. In north- 
ern areas, especially, it may facilitate 
the activities of the borers, not only by 
making it easier for them to enter the 
wood, but also by providing them with 
a source of food." 

We still think that it is fair to say that 
Reynolds and Meyers indicated a belief 
that fungal infection always precedes at- 
tack by marine borers. Concerning the 
second half of our sentence, we believe 

Letters 
(Continued from page 4) 

Whether, as Reynolds and Meyers 
claim, we have erred in our interpreta- 
tion of the meaning and implications of 
their work (1, 2) can best be judged by 
reference to what we said, and to their 
published reports, on which our remarks 
were based. We wrote (3): 

"Believing that fungal infection al- 
ways occurs prior to attack by marine 
wood borers, especially Limnoria, they 
[Meyers and Reynolds] suggested that 
there might be a relationship between 
fungi and wood-destroying animals." 
(Italics added). 

Both parts of this sentence require 
comment in the light of Reynolds and 
Meyers' objections. First, the only belief 
that we credit to these authors is that of 
holding that fungal infection of sub- 
merged wood always precedes marine 
borer attack. Our statement that this is 
their belief is based upon the following 
three quotations. In the concluding 
paragraph of their article in Science 
(1) they said: 

"The vigorous fungal infestation of 
submerged wood prior to borer attack 
represents a biological phenomenon that 
investigators of marine wood destruction 
should not ignore. In northern areas, 
winter fungal infestation of wood is evi- 
dent. Hence, in the early spring, when 
borer activity increases rapidly, the ani- 
mals have available a wood substrate 
thoroughly infected by a variety of ma- 
rine fungi. The interrelationships within 
this biota are being studied in our labo- 
ratory." 

And in the same article they wrote: 
"Vigorous attack [by fungi] upon sub- 

merged wood in boreal and northern 
temperate areas during winter months is 
accompanied by no, or very slight, borer 
damage. A similar situation occurs in 
subtropical localities, however, with a 
considerably shorter period of fungal 
attack prior to borer infestation." 

Finally, the following sentences appear 
in another article (2, p. 10, paragraph 
one): 

"The fungal infection that occurs be- 
fore the borers attack the wood has inter- 
esting biological implications. In north- 
ern areas, especially, it may facilitate 
the activities of the borers, not only by 
making it easier for them to enter the 
wood, but also by providing them with 
a source of food." 

We still think that it is fair to say that 
Reynolds and Meyers indicated a belief 
that fungal infection always precedes at- 
tack by marine borers. Concerning the 
second half of our sentence, we believe 
that the excerpts quoted above and other 
comments in the two articles cited do 
support our statement that Reynolds 
and Meyers suggest that there may be 

that the excerpts quoted above and other 
comments in the two articles cited do 
support our statement that Reynolds 
and Meyers suggest that there may be 4.. 6__C..E...NC. .13.0... . ............. ....... ....--- ?....... - -.. .-J I 4.. 6__C..E...NC. .13.0... . ............. ....... ....--- ?....... - -.. .-J I 

LIIIII~~~~~~~~~~I ~ ~ ~ ~ ~ ~~~~~1~1~~~- LIIIII~~~~~~~~~~I ~ ~ ~ ~ ~ ~~~~~1~1~~~- 

!' !' 

i i 

2 2 

r: 
I 
r 
r 
r 
r 
r 
r 
I 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
I 

r: 
I 
r 
r 
r 
r 
r 
r 
I 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
I 

46 46 SCIENCE, VOL. 130 SCIENCE, VOL. 130 



a relationship between marine fungi and 
marine wood borers. 

With reference to the three specific 
objections enumerated in their letter, we 
will respond to the second one first, for 
here Reynolds and Meyers have legiti- 
mate grounds for complaint. In our ar- 
ticle in Science, we inadvertently cited 
the report that "Limnoria is unable to at- 
tack sterilized wood" as reference num- 
ber 3 [Reynolds and Meyers (2)], but 
it should have been cited as reference 4 
[Schafer and Lane (4)]. We apologize 
for this typographical error in the bib- 
liographic citation. To set the record 
straight, Schafer and Lane (4), report- 
ing work done at the Marine Laboratory 
of the University of Miami, state in their 
abstract: "Limnoria of both sexes and 
all ages did not survive when they were 
allowed to feed only on sterile wood in 
sterile sea water. No fecal pellets were 
produced under the conditions of this ex- 
periment." Supporting evidence is given 
in the text of the paper. 

Reynolds and Meyers' first listed ob- 
jection is that we included their work 
among the cases where we said it has 
been ". . . stated, suggested, or implied 
that marine wood-boring animals do not 
attack wood or become established in it 
unless the wood is first invaded and 'con- 
ditioned' by marine fungi" (3). Imme- 
diately preceding this comment we cited 
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work from three different groups of in- 
vestigators. Perhaps it would have been 
more precise to say that Becker, Kampf 
and Kohlmeyer (5) stated, Schafer and 
Lane (4) suggested, and Reynolds and 
Meyers (1, 2) implied. 

It is our opinion that Reynolds and 
Meyers' work reported in their two pa- 
pers does indeed convey the implica- 
tion that marine wood-boring animals 
do not attack wood or become estab- 
lished in it unless the wood is first in- 
vaded and "conditioned" by marine 
fungi. A careful rereading of these pa- 
pers has not altered this opinion. Inde- 
pendent evidence that we are not alone 
in this interpretation may be found in 
the table of contents of the issue of 
ONR Research Reviews in which one 
of their papers (2) appears. Following 
the title is this explanatory statement 
(authorship unknown): 

"Investigations now underway show 
that marine fungi are one of the chief 
contributors to the deterioration of sub- 
merged wood. They not only vigorously 
degrade wood, but also prepare it for 
the entrance of other wood destroyers." 

Finally, regarding the third point 
made by Reynolds and Meyers in their 
letter, we did not claim that they "ex- 
pressed a belief" that Limnoria will not 
attack wood until its surface has been 
"conditioned." (We do not believe this 

work from three different groups of in- 
vestigators. Perhaps it would have been 
more precise to say that Becker, Kampf 
and Kohlmeyer (5) stated, Schafer and 
Lane (4) suggested, and Reynolds and 
Meyers (1, 2) implied. 

It is our opinion that Reynolds and 
Meyers' work reported in their two pa- 
pers does indeed convey the implica- 
tion that marine wood-boring animals 
do not attack wood or become estab- 
lished in it unless the wood is first in- 
vaded and "conditioned" by marine 
fungi. A careful rereading of these pa- 
pers has not altered this opinion. Inde- 
pendent evidence that we are not alone 
in this interpretation may be found in 
the table of contents of the issue of 
ONR Research Reviews in which one 
of their papers (2) appears. Following 
the title is this explanatory statement 
(authorship unknown): 

"Investigations now underway show 
that marine fungi are one of the chief 
contributors to the deterioration of sub- 
merged wood. They not only vigorously 
degrade wood, but also prepare it for 
the entrance of other wood destroyers." 

Finally, regarding the third point 
made by Reynolds and Meyers in their 
letter, we did not claim that they "ex- 
pressed a belief" that Limnoria will not 
attack wood until its surface has been 
"conditioned." (We do not believe this 

either!) Our reference to their work in 
this connection was only to the obser- 
vation that a period of time elapses be- 
tween the exposure of wood to sea water 
and its invasion by Limnoria. 

The many questions of keen interest 
that arise from the results we have sub- 
mitted, conflicting as they do with those 
from other investigators, deserve fuller 
discussion than is appropriate in this let- 
ter or was possible in our report. Until 
such further discussion can be engaged 
in, we wish only to make our position 
abundantly clear. We have undertaken a 
critical evaluation of just one point: 
whether there is any relationship be- 
tween marine fungi and Limnoria attack. 
Our results indicate that there is not. 
We do not believe that this closes the 
case; it is necessary now to determine 
why our results differ from those of 
other workers. 

D. L. RAY 
D. E. STUNTZ 

Departments of Zoology and Botany, 
University of Washington, Seattle 
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