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FOREWORD

This volume of the Biology Data Book completes the sec-

ond edition of a three-volume compilation of evaluated

reference data in the life sciences. The preparation of the
281 groups of tables, graphs, and diagrams—constituting
some 2100 pages—required four years, and the cooperative
efforts of 712 eminent scientists. These experts from all
over the world contributed and reviewed the data, and in
addition provided more than 18,000 literature citations
from which the information was derived.

Volume I of the Biology Data Book was published in 1972,
and consists of five sections covering GENETICS AND
CYTOLOGY; REPRODUCTION; DEVELOPMENT AND
GROWTH; MATERIALS AND METHODS; and PROPER-

TIES OF BIOLOGICAL SUBSTANCES. Also included are -

nine appendixes of useful general information. Volume II,
published in 1973, contains many new tables in its sections
on BIOLOGICAL REGULATORS AND TOXINS; ENVI-
RONMENT AND SURVIVAL;and PARASITISM. The sec-
tion on SENSORY AND NEURO- BIOLOGY is entirely
new to the Biological Handbooks Series; its 35 tables cover
neurophysiology, neurochemistry, neuroelectric properties,
electroencephalograms, and the special senses. Each of the
three volumes is indexed independently, and can be pur-
chased separately by those interested only in data limited
to particular fields.

This 2100-page “library” of biological reference data con-
cludes a publication program begun a quarter of a century
ago in the National Academy of Sciences—National Re-
search’Council (NAS—NRC). Ten handbooks, five in biol-
ogy and five in toxicology, were produced by the time the
project was transferred to the Federation of American So-
cieties for Experimental Biology (FASEB) in 1959. Under
FASEB auspices, six biological handbooks have been com-
pleted, in addition to the present three-volume Biology Data

Book. Except for Volumes II and III of this last publica- .

tion, all of the books were financed by agencies of the fed-
eral government. Two of these agencies must be acknow-
ledged for their long-term generous support: the U.S. Air
Force for 22 years of assistance, and the National Institutes
of Health/National Library of Medicine for 15 years.

Gratitude must also be expressed to the biologists who
served on the NAS—NRC and FASEB Handbooks Com-
mittees, and on the advisory committees for each book in
the series. The former selected the fields to be covered,
and the latter selected the tables to be included in each
volume and recommended the scientists most eminently
qualified to compile the data. Since 1959, more than 3000
prominent scientists have participated in the evaluation,
contribution, and review of over 6000 pages of quantita-
tive and descriptive data, including nearly 54,000 source
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references. Without their expertise in providing the “best
values” available, the Biological Handbooks Series could
never have achieved its reputation for scientific excellence
and accuracy. The unremunerated intellectual contribu-
tions of these dedicated authorities is sincerely appreciated.

Among those associated with the Handbooks Project since
its inception are three distinguished biologists, who deserve
special mention. One is Dr. J. W. Heim, who conceived the
project, persuaded the NAS—NRC to assume responsibility
for its establishment and operation, and provided Air Force
funds to keep it solvent. Another is Dr. T. C. Byerly who
was Chairman of the NAS-NRC Committee for the first
10 years of the project, and helped nurture it through its
early days to maturity and eventual transfer to FASEB.
The third member of this triumvirate is Dr. R. L. Zwemer,
the only one of the original NAS--NRC Committee to serve
the entire 25 years of the project’s existence, including the
last 15 years as Chajrman of the FASEB Handbooks Com-
mittee. His efforts in enlisting the financial assistance of;
new sponsors through the years assured continuity of the
undertaking; his unqualified support of, and interest in, the
project merit a special salute. Drs. Zwemer, Byerly, and
Heim were decisively instrumental in fostering, expedltmg,
and maintaining the Biological Handbooks.

As a precaution against the introduction of errors in the
volumes, all compilation, editing, indexing, and composi-
tion of copy have been performed within the confines of
the Office of Biological Handbooks by a veteran staff. The
product of their labors—the data books themselves—attest
to the efficiency and devotion of this exceptional group of
professionals. And no one better exemplifies the high stan-
dards of accuracy and meticulousness in the preparation of
publication copy than the co-editor of the series for the
past 20 years, Dorothy S. Dittmer.

With Volume III of the Biology Data Book, the publication
program supervised by the Committee on Biological Hand-
books and supported exclusively by government funds

~ comes to an end, and a new series of data books begins. As

in the past, the project will continue to be noaprofit. Fu-
ture responsibility for policy and guidance has been as-
sumed by the FASEB Publications Committee, and an Edi-
torial Board has been formed to provide advice and recom-
mendations in the preparation of new fascicle;. Produc-
tion time for future volumes will be cut in half, as a result
of a new approach whereby the essential data for a discrete
subject will be covered in approximately 300 pages. How-
ever, there will be no compromise in retrieving and dissem-
inating the most useful, reliable, reference data available in
the life sciences.

Philip L. Altman, ‘lirector
Office of Biological Ha:dbooks
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INTRODUCTION

The first edition of the Biology Data Book, published in
1964, was a 630-page compendium of “broad scope and
limited coverage designed to serve as a basic reference in
the field of biology.” The scope of the second edition of
the Biology Data Book is broader, and the coverage is not
so limited. This newer edition should therefore be even
more useful, than was the original publication, in provid-
ing information in subject areas outside the user’s own field
of competence.

Since it was impractical, as well as impossible, to include
data for all species, contributors were instructed to restrict
coverage to man and the more important laboratory, do-
mestic, commercial, and field organisms, Despite this re-
striction, data for many more species—than the 400 cov-

ered in the 1964 volume-—can now be found in the second

edition.

As a restlt of the broadened scope and coverage, and the
inclusion of data for additional species, the revised Biology
Data Book appears as three volumes totaling more than
2100 pages. A brief description of the contents of Volumes
I and II are given in the Foreword to this volume.

Contents and Review

Volume III of the Biology Data Book is arranged in four
sections, with the data organized in the form of 114 tables
(quantitative and descriptive), graphs, and diagrams. In ad-
dition, two appendixes of animal and plant names are in-
cluded. Contents of this volume were verified by 207 out-
standing authorities in the fields of biology and medicine.
The review process to which the data were subjected was
designed to eliminate, insofar as possible, material of ques-
tionable validity and errors of transcription.

Headnote

An explanatory headnote, serving as an introduction to the
subject matter, may precede a table. More frequently,
tables are prefaced by a short headnote containing such im-
portant information as units of measurement, abbreviations,
definitions, and estimate of the range of variation. To in-
terpret the data, it is essential to read the related head-
note.

Exceptions

Occasionally, -differences in values for the same specifica-
tions, certain inconsistencies in nomenclature, and some
overlapping of coverage may occur among tables. These
result, not from oversight or failure to choose between al-
ternatives, but from a deliberate intent to respect the judg-
ntent and preferences of the individual contributors.

Conventions and Terminology

The main conventions used throughout this volume were
adapted from the third edition of the CBE Style Manual,
published in 1972 for the Council of Biology Editors by
the American Institute of Biological Sciences. Terminology
was checked against Webster’s Third New International Dic-
tionary, published in 1961 by G. & C. Merriam Company.

Contributors and References

Appended to the tables are the names of the contributors,
and a list of the literature citations arranged in alphabetical
sequence. The reference abbreviations conform to those in
ACCESS: Key to the Source Literature of the Chemical
Sciences, published by the American Chemical Society in
1969.

Animal and Plant Classification

Animal and plant taxa are arranged according to the classi-
fication outlines designated Appendixes Il and IV at the
back of Volume I of this Biology Data Book. The outlines
were compiled from information provided by specialists at
the Smithsonian Institution’s National Museum of Natural '
History, the U.S. Department of Agriculture, and the Amer-
ical Type Culture Collection. The classifications reflect
some of the recent agreements reached by the Internationat
Commissions on Nomenclature in the biological sciences.

Scientific Names

In the tables, a synonym following the scientific name of
an organism indicates that the synonym, although cited in
the reference, is no longer the preferred name. No other
attempt was made to provide taxonomic synonymy. Al

- scientific names were either verified in standard taxonomic

checklists and classification lists, or submitted for authenti-
cation to the appropriat.. authorities at the institutions
listed above.

Upon the advice of these experts, some subspecies of plants
appearing in Volume I have been changed to varieties in
Volumes II and III.

To aid the user in identifying an organism, the index in-
cludes the taxonomic orders for animals, and the families
for plants. Two appendixes provide cross-reference to sci-
entific and equivalent common names occurring in this vol-
ume.

ES

Range of Variation
Values are generally presented as either the mean, plus and

continued



minus the standard deviation, or the mean and the lower
and upper limit of the range of individual values about the
mean. The several methods used to estimate the range—de-
pending on the information available—are designated by
the letters “‘a, b, ¢, or d@” to identify the type of range in
descending order of accuracy.
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—When the group of values is relatively large, a 95%
range is derived by curve fitting. A recognized type of nor-
mal frequency curve is fitted to a group of measured values,
and the extreme 2.5% of the area under the curve at each
end is excluded (see illustration).

“b”—When the group of values is too small for curve fit-
ting, as is usually the case, a 95% range is estimated by a
simple statistical calculation. Assuming a normal symmet-
rical distribution, the standard deviation is multiplied by a
factor of 2, then subtracted from and added to the mean to
give the lower and upper range limits.

“c”—A less dependable, but commonly applied, procedure
takes as range limits the lowest value and the hlghest value
of the reported sample group of measurements. It under-
estimates the 95% range for small samples and overesti-
mates for larger sample sizes, but where there is marked
asymmetry in the position of the mean within the sample
range, this method may be used in preference to the pre-
ceding one.

“d”—Another estimate of the lower and upper limits of

.the range of variation is based on the judgment of an indi-

vidual experienced in measuring the quantity in question.
The trustworthiness of such limits should not be underesti-
mated.
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ABBREVIATIONS AND SYMBOLS

Only those abbreviations and symbols not generally defined in the
headnote, body, or footnotes of a table are included in this list.

Measurements

yr = year

mo = month

wk = week

da = day

hr = hour

min = minute; minimum
s = second

ms = millisecond

m = meter

km = kilometer

cm = centimeter

mm = millimeter

“ = micron

mu = millimicron

nm = nanometer

A = Angstrom

ft = foot

wt = weight

g = gram

kg = kilogram

mg = milligram

173 = microgram

ng = nanogram

pg = picogram
mmole = millimole
umole = micromole
pumole = micromicromole
nmole = nanomole
matom = milliatom
patom = microatom

meq = milliequivalent
ueq = microequivalent
neq = nanoequivalent
mgEq = milligram equivalent
ib = pound

0z = ounce

vol = volume

ml = milliliter

ul = microliter

%. = parts per hundred
%00 = parts per thousand
temp = temperature

T = temperature

°C = degrees Celsius
°K = degrees Kelvin
cal = calorie

kcal = Kkilocalorie

Mcal = megacalorie

QlO

atm

mm Hg
mosmole
posmole
Pco,
BTPS

STPD

mV
uF

no.
avg
max

et X olVAV/\o.Dgggw

approx.

"

LU L I

0

nounn Honon

i

logarithmic relation of increasing
rate of reactions per 10°C in-
crease in temperature

atmosphere

millimeters of mercury

milliosmole

microosmoie

oxygen pressure

carbon dioxide pressure

body temperature & ambient pres-
sure, saturated with water vapor

standard temperature & pressure,
dry

volt
millivolt
microfarad.

number

average

maximum

plus or minus
standard deviation

= standard error

nonou

Honon

o

LU T ]

non

o

it

I

LU

logarithm

change or difference
derivative of

less than

more than

not less than

not more than

yields

degree (angular)

times; by, crossed with
proportional to; high-energy bond
approximately
approximately

Biological and Chemical Specifications

male

female

male & female

species (singular)
species (plural)
hemoglobin

red blood cells

white blood cells
deoxyribonucleic acid
ribonucleic acid

= transfer ribonucleic acid

cytidine 5"-monophosphate
follicle-stimulating hormone

xvii

U = international unit

munits = milliunits .

punits = microunits

ip. = intraperitoneal

iv. = intravenous

pH = hydrogen ion concentra-
tion (negative log)

D = dextro (configuration)

L = levo (configuration)

m = meta

17 = ortho

D = para

n = normal

N = normal; nitro

M = molar

mM = millimolar

mw = micromolar

H = hydro; hydrogen bond

(0] = 0oxXy .

S = sulf; sulfo

mol = molecular

Ala = alanine

Arg = arginine

Asn = asparagine

Asp = aspartic acid

Cys = cysteine

CyS = cystine

GIn® = glutamine

Glu = glutamic acid

Gly = glycine

His = histidine

Ite = isoleucine

Leu = leucine

Lys = lysine

Met = methionine

Orn = ornithine

Phe = phenylalanine

Pro = proline

Ser = serine

Thr = threonine

Trp = tryptophan

Tyr = tyrosine

Val = valine

Miscellaneous

Fn = footnote

ad lib = ad libitum (as desired)

cf. = confer (compare)

e.g. = exempli gratia (for exam-

. ple)

ie. = id est (that is)
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