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Notes for the guidance of users

Apart from the main coatents (above) and general index (pages
765 et seq.) the user will find the contents of the chapter on ‘Statis-
tical Methods’ on page 145, that of the chapters on ‘Constituents of
Living Matter’ and ‘Metabolism’ on page 307; in addition there is
a separate detailed index to the chapter on ‘Statistical Methods’ on
pages 197-198.

Zero values are indicated by the figure 0 throughout the book.
A dash () signifies that the value is unknown, and this sign should
on no account be interpreted as a zero value.

As a rule, the meanings of symbols and abbreviations are given
where they first occur. For units of measurement an alphabetical
list is available on page 199. '

In the numerical tables, a point over the last figure (or figures)
indicates a recurring figure (or figures), thus

1.6 = 1.666 666 . . .
1.65278 = 1.65278278278 . ..

In general the number of places given has been dictated by the
space available. The user should abstract as many as he nceds and
round off accordingly.

Exact values have been distinguished from rounded-off values
by printing the last figure in bold-face type. Thus, 1.1257 would
be the rounded-off value of, say, 1.1257354 . . ., while 1.1257 is an
exact number. This notation is used in particular for the arbitrarily
defined values of constants.

When they have been calculated according to statistical proce-
dures (usually as mean value 4 2 standard deviations), normal
ranges are given under the heading ‘95% range’ (note that this
practice differs from that adopted in previous editions).

For obvious reasons we have had to restrict bibliographical ref-
erences to a representative selection of recently published original
papers and reviews. In fields where research activity is currently
high a rather fuller bibliography is given. The abbreviations used
in the literature references are those recommended by the UNESCO
and WHO (Werld Medical Periodicals, World Medical Association,
New York; 1961).

Additional copies of the appendices in the inside back cover
of this book may be obtained by application to CIBA-GEIGY
Limited, PH 6.44, CH-4055 Basle, Switzerland.
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Publisher's Foreword

. This 7th edition of the former Gesgy Scientific Tables pur-
sues the aim of earlier editions, namely to provide doctors
and biologists with basic data in a concise form and thus
spare them much searching in the literature.

In the 6th edition the main changes from the previous edi-
tion consisted of an extension of the mathematical, physical
and chemical data and a new chapter devoted to biochem-
istry; in this edition the principal difference is the greatly
expanded medical part of the book. The increasing extent
to which physical, physicochemical and biochemical meth-
ods are finding application in medicine has resulted in the
last few years in an immense accumulation of new data
whose proper evgluation can be undertaken only by spe-
cialists. For this reason we have been compelled in this edi-

Editors’

All the fields covered by the 6th cdition of the Scientific

. T'ables are again represented in this new edition with the ex-

ception of ‘Infectious Diseases’, the' chapter on which ap-

pears as a separate publication. The thoroughgoing re-

vision of the remaining chapters has resulted in a number

of major changes, of which the following arc worthy of
special mention.

The data on.units of measurement and the physical con-
stants take account of decisions and recommendations
adopted by the various international commissions up to
March 1969, in particular those concerned with the intro-
duction of the International System of Units. The adoption
of the unified scale of atomic weights based on the isotope
carbon-12 has involved the recalculation of molecular
weights throughout the book. In the physicachemical part

-of the book a chapter o pH standards has been added,
and the data on buffer solutions have been recalculated to
the pH scale of the National Bureau of Standards.

‘Biochemistry” has been greatly enlarged, particularly by
the inclusion of more data on nucleic acids and protein and
fatty-acid synthesis as well as by the addition of a new chap-
ter on ‘Inborn Errors of Metabolism’. Throughout this sec-
tion - as in the other sections — the recommendations on
nomenclature made by the International Union of Pure and

tion to enlist the cooperation of outside experts to a much
greater degree than in the past. Here we would like to thank _
all those who have eontributed in this way — whether in the
form of original articles or expert advice - for their invalu-
able help. Their names are listed overleaf. .
We would also like to express our appreciation once

. again of the assistance of all those who have made sug-

gestions or drawn our attention to errors. If we have been
unable to adopt all the suggestions put to us, this has been
due to the limits set us by the physical compass of the
Scientific Tables. Users can rest assured that we shall con-
tinue to do our best to meet their wishes in the future.

CIBA-GEIGY Limited, Basle

Foreword

Applied Chemistry and the International Union of Bio-
chemistry have been largely adhered to.

In the section on nutrition due regard has been paid to
the considerable advances made in recent years in knowl-

» edge of the nutritional significance of the vitamins; and

important new sources have been utilized in revising the
data on the composition of foods.

Of the chapters comprising the section on ‘Composition
and Functions of the Body’, those on the composition of
the body, renal function and respiration in particular have
been greatly extended. Under the heading of body fluids
the subject of blood enzymes has been given much more
thorough treatment, and chapters on the synovial fluid and
sweat have been added.

Under body measurements the normal data of pregnancy
have been cqmpletely revised, and the chapter now in-
cludes tables of weights of the organs. ‘

The final section of the book is now that on hormones,
an arrangement that has permitted the inclusion of more
recent endocrinological data from this rapidly advancing
ticld than would otherwise have been possible.

K. Diem
C. LENTNFR



Acknowledgments

The vditors are indehted to the following for their invaluaile assistance in
compiling this edicion of the Scientific Tables:

Dr. M. ALiaroueios, Peter Bent Brigham ilospital, Boston, Mass,

Prof. M. ALLGowrr, University Dept. of Surgery, Municipal Hos-
pital, Basle

Dr. G. Breker, Braunschweig

Dr. S, Bonmr, Institute of Astronomical Computation, Heidelberg

Dr. C.G. vox Boroviceiny, Dept. of Medicine, University of Frei-
burg i. Br.

Dr. L. Braversan, St. Elizabeth’s Haospital, Boston, Mass.

Dr., A. BriiGGLR, Zurich

Dr. R.B.Crayron, Dept. of Psychiatry, Stanford University, Palo
Alo

Dr. E.R.Courx, North American Rockwell Science Center, Thou-
sand Oaks, Calif.

Dr. R.A, Coom g, Dept. of Biochemistry, University of Leicester

Dr. D.P. DrarNavey, Depr.of Pharmacology, Untversity of Oxford

Dr, JW, T, Dickerson, Dept, of Experimental Medicine, Univer-
sity of Cambridge

Prof. W. Frivz, Braunschweig

Prof. W.FurrEer, Swiss Federal Institute of Technoiogy, Zurich

Prof. Maria-Pra Geeeery, Dept. of Medical Statistics, University
of Tubingen

Dr. H. M. Goobsany, Harvard Medical School, Boston, Mass.

Dr. U.F. Gruser, University Dept. of Surgery, Municipal Hospital,
Basle

Dr. M. J. HerrERA, Joslin Research Laboratory, Boston, Mass.

Prof. H. Herzoc, Dept. of Respiratory Discases, Municipal Hospi-
tal, Basle

Prof. W.H. Hirzi, Children's Hospital, Zurich

Prof. L. P. HovLanper, Blood Donor Centreof the Swiss Red(ms;
Basle

J.Horpe-Brank, Braunschweig

Prof. W. HusNER, Braunschweig

Dr. F.E.Hyrren, Reproduction and Growth Research Unit, Uni
versity of Newcastle-upon-Tyne

Prof. M. J. Jarcer, Dept. of Physiology, University of Fribourg
(Switzerland)

Prof. E. KALLEE, Isotope Laboratory, Dept. of Medicine, University
of Tiibingen

Dr.H.J. Kavesany, Dept. of Radiology, Children’s Hospital, Basle

Dr. F. Korrea, Dept. of Physical Chemistry, University of Vietina

Prof. H.L. Kornsers, E.R.S., Dept. of Biochemistry, University of
Leicester

Professor Sir Hans Kress, F.R.S,, Metabolic Research Laboratory,
Nutheld Dept. of Clinical Medicine, Oxford

Dr. J.M. LowensremN, Graduate Dept. of Biochemistry, Brandeis
University, Waltham, Mass.

The publicher and editors with to thank the following scienti’ic bodies,
Joursals and prcd el housez for permission to reproduce data or illustra-
tions (on the pages grren)

Academic Press Inc., New York (757); Acta Medica Scandinavica,
Stockholin (548, 549); Acta Paediatrica Scandinavica, Stockholm
(549); American Dental Association, Chicago, 111 (709); American
. Medical Association, Chicago, 111, ("4‘\) American Physiological
Society, Bethesda, Md (528, 547); American Review of Respira-
tory Discase, New York (550); Ameacan Socicty for Clinieal
Tnvestigation, New York (557); American Statistical Assocttion,
Washington, D.C. (53, 56, 57); Association of American Physi-
cians, Baltimore, Md. (535); Bell Telephone Laboratories, Murray
Hill, N.J. (130); The Bioinetric Socicty, Tueson, Ariz. (50, 83,
Appendix); Biometrika, London (47, 43, 49, 51, 52, 53); Birk-
hauser Verlag, Basie (131, Appendix); British Medical Bulletin,
London (734); ). & A Churchill Lrd., Landon (678, 715); Columi-
bia University Press, New York (64, 65, 69); Federation of Ameri-
can Socicties for Experimental Biology, Bethesda, NMd. (541);
Charles Gritlin & Co. Ltd., l.ondrn (60) Institure of Mathenutical
Statistics, Hayward, (.ahf' (53, 58, 12, 130); International Civil
Aviation Organization, Montreal (252-254); The Luncet, London
(534, 736); Lea & Febiger, Philadelphia, Pa. (565, 621), Smith-

Dr. Parricia Lunp, Metabolic Research Labozatory, Nuffield Dept.
of Clinical Medicine, Oxford

Prof. . Lursy, University Dept. of Radiology, Municipal Hospital,
Basle

Dr. C. Mo~nr1GEL, Scientific Laboratories, CIBA-GEIGY Limited,
Basle .

Prof. D.P. Mer1z, Dept. of Medicine, University of Freiburg i. Br.

Dr. G.Naceisecnmipr, London

Dr. E. A, Newstovug, Dept. of Biochemistry, University of Oxford

Dr. C.V. PErr1er, University Dept. of Therapeutics, Cantonal Hos-
pital, Geneva

Prof. ]. R.QuavLg, Dept. of Microbiology, University of Sheffield

Dr. R, R.Racg, Medical Rescarch Council, Blood Group Research
Unit, London

Dr. P.R.Racaaty, Dept. of Biochemistry, University of Oxford

Prof. 5. Raucs, Cantonal Hospital, Olten

Dr.\CL]. Reppy, Harvard Medical School, Boston, Mass.

Dr. Ciareorre RuoNitemmer, Zurich

Prof. W. Rick, Municipal Hospital, Dusseldorf

Dr, 11 P. Rieneg, Dept. of Neurology, University of Basle

Dr. W. Rove, Harvard Medical School, Boston, Mass,

Prof. G.Runensirorn, Max Planck Institute of Biochemistry,
Munich

Dr. R.SanGER, Medical Research Council, Blood Group Research
Unit, Loadon

Prof. 11. Sarre, Dept. of Medicine, University of Freiburg 1. Br,

Dr. P.Scunin, Federal Institute of Forestry, Birmensdorf, Zurich

Dr. E.Scrvint and Prof, F.W. Scuyint, Dept. of Medicine, Col-
lege of Medicine, Hanover

Dr. W. Scroor, Aggertal Ciinie, Engelskirchen (Germany)

Dr. J.Sorosion, Chestaur Hill, Mass,

Dr. ). Svenke, Joslin Research Labogatory, Boston, Mass.

Prof. U. SriLre, Braunschweig

Dr. E. Stroner, Feldbach, Zurich

Prof. H.Srupex, Dept, of Medicine, University of Berne

Dr. R.VEyrat, Dept. of Int. Medicine, Cantonal Hospital, Geneva

Dr. LOWarLker, Depr. of Biochemistry, University of Oxford

E. W ECHSELBLRGER, [sotope Laboratory, Dept. of Medicine, Uni-
versity of luhmgLn

Prof. 11 Wercker, Dept. of Human Genetics, University of Bonn

Dr. HL-M. W ptss, Braunschweig

Dr. Eusie M. Winpowson, Dept. of Experimental Medicine, Uni-
versity of Cambridge

Dr. J.R.Wirrrasson, Dept. of Biophysics and Physical Biochemis-
try, The Johnson Foundation, Philadelphia, Pa.

Prof. O. Wiss, F. Hoffmann-La Roche & Co., i.td,, Basle

Dr. L. LW oovr, Faculey of Medicine, University of British Colum-
bia, Vancouver

Corona Marchant, Inc., Oakland, Calif. (24); McGraw-Hill Book
Company, New York (45, 46, 256), Masson & Cie, Editeurs, Paris
(249); Methuen & Co. Ltd., London (686); The C.V, Moshy Comi-
pany, St. Louis, Mo. (618); National Academy of Sciences, Wash-
ington, D.C. (256); National Research Council, W ashington, D. C.
(256) ; National Bureau of Standards, W ashington, D. C. (29, 31, 64,
65, 69); Oliver & Boyd Ltd., Edinburgh (31, 54, 55, 616); Patho-
logical Society of Great Britain and lreland, London (616); Peri-

" odica, Copenhagen (748): Pitman Medical Publishing Company

Limited, London (749); The Radiological Society of North Amer-
ica, Inc., New York (708); Royal College of Obstetricians and

" Gynaccologists, London (754) , Schwihe & Co., Verlag, Basle (529);

Skandinavisk Akruarietidsknft, Stocksund, Sweden (36,37), Smith-
sonian Institution Press, W ashington, 1, C. (256-258); E. & TUN,
Spon Limited, London (18-20, 23, 284); Springer-Verlag, Berlin,
Heidelherg, New York (40, 41, 532, 533, 534, 533, 540, 548, 752):
Stichting Mathemartisch Centrum, Amsierdam (124-126): Georg
Thieme Verlayz, Stuttare (292, 293, 707, Appendix): The Univer-
sity of Chicago Press, Chicago, 11 ("sZn} L rbhan & Schwarzenbery,
Munich (484): Virginia Polytechnic Institute, Blackshuorg, Vi (500
World Health Organizationg Geneva (759 764 John Wiley & Sons,
Inc., New York (279, 556); The W illiams & Wilkins Company, Bal-
timore, Md. (547, 562, 5G69).

.



Contents

Mathematics and statistics

CONSKANNS 5 1w 3 7oasn § REIAEE 3 REEIVH S8/ TTRRRN §owis P 9
LOGROMBINE v.0c0 e v5i0isions 5.5mi0ss visiane o hiioimis & KFsiws R a3 B5io 10
Reciprocals, powess and 100ts . ....oovnnninn.. % GUA% § T 18
Binomial coefficients. ......ovviiniiiiiaiiiii i 25
FACIOLIALS . o.cois « vioas = wmioiminm ibiyis 8 8 Buividia & 0.3 8 pdivias § sidy 26
Stasiaticall taBless « o sunt wrnins isivee s VeEeE | WSES PEEVE. KPS 28
Mathematical symbols, definitions and formulae........... 132
Statistical methods

CONtentE -+ s wani s dusiins sEvas s Yatehies Dals/en ¥ 5 ¥oioed ¢ Yo 145

Introduction .......... 0§ ROWRE SRR § SE RS A Veluield ¥ VAT 146

IHAEE: w5 sino 5 nivan sepils LRVEE ¥ vaena § ZH 3 kase o o 197
Physics
Symbols of units. . ... v i i e 199
Mechanical and thermal UNItS. . . vvveevneenerenereneenns 200
Electrical and magneticunits ...........ooiiiiiiiiinan 215
Radioactivity and radiation dosimetry..................0n 217
Electromagnetic radiation and light units. ................ 222
Acbustical units . ...ttt soise 224
Unit of amount of substance. .. .......cviivniniiiiananes 226
Physical CONSATME 27 & sovas o nr@dn 5 ATH 5 o8 § HEERE SVa 228

Physical chemistry

Elements
Periodic SYBIEM i« .« ~imas ¥ swsios ¥ sautn s nombs sV awsR nas 231
Alphabetical tables’. . .........ccoiiiiiiiii i 232
Propertics, abundance, isotopes .. .......co.ouiiianiinian 234
Electronic configurations .. ........c.cvivunrvisisanins 249
Multiples of atomic weights...........coiiiiiiiinainn 250
Chemical conversion factors . ......c.oevevenrueriaiisznase 251
ICAO normal atmosphere. . ...oovviiiierriniieiinnanian 252
Mercury barometer COrTeCtion .. vuvuvneeincanrrssansvns 255
Saturation pressure of Water VAPOUL . ...v.vvvnvvinesenn
Vapour pressure and boiling point of water
Reduction of gas volumes. .........coeiiimeniiininann.
Aqueous solutions
IDtROAWEHION oo o wisieimie o wmeisrs A0EHi45 & wileds § 5aieiom a orsinch 270
Calculation of freezing-point depression and osmotic
EESSNEL « o.i1aifi.s S.a8RWE § REERS § FRETE S-SR 56SHWD LEVS 272
Calculation of salt and glucose concentrations. .......... 273
Conversion factors for electrolytes. ........covvnuinnnn 274
Decinormal solutions. .....vvivvianeerienierniansas 277
pHstandards............... RIS ATV SRR B IR § gaae 278
Buffet soItONS %5 ; swiaivs 5 5w 5 swans & 488 § o093 & & wije 280
Acid-base Indicators . ......viiiiiiiiiiiiii i 283
Flame photometry lines. ... o.ovvnuvinniivieeinininenas 284
Radioactive nuclides
PEREIPIES i siwan.s s 509E » nARLS RINTR § BVERE LIPS RAVIR 285
DIZENOSHIC MR 5 & s awinii o Ga/in 5 55 4n 8 708787 & 781835 & Voo 287
THEAPEUTIC U8R ; ;omisn s noiaes 5 s/ s § HASH & & §Y 8 weisied 290
CHALaCREEINHCE s < 5 « smaes 5 ioa% 3 boisam ¥ o Haiwh 5 4 siaidw § 5 SaNH 292
Decay tables. oosws s vaens s sosn a swvis s gase i 5 aess s & saes 294
Biochemistry
COMEEOLS. o vt a s e s et eai e e i 307
Constituents of living matter .............coooviniionn,. 308
Metabolism ... ocuvniiiii i i i s 387
Inborn errors of metabolism. ... 446
Nutrition
Vitamins

Blood coagulation

Vieartitn T ucvii o pviges o o =mws s wwsigs s imas 5 soidan @ wmwars g ik 461
VI K s o5 swoei s sasion s goiis samen s ¢ veen s 0eomes o5 467
TRIEAOR aivi o s & sio1a50s 5 5505 5 Snaws s ERamas o5 L. 469
RIBOBAVIA .+ 5 s5ivwa 5 swinms s qoms s 5s s 6 5isd 5 s ¥Emes o8 471
VAAHAD Byars & ooivas 5 6oia 5 sioe% & 0eaws § Salaam § ¥Ee@es & o 473
INGGEEINEE AEI  iraa5 5 5 fiwoiws s wwats 5 siimian 5 §EwEus 8 TRTE 5 8 476
Folic acid gY0BP ..« « vosvirs s va s s vaaus iuswrs s osaes ve 478
Vitantin By @EOUD o susaies c4xmn s srwo s sdiawivs sammes s 482
IO -« awsie s vursaus #9nea SEFEIS Faa s dasEEe § deams O 486
Pantothenic acid s o o onews v ovese smomn s sssmas cocsu or 487
Ascorbic acid........ P 489
Vitaminoidh .« s swaee s scsicas vomone snsauns cotnons s oo 491
Nutritional standards . ......c.coieiiineciannns 3 Towiwia v & 493
Foods
Principal nutrients and minerals............c...o.00ll 498
Ao atida . s onwis ssnsms vass vEsae s SREWTE SEOANA 516

Composition and functions of the body

Chemical composition of the body........c.ovvvvienin... 517

Water and electrolyte balance . ... .o ovviinn i iinnn. 523

Renal function values

Body surface area . ....vviiieiiiiii i

Basal metabolism ........

Respiration. . ...couvnnnn

Blood Pressure .. ... ..iuiiiiuiii i

Blood volume . ...oovviinin i i

Body fluids

Blood "
Physicochemical data .......ooviiiinieniiiiiiinanan. 557
Tnorganic subStances ..........vvvirevnerannenonenans 561
Blood gas€S ... vviii i i 568
Nitrogenous substances. . .....o.ovvvrireriinneinnn.s 572
Proteins . .vuncivueneinsanninssansnarerroiiaraesens 579
EOZYIMNES. o oraiee sirenin s corsion a siaimiocn sinioiainis w stz somsisin o 584
Lipids:. . vssiaw o cmeiers s sisiarnce s viviaine siwivioias soisian 3 vminiain s vy 600
Carbohydrates .. ....ovutiiuinneriiaennreanaroeansns 604
Non-nitrogenous metabolites .. ....ovvierieiininaannn 606
VItAMINS . . o vvtvent e vniinaranannanasnnnenanenann 609

Blood cells

Erythroblasts

Blood roupS .. . s vecen s saimen s sinnine s 0m mae e vwisins o e
SELUITE GLOUPS » v ccucoren « amerois » woisions ¥ waioiaie rimwinstes o simshis o sie
Cerebrospinal fluid .. ... 635
Synovial fluid ... ... i 640
SAlIVA & ottt e e e ey 643
Gastric JuiCe .. ..vntiii i e 647
Pancreatic JUice . . cvvivr i i e 651
Bile st it i 653
Intestinal juice. ......ivuiiiii it e 656
FaCCES . oottt et i e 657
Urine

Physicochemical data...............coooiiiiiiinn 661

Inorganic substances .........o.oiiiiiiiiii i 662

Nitrogenous SUbStanCces. . . ......ovueiveeeronnreneennn 665



Contents

ENZYMES & ¢ 1 covue v o maioio s v vimieis o o viisis o 8 oimisse s nrmiace s 5 wie 672
Carbohydrates . .. .ovvviininar i 673
Non-nitrogenous metabolites ......................... 674
VIGAMIAS © ottt et et e e 676
SeAIMNERTE , viven v s i s € 7 CoW-8 8 Eaeb ¥ G e 8 AT 677
SWBRE . v o v i aniis o waah § 5 rveis § AR 8 B EVAE ¥ S AT S R 679
SEOVRI s - sviwa ¥ 5 0505 § 3 o ¥ § B8R § X BN 4 5 Reven § ¥ PRt § ¥ FAG 682
SPELIHALOZON : v siovwies & wats § 5 KWLE § 5 (R 4 5 080 § 5 G4Ta5 § ¥ S 686

. Beast MK oy vawes s casng 8 asvins i B 8 ¢ Bas & WieE i R 687

Body measurements

PEPIDANCY wvo i scvoni w5 swine & & sisiena 0 wavess & 5 srscas x 6 warare @ 5 ciae 690
Normal measurements during growth. ... 692
Appearance of secondary ossification centres .. ............ 706
Developmentof thereeth ...l 709
Weights of theorgans ... ..ooviiiin i 710
Average and desirable weights of adults . ................. 711
Hormones

Gonadotropins of the anterior pituitary .................. 713
Chorionic gonadotropinl .......vvereitir i 715
COrtiCotrOPIN « v vvvrnree e 716
Thyrotropin .......oovvirinenannns e 718
Prolactin ....... e e e 718
Growthhofrmone ......... .o innneenan. 719
Placental lactogen . ........ LTECR § 2 TRk o £ o8 o 7 Bl o 7 LW 721
MelanotrOPI v o5 ¢ vowia v s vaes v 5 hws s s e vmon 5 nnbis e bebi s 721

Oxytocin and VASOPLESSIN « ... ... \vvnecarsrinennnan.s 722
Hypothalamic pituitary-regulating factors ................ 725
Thyroid hormones . ... ..cociiiviiiiiiinisenas 3RS R 725
Parathyroid hormone .......ooviieveiiiireoian " wand & 0 728
CAICIEONIN « syoi50i 3 4 05:8% 5 & Laiwni 1 & Waibn 5 § Poieid7d § Heep & Wwsid 8 6o 729
Thynus ROTIHONE o \aie s boape s @ acima s« crams a5 vasz s & 55 a 8 il 730
Hormones of the pineal gland. .................... e 730
CatechOJamMIfes 1. i oatia s« dris s 5 g 3 € aaasi < & sws § 5 Seag 730.
TABEIEO o o & sgivw ¢ vie s w IowaE e § Palen B ORENE ¢ pAG 3 8 SAIRG § Y B 734
GIBCREON & vsisrvs wusames § ooores s wEEis 8 Haas 5 8 0w €& CRSEY 5§ 737
Hormones of the gastrointestinal tract ................... 739
ExrythYopoieting s ; woeien s sovian 5 saio i ioe & 5 yorsi s asess & 740
Renin-angiotensin SYStem ... ....iviveriiaierneananeannn 740
Plasma kinins ..........cvveeviaananns Vs 5 g S ¥ sedu s i 742
COLtICOSIELOIAS o s saisis s samsias s oo & orels 5 § wdjes & wwats § 742
ADAIOZENS . v v v vies s o siaimin s 8 a6a s v aisies o s iaies » a2 0l & s 751
PLOgesterone ..« . cow « o smsn v v evn JE 753
Oestrogens ..... i deTate o UEAIALS b ST & VIEITE § S FATE S KREE E 755
Function of the sex hormones. .. .............ciiiunn.. 758

RN + » oa 4 v vivrow s moses 2 4 woimen & moreiats 5 wman @ wbse @ 5 b 759
Index ... s 765
Addendaanderrata ... ... ... 809
Appendices ............coiiiiiaiiiiaa (inside back cover)

Notes for the guidance of users

Apart from the main coatents (above) and general index (pages
765 et seq.) the user will find the contents of the chapter on ‘Statis-
tical Methods’ on page 145, that of the chapters on ‘Constituents of
Living Matter’ and ‘Metabolism’ on page 307; in addition there is
a separate detailed index to the chapter on ‘Statistical Methods’ on
pages 197-198.

Zero values are indicated by the figure 0 throughout the book.
A dash () signifies that the value is unknown, and this sign should
on no account be interpreted as a zero value.

As a rule, the meanings of symbols and abbreviations are given
where they first occur. For units of measurement an alphabetical
list is available on page 199. '

In the numerical tables, a point over the last figure (or figures)
indicates a recurring figure (or figures), thus

1.6 = 1.666 666 . . .
1.65278 = 1.65278278278 . ..

In general the number of places given has been dictated by the
space available. The user should abstract as many as he nceds and
round off accordingly.

Exact values have been distinguished from rounded-off values
by printing the last figure in bold-face type. Thus, 1.1257 would
be the rounded-off value of, say, 1.1257354 . . ., while 1.1257 is an
exact number. This notation is used in particular for the arbitrarily
defined values of constants.

When they have been calculated according to statistical proce-
dures (usually as mean value 4 2 standard deviations), normal
ranges are given under the heading ‘95% range’ (note that this
practice differs from that adopted in previous editions).

For obvious reasons we have had to restrict bibliographical ref-
erences to a representative selection of recently published original
papers and reviews. In fields where research activity is currently
high a rather fuller bibliography is given. The abbreviations used
in the literature references are those recommended by the UNESCO
and WHO (Werld Medical Periodicals, World Medical Association,
New York; 1961).

Additional copies of the appendices in the inside back cover
of this book may be obtained by application to CIBA-GEIGY
Limited, PH 6.44, CH-4055 Basle, Switzerland.



Mathematical Constants - Greek Alphabet

Mathematical constants

| Bernonlli numbers Eler numbers Prime numbers < 100
i e Bu " En Number logso (mantissa)
1 ! ........................ 1/ 6 Lol sowvms o sl e A58 ninid b 1 2 30102 99956 63981 19521
2 | 3 30 | B b iomesso smemm nmes s sese 5 3 4771212547 19662 43730
‘ B | 0% 45 35 88 5 B § P 1/ 42 8 | swvnsanisasons aves s neng smas 61 5 69897 00043 36018 80479
§o | 5 iivan emms 2ares raks i 1/ 30 4 [ seenacesssns s ooy suess s 1385 7 | 84509 80400 14256 83071
5 | 5t ednien ared pivis o 5/ 66 5 ||| isavinmas avien ¢ iwves swisins s 50521 11 | 0413926851 58225 04075
6 | ieniessaeesashgreiins 691/2730 8§ | conssanns s s s wvisn 2702765 13 j 11394 33523 06836 76921
7 | e 7 6 T I saws amaas sw@is wstes .5 1993 60981 17 23044 89213 78273 92854
B || 358058 <m0 T 2066 Vst 3617/ 510 8 cov. 19391512145 19 27875 36009 52828 96154
9 ‘ .................... 43867/ 798 9 |l voms namms wmags 240 48796 75441 23 3617278360 17592 87887
10 | i cos e oe 174611/ 330 10 CaaNE ek B 37037 11882 37525 29 46239 79978 98956 08733
I 5 e seions soes wse 854513/ 138 1 ... 69 34887 43931 37901 31 49136 16938 34272 67967
T2 || 5 s venm § daws 2363 64091/2730 12 seeaeo .. 1551453416 35570 86905 37 56820 17240 66994 99681
13 | cvnies snwiy snwi & 8553103/ 6 13 || swouna 40 87072 50929 31238 92361 41 61278 38567 19735 49451
‘ 43 63346 84555 79586 52641
| Constants 47 67209 78579 35717 46441
53 72427 58696 00789 04563
1 Fo— i oo 59 77085 20116 42144 19026
: 61 7853298350 10767 03389
3.14159 26535 89793 23846 0.49714 98726 94133 85435 67 82607 48027 00826 43415
9.86960 44010 89358 61883 0.99429 97453 88267 70870 71 85125 83487 19075 28609
0.39894 22804 01432 67794 0.60091 00658 20942 475221 73 86332 28601 20455 90107
2.71828 18284 59045 23536 =M 79 ! 8976270912 90441 42799
M =log,e=Ige ...... 0.43429 44819 03251 82765 83 91907 80923 76073 90383
1/M=log,10=1n10... | 2.30258 50929 94045 68402 89 ‘ 94939 00066 44912 78472
| v (EuLER’s constant) .... | 0.57721 56649 0153286061 0.76133 81087 83167 61054-1 97 ; 98677 17342 66244 85178
Greek alphabet Prefixes and symbols for decimal multiples and
submultiples of units’
Greek character l Greek ot | I Power of ten ] Prefix Symbol
|
A a A a ! alpha A a | ; 10 l tera T
B B B B ‘ beta B b o 10° j giga G
r v ry gamma G g "
A8 a8 ! delta D d " mee M
E ge¢ E ec | epsilon E ¢ 10* kilo k
Z g z & ’ zeta Z z 10* hecto h
H 7 H 7 | eta ‘ E = 10! deca* da
o 9,0 6 8,0 | thea \ Th th 10-i deci d
I I . | iota i I i 5 . |
K %« K x,x | kappa K &k 1 el *
A2 4 2 lambda L 1 [ 10~ milli ‘ m
M u M i “ mu } M m 1 E 10~ micro 1 w
N v N v | nu ‘ N n | 10-* nano n
2k g ¢ xi X x 1 g
0O o 0 o | omicron | O & o ‘ pico P
I o o omae | pi P p ! 107 femto f
P o P o | tho R r | 1018 atto a
£ o,¢ L o,¢ | sigma S s (
T it | T t tau T t ! —
i Tv | Y v | upsilon Y vy I e
; 2 @b I ° o phi Ph ph ? éjo:}ei:kc: ééné!‘k des Poids et Mesures, Comples rendus des séances de la
! X x X x | chi Ch ch 11¢ Conférence générale des Poids et Mesures, Paris 1960, Gauthier-Villars,
¥ oy . v oy psi ‘ Ps ps ;P:n’:, !961, page 87; Coyvptu rendus des !iwqde la12¢ ;‘n/ﬁ-uu génerale
| s | des Poids et Mesures, Paris 1964, Gauthier-Villars, Paris, 1964, page 94.
| 2 o ‘ Q2 o ! omega | O o ! )




10 Four-Place Common Logarithms
log x ¥ Proportional parts

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
100 0000 | 0004 | 0009 | 0013 0017 0022 | 0026 | 0030 0035 0039 0 1 1 2, 2 l 3 3, 3 4
101 0043 0048 | 0052 0056 60 0065 0069 | 0073 0077 | 0082 0o 1 1 2 [ 2 3 3 3 4
102 0086 | 0090 | 0095 | 0099 0103 0107 0111 0116 0120 0124 0 1 1 2 21 3 3 3 4
103 0128 0133 | 0137 | 0141 0145 0149 0154 0158 0162 0166 0 1 1 2 2 3 3 3 4
104 0170 | 0175 | 0179 | 0183 0187 0191 0195 0199 0204 0208 0 101 2 21 2 30 3 4
105 0212 ' 0216 0220 | 0224 0228 0233 0237 0241 0245 0249 0 1 1 2 2 2 3 3 4
106 0253 0257 0261 0265 0269 0273 0278 ' 0282 | 0286 0290 0 1 1 2 2 2 3 3 4
107 0294 0298 0302 0306 0310 0314 0318 0322 0326 0330 0 1 1 2 2 2 3 3 4
108 0334 0338 0342 | 0346 0350 0354 0358 0362 | 0366 0370 0 1 1 2 2 2 3 3 4
109 0374 0378 0382 0386 0390 U394 0398 | 0402 0410 0 1 1 2 2 2 3 3| 4
v 10 0000 0043 | 0086 | 0128 0170 0212 0253 0294 0334 0374 4 8 | 12 17 21 25 29 33 \ 37
11 0414 | 0453 - 0492 0531 0569 0607 0645 0682 0719 0755 4 8 ' 1 15 19 23 26 \ 30 | 34
12 0792 0828 | 0864 0899 0934 0969 1004 1038 1072 1106 3 7 10 14 17 21 24 28 31
13 1139 1173 | 1206 1239 1271 1303 1335 1367 1399 1430 3 6 30 13 16 19 23 26 29
14 1461 1492 1523 1553 1584 1614 1644 1673 1703 1732 3 6 9 12 15 18 21 24 27
15 1761 1790 1818 1847 1875 1903 1931 1959 1987 2014 3 6 8 11 14 17 20 , 22 25
16 2041 2095 2122 2148 2175 2201 | 2227 2253 2279 3 51 8 11 13 16 18 21 24
7 2304 2530 2355 2.}‘50 2405 2430 2455 | 2480 2504 2529 2 5 7 10 12 15 17 20 22
18 2553 2577 | 2601 ' 2625 2648 2672 | 2695 2718 | 2742 | 2765 2 5 7 9 12 | 14 16 19 21
19 2788 2810 | 2833 2856 2878 2900 | 2923 2945 | 2967 2989 2 4 7 9 11 13 16 18 20
20 3010 3032 3034 | 3075 3096 3118 3139 | 3160 ' 3181 ( 3201 2 4 | 6 | 8 11 113 ' 15 | 17 19
21 3222 3243 3263 3284 3304 3324 3345 3365 | 3385 | 3404 2 4 6 8 10 12 14 16 18
22 3424 3444 3404 3483 . 3502 3522 3541 | 3560 3579 ' 3598 2 4 6 8 10 12 14 15 17
23 3617 3636 3655 3674 3692 3711 3729 | 3747 | 3766 ' 3784 2 4 | 6 7 9 11 13 15 17
24 3802 3820 3838 3856 3874 3892 909 | 3927 3945 3962 2 4 5 7 9 11 12 14 16
25 3979 3997 |+ 4014 4031 4048 4065 4082 = 4099 4116 4133 2 3 5 7 9 10 12 14 15
26 4150 4166 4183 4200 4216 4232 4249 4265 4281 4298 2 3 5 7 8 10 1 13 15
27 4314 4330 4346 4362 4378 4393 4409 4425 4440 4456 2 3 3 6 8 9 11 13 14
28 4472 4487 ‘ 4502 4518 4533 4548 4564 4579 4594 4609 2 3 5 6 8 9 11 12 14
29 4624 | 4639 4654 4669 4683 4698 4713 4728 4742 ‘ 4757 1 304 4 7 9 10 12 + 13
30 4771 | 4786 ’ 4800 4814  4B29 4843 | 4857 4871 4886 | 4900 1= 3 4 6 7 9 10 1 113
31 4914 4928 | 4942 4955 4969 4983 4997 5011 5024 | 5038 1 3 4 6 7 8 10 ! 11 12
32 5051 5065 | 5079 5092 5105 5119 5132 5145 5159 5172 1 3 4 5 7 8 9 11 12
33 5185 5198 5211 5224 5237 5250 5263 5276 5289 5302 1 3 4 5 [ 8 9 10 12
34 5315 5328 5340 5353 5366 5378 5391 5403 5416 5428 1 3 4 5 6 8 9 10 11
35 5441 5453 ' 5465 5478 5490 5502 5514 5527 | 5539 5551 1 2 4 5 6 7 9 10 11
36 5563 5575 5587 5599 5611 5623 5635 5647 | 5638 5670 1 2 4 5 6 7 8 10 11
37 682 5694 5705 5717 5729 5740 5752 5763 | 5775 5786 1 2 3 B 6 7 8 9 10
38 5798 | 9 | 5821 5832 5843 5855 5866 1 5877 5888 5899 ! 2 3 5 6 7 8 9 10
39 5911 5922 5933 5944 5935 5966 5977 ; 5988 5999 6010 1 2 3 4 5 7 8 9 10
40 6021 6031 6042 6053 6064 6075 | 6085 6096 6107 | 6117 1 2 3 4 5 6 8 9 10
41 6128 6138 6149 6160 6170 6180 6191 6201 6212 6222 1 2 3 4 5 6 7 8 9
42 6232 6243 6253 6263 6274 6284 6294 | 6304 6314 6325 1 2 3 4 S [ 7 8 9
43 6335 6345 6355 6365 6375 6385 6395 6405 | (415 6425 1 2 3 4 5 6 7 8 9
44 06435 6444 6454 6464 6474 6484 6493 | 6503 6513 0522 1 2 3 4 5 6 7 8 9
45 6532 6542 6551 6361 6571 6380 ' 6590 6399y 6609 0618 12 3 4 5 6 71 8 9
46 6628 6637 6646 6656 6665 6675 6684 | 6693 6702 6712 1 2 3 4 3 G 7 7 8
47 6721 6730 - 6739 6749 6758 6767 6776 6785 ' 6794 6803 1 2 3 4 5 5 6 7 8
48 6812 6821 6830 6839 6848 6857 6866 6875 | 6834 = 6893 1 2 3 4 4 5 [ 7 8
49 6902 | 6911 | 6920 6928 6937 6946 | 6955 6964 6972 | 6981 1 2 3 4 4 5 [ 7 8
50 6990 | 6998 7007 7016 7024 | 7033 1 7042 7050 7059 | 7067 1 2 3 3 4 5 6 7 8
S1 7076 7084 7093 7101 7110 | 7118 | 7126 7135 7143 ' 7152 1 2 3 3 4 5 6 7 8
52 7160 7168 7177 7185 7193 7202 7210 7218 | 7226 7235 1 2 2 3 4 5 6 7 7
53 724 7251 7259 7267 7275 7284 7292 | 7300 7308 7316 1 2 2 3 4 5 6 A 7
54 732 7332 7340 7348 7356 7364 7372 | 7380 7388 7396 1 Z 2 3 4 5 8 6 7
55 7404 7412 | 7419 7427 7435 7443 | 7451 7459 7466 7474 1 2 2 3 4 5 5 6 7
56 7482 7490 | 7497 7505 7513 7520 | 7528 7536 7543° 7551 1 2 2 3 4 5 5 6 7
57 7559 7566 | 7574 7582 7589 7597 ' 7604 7612 i 7619 7627 1 2 2 3 4 5 5 6 7
58 7634 7642 | 7649 7657 7664 | 7672 7679 7686 7694 7701 1 1 2 3 4 4 3 6 7
59 09 7716 | 7723 7731 7738 | 7745 | 7752 7760 7767 | 7774 1 1 2 3 4 4 5 6 7
60 7782 7789 | 7796 7803 7810 ' 7818 7825 7832 7839 7846 1 1 2 3 4 4 5 6 6
61 7853 7860 7868 7875 7882 7889 7896 7903 7910 7917 1 1 2 3 4 4 5 6 6
62 7924 7931 7938 7945 7952 7959 7966 7973 7980 7987 1 1 2 3 3 4 5 6 [
63 7993 8000 . 8007 8014 8021 8028 8035 8041 8048 8055 1 1 2 3 3 4 5 5 6
64 8062 8069 8075 8082 8089 809G 8102 8109 8116 8122 1 1 2 3 3 4 5 5 6
65 B129 8136 ' 8142 | 8149  B156 8162 8169 8176 = 8182 8189 1 1 2 3 3 4 5 5 6
66 8195 8202 | 8209 8215 8222 8228  B235 8241 8248 8234 1 1 23 3 4 5 5 ¢
67 8261 , 8267 ' 8274 | 8280 8287 8293 8209 8306 8312 . 8319 1 1 2 3 3 4 5 5 6
68 8325 8331 8338 8344 8351 8357 8363 8370 8376 8382 1 1 2 3 3 4 4 5 6
69 8388 | 8395 8401 8407 B414 8420 8426 8432 8439 8445 1 1 2 2 3 4 4 5 6
70 8451 ! 8457 8463 8470 8476 8482 488 8494 B500 8506 1 1 2 2 3 4 4 5 6
71 8513 8519 8525 8531 8337 8343 8549 8555 8561 8567 11 2 2 3 4 4 5 5
7 8573 8579 8585 8391 8597 8603 8609 8615  '8621 8627 1 1 2 2 3 4 4 5 5
73 8633 8639 8645 8651 8057 8663 8669 8675 8681 8686 1 1 2 2 3 4 4 5 5
74 8692 8698 8704 8710 8716 8722 8727 8733 8739 8745 1 1 2 2 3 4 4 5 5
75 8751 8756 8762 8768 774 877 8785 8791 8797 8802 1 1 2 2 3 3 4 5 5
76 8808 8814 8820 8825 8831 8837 £842 BB48 B854 8859 1 1 2, 2 3 3 4 5 3
77 8865 8871 8876 888, 8887 8893 5899 8 8910 8915 1 1 2 2 3 3 4 4 5
78 #921 8927 8932 8938 B943 8949 8954 8960 8965 8971 1 1 2 2 3 3 A 4 5
79 8976 8982 8987 8993 8998 2004 2009 9015 9020 9025 1 1 2 2 3 3 4 4 5
80 9031 9036 9042 9047 9053 "9058 9063 9069 9074 9079 1, 1 2 2 3 3 4 4 5
81 9085 90 2096 9101 9100 9112 9117 9122 9128 9133 1 1 2 2 3 3 4 4 5
8§2 9138 9143 9149 9154 9159 9165 9170 9175 9180 186 1 1 2 2 3 3 4 4 5
83 9191 9196 9201 9206 0212 92217 9222 9227 9232 238 1 1 2 2 3 L 4 4 3
84 9243 9248 9253 9258 9263 9269 9274 9279 9284 9289 1 1 2 2 3 3 4 4 5
85 9294 9299 9304 9309 9315 9320 9325 9330 9335 9340 1 1 2 2 3 3 4 4 5
86 9345 9330 9355 9360 9365 9370 9375 9380 9385 923 1 1 2 2 3 3 4 4 5
8’7 9395 9400 9405 9410 9415 9420 9425 9430 9435 9440 0 1 1 2 2 3 3 4 4
88 9445 9450 9455 9460 9465 9469 9474 9479 9484 9489 0 1 1 2 2 3 3 4 4
B9 9494 9499 9504 9509 9513 9518 Y523 9528 . 953 9538 0 1 1 2 2 3 3 4 4
90 0542 9547 9552 9357 9562 9566 9571 9576 9381 9386 o1 1 2 2 3 3 4 4
91 9590 9595 9600 9605 9609 9614 Y619 9624 9628 9633 0 1 1 2 2 3 3 4 4
92 9638 9643 9647 9652 9657 9661 9 9671 V675 9680 0 1 1 2 2 3 3 4 4
93 9685 9689 9694 9699 9703 9708 9713 9717 9722 9727 0 1 1 2 2 3 3 4 4
4 9731 9736 9741 9745 9750 754 9759 9763 9768 9773 o 1 1 2 2 3 3 4 4
95 9777 9782 9786 9791 9795 9800 9805 9809 9814 9818 0 1 1 2 2 3 3 4 4
96 9823 9827 9832  UB3G  YB4l 9843 9850 9854 9850 9863 v ! 1 2 2 3 3 4 4
97 9868 9872 9877 9881 988G 9890 9804 9899 9903 9908 0o 1 1 2 oz 3 3 4 4
o8 9912 9917 49921 9926 9930 9934 9939 9943 9948 9952 0 1 1 2 2 3 3 4 4
99 2956 9961 9965 9909 9974 9978 9983 9987 9991 9996 0 1 1 2 2 3 3 3 4




Four-Place Common Antilogarithms 1
x Proportional parts

log x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 B 9
00 1000 002 | 1005 | 1007 009 | 1012 1021 0, 0 1 1 1 1 2 2 2
01 1023 | 1026 | 1028 | 1030 033 | 1035 1045 0 0 1 1 1 1 2 2 2
.02 1047 1050 | 1052 1054 057 | 1059 1069 0 0 1 1 1 1 2 2 2
03 1072 | 1074 1076 1079 081 1 1084 1094 0 0 1 1 1 1 2 2 2
.04 1096 1099 1102 1104 1107 1109 1119 0 1 1 1 1 2! 2 2 2
.05 1122 125 1127 1130 132 | 1135 1146 0 1 1 1 1 2 2 2 2
.06 1148 1151 1153 1156 159 | 1161 1172 0 1 1 1 1 2 2 2 2
.07 1175 1178 1180 1183 186 1189 1199 0 1 1 1 1 2 20 27 2
.08 1202 1205 1208 1211 213 | 1216 1227 0 1 1 1 1 2 2 2 3
.09 1230 233 | 1236 | 1239 242 | 1245 1256 0 1 1 1 1 2 2 2 3
.10 1259 | 1262 | 1265 | 1268 211 | 1274 1285 0 1 1 1 1 2 2 2 3
11 1288 | 1291 1294 1297 300 . 1303 1315 0 1 1 1 2 2 2 2 3
A2 1318 | 1321 1324 1327 330 | 1334 1346 0 1 1 1 2 2 2 2 3
13 1349 | 1352 | 1355 | 1358 361 | 1365 1377 0 1 1 1 2 2 2 3 3
14 1380 384 1387 390 393 139 1409 0 1 1 1 2 2 2 3 3
15 1413 | 1416 | 1419 | 1422 | 1426 1429 1442 0 1 1 1 2 2 2 3 3
16 1445 | 1449 | 1452 1455 459 1462 147 0 1 1 1 2 2 2 3 3
17 1479 | 1483 1486 489 493 1496 1510 0 1 1 1 2 2 2 3 3
18 1514 | 1517 1521 1524 | 1528 | 1531 1545 0 1 1 1 - 2 2 2 3 3
19 1549 1552 1556 | 1560 | 563 | 1567 1581 o 1 1 1 2 2 3 3 3
.20 1585 | 1589 1592 | 1596 | 1600 1603 1618 0 1 1 1 2 2 3 3 3
.21 1622 1626 1629 | 1633 | 1637 1641 1656 0 1 1 2 2 2 3 3 3
.22 1660 1663 1667 ' 1671 | 1675 1679 1694 1] 1 1 2 2 2 3 3 3
23 1698 1702 1706 | 1710 | 1714 1718 1734 0 1 1 2 2 2 3 3 4
.24 1738 1742 1746 | 1750 | 1754 1758 1774 o 1 1 2 2 2 3 3 4
25 1778 | 1782 1786 | 1791 1795 1799 1816 0 1 1 2 2 2 3 3 4
.26 1820 ‘ 1824 1828 | 1832 | 1837 1841 1858 ] 1 1 2 2 3 3 3 4
.27 1862 1866 1871 | 1875 | 1879 1884 1901 O 1 1 2 2 3 3 3 4
.28 1905 1910 1914 ' 1919 | 1923 1928 1945 o 1 1 2 2 3 3 4 4
.29 1950° | 1954 1959 | 1963 1968 1972 1991 u 1 1 2 2 k) 3 4 4
.30 1995 | 2000 | 2004 | 2009 | 2014 = 2018 2037 0 1 )] 2 2 3 3 4 4
31 | 2042 | 2046 | 2051 | 2056 | 2061 = 2065 28 | v 1 1 2 2 3 3 4 4
32 2089 | 2094 | 2099 ‘ 2104 2109 2113 2133 0 1 1= 2 2 3 3 4 4
.33 2138 | 2143 | 2148 | 2153 2158 2163 2183 u 1 1 2 2 3 3 4 4
34 2188 © 2193 | 2198 2203 | 2208 2213 2234 1 1 2 2 3 3 4 4 5
.35 2239 | 2244 2249 | 2254 | 2259 2265 2286 1 1 2 2 3 3 4 4 5
.36 2291 2296 2301 | 2307 ' 2312 2317 2339 1 1 2 2 3 3 4 4 5
37 2344 2350 | 2355 2360 | 2360 2371 2393 1 1 2 2 3 3 4 4 5
.38 2399 2404 2410 | 2415 2421 2427 2449 i 1 2 2 3 3 4 4 5
.39 2455 2460 2466 2472 2477 2483 2506 1 1 - 2 3 3 4 .5 S
40 2512 2518 2523 2529 | 2535 2541 2564 1 1 2 2 3 4 4 5 3
41 2570 2576 2582 2588 2594 2600 2624 1 1 2 2 3 4 4 3 s
42 30 2636 2642 2649 2655 2661 2685 t 1 2 2 3 4 4 5 6
43 2692 2698 2704 2710 2716 2723 2743 1 1 2 3 3 4 4 5 G
44 2754 2761 2767 277 2780 2786 2812 1 1 2 3 3 4 4 ) 6
45 2818 2825 2831 2838 2844 2851 2877 1 1 X 3 3 4 [ 5 3
46 2884 2891 2897 904 2911 2917 2944 1 1 2 3 3 4 5 5 6
47 2951 2958 2965 297. 2979 2985 3011 1 1 3 3 3 4 5 5 6
.48 3020 3027 3034 3041 3048 3055 3083 1 1 2 3 4 4 s G G
.49 3090 3097 3105 3112 3119 3126 3153 1 ' 2 3 4 4 5 6 0
.50 3162 3170 3177 3184 3192 3199 3228 1 1 2 3 4 4 5 6 7
.51 3236 3243 325t 3258 3266 327m 3304 1 2 2 3 4 5 5 6 7
.52 3311 3319 3327 3334 3342 3350 3381 1 2 2 3 4 5 5 0 7
.53 3388 3396 3404 3412 3420 3428 3450 i 1 2 2 3 4 5 6 o 7
.54 3467 3475 3483 3491 3499 3508 3[40 | 2 2 3 4 5 6 6 7
.55 3548 3556 3565 3573 3361 3589 3622 | 1 2 2 3 4 5 G 7 7
.50 3631 3639 3648 3656 3664 3673 3707 I 2 3 3 4 5 O 7 B
.57 3715 3724 3733 3741 3750 3758 3703 | 1 2 3 3 4 5 0 7 L]
.58 3802 3R11 3819 3828 3837 3846 3RB2 | 1 2 3 4 4 5 o i )
.59 3890 3899 3908 3917 3926 3936 3972 _ 1 2 3 4 5 5 o 7 8
.60 3981 3990 3999 4009 4018 4027 4004 1 2 3 4 ;5 [ 4 7 8
.61 4074 4083 4093 4102 4111 4121 4159 I 2 3 4 5 O 7 B ]
62 4169 4178 4188 4198 4207 4217 4256 1 2 3 4 5 1] 7 R 9
.63 42066 4276 4285 4295 4305 4315 4355 ! 2 3 4 3 3 7 8 9
.64 4365 4375 4385 4395 4406 4416 4457 1 2 3 4 & O ki 8 9
.65 4467 4477 4487 4498 4508 4519 4560 1 2 3 4 3 [ 7 8 Y
.66 4571 4581 4592 4003 4613 40624 4667 1 2 3 4 3 0 7 Y 10
.67 4677 4088 4699 4710 4721 4732 4775 { s 3 4 5 7 8 9 10
.68 4786 4797 4808 4819 4831 4842 4887 ! L 3 4 6 7 B 9 10
69 4898 4909 4920 4932 4943 4955 SO0 I 2 3 5 6 T 8 bl 10
.70 5012 023 5035 5047 S058 070 S117 ‘ 2 4 3 “ 7 ] Y 11
T 5129 5140 5152 51064 5176 5188 5236 I 2 4 3 o 7 8 10 11
32 5248 3200 527. 5284 5297 309 5338 1 2 4 5 “ 7 9 10 11
.7 5370 8383 5395 5408 5420 3433 S483 1 3 4 3 “ 8 b 10 11
74 5495 5508 5521 3334 53406 3539 Snlu 1 3 4 5 o ® 9 10 12
W5 5623 5636 5649 5662 5675 5689 5741 1 F 4 5 7 8 9 mn 12
76 5754 5768 5781 5794 SBOY 5821 5373 1 3 4 5 - ® Y 11 12
N SB88 3902 5916 5920 5943 5937 o0l 1 3 4 5 7 o 10 11 12
78 6026 0039 6053 G067 GUBL 60935 6152 1 3 4 0 7 B 10 1 13
319 61606 6180 6194 6209 6223 6237 6295 t 3 4 0 7. 9 1 11 13
.80 6310 6324 6339 6333 6308 0383 (442 1 3 4 0 T 9 1w 12 13
.81 06457 6471 0486 6301 6316 6331 0392 | 2 3 5 0O X Y 11 12 14
.82 6607 6622 6637 6653 666K G683 6745 2 ) 3 i R Y 11 12 14
83 6761 6776 6792 GBUS 6823 4839 6902 2 3 5 [ 8 9 11 13 14
.84 6918 6934 6950 0966 6982 6998 7063 2 | 5 G 8 10 1" 13 15
.85 7079 709 7112 7129 7145 7161 7228 z 3 S07 8 10 1213 13
8o 7244 7261 7278 7295 7311 7328 T390 2 3 A 7 B 10 12 13 15
87 7413 7430 7447 T464 T482 7499 7368 2 3 A 7 L} 10 12 14 16
.88 7586 7603 7621 7638 7650 7674 7743 2 4 3 7 9 1 12 14 16
.89 7762 7780 7798 7816 7834 7852 7925 | 2 4 2 7 Y 11 13 14 10
50 7943 7962 7980 7998 8017 8035 8054 8072 8091 8110 ‘ 2 4 [ 7 9 11 13 13 17
91 8128 8147 8166 8185 BI04 8222 8241 8260 8279 8299 2 4 f 8 9 11 13 15 7
92 8318 8337 8356 8375 8395 X414 H433 B453 8472 8492 | 2 4 5 B 1n 12 14 1= 17
93 8511 8531 8551 8370 B3UU  R610 8630 H630  BoTu ROOu | 2 4 ( X 10 12 14 16 18
94 8710 B730 8750 8770 8790 R810 K831 B851 K872 #ro2 | 2 4 I 8 10 12 14 16 18
95 8913 8933 8954 8974 905 90l6 9036 90ST T8 w99 | 2 & o & 10 12 15 1719
296 9120 9141 9162 9183 9204 9226 9247 9208 929 9311 2 4 6 011 13 15 17 19
97 9333 9334 9376 9397 0419 9441 9462 94RS 0306 0328 2.4 T 9 1113 15 17
.98 9350 Y372 9394 9616 9638 9661 9683 9705 9727 YIS0 2 4 7 9 11 13 16 18 20
99 9772 9795 9817 9840 9863 9886 9908 9931 9954 9977 2 5 7 9 11 14 16 18 2




12 Natural Logarithms* 0.000—0.999
x 0.000 0.001 0.002 0.003 0.004 0,005 ! 0.006 0.007 0.008 j 0.009
|
0.000 — 00 —6.90776 —6.21461 —5.80914 —5.52146 —5,29832 —5.11600 —4.96185 —4.82831 ‘ —4.71053
010 —4.60517 —4.509 —4.42285 —4.34281 —4.26870 —4.19971 —4.13517 —4.07454 —4.01738 —3,96332
020 —3.91202 —3.86323 —3.81671 —3.77226 —3.72970 —3.68888 —3.649 —3.61192 —3.57555 1 54046
030 50656 | - 473 44202 41125 38139 35241 32424 27017 24419
040 21888 19418 17009 14656 12357 10109 | 07911 05761 03655 “ 01593
0.050 —2.99573 —2.97593 —2.95651 —2.93746 —2.91877 —2.90042 | —2.83240 —2.86470 —2.84731 —2.83022
81341 78062 76462 74887 73337 | 71810 70306 688, [ 67365
070 65926 4508 63109 61730 60369 59027 57702 56395 55105 53831
5 51331 50104 48891 47694 46510 45341 44185 43042 41912
40795 396% 38597 37516 35388 34341 33304 ! 32279 31264
0.100 —2.30259 —2.29263 —2.28278 —2.27303 —2. —2.25379 —2.24432 —2.23493 | —2.22562 —2.21641
110° 20727 19823 18926 18037 17156 16. 15417 14558 | 13707 | 12863
120 12026 11196 10373 09557 08747 07944 07147 06357 05573 04794
130 04022 03256 02495 01741 0099: 00248 —1.99510 —1.98777 —1.98050 —1.97328
140 —1,96611 —1.95%00 —1.95193 —1.94491 —1.93794 —1.93102 92415 91732 91054 90381
0.150 —1.89712 —1.89048 —1.88387 —1.87732 -—1.8 —1.86433 ’ —1.85790 —1.85151 —1.84516 —1.83885
258 82635 82016 81401 80789 80181 79577 78976 78379 77786
170 77196 76609 76026 | 75446 74870 74297 73727 73161 72597 ) 72037
180 71480 N 70375 69827 69282 740 68201 67665 67131 66601
190 66073 65548 65026 64507 990 63476 62964 62455 61949 61445
—1.60944 | —1. —1.59949 | —1.50455 | —1. —1.58475 | —1.57988 | —1.57504 | —1.57022 | —1.56542
210 56065 55590 55117 54178 53712 | 53248 2786 52326 1868
51413 . 5095 50058 49611 49165 722 281 47841 47403
230 968 46534 46102 45672 45243 44817 | 44392 43970 43548 43129
240 42712 42296 41882 41469 41059 40650 | 40242 39837 39433 | 39030
0250 | —1 =1 —1.37833 | —1.37437 | —137042 | —1.36649 | —1.36258 | —135868 | —135480 | —1.35093
260 34707 34323 33941 33560 33181 32803 32426 32051 31677 31304
270 30933 30564 30195 29828 29463 8 28735 28374 28013 27654
27297 26940 585 26231 25878 25527 25176 24827 24479 24133
290 23787 23443 23100 22758 22418 22078 21740 21402 21066 | 20731
—1.20397 | —1.20065 | —1.19733 | —1.19402 | —1.19073 | —1.18744 | —1.18417 | —1.18091 | —1.17766 & —1.17441
310 17118 1679 16475 16155 15836 15518 | 15201 14885 14570 14256
320 13943 13631 13320 13010 12701 12393 | 12086 11780 11474 11170
330 10866 10! 10262 09961 09661 09362 4 08767 08471 08176
340 07881 07587 07294 07002 06711 06421 | 06132 | 05843 05555 05268
0.350 -1 —1.04697 | —1.04412 | —1.04129 | —1.03846 | —1.03564 & —1.03282 | —1.03002 | —1.02722 | —1.02443
360 02165 01888 01611 01335 01060 00786 00512 00239 | —0.999%67  —0.9969%
370 —0.99425 | —0.99155 | —0.98886 | —0.98618 | —0.98350 | —0.98083 | —0.97817 | —0.97551 97286 970
w6758 964 96233 95972 95711 95451 95192 94933 94675 94418
3% 94161 93905 93649 93395 93140 92887 92634 92382 92130 | 91879
400 —0.91629 —0.91379 —0.91130 —0.90882 —0.90634 —0.90; | —0.90140 | —0.89894 —0.89649 , —0.89404
410 89160 16 88673 88431 88189 87948 87707 | 87467 87227 | 86988
420 86750 86512 86275 \ 86038 8 85567 85332 85097 | 84630
430 ‘ 84397 B4165 83933 | 83702 71 83241 | 11 82782 82554 82326
82098 81871 81645 81419 81193 ! 80744 80520 80296 | 80073
0.450 —0.79851 —0.79629 —0.79407 | —0.79186 | —0.78966 —0.78746 —0.78526 —0.78307 —0.78089 —0.77871
' 653 77436 77219 | 77003 | 76 76572 76357 I 76143 75929 75715
470 75502 75290 75078 | 74866 74655 74444 74234 | . 74024 73814 73605
73397 73189 72981 | 72774 72567 72361 72155 71949 71744 71539
490 71335 71131 70928 I 70725 70522 70320 70118 69917 69716 69515
—069315 | —0.69115 | —068916 | —0.68717 | —0.68518 | —0.68320 | —0.68122 | —067924 | —0.67721 = —0.67531
510 67334 67139 6604 ‘ 66748 6655 6635 66165 65971 65778 65585
520 65393 65 65! 64817 6 64436 ‘ 64245 ‘ 55 63866 63677
530 63 63111 62923 62736 6. ‘ 62362 62176 61990 61804
540 61619 61434 61249 61065 60881 60697 60514 60331 60148 59966
0.550 —0.59784 | —059602 | —0.56421 | —0.59240 |- —0.59059 | —0.58879 | —0. | —058519 | —0.58340 | —0.58161
560 7982 57803 57625 57448 | 57270 57093 56916 | 56740 56563 56387
570 56212 56037 5862 5687 55513 55339 55165 | 54991 54818 54645
580 73 300 54128 | 53957 53785 3614 4 i 53273 53103 | 52933
590 52763 52594 52425 S 5 51919 51751 ! 51584 51416 | 51249
Y —051083 | —0.50916 | —0.50750 , —0.50584 | —0.50418 | —0.50253 | —0.5 049923 | —0.49758 | —0.49594
610 49430 49266 49102 48939 48776 18613 | 48451 48289 48127 47965
620 47804 47642 47482 47321 47160 47000 | 46840 46681 46522 46362
630 46204 46045 45887 45728 45571 45413 45256 4509‘ 44942 44785
640 44629 44473 44317 44161 43850 43696 43541 | 43 43232
0.650 —0.43078 | —0.42925 —0.42771 | —0.42618 —0.42465 —0.42312 | —0.42159 ,‘ —0.42007 ‘ —0.41855 —0.41703
660 41552 | 41400 41249 | 41098 40947 40797 47 40497 40347 | 4019
670 ‘ 39899 39750 | 39601 | 39453 39304 39156 | 9008 | 861 38713
680 | 38! | 38419 38273 38126 | 37980 37834 37688 37542 37397 37251
690 37106 | 36962 36817 | 36673 | 36528 36384 36241 36097 | 35954 35810
0.700 —0.3 | —035525 | —0.35382 | —0.35240 | —0.35098 | —0.34956 ' —0.34814 | —0.34672 & —0.34531 | —0.34390
710 34249 34108 33 33827 33687 33547 33408 | 33208 33129 32989
720 32850 | 271 32573 32435 | 32296 32158 32021 31883 | 31745 31608
730 31471 | 31334 31197 31061 | 30925 3078 J 53 30517 36381 30246
740 30111 2997 29841 29706 29571 29437 29303 | 29169 ‘ 29035 28902
0.750 —0.28768 —0.28635 —0.28502 —0.28369 —0.28236 —0.28104 —0.27971 , —0.27839 —0.27707 —0.27575
7 27444 27312 27181 27050 26919 26788 26657 26527 | 26397 | 26266
770 26136 7 25877 25748 25618 25489 25360 25231 | 25103 24974
780 24846 24718 24590 24462 | 24335 24207 24080 23953 | 23826 23699
790 23572 23446 | 23319 23193 | 23067 22941 22816 | 22690 22565 22439
—0.22314 = —0.22189  — 021940 | —021816 | —021691  —0.21567 & —021443 | —0.21319  —0.21196
810 21072 2094 20825 0702 |, 20579 20457 2033 20212 | 19967
820 | 19845 197 9601 19480 19358 19237 19116 18995 | 18874 18754
830 18633 18513 18392 « 18272 18152 180: 17913 17793 | 17674 17554
840 17435 17316 17198 17079 16960 16842 16724 16605 | 16487 | 16370
0.850 —0.16252 —0.16134 —0.16017 —0.15900 | —0.15782 —0.15665 —0,15548 ~ —0.15432 | —0.15315 —0.15199
860 15032 | 14966 14850 14734 ‘ 14618 1450 14387 14272 14156 ‘ 14041
870 13926 13811 13697 13582 13467 13353 13239 | 13125 13011 12897
880 12783 12670 12556 12443 12330 12217 12104 | 11991 | 11878 ‘ 11766
890 11653 | 11541 11429 11317 11205 11093 10981 10870 10759 10647
0.900 | —0.10536 | —0,10425 —0.10314 -0.10203 —0.10093 —0.09982 —0.09872 —0.09761 | ~—0.09651 | —0.09541
910 | 09431 09321 0921 09102 08992 08883 08774 08665 0858 08447
920 08338 0 08121 08013 07904 07796 07688 07580 07472 07365
930 07257 | 07150 07042 06935 [ 28 06721 06614 | 06507 06294
940 | 06188 06081 | 05975 05869 05763 03657 05551 | 05446 05340 05235
0.950 .| 005129 | —0.0%024 | —004%9 = 004814  —0047T09 | —0.04604  —004S0  —0.04305 | —00421 | —004186
960 | 04082 | 03978 | 038% | 03770 03666 03563 03459 03356 0325 03149
970 | 03046 . 02943 | 2840 | 02737 02534 02532 02429 02327 02225 ‘ 02122
80 | 02020 | * 01918 | 01816 | ons 01613 01511 01410 01309 01207 01106
990 01005 00904 00803 00702 00602 00501 00401 300 | 00200 00100
* To find the natural | ithm (log,) of 2 ber which is a power of ten less times (10*), 100 times (10%), 1000 times (10%), etc., add to the given logarithm

or greater than a number given in the table: if the number concerned is Jess,
€., 10 (1071), /156 (10-%), 1/ 000 (10-%), etc., subtract from the given logarithm
log. 10, 2 loge 10, 3 loge 10, ctc.; if the number concerned is greater, ¢.g., 10

log, 10, 2 loge 10, 3 log, 10, ctc. Examples: log, 0.02 = log. 0.2 — loge 10;
loge 2000 = log, 200 + log, 10.



