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The writ er is annually in receipt of lett ers from students
t eachers minis t ers edical men and others asking for

formation topics in general b iology and for refere ces to

the best rea ing on that subj ect The increasing frequency

of such inquiri es and the wide range of top ics covered have

creat ed the impression tha t an untechnical account of th e

ris e and progress of biology would be of int erest to a con

udience might be surmised references

most commonly asked for are those relating to di erent

phases of th e volution Theory but the fact is usuall over

looked the inquirers tha t some k owledge of other features

of biological research is essent ial even to an intelligent com

prehension of that theory

th is s etch have attempted to bring under one view

the broad features of biological progress and to increase the

human interest by writ ing the story around the l ives of the

great L eaders The practical execution of the task resolve

itself la rgely into the quest ion of what to omit The number

of det ail ed researches upon hich progress in bio ogy rests

made rigid sel ect ion necessar and the di ficult i es of separ t

ing the essential from the less important and of d ist inguish

ing between men of t emporary notoriety and those of endur

ing fame have given ris e to no small perplexit i es

The a im has been kept in mind to give a picture

d iagrammatic not to confuse the general reader and

it is hoped that the omissions which have seemed necessary

ill in a measure b e compensated for by the clearness of

the picture eferences to selected books and art icl es have

V



F C

been given a t the close of the volume that will enable readers

wish fuller information to go to the best sources

The book is ivided into two sections the first are

considered the sources of the i eas except those of organic

evolut ion that dom nate biolog and the steps by which

they have been mol ed into a unif ed sci ence The

trine of rganic volution on account of its importance

is reserved for special consideration in the secon section

This is of course merely a division of convenience since

after i ts acceptance the doctrine of evolution has entered

into all phases of biological progress

The portra its with which the text is illustra ted embrace

those of nearly all the founders of biology ome of the

rarer ones are unfamil ia r even to biologists ave been

iscovered only aft er long search in the li raries of urop

and merica

orderly account of the ris e of biology can hardly fa il

to be of service to the class of inquirers mentioned in the

opening paragraph is oped that this sketch will also

meet some of the needs of th e increasing body of students

who are doing practical work in biological laboratories is

important tha such students in add it ion to the usual class

room instruction should get perspect ive V i ew of
in which biological science has come into its present form

The chief purpose of the book will have been met if

have succeede in indicat ing the sources of biological ideas

and the main currents along which they have advanced and

if have succeeded furthermore in making readers

with those men of noble purpose whose work has

created the epochs of biological history and in showing that

there has been continuity of development in biological

thought

biologists who may examine this work with a critical

purpose beg that they will think of it merely as an outline
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sketch which does not pretend to give a complete history of
b iological thought The story has been developed almost

entirely from the side of a imal life not that the botanical

s ide has been underest imated but that the story can be told

from either side and my hand acquai tance with botan

ical investigation is not su ci ent to j ustify an att empt to

t imate its part i cular achi evements

The writ er is kee ly aware of the many imperfections in

the book is inevitabl e that biologists ith interests in

special fields will miss familiar names and the mention of
special pi eces of notable work but am rawn to think tha t

such omissions will b e vi e e l eni ently by the consi eration

that those best able to j udge the shortcomings of th is sketch

will also best understand the di cult i es involved

The author wishes to ackno l edge his indebtedness to

several publishing houses and to individuals for permission

to copy cuts and for ass istance in obta ining portra its

takes t is opportunity to express his best thanks for these

courtesies The parties referred to are the director of the

merican useum of at ral istory ppleton

ons The acmillan ompany

The pen ourt ublishing ompany the editor of the

p harles crib er s ons

ateson of ambridge ngland onklin of hila

delphia of ennes rance of trecht

olland ewcombe of rbor ichigan heeler and

ilson of York ity The editor of the

has lso given permission to reprint the

substance of hapters and which originall
in that publicat ion
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UTL E THE SE L GY THE P CHS
ST RY

otable a vances in natura l science durin the nineteenth centur
iolog the centra l subj ect in the histor of opinion regarding
li fe o f commandin importance in the orld of science
D i ficu lties in makin i ts progress clear otwithstanding

i ts numerous detai ls there has been a re lative l simple and
rderl pro ress in biolog an books abo t the facts o f
biolog man exce llent laborator manua ls but scarce l
attempt to trace the growth of biologica l ideas The growth
of knowled e regarding organic nature a long stor ful l of human
interest The men of science The stor of their aspira
t ions and struggles an inspiring histor The conditions under
which science deve loped The ancient Greeks stu ed nature
observation and experiment but thi s method underwent

ec lipse ri stotle the fo nder of natura l histor cience
before hi s ristotle s posi tion in the deve lopment of
science extensive knowledge of animals seien

wri tings ersona l appearance influence
l in hi s wri ti ngs mark a dec line in scientific method The
arrest of i nquir and its e fects comp lete change in the
menta l i nterests of mankind cease to observe and

in metaph sical spec lation uthori t declared the
ource o f knowledge The revo lt of the inte llect against these
ondi tions The renewa l of observation The
esu lts o f thi s movement numeration o f the chie f epochs
bio lo ica l histor renewal o f observation the overthrow
u h i t in cience arve and experimenta l investiga
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tion introduction of microscopes L inn us Cuvier

i chat Von aer the ri se ph siolog the
beginnings of evolutionar thought the cell theor the
discover of protoplasm

C T

VESAL US THE VERTHR W UTH R TY C E CE

Vesalius in a broad sense one of the founders of biolog pic
ture of the condition of anatom before he took i t up Galen
his great influence as a scientific wri ter natom in the
iddle ges redecessors of Vesalius eran
gari s lvius Vesalius gifted and forceful

nature reform in the teaching of anatom
ph siognom g eat book

tion of its i llustrations Curious conceits of the artist
pposition to Vesalius curved thigh bones due to wearing tight
trousers the resurrection bone The court ph sician
C lose of li fe ome of his successors ustachius and
Fallopius The especial service of Vesalius he overthrew
dependence on authorit and re stablished the scientific method
of ascertaining truth

C T

W LL AM ARVEY XPER ME TAL BSERVAT

arve s work complemental to that of Vesalius Their com
labors laid the foundations of the modern method of

nature arve introduces experiments on living
organisms arve s ed cation adua comes
under the influence of Fabricius eturn to ngland
personal quali ties arve s writings great

classic on movement of the heart and blood
demonstration of circulation of the blood based cogent rea
soning he did not have ocular proof of i ts passage thro gh
capillaries Views of predecessors on the movement of
the blood ervetus Columbus
pin s The origina i t of arve s views arve s
argument arve s influence Versatile student
work in other directions discover of the irculation
created modern ph siolog method of inquir became
a permanent part of biological science

X



C T T Xi

AGE

C T

TR DUCT THE CR SC PE THE GRESS DE
PE DE T BSERVAT

The pioneer m croscopists ooke and Grew in ngland alpighi
i n tal and wammerdam and Leeuwenhoek in olland
obert ooke icroscope and the micro raph a
Grew one of the founders of vegetable stolog

pig ersonal quali ti es ducation
niversit positions onors at home and abroad
ctivit in research principal w i tings onograph
on the silkworm anatom of plants work in embr
olo Jan wammerdam temperament

arl interest in natural histor tudies med cine
mportant observations D evotes himself to minute anat

ethod of working Great i ntensi t igh
quali t of work The publ ca
tion dela ed unti l Seven ears after hi s death l ustra
tions of anatom cal work nton van Leeuwenhoek

composed and better balanced man el f
taught in science the of thi s Sho ing in the desultor char
acter of observations h siognom bio
graph cal facts love of icroscopic observation

m croscopes scientific letters bserves the
capi lar ci rc ation in other discoveries
Comparison of the three men the two un versi t trained men
left coherent pieces of work that of Leeuwenhoek was discursive

combined force of their labors marks an epoch
The new inte lectual movement now wel under

C T V

THE R GRESS UTE AT MY

rogress in m nute anatom a feat re of the eighteenth centur
ttractiveness of insect anatom nthusiasm awakened the
delicac and perfection of minute structure

D escription of his remarkable monograph on the
anatom of the i llow caterpillar elected i l lustrations

Great detai l muscles xtraord nar character
of draw ngs model detailed ssection but lacking
in comparison and insight The work of eaumur
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and De Geer on a higher plane as regards knowledge of insect li fe

traus insect anatom ivals
that of in detai l and in the execution of the plates

general considerations now antiquated attempted
to make insect anatom comparative Dufour endeavors to
found a broad science of insect anatom ewport a ver
skilful dissector with philosophical cast of mind who recognizes
the value of embr olog in anatomical work Le dig starts
a new kind of insect anatom embracing icroscopic structure
histolog This the beginning work
tructural studies on other small animals The discover
of the simplest animals bservations on the microscopic
animalcula The protozoa discovered in Leeuwen
hoek Work of F ller hrenberg

ecent observations on protozoa

C T

L US C E T F C ATURAL ST RY

atural histor had a parallel development with comparative anatom
The h sio ogus or sacred natural h stor of the iddle

ges The lowest level reached zo lo The
return to the science of ristotle a real advance over the h siol
ogus The advance due to Wotton in Gesner

igh quali t of
The scientific wri tings Jonson and John

the forerunner of Linn us writings a s
idea of species Linn eus or L inné unique
vice to natural histor rings the binomial nomenclature into
general use ersonal histor uali t of his mind

earl struggles with povert Gets his degree in
olland b ication of the in
eturn to weden uccess as a universit professor in
sala ersonal appearance influence on nat ral
histor especial service dea of species

ummar eform of the Linn ean s stem
The necessit of reform The scale of being

Lamarck the first to use a genealogical tree Cuvier s
four branches lterations Von iebold and

Tabular iew of classifications General biologi
cal progress from Linna s to arwin lthough details were
multiplied progress was a series of steps nal sis
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of animals proceeded from the organism to organs from organs
to tissues from tissues to ce ls the elementar parts and fi all
to protoplasm The ph siolo ical side had a par
allel deve lopment

C T

CUV ER THE SE C M AR T VE AT MY

The stud of i nternal structure of living beings at first merel de
scriptive becomes comparative elon everinus
writes the first book devoted to comparative anatom in

The anatomi cal stu es of Camper John unter
ersonal character sti cs contribution to prog

ress Vicq the greatest comparative anatomist
before Cuvier Cuvier makes a comprehensive st d
of the structure of animals birth and earl education

Li fe at the Shore ears of quiet stud and
contemplation la s the foundation of scientific career
Goes to aris ph siognom Comprehensiveness
of his mind Founder of comparative anatom
domesti c li fe ome Shortcomings break wi th
earl fri ends stimate of George ancroft Cuvier s
successors i lne dwards Lacaze ich
ard wen ken Fr eckel athke
J ller Karl Gegenbaur D Cope Com

anatom a ri ch subj ect i s now becomin

C T V

CHAT THE RTH ST L GY

i chat one of the foremost men in biological histor carried the
anal sis of animal organization to a deeper level than Cuvier
uckle s estimate ichat oes to aris ttracts
tention in esault s classes Goes to live wi th D esault

fide it and phenomenal industr ersonal appear
ance egins to publish researches on tissues at the age of
thirt u timel death at thirt one nfluence
of writings more notable successors chwann

a strik ng figure in the development of biolog
chultze udolph Virchow Le di

amon Caj al odern text books on h stolog
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THE SE HYS L GY ARVEY ALLER HA ES LLER

h siolog had a parallel development w th anatom h siol
of the ancients Galen eriod of arve
demonstration of circulation of the blo d method

of experimental investigation eriod of aller h s
developed as an independent science aller s per

sonal characteristics idea of vital force book
on the lements of h siolog a valuable work
of ox gen riestle in Charles el l s great
on the nervous s stem eriod of Johannes ller
man of un s al gifts and personal attractiveness

personal appearance great influence over students
especial service was to make ph siolog broadl comparative

monumental andbook of h siolog
accurac in observation ntroduces the principles

of ps cholog into ph siolog h siolog after l ler
Ludwig Du e mond C laude

ernard Two directions of growth in ph siolog the
chemical the ph sical nfluence upon biolog
ther great names in ph siolog

C T

AER THE SE MBRY L GY

omantic nat re of embr olog importance udi
mentar organs and their meaning The domain of em
br olog Five h stori cal periods The period of
arve and alpighi The embr ological work of
these two men insu ficientl recognized arve s pioneer
attempt criticall to anal ze the process of development
teaching regar n the nature of development treatise
on Generation The frontispiece of the edition of

papers on the formation of the chick within the
egg uali t of his pictures belief in preformation

rank as embr ologist The period of
Wol f ise of the theor of predelineation
ources of the idea that the embr o i s prefo med within the egg

observations quoted wammerdam s
View Leeuwenhoek and the discover of the sperm
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onnet s iews on opposes the doctrine
of preformation famous Theor of eneration

ketches from th s treatise views on the d recting
force in development highest grade of work
pposi tion of aller and onnet estoration of
vie s eckel ersonal haracteristi cs of Wolff
The period of Von aer The greatest personali t in
embr olog monumental work on the evelopment of
nimals a choice combination of observation and reflection
Von aer s especial servi ce stablishes the germ la er
theor Consequences in uence on embr olog

The period from Von aer to alfour The proc
ess of development brought into a new light the cell theor

athke emak uxle
eginnings of the idea of germinal contin it nfluence of
the doctrine of organic evol tion The period of a four
wi th an indication of present tendencies The great
influence of alfour s Comparative mbr olo erson
ali t of alfour tragic fate nterpretation of the
embr olo ical record The recapi tulation theor
skar ertwig Wilhelm ecent tendencies
xperimental embr olog Cel l lineage Theoretical
discussions

C T

THE CELL THE RY CHLE DE CHWA CHULTZE

nif ing power of the cell theor Va ue foreshadowings
The first pict res of cel ls from obert
Cells as depicted Grew and Leeuwenhoek
Wol f on cellular struc ure ken The

of the cel theor in c eiden and
chwann founders chleiden s work
quaintance i th chwann chwann s personal appearance

nfl enced Johannes ller The cell theor his
most important work chleiden his temperament and dis
position chleiden s contribution to the cell theo
rrors in his observations and conclusions chwann s
treati s urpose of researches uotations from
m croscopical researches chwann s part in establish

ing the cell theor more important than that of chleiden
od fication of the cel l theor ecessit of modifications
The discover of protoplasm and its e fect on the cell
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theor The cell theor becomes harmonized with the pro

doctrine of chultze Further modifications of
the cell theor rigin of cells in tissues tr cture of
the nucleus C romosomes Centrosome The
principles of heredit elated to cellular studies Ver
wor s definition Vast importance of the cell theor in
advancing biolog

C T

R T PLASM THE HYS CAL AS S L FE

reat influence of the protoplasm doctrine on biological progress
rotoplasm properties as discovered examination of
the am eba examination of a transparent leaf

nceasing activ t of i ts protopl sm The wonderful
energies of protoplasm uotation from uxle The
discover of protoplasm and the essential steps in recognizing
the part i t pla s in living beings Duj ardin
personalit d cation contributio s to science

discover of sarcode in the simplest animals in
urkinj e in uses the term protoplasma Von

ohl in brings the designation protoplasm into general
use Cohn in maint ins the identit of sarcode and
protoplasm Work of D e ar and Virchow
chultze in Shows that there is a broad likeness between
the protoplasm of animals and plants and establishes the proto
plasm doctrine The universit li fe of chultze love of
music and science Founds a famous biological periodical

The period from to an important one for biol

C T X

THE W RK ASTEUR CH THERS

The bacteria discovered Leeuwenhoek in The develop
ment of the science of bacteriolog of great importance to the
human race ome general topics connected with the stud
of bacteria The spontaneous origin of life
genesis or abiogenesis istorical development of the ques
tion From ristotle to edi The
spontaneous origin of living forms universall believed in
llustrations From edi to chwann edi
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AG
puts the question to experimental test and overthrows

the beli ef in the Spontaneous origin of forms visible to the
aided The problem narrowed to the origin of micro
copi c animalcu la eedham and u fon test the ques
t i on the of tight l corked via ls contai ni boi led

solu ions i croscopic li fe appears in their infusions
pallan a i in uses hermeticall sealed lass flasks
ets opposi te results The d scover o f ox gen raises

another question Does prolon ed heat change vi talizing prop
xperiments of chwann and chulze

The question of the spontaneous ori gin of mi croscopi c li fe
egarded as d sproved reopens the question

maintaining that he finds microscopi c li fe produced in
steri li ed and hermeticall sealed solutions The question
to rest the bri l an t researches of asteur and of T dall

Description of T da l s apparatus and use of
ical pure air Weismann s theoreti cal speculations
ardi ng the origin of biophors The erm theor of isease

The idea o f revived i n
Work of assi emonstration in of the actua l con

between anthrax and splenic fever Veneration of
asteur persona l qua i ties Fi li al devotion
teps in intel lectual development investigation of
i seases of wine the Si lk worm plag e

studies on the cause and prevention of disease con
c ef servi ce to human t stablishment of the

asteur nsti tute in aris ecent developments
obert Koch services in di scovering man bacteri a of dis
ase Joseph L ister and antisepti c surger
teria in their relation to a ri culture soi l inoculation
nowledge o f bacteri a as related to the growth of general biol

C T

RED TY GERM AL C T U TY E DEL GALT WE S
MA

here i tar substance and the bearers of heredit The
nature of inheri tance Dar in s theor of pangenesis
The theor of pangens replaced that of erminal continui t

xposition of the theor of germinal continuit The
law of cell succession The
ontinuit of heredi tar substance arl ri ters
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Weismann Germ cel ls and bod cells The hered

subst nce the e m plasm embodies all the past
histor of protoplasm The more precise investigation of
the material basis of inhe i tance The nucleus of cel ls
The chromosomes The ferti lized ovum the starting point
of new or anisms ehavior of the nucleus during division

The mixture of parental quali ties in the chromosomes
areas in the protoplasm of the egg The

he i tance of acquired characteristics The appli cation of
stati sti ca l methods and experiments to the stud of heredit
endel s important discover of alternative inheritance
Franci s Galton Carl earson xpe iments on
heri tance

C T XV

THE C E CE F SS L L FE
xtinct forms of life trange views regarding fossils
Freaks of nature stical explanations Large bones
supposed to be those of giants Determination of the nature
of fossi ls teno Fossi l deposi ts ascribed to the Flood
osaic deluge re arded as of universal extent The com

parison of fossi l and l ving animals of great importance
Cuvier the founder of vertebrate pal ontolo Lamarck
founds invertebrate pal eontolo Lamarck s concep tion of
the meaning of fossils more scientific than Cuvier s The
arrangement of fossils in strata William mith
mar of the rowth of the science of fossi l li fe Fossil
mains as index to the past histor of the earth poch
making work of Charles L ell fect of the doctrine of
organic evolution on pala ontolog ichard wen s
studies on gassiz and the parallelism
tween fossi l forms of li fe and stages in the development of
animals uxle s geological work Leid Cope

arsh Carl writings and influence
enr F sborn ethod of collecting fossils Fossi l
remains of man D iscoveries in the Fa m district of
fri ca
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WHAT V LUT THE V DE CE UP WH CH ETC

Great va ueness re ardin the meaning of evolution Causes for
th s The confusion of arwinism with organi c evolution

The idea that the doctrine is losin round cientific
controversie s on evolution relate to the factors not to the fact of
evolution ature of the question not metaph sical no t
theological but h storical The stori cal method app ied
to the stud of an mal l fe The d versit of li vin forms

species fixed in nature Wide variation among
volutionar series The she ls of lavonia and

teinhei volution of the horse The collee
tion of fossi l horses at the meri can useum of atural istor

York The enealo of the horse traced for more
than two mil ion ears Connectin forms the

and pterodact ls The embr ological record and its
connection with evolution C lues to the past stor o f
animals udimentar or ans ereditar

in the human bod emains of the sca fold ng for
buil ing nti quit of man h man t pes

Virtua l three l nks the Java man the eanderthal Skul the
earl neo li t c man of n is vidences of man s evo

based on pal ontolo embr olo and arch e lo
ental evolution weep of the doctr n o f or an c

t ion

C T XV

THE R ES V LUT LAMARCK D RW

The attempt to indicate the active factors of evolution is the source o f
the di ferent theories The theo ies of Lamarck Darwin
and have attracted the widest atten ion La
marck the man education Leaves priestl
studies for the arm Great braver h sical injur
makes i t necessar for him to ive up mili tar life
trait mportant work in botan atheti c povert
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and neglect Changes from botan to at the age of
fift ears rofound influence of this change in Shapin
ideas theor of evolution First public

announcement in pub
in two laws of evolution The first

law embo es the principle of use and disuse of organs the second
that of here t simple exposition of his theor

emplo ment of the word Lamarck s view o f
heredit belief in the inheri tance of acquired char

attempt to account for variation Time
and favorable conditions the two principal means emplo ed
nature alient points in Lamarck s theor
definition of species Lamarcki sm Darwin
theor rests on three sets of facts The central feature of
theor is natural selection Variation nheritance
Those variations will be inheri ted that are of advantage to the
race llustrations of the meaning of natural sele ction

The struggle for existence and consequences Vari
aspects of natural selection does not alwa s operate

toward i ncreasing the e ficienc of an or an short winged
beetles Color o f animals imicr exua l
selection nadequac of natural selection D arwin the
first to call attention to the inadequac of this principle
Confu ion between the theories of Lamarck and Darwin
llustrations The rigin o f pecies pub lished in
ther writin s o f Darwin

C T XV

THE R ES C T UED WE SMA DE VR ES

Weismann s views have passed through various sta es of remodelin
The volution Theor published in i s the best ex

position views theor the field for much contro
rimaril a theor of heredit Weismann s theor

summarized Continuit of the germ plasm the central idea
in Weismann s theor Complexit of the erm plasm
lustrations The origin of variations The un on of
two complex germ plasms gives rise to variations ex
tension the principle of natural selection germinal selection

The inheritance of acquired characters Weismann s
anal sis of the subject the best llustrations The
question sti ll pen to experimental observation Weis
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mann s personali t uotation from autobiograph
The mutation theor of Vries important
tion application of experiments commendable The
mutation theor not a substitute for that of nat ral selection
Tendenc toward a reconciliation of apparentl confli cting views

ummar of the salient features of the theories of Lamarck
of arwin of and V ies Causes for bewi l

in the pop lar mind regarding the di ferent forms o f the
evolution theor

C T

THE SE V LUT ARY TH UGHT

pinion before Lamarck Views of certain Fathers of the
Church g stine Thomas quinas
The rise of the doctrine of Special creation uarez
fect of John ilton s writings Forerunners of Lamarck
u fon rasmus arwin Goethe tatement of
views on evol tion rasmus arwin the reatest of La
marck s predecessors writings atural
Theolog directed against them Goethe s connection with
evolutionar thought Causes for the neglec t of Lamarck s
theoretica l writings The temporar disappearance of the
doctrine of organi c evolution Cuvier s opposition
The debate between C vier and ilaire e fect
nfluence of L ell s rinciples of Geolog erbert
cer s anal si s in arwin and Wallace C i rcum
stances under which their work was laid before the
ociet o f London The letter of transmission signed
L el l and ooker The personali t of arwin
ppearance charm of manner fectionate
consideration at home nexampled industr and con

in the face of i ll health earl
li fe and education Vo age of the The

o f his five ears vo age Li fe at Downs
aralleli sm in the thought of Darwin and Wallace
arwin s account of how he arrived at the conception of natural
selection narrative The arwin Wallace
theor launched in arwin s book on The rigin o f
pecies regarded him as merel an outline The spread
of the doctrine of organic evol tion xle one of i ts great
popular exponents aeckel fter Darwin the prob
lem to explain phenomena
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T T

C T XX

AG

iological thought shows continuit development Character

D

DEX

of the progress crusade against s persti tion The first
triumph of the scientific method was the overthrow of authorit

The three stages of progress descriptive comparative ex
The notable books of biolog and their authors

ecent tendencies in biolog higher standards
improvement in the tools of science adva ce in methods

experimental work the growing interest in the stud
of processes experiments applied to heredit and evolution
to ferti lization of the egg and to animal behavior ome
tendencies in anatomical s tudies Cell lineage
work on the nervous s stem The application of biological
facts to the benefit of mankind Technical biolog
oi l inoc lation elation of insects to the transmission
diseases The food of fishes The establishment and
maintenance of biological laboratories The station at
aples ther stations The establishment and main

of technical periodicals xplorations of fossil
records The reconstructive influence of biological prog
ress

L T

eferences pecial eferences
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nineteenth century will be for a ll t ime memorable
for the grea t extens ion of the knowledge of organic nature

was then that the results of the earl i er e forts of mankind
to interpret the myst eries of nature began to be fru itfu l

bservers of organic nature began to see more deepl into

the province of lif e and above all beg n to see to direct

their future studies was in that century that the use of
the microscope made kno n the similarity in cellular con
struct ion of all organized beings that the substance proto
plasm began to be recognized as the physical basis of life

the seat of all vital activi ti es the most contagious

iseases were traced to microscopic organisms and as a con

s equence medicine and surgery ere reformed then the

belief in the spontaneo s origin of li fe under present condi
tions was given up and it was in tha century that the

octrine of organic evolution gai ed general acceptance
These and other advances less generally known created an

atmosphere in which biology the great l ife sc i ence grew
rapidly

the same period also the remains of ancient l i fe long
ince ext inct and for countless ages embedded in the rocks

were brought to l ight and their investigation assisted mate

in understanding the living forms and in trac ing their
enealogy

3
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a result of these advances animal organization began
to have a di ferent meaning to the more discerning naturalists

those whose discoveri es began to influence the trend of

thought and finally the idea which had been so often pre

expressed became a settled conviction that all the
higher forms of life are derived from simpler ones a gradual

process of mo ification
esides great progress in biology the nineteenth century
remarkable for similar advances in physics and chem
lthough these subj ects purport to deal with inorganic

or lifeless nature they touch biology in an intimate way
The vital processes w ich ta e place in all animals and plants
have been shown to be physico chemical as a

one must go to both physics and chemistry in order

to understand them The study of organic chemistry in late
ears has greatly influenced biology not only have l iving
products been analyzed but some of them have already been
constr ct ed in the chemical laboratory The formation of

l iving matter through chemical means is still far from the
thought of most che ists but very complex organic com

pounds which were formerly known onl as the result of
action of l ife have been produced and the possibili ti es

of further advances in that direct ion are very alluring

thus appears that the discoveries in various fields have

wor ed together for a better comprehension of nature

The of transforma

tion of opinion in reference to living organisms is an inter

esting part of the stor of intellectual development The

central subj ect that embraces it all is biology This is one

of the fundamental sciences since i t embraces all questions

relating to life in its di ferent phases and manifestations

ver thing pertaining to the structure the development and

the evolution of living organisms as well as to their p ysiol
ogy belongs to biology is now of commanding impor
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tance in the world of sc i ence and it is coming more and more
to be recognized that i t occupies a field of compelling

not only for medical men and scholars but for all
int elligent people The discoveri es and conquests of biology
have wrought such a revolution in thought that they should
be known to all persons of l iberal culture addi tion to

making acquaintance with the discoveri es one ought to learn
something about the history of biology for i t is essential

to now how it took its order to understand i ts

present pos i tion and the nature of i ts influe ce upon expand
ing ideas regardi g the world in which we live

its modern sense biology not arise until about

when the nature of protoplasm was first clearly pointed

out by chult e but the currents tha t united to form it
had long been flowing and we can never understand the
subj ect without going back to i ts ia tric condition when what
is now b iology was in the germ and united with medicine
separa ion from medicine and i ts ris e as an independent

subj ect was owing to the steady growth of that zest for ex
ploration into un nown fields which began with the new
birth of sci ence in the sixteenth century and has continued
in fuller measure to the present was the outcome of
applying observation and experiment to the winning of new

truths

biology is so comprehensive a field

and involves so many deta ils that i t is fair to inquire can
its progress be made clear to the reader who is unacquainte
with i t as a laboratory study The matter will b e simplified

by two general observat ions that the growth of biology

is owing to concurrent progress in three fields

concerned respectively with the structure or architecture of
l iving beings their development and their physiology
recognize also a parall el advance in the systematic
t ion of animals and plants and we note furthermore that
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the idea of evolution permeates the whole will be

sary to consid er the advances in these fields separately and

to indicate the union of the results into the main channel of

progress econ ly in attempting to trace the growth of ideas

in this department of learning one sees that there has been

a continuity of development The growth of these notions
has not been that of a chaotic assemblage of ideas but a

ell connected story in which the new is built upon the old

in orderly succession The old ideas have not been com

superseded by the new but they ave been molded

into new forms to keep pace with the advance of invest igation

its early phases the growth of biology was slow dis

cursive the time of L inn eus to arwin although

the deta ils were greatly multipli ed there has been a relatively

s imple and orderly progress

There are many books about biology
with directions for laboratory observation and experiment

and also man of the leading facts of the sci ence have been

given to the public but an account of the growth of the id eas

which are interpret t ions of the facts has been rarely

t empted rom the books referred to i t is almost impossible

to get an idea of biology as a unit th is even the students in

our universiti es acquire onl through a coherent presentation

of the subj ect in the classroom on the basis of their work in

laboratory The cri tical training in the laboratory is
most important but after all i t is only a part although an

essential part of a k owledge of biology general too

l i ttl e att ent ion is paid to interpretations and the rill is con

fined to a few facts ow the facts are relat e to the i eas

of the sci ence as stat ist ics to history meaningless without

int erpretation the ris e of biology the facts ave accu

constantly through observation and experiment but

the general truths have emerge slowly and periodically

henever there has been granted to some mind an insight
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into the meaning of the facts The detached facts are some
times tedious the interpreta tions interest ing

The growth of the knowledge of organic nature is a long
stor full of human interest ature has been always the

same but the capacity of man as its int erpreter has vari ed

has to pass through other forms of intell ectual
i ty and gradually to conquer other phases of natura l phe

before entering u on t at most d i ficult task of

investigating the manifesta tions of lif e will be readily
understood therefore that biology was dela ed in i ts d evel

until after considerabl e progress had been made in
other sci ences

is an old saying tha t Truth is th e daughter of Time

and no better illustration of it can be given than the long
upward struggle to establi sh even the elemental t ruths of
nature took centuri es to arrive a t the concept ion of the
uniformit of nature and to reach any of those genera l iza
t ions which are spoken of as the laws of nature

the progress of sci ence there is
an army of observers and experimenters each contribut ing
share but the ra k and fil e supply mainly isolat ed facts

whil e the ideas take birth in the minds of a few gift ed l ead ers

either endowed with unusual insight or so favored cir

that they reach general conclusions of importance

These a vance guards of int ellectual conquest we esignate

as founders hat were they like in appearance nder

hat condit ions did they work and what was their chief
These are interest ing questions which will receive at tention
as our narrative proceeds

study of l ives of the founders shows that the
mood is pre eminently one of sincerity The men who

have added to th e growth of science were animated by an

unselfish devotion to truth and their lasting influence has

been in large measure a reflection of their individual char
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nly those have produced permanent resu lts who
have i t errogated nature in the spiri t of devot ion to truth

and waited patiently for her repl i es The work founded on
selfish motives and vanity has sooner or later fallen by the
wayside We can recognize now that the work of scientific

investigat ion subj ected to so much hostil e cri ticism as i t

appeared from time to t ime undertaken in a reverent

spiri t and was not iconoclastic but remodelling in its

ome of the glori es of our race are exhibited in

the lives of the pioneers in sci entific progress in their struggles

to establish some great truth and to mainta in intellectual
integrity

The names of some of the men of biology such as arve

L inn us uvier arwin uxley and asteur are widely

k own because their work came before the people but others

equally deservi g of fame on account of their contributions

to scientific progress will require an introduction to most of

our readers

recounti g the story of the rise of biology we shall

have occasion to make the acq aintance of this goodly com

pany efore beginning the narrat ive in etail however

we shall look summarily at some general features of sci entific

progress and at epochs of biology

W V

a bri ef sketch of biology there is relatively li ttl e in the

ancient world that requires notice except the work of ris

and Galen but with the advent of Vesalius in

our interest begins to freshen and thereafter through lean

times and fat t imes there is always something to comman

our att ention

The early conditions must be dealt with in order to

ciat e what followed We are to recollect that in the ancient
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world there was no sci ence of biology as such nevertheless

the germ of i t was conta ined in the medicine and the natural

h is ory of those times

There is one matter upon which we should be clea r in
the t ime of ristotle nature was studi ed by observa tion
experiment This is the foundation of all sci entific
vancement conditions remained unchanged there is

reason to believe that sci ence would have developed stead ily

on the basis of the Greek foundation but ci cumstances to
be spoken of lat er arose which led not only to the complet e

arrest of in uiry but also the mind of man being turned

away from nature to the decay of sc i ence
l The Greeks

represented the fullest measure of culture in the anc i ent
world and naturally we find among them the best developed
sci ence th e knowledge of natural phenomena centered
in ristotl e and for twenty centuri es he
represented the highest l evel hich t at kind of k owledge
had attained

is uncerta in how long it took th e anc ent observers to
l ift sci ence to the level which it had at th e beginning of
ristotl e s period but i t is obvious that he must have had

a long ine of predecessors who had accumulated facts of
observation and had molded them into a syst em before he
perfect ed and developed tha t syst em We are reminded

that all things are relat ive when find ristotl e referring

to the ancients and well he might for we have indubitabl e

evidence that much of the sci entific work of antiquity has
been lost of most striking discoveri es pointing

in that direction is the now famous papyrus which was found

by G eorg bers in gypt about The recent trans
lation of this ancient document hows that i t was a tre tis e
on medic ine dating from the fifteenth century this

t ime the sc i ence of medic ine had atta ined an astonishingly
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high grade of evelopment among that people since
it is safe to assume that the formulation of a system of med

in the early days of mankind required centuries of
observat ion and pract ice i t becomes apparent that the
manuscript in q estion was no vague first a tt empt a t redu

ing medicin e to a syst em is built upon much sc i entific
knowledge and must have been preceded by writ ings both
on medicine and on its all i ed sc i ences

is not necessary that we should attempt to picture the
crude beginnings of the observation of animated ature and

the awning of id eas relative to animals and plants i t is

suitable to our purpose to commence with ristotle and to
designate in a relative sense as the founder of natural
history

That he was altogether d issat isfied with the state
knowledge in his t ime and that he had high ideals of

d ignity of sci ence is evidenced in his writings lthough he

refers to the V i ews of the anci ents h e regarded himself in
a sense as a pioneer found no basis prepared he says

no models to copy ine is the rst step and there

fore sm ll one though worked out with much thought
and hard labor must be looked at as a first st ep and
judged with indulgence rom sborn s

There is general agreement that ristotle was a man of
vast intellec t and that he was one of the greatest philosophers
of the ancient world has had his detractors as well as

his part isan adherents erhaps the j ust est imat e of his

attainments and his posit ion in the history of sci ence is
between the enthusiast ic apprec iat ion of uvier and the

crit ical est imate of Lewes
This great man was born in tagira in the year

and lived until is to be remembered as the

most dist inguished pupil of lato and as the instructor of
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lexander the Gre t L ike other scholars of his t ime he
covered a wide range of subj ects have mention indeed

of about three hun red works of his composit ion many of

which are lost wrot e on philosophy metaphysics

poli t ics rhetoric etc but i t was in the doma in of
natural h istory tha t he atta ined absolu te pre eminence

is mani

unjust to measure ristotle by present standards we

must keep always in mind tha t he was pioneer that

he l ived in an early day of sc ience when errors and cruditi es
were to b e expected greatest cla im to eminence in the

history of science is that he conceived the things of importance

and that he adopted the right method in trying to advance

the know ledge of th e natural univers e his program

of studies he says irs t we must understand the phenomena

of animals then ass ign their causes and finally speak of

their generation pos it ion in natura l history is
quently misunderstood of the most recent wri ters on

the history of science enry mith ill iams pictures him

entirely as a great class ifier and as the founder of systematic

zo logy Whil e i t is true that he the founder of sys

zo logy as such he did not do his greatest s ervice
to natural history nor does the disposit ion to classify
s ent dominant act ivit all his work class ificat ion is

made incidenta l and subser i ent to more important considera
t ions observat ions upon structure and development
and his ant ic ipa tion of the idea organic evolution are the
ones upon which his great fame rests is not to be remem

bered as a man of the type of L inn eus ra her is he the fore

runner those men who looked deeper than L inn eus into

the structure and development of animal l ife the mor

articular mention of his class ification of animals will
be found in the chapter on L inn eus while in what follows
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in this chapter attention will be confined to his observation

of thei r structure evelopment and to the general

of his work

great strength was in a philosophical treatment of

the structure and development of animals rofessor sborn

in his interest ing book shows

that ristotl e had thought out the essential features of

evolut ion as a process in nature bel ieved in a complete

gradation from the lowest organisms to the highest and that

man is the highest point of one long and continuous ascent

n made exten

sive studi es of li fe histori es knew that drone bees

develop without previous fert ilization of the eggs by par

that in th e squid the yolk sac of the embryo

is carried in front of the mouth that some sharks develop

wi hin the egg tube of the mother and in some speci es have

a rudimentary blood connection res embling the placenta of

mammals had followed day by day the changes in the

chick ith in the hen s egg and observed the development of

other a i als embryology also he anticipated

arvey in apprec iating the true na ture of development as

a process of gradual b ilding and not as the mere expansion

of a formed germ This doctrine hich is known

under the name of epigenesis was as we shall s ee later

otly contest ed in the eighteenth century and has a modified

applicat ion at the present t ime

reference to the structure of animals he described

the tissues and in a rude way analyzed the organs into their

component parts is known furthermore that he prepared

plat es of anatomical figures but nfortunate y these have

been lost

est imating th e contributions of ancien writers to

science i t must b e remembered hat we have but fragments

of their works to examine is moreover doubtful whether
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th e sc i ent ific rit ings ascribed to ristotle were all from his
hand The work is so uneven that has suggested

that s ince the ancient ph ilosophers taught what

we have of his zo logical wri t ings may poss ibly be the not es

of some of his stu ents While this is not known to be th e

case that hypothesis enables us to understand the intimate

ixt re of profound observation with trivial matt er and

obvious errors tha t occur in th e writ ings scrib ed to him
ertwig says is a matt er for great regret that there

have been preserved only parts of his three most important

zo logic l works p and

works in which zo logy is founded as a

univers l sci ence since anatomy and embryology physiology
and classificat ion find equ l consid erat ion

om or issections were li ttl e practis ed in his

day and i t must be admit t ed tha t his observations embrace

many errors supposed the brain to b e bloodl ess the

art eri es to carry ai r etc but h e has bee cl eared by u ey

of the mistake so often attribut ed to of supposing the

heart of mammals to have only three hambers is alto

gether probable that he is credited w ith a larger number of

errors than is j u tified by the facts

must have had unusual gifts in the expos it ion of these

t echnical subj ects indeed he ma e his researches appear

so important to his royal patron lexander t at he

aided in the preparat ion of his great atura l istory a

grant of tal ents equivalent to and by nu

assistants and co ectors Thus in ancient t imes was

ant icipated question that is being a itated to day that

of the s pport and endowment of research

ome idea of his looks may be

gained from This is a opy of a bas rel i ef found in
the collection of rsinus d and was originally

published by aber authent ici ty as a portra it is
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attest ed by Visconti who says that i t has a perfect

resemblance to the head of a small bust upon the base of

which the name of ristotl e is engraved ortra it busts and

statues of ristotle were common in ancient t imes The

picture of h im most famil iar to general readers is the copy

of the head and shoulders of ancient statue representing

him with a dr pi g over the left shoulder This an

R ST T LE

at tract ive portra it showing a face of strong intellectuality
authentici ty ho ever is not as well established that

of the picture shown here ther pictures believed to be

those of ristotle represent him later in life with recedi g

hair and one exists in hich baldness is very extensive

was described as short in stature with spindling legs and

small penetrating eyes and to have been in his you ger

ays vain and showy in his dress
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was early left an orphan with a consid erabl e fortune

and there are stories of early excesses aft er coming into his

proper y Thes e charges however lack trustworthy support

and usually regarded as mainly to at un er

mining gossip which follows one holding prominent place

and enviable recognit ion habits seem to have been

those of a dil igent student with a zest in his ork he was an

om ivorous reader and lato call ed him the mind of his

school large private library and his manner of

ing bespeak the conserving of his property ra ther than i ts

wast e in s elfish indulgences

The influence of ristotl e was in the

rig t direction made a direct appeal to nature for his

facts and founded his atural istory only on observation

of the structure physiology and d evelopment of animals

Unfortunately the same cannot be said of his successors
Galen who is mentioned above in connec ion with ris

was a medical writer and the greatest anatomist of
antiquity account of the relat ion of his work to the

growth of anatomy however the considerat ion of i t is

served for the chapt er on Vesalius

oon aft er the period of ristotle the center of sci entific
invest igat ion was tra sferred to lexandria where tolemy

had erect ed a great museum and founded a large public
l ibrar ere mathematics and geography flourished but

natural history was li ttl e cult ivated

order to find the next famous natural ist of antiquity

it is necessary to look to ome ome al though great in

polit ical power never became a true cul ture center char
by originality that remains of their thought

shows us that the oman people were not creat ive the

capital of the empire the center of i ts li fe there arose no
great sci entific investigator

The situation is represented by liny the lder
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the oman general and littérat eur

works on natural istory fill ing seven volumes

have been preserve with greater completeness than those of

other anci ent ri t ers Their over helming bulk seems to

have produce an impress ion upon those who in the nine

centur heralded him as the greatest naturalis t of

L Y

antiquity an examination of his writings shows that

he nothin to eepen or broa en the knowle ge of nature
and his atural istory mar s a dist inct retrogrademovement

at best merely a compiler coll ector of an e

otes who forsaking observation in iscriminately mixed

fable fact fancy taken from the writings of others

emphasized the feature of classification which ristotle

had hel in proper subor ination he replaced the las
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of ristotle founded on plan of organization a

ighly artificial one founded on the incid ental ci rcumstance
the abodes of animals either in air water or on the earth

Thus atural
history transferred from a Greek to a oman center was

already on the decline in the time of l iny but i t was

t ined to sink st ill lower is an old oft repeated story how

with the overthrow of ancient c ivil izat ion the torch of l earn

ing ne rly extinguished only there a complete

polit ical revolut ion there was also a complete change in the

mental int erests of mankind The situat ion is so complex

tha t i t i s di cul t to sta t e i t i th cl earness far as sci ence

is concerned its ext inction was due to a turning away from

the external world and a complet e arrest of in uiry into the

phenome a of nature This was an important part of that

somber change which came over all mental l ife
of the causes that played a considerable part in th e

cessation of sci entific investigation was the ris e of the hris
t ian church and the ominance of the pri esthood in all

tual as well as in spiri tual l ife The world shunning spirit

so scrupulously cult ivated by the early hrist ians prompted

a spiri t which was hostil e to observation The behest to

shun the world was acted upon too lit erally eyes were

losed to nature and the mind was direct ed toward spiritual
matt ers which truly s eemed of higher importance res

ently the observat ion of nature came to be looked upon as
proceeding from a prying and impious curiosity

ooks were now scarcer than during the classica l period
the schools of philosophy ere reduced and dissemina

t ion of l earning ceased The pri ests who had ccess to the

books assumed direct ion of intellectual l if e they were

largely employed with the a alysis of the supernatural
without the whol esome check of observation and experiment

mysti cal explanat ions were invented for natural phenomena
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whil e metaphysical speculat ion became the dominant form

of mental act ivity

D this

atmosphere controversi es over trivial points ere engendered

and the ancient writ ings were quoted as susta ining one si e

or the other this led to the referring of quest ions as to

their truth or error to a thori ty as the source of k owledge

and result ed in a complet e eclipse of reason musing illus

of the situation are abundant as when in the

iddle ges the question of the number of t eeth in the horse

was debated with great heat in many contentious writings

pparently none of the contestants thought of the simple

expedient of counting them but tri ed only to susta in their

posi t ion by reference to authority g in one who noticed

spots on the sun became convinced of the error of h is eyes

beca se ristotl e had some here writt en The face of the

sun is immaculate

This was a barren period not only for sci ence but also
for ecclesiast ica l advance otwithstanding the fact that

for more than a thousand years the only new wor s were
writt en by professional theologians there was no substant i l

advance in their field and we cannot escape the reflection
that the reciprocal action of free inquiry is essential to the
growth of theology as of other departments of l earning

the period from the ownfall of ome to the revival

of learning one em nent theologian ugustine stands

in relief for the openness of his mind to new truth and for

his expressions upon the relation of revelation the crip

tures to the observation of nature position will be more

clearly indicated in the chapter dealing with the ris e of

thought

erhaps i t has been th e disposit ion of historians to paint

the iddle ges in too dark colors in order to provide a

background on which to portray the subsequent awak
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was a remold ing period through which i t

to pass aft er the overthrow of anci ent civil ization

and the of the l ess advanced people of the orth with

those of the outh The opportuniti es for advance ere

greatly circumscribed the scarci ty of books and the lack of

facili t i es for travel prevented any general disseminat ion of

learning while the irresponsible method of the t ime of
appealing to authority on all questions threw a barr er across
the stream of progress ntellectual i ty was not ho ever
entirely crushed during the prevalence of thes e conditions

The medieval philosophers were masters of the metaphysica l
method of argument and their mental ity was by no means

dull hil e some branches of l earni g might make a li ttl e

advance the study of nature su fered most for the knowl

edge natural phenome a necessitat es a mind turned
outward in direct observation of the phenomena of the

natural and physical un ivers e

was an epoch of great
portance therefore when men began again to obser e and

to a tt empt even in an unskilful way hampered by
tual inheritance and habi t to unravel the mysteri es of nature
and to trace the relation between causes e fects in the

univers e This new movement was a revolt of the intell ect

against exis t ing co ditions i t were locked up all the

benefits that have accrued from the de elopment of modern
sci ence Just as the decline had been due to many causes

so also the general revival was complex The invention of

printing the voyages of mariners the ris e of universi t i es

and the circulation of ideas co sequent upon the rusades

all helped to d isseminat e the intellectual f erment These

generic influences a ided in molding the environment but
j ust as the pause in sci ence had been due to the turning awa
from nature and to new mental int erests so the revival was
a return to nature and to the method of sci ence The pio
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had to be men of etermined independence they labored

against self interest as well as opposit ion from the church

and the pri esthood and they wi hstoo the terrors of the

nquis it ion and the loss of recogn it ion and support

this uncongenial atmosphere men l ike Galil eo

cartes and Vesal ius established the new movement and over

threw the reign authority ith the coming of Ves l ius

the new era of b iological progress was opened but i ts growth

was a slow one a growth of which we are now to be con

cerned in tracing the main feature

Y

will be helpful to outline the great epochs of biological

progress before taking them up for fuller considerat ion
The foundation of progress was the renewa l of observat ion
in which as already stated all modern sci ence was locked up

was an epoch in biological history when Vesalius over
threw the authori ty Galen and studied a t first hand the

organizat ion of the human body

was an epoch when Will i am arvey adding

ment to observation demonstrated the circulat ion of the
blood and created a new physiology The two co rdinat e

branches of biology were thus early outlined

The introduction of the microscope mainly through the

labors of Grew ooke alpighi and Leeuwenhoek pened

a new world to the invest igator and the work of these men

marks an epoch in the progress of independent

L inn eus by introducing hort descriptions and uniform

names for animals and plants greatly advanced the subj ect

of natural history

uvier by founding the school of comparative anatomy

so furthered the knowledge of the organization of animals
that he create an epoch
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ichat his great contemporary created another by laying
the foundation of our knowledge of the structure of animal
t issues

Von aer his studies of the development of animal
l ife supplied what was lacking in the ork of uvier and

icha t and originated modern embryology

all er in the eighteenth and Johannes ller in the

ni eteenth century so added to the ground ork of arvey

that physiology was made an independent subj ect and was

established on modern lines

ith u fon rasmus arwin and Lamarck began an

epoch in evolutionary tho ght which had i ts culminating
point in the work of harles arwin

fter vi er and ichat came the establishing of the

cel theory which created an epoch and influenced all
further progress

inally through the discovery of protoplasm and the

recog ition that i t is th e seat of all vi tal activi ty arrived the
epoch which brought us to the threshold of the biology of

the present day

tep by st ep natural ists have been led from the obvious

and superficial facts about living organisms to the deep
lying bas i s of al l i tal manifestations
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V although an anatomist is to be recognized in a
broad sense as one of the founders of biology When one

is att empting to investigat e animal and plant life not only
must he become acquaint ed with the external appearance of
l iving organisms but also must acquire early a nowledge

of their structure without which other facts relating to their
l ives can not be disclosed natomy which is the sci ence
of the structure of organized bei gs is therefore so funda

mental that we find ourselves involved in tracing the history

of i ts rise as one part of the story of biology it is not

enough to know how animals and plants are construct ed

we must also know something about the purpose of the

structures and of lif e that courses through them and

accordingly after consid ering the rise of anatomy we must

take a similar vi ew of its counterpart physiology

The great importance of V in the history of science

lies in the fact that he overthrew adherence to authori ty as

the met od of ascertaining truth and substituted therefor

observation and reason everal of his forerunners had

tried to accomplish the same end but they had failed

was in ebted to them as man is indebted to his fore

bears but at the same time we can not fail to see that Vesalius

was worthy of the victory was more resolute and force
ful than any of his predecessors was one of those rare
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spiri ts who see new ruth with clearness and have the bravery

to force their thoughts on an unsympathetic public

order to apprecia t e his

s ervice i t i s necessary to give a brief account of his

sors and of the condition of anatomy in his t ime emem

bering that anatomy embraces a knowle ge of the

ture of all animals and plants we can nevert eless s ee why
in early times i ts ave had more narrow boundaries

medical men were first to take an int erest in the

structure of the human body because a k owledge of i t i s
necessary for edicine and surgery thus happens that

the e rli est observations in anatomy were directed toward

making nown the structure of the human body and that of

nimals somewhat closely related to in point of stru

ture natomica l studi es therefore began with the more
complex animals inst ea of the simpler ones and later

when comparati e anatomy began to be studied his l ed to

many misunderstandings since the structure of man became

the type to which all others were referred while on account
of his derivat ion his structure presents the greatest

cat ion of the vert ebrat e type

so di ficult in the early days to get an opportuni y

to study the h man body tha t the pioneer anatomists were

obliged to gain their knowledge by dissections of animals as
the dog and occasionally monkey this way ristotl e

and his forerunners l earned much about anatom bout

the issect ion of the human was legal ized in
the lexandrian school the bod ies of condemned criminals

being devoted to that purpose this did not become

general even for medical pract t ioners and anatomy contin
ued to be studied mainly from brute animals

The anatomist of antiqui ty who outshines all

others was Galen laudius Galenus who lived

some time in ergamos and for years in ome during
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the second century of the hrist ian era was a man of

much talent both as an observer and as a wri ter

were clear and forceful and for t elve centuri es

his works exerted the gre test influence of those of all s i en

writers his writ ings was gathered all anatomical
knowledge of his predecessors to which he had added

of his own was a man of originali ty but not

having the human body for issection he erred in expounding

its structure on the fai th of observations made on lower
animals used right method in arriving at h is f cts

uxley says one can read alen s works wi thout being

impressed with the marvelous extent and iversit of his

knowledge and by his cl ear grasp of those experimental

metho s by which alone physiology can be advanced

we shall see how
the arrest of inquiry already spoken of operated in the field

of anatomy The condition of in the i dle g s

was the con it ion of all sci ence in the same period rom

its practical importance anatomy had to be taught to medical

men while physics and chemistr biology and comparative

anatomy remained in an undeveloped state The way in

which this sci ence was taught is a feature which characterizes

the intellectual l ife of the id le ges nst ead of having

anatomy taught by observations the writings of alen were

expounded from the desk frequently without demonstrations

of any ind Thus his work came to be set up as th e one

unfail ing authori ty on anatomical knowledge This was in

accord with the dominant eccl esiastical in uence of the time

eference to authority was the method of the theologians

and by analogy i t became the method of all l earning

the criptures were accepted as the unfail ing guide to spir

truth so alen and other anci ent writers were ma e

the guides to sci enti c truth and thought The baneful

e fects of this in stifl ing inqui ry in re ucing knowle ge
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