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Introduct,.on 

This study proposes to compare tha blologioal 

content of per1od1oal l!ter£\ture with that of the 

·Kansas H!gh School Course of Study. It asaiunEls 

that F;d:Ltors or mRgazines publish only that, literature 

!n wh1 .. oh the public is 1nterasted, f:'nd, that the rmb-

lio is mont interested in thBt 11tert\ture whtch 

treats of !to social desires and soo1al needs. If 

these premisEts bet grE\nted true, then tht' R:rtj.cJ .. eis ap-

pearing in vridely ciroulE\ted magazines of a general 

n0ture give an index to the social desires and social 

needs or our people. Renee those eopioa moat oftE\n 

and most fully disoussed in nrtlol~e s of mi.oh maaetzint' s 

ought, n:fter I>roper eljiminElt1ons) to aid us in evRl-

\l.Ettine; the social worth of our H:2.gh School courses of 

Study. The phrase 1 "fr'.fter propE~r ellmimltions", hRs 

been put in the preceding sentence very advisedly. 

Probl'.bl~r no ret\lly de airabll~ aottrs~ of Study ooul..d ·be 

bu!lt up or evaluRted by means of eeleot1ng topics 

most often and most fl.tll~ dieoussed in magazines. 

Likely no educl:'.tor in the country would ins.1st that 

the srt of love me.kins ot.1gh t to be tau.ght in otlZ' 

High Sohools. Yet love stories Qre found more ~bun­
dantly in our eam:H"fil.l. purpose mt\gnzine a than Rre 
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articles or any other class ot l!teratitre. More pr:tn ... 

oiplea of ourrioulum-buildine then· ·one need to be used 

to oonstruot g proper course of Study. Perhaps 1t 

may be la.1.d down as a. general rule that things ao 

easily learned as the ruassion of love or the urge of 

sex need never be taue;ht 1n nny school, 
The principles that hE\ve been .used in this st\1.dy 

for seleo·ting biolog1aal data from the m"-eazines re-

vied are: 

l. The principle of the frequency of the 

oocurrence of anything. 
2. The principl~ of the fUlness with 

which a. thing ia diaou.ased. 

3. The principle that knowledge ea.aily 

ac'lU~red outside the school need not 
be taught. 

The prino!ple of the truthfitlness of th!nge·hss not been 
used in th!s study in selectine matE-)rial. At M#mfls,, 

even in the best of our general purpose mRgazin~s, the 
veraoit,,y or the subject mr~.tter presented needs to be 
questioned. F~di tors· often E!noourage leadi.n8 inves-

tigators to present what they (the !nveatj~gs.tors) consider 

to be the truths of their stu.dies. 

In ·the e.pr)endix to this thesis E\re to be round ex-

tra.eta from aeverl\l magazine articles. The purpose in 

presentine these extrl:\ote is to acquaint the r~e.der 
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with the nature of the subject matter reviewed, and, 

also, to enable him to judge as to its veracity. 

l • See appendix, page l-42 fr:,1. 



Ch aJoC-eY 11. 
Several 1mrest1gatione have been mEtde in ci1.l-r1o'.'-

ulum-build1ng in the pnst"t:ew lfee.rs whose methods or 

prooedure hP.ve been quite s!mil~r to thE\t t.ised in 

this study. A number of the most el~bort-'.te or these 

1nvest!gations is rather tully described in Part II. 

of the 2Rnd YaArbook or the Natj.om\l Sooi~ty ror the 

Study of Eduo~tion 1 nnd also in Gambr1lls' Experi-

mental ourrioulurn-making in the Social Studies. 

Perhaps one of the most wldEtly known of these stud:f.ea 

is the one made by O~rleton w. W~shburne, ~nd his 

group or oo-workers, at the Winnetka Sohools. They 

attempted to build up sc1entit1aally what they called 

a 0 t~ot oourse" in the Social Soienoes. To do this 

the !7 read throu6h E\. number or SE\ l~ o t,ed magazi.nE\ s l\nd 

newspapers for the purpose of' diaoover!ng nll al-

lusions mRde therein to persons, plaoea, events, ~nd 

dates. A list of these allusions was then oompil~d 

and the frequency ot ooourrenoe of each allusion was 

0arefully tabulated with ~ view to ranking it in im-
l 

portRnoe on this batlia. l~innlly the tact ool.irae vrS\a 

mnde by 0 1noorporat!ng all the items in a chronol.og1oe.l• 

historical. n~rretive, written with the exclusive pur-
2 

pose or expleinine .the tabul.P ted all'l.\sj.onan. 

l. Gambrill, J. M., ExpE~rimental Curri<l1.tltun-mak1ng 
in the Social SoiE'noes. MoKinltly Pub. co. Phil-
flda lph,~a, -Pa., Pe.Be 2 'f 

2 • Ibid • r cl 7 e ~ s I >"n id d. ) ~ f q, tA a J ,. • r ~. 
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A study somewhE\t similn!' to that worked out under 
the d1r1ection of C~rleton w~. We..a~burne was m2de by 

Harold o. Rugs ot the Lincoln School or the Tef'oher'e 
College, ·Columbia Unive.rs1ty. He attempted· to oon-, 

struot a "Unified Social Soienoe Currioull.lmn by 

eeleet3.ng. the problflms, 1ssites, quE'stions, aotivj.t!es, 

eto, of oontempor~r·y life from the booke or "trontj .. ~r 

thiti..kera~'. Who these frontier th:l.nk(~rs were he soueht 

to dJ.soove:r by askina etE\oh on~ or f:l grotip of, 90 etxpe:rts. 

in the f 1.e lda of Economy, Pol.J.tlot\l Soj.enoe, Sociology, 

History, nnd Journ~lism "to nt\me 10 books in Ene;l:tah of 

any date that he would analyze if he WE)ra cdmpillng a 

statement or the problems and ism.tea or the da.y". 

From the eugfieSted list or books thus secured, and from 

a list reviewd 1n l'>9t-iod1oaJ .. liternture, Rtl86 SE'.'l.eated 

some 200 for analysis. The relative importance of the 

problems and issues treated was judged by the amou>:'lt 

of discusa!on given.to t'aoh. From these books a nliet 

of 300 problams 1 150 ism.tea, and 2,000 gene:rr;\l1zat1ons 

and prinoiple·s11 waa c0mpiled. All these were then 

unified 1n a course or Study for the differtmt school 

arf\des, a.nd expln1m'd in pamphlets oaretnl.ly Yfrltten 

for that purpone. 

l. ThflR(!) pamphlets may b~ a~ou.red :from D:r. R. o. Rt\Bfh 
Lincoln }lchool ot Teachers t OoJJ.€\ge, Columbia Unlversj. ty, 
New York City• A list of them is e:i.ven in School and 

·Society, May J .. 6, 1926. l?ages· 614·15, 
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Sohool and society for Mt\roh ~4, 1923 oontalns the 

report of ,a. study mli\de by Ghnrles W. Findley and Ot.1e 

VI. Caldwell of the L!nooln School or Teacher's College 

of Coltunbi~ University on the Biology of the Public 

Press. In t.h~ field of bJ.oloe;y thla is l,rob11bl.3; the 

most thorough r"eaE~a.roh yet metde in tentative ou:r-

ricmlum-build1ng. The follo'lf1ng qt.mtatione £\re tRken 

from the report referred to Elbove; 

"Seventeen ru11 ·months 0 1seutts or representative 

daily newspapers were secured, making a total of 492 

different l)ti.1>era and E\pproxlmat.ely l.~400 pS\.ges. These 

papers ord:t.nnrily reaoh several millions of r•eRdera. 

All of the l)t1pera were examined, end all b:tologiot\l 

articles other than those whloh w~re pf.\$.d Etdvertj.s~memta, 

or regula:r-ly recurring commercial stock reports, were 

oolleoted and olP.ssified. Mere biologicE\l allusions 

\•mre omitted, thus 11.mi tin5 thf!i oollectlon to ~rtj.cJ.es 

clearly b!olog!ceJ., and to news or editorial ·vf'lue. 

A totnJ. or 3 1 061 suoh arti.oles was aecm1"E'd, these 

lmvlng ~n ~v~ragt' column length p~r flrticl.~ of over 

8 inohe a". 

· "The other main divisions (of topics discussed 

in the pE\pe:rs) besides h~£'lt,h, 1.n dE\creaslng order of 

their numeriosl im~ortanoe a.re, Etnimals, plfAnte, too~, 

· l. Caldwell, OtlB w,, Sohool and Sooi~ty, March 24, 1923. 
Paga 309, 
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· organiz~tion ot r>roduots, general nE\tu1"e • evolution, 

and f' .. oti tious biology". 

"A study of the t,~bul..Rted n\tmber f'nd lensth of 

articles shows the outstanding importance of the first 

four groups--haalth, anlmals, plants, nnd food. The 

average lenath or firticle s upon genert'\l nt\ ture £And 

e.volut!on ia slightly greater then that or the first 

four groups, but the totRl number or au.oh etrt1olE" e 

is reltltively amalln. 
0 The articles .round are of ·the srune general types 

in aJ..J.. i1rirts of the country, with looal Vl\r1£\t1one 

readily aooount,ed for by S!Jetcial.. looe.l a:f. t\\P- t3.ons0
• 

nHee.lth b!oloey, Wh!ch appears in largest quantity, 

:t;hne relates 1ntert1st1nBlY to rt'ct'nt oonctus1ons re~ched 

by na_.t!onRl eduoftt.ional oommitteea to the effect th~t 

health is ·the first aim ot education". 

"Biology partaj.ninB to hE'al.th, ~nimal. life, :plE'-nt 

life• and, food is easil~ the domin~.nt, b1oloe1oal in--

tare st of the public, a.a trar es this 1nvestige..t!on 
l 

presents dependable data11
• 

"Finally, tr these topics Rre those of oommon cc ... 

ourrenae, should not some or many of them, or others in 

s1m1J .. fi\:r a.rtiolea, be used E\S nignif1oant s1tutt.t1ons ln 
2 

presentation of topios of instruction in biology?" 

l. Caldwetl,. .Otis W. • School fl-nd Soclety, March 24s 1923 
Pafie 310. 

2. Ibid Pa3e 3ll. 
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In School Science and Mnthemat1os for November 

1925; L. Thomne Hopkino, Professor Of r~duoa.tion in the 

Unive:t"oity of Colorado, reports a study m8de by him of 

So1enca El.rtiol..es El.ppet\rJ.nB in o~rtRln mt\gt\zinea Bnd 

. newepnpers in a })Hrt of the years 1923 and 1924. In 

this study he aaeumed that "the subject mat~ter tor 

Science ourrioula for H lgh Schools shol.tJ .. d enabJ .. e pu11ils 

to perform ·better those desirable r.\<rtivit1es in whloh 

thelr Ara now engRe;ed". He Rlao aasiuned thB.t reading 

current literature wl\a one of the deairElble aot:i.vltiee. 

He, therefore, set for himself tht' task ot dlsaoverins 

what science knowledge High School pupils needed to 

read !ntelliBently, the daily newspapers nnd a selected 

list or mf\.ga.zines. The magm.zines and newsp~pere used 

in making th!s.researoh were those found moat fre-

quently !n tho homes or Denver High Sohool pupil.th 

The nf{mes of the dailies used are: 

The Rooky Mounta.1.n News 

The Denver Timas 

Tha Denver ·Rxpreaa 

The Denver P.ost 

The m~mes of the m~g1.1z3.n~s e.re; 
Povulnr M~ohanice 

Soient!fic American 
Lnd1ea Homa Journal 

Good Housekeeping 
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Snturd~y Ev~ning Pont 
Literary Digest 
Country Gentl .. eman 

Ft\rm Jot1rnal 

Every issue of the dailies for a montb in 1924 And 

every other number of ·the magazines for the yeat- 19~~3 

was exrun:tned for data. The author reports tht\t "the 

first and most aprmrent inference to be drRwn from 

this study .is thEtt biology is the most important o:t." 

all second~ry school sciences from the standpoint of 

eduaationE\.l ve.l.\tes. Physics woil.ld follow next in 

order. with chemistry third,. geology fourtht and 

antronomir fifth. 'l;his oonclua1on is bP.sed upon the 

principle that the greater the frequency or ooou.r-

renoe of E\nything !n the life of rAn 1ndi vidunl the 

greater .ls the neaeasity th~t he know som~thj.ne; et.bout 
l 

it 0 
• ° For biology the topics which are of ma j OJ'f im-

portance in seoondsry school, science course a Bra l1t.tb-

llo health, knoYtlecige of ~.n1mnl. f.\nd plE\nt life, foods, 
p, 

natur.a.l resources, and evolution" This latter state-

ment oo!noidee with ·thl=lt made by Findley Rnd Caldwell 

in the Blology of the·Publ1o Preas. 

l. Ho1>klns, Io T. 
Novomh(H" l 92 6. 

School ScJ.~nct1 Rnd M~th~ml'tlce, 
?C\ee 797. 

2. Ibid. Pncse 799. 
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Other reaearohea somewh~.t aimilf\r to ·the one mi;\de 

1·or this thea!s are reported !n a monograph entitled 

"Curriculum lnvest3.gRt,lona0 wr1ttt-.n by Prof. FrankJ..J.n 
l 

Babbitt and a corps of co-workers. The study nearest 

l"elated to the one m~.de for this thesis is found in 

ChHilter !i:. of the monograph. Prof. Babb! tt RnnJ.yz0d 

the R(if! de rs Guide to Period1oE\J .. I,J. t<."lra tt.U."e for the 

years 1919 1 l920, and 1921 to discover "whf!t man is 

thinking ~'bout, what he ls def:\J.ina wi.th, fl\nd whst f.c-

tivi t!ca he is perfor-in1ng0
• lie s€\ys that "the th1nes 

of most frequent discussion ere probably met ters of' 

great moment !n human exlatanoe. We cr.mnot. be eqi.u~l.J~Y 

certain thn t the mat t.,ers of in:ri~equent mention are or 
little moment. Theire oan be certainty only as the 
testimony 1.e oorrobor0,ted by the ~vldenoe from other 

2 
sources'' 

About ll,OOO topics were discovered in the 

Gtd.d0 Et.nd the oe were grouped under rmoh he£'.d5.nes as 

@overnment,. Education, Trnnsportatlon. eta. 'rhe 

relnti\1 e importe.hce or enoh of' these groups vms de-

termined by the frequency with which topioa ooncernJ.nr; 

them were diaousrmd in the ml'e,nzines. 

l. Babbitt, FrttnkJJ .. n. and otht~rs, CurriouJ.um Invf'a-
tJ.getlons, Suppl.t'mentary Edttofl tlonal .. Mono6:r8!)6 1 No. 
~;l. tln1v~rsity of Ohicago Press, Ohiof'go, !lJ..1.rn)iB 
Nov~mbar ) .. 926. 

2, lb id• Pr;tge 7 • 
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Topics of Government, Nations and States, and Pk\-

uo;.'· ti on were most of ten fotmd S.n the GuS.de and t,op1os 

of MathemRtios were the least often found. Oonoerning 

this method of ranking in importnnoe the groups or 
subject mntter in mafiE\Zines Prof. Babbitt st\ysi--

ttThere f!re several reasons why the number of e.rtioles 

dealing with some or these topics is large and the 

number ot nrtioles dealing with oth~r topios nr0 am~ll. 
l. All o·ther thines being equal, the topics of 

largest intr-insio importance will probnbly tend to 

gr~vitata tow~rd the he.~d of the list. We cRnhot be 

entirely sure of this. Beol\uae of the ee.nf!lrE\l .. pet-

tiness _and immediaoy of na.tive human interests, there 

are rensons to ·think that the revE!'rae rnieh t be the 

case. In the Re;eraaate, man seeima to prefer to dweJ,.l 

on the little thine;a th~t maY.e Ul'> hiG axlatence from 

hour to hour end is re ),.l.totElnt to dwe 11 on the things 

that are l~.rge nnd high P.nd intrins1ofi\ll.y importRnt. 

He will attend to the lmrge things when they rel'ch 

the point where they worry him, Elnd not bect\use of 

their 1ru1erent importance. It seems a fRot, th~t, in 

genernl~ so long ns the things of fundamental importance 

are not presenting one with problertis, one sonrcely at-

tetlde to them in Any way. 

2. Al.l other things beine; equnl, the things the.t 

LAS I: vow bfe the. 
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we are likely to ·tnlk about mo et" 

3. AJ..l o·ther things bej.ng equal, topics of nt\.M.v• 

interest raoeive a.tten·t!on more rr-equentJ..y than do m~t­

tera that a.1lpeal to derived intex•esta. 

4. Things briatJ .. ing w1. th. 1.mm~dia:t.e-. p1~obJ .. ema of 
' . 

whioh people are generally aware are tar more frequently 

discussed thnn are thinc;s which involve problems more 
l 

remote t:tnd v!a1ble onl.y to the spE'o1aJ .. 1zed :r~w". 

l. Currioul\un lnvaet1gnt1ons, Pages 9 nnd 10. 
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ChE\pter- II!. 

The purpose of this study 1st 

l. To discover the biologic~l content or non• 

speo1nl!zed Amer1ot\n Megnzines. 

,g,., . ., To evalue.te by means of this nonte·ntft the 

KBnaas High Sohool oourea of Study in 

B1 .. ology. 

3. To sussest possible improvemente in tht\t 

course of Stttdy. 
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A choice of.magazines for the purpose of this 

survey was m~de after examining about 50 of our best 

kno:wn publications. The basis for selection of those 

used was thB.t of content. Most ma.gHzines specialize 

in p2rticulrir fields or thought and cater to special 

clasf.';es of people as, teachers, minlsters, farmers, 

mechanics, or scientists. Since ·it was desired to 

know only wh~t the e;eneral public demended j.n the way 

of reading mei.tter, all .specialized magazJ.nes were 

elimj.nP ted from the ljAst used in this survey. The 

following seemed most suitable ·for review: 

l. American Magazine 

2. Atlantia Monthly 

3. Harper's Maga~ina 
4 ,' Literary Dieest 

5. McClure' a Magazine .. 

6. Scrlbner's Mt=tgazine 

7. World's Work 

B. ·saturday Evenine Post 

9. Cosmopolitan. 

The last two named were later discarded because only a 

few copies of eaoh were available in the libraries of 

Lawrence. However, 1 t was re 1 t that the .first seven 

\vould\ furnish Etll the informe,tion desired. Therefore '\, 

all numbers of these were examined for the five years 
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1 
\,, 

j 
I 

f.jrom 1921 to 1925 1.r1olus1vel.y except McClure' £j. All 
I ' ' ' I 

~umber>s of this maSt\zine for 1921 and l9f;2 vmre miea.j.ng 

trom the :librEtriea· hei~e E\S were nl.ao five nttmbers for 
/' 
I . . 
)t9f!4 and 1925. .An et'tetnl)t 'to secure 1926 numbers in 

/ilea or those missing rE}SUl'ted in finding ohly one oopy-l t' ' 

I 
/ 

1
th Et t for Jtmtmr!'. 

) 

' \ 
\ t--ecorded as shown in the form on the next l)t\ge. Under 
\ 
rha heading "Length" Wi.\8 stated the lC!ngth of the 

$rt1ale !n uolumn-inohes. By ooltunn-!nohea is meant 
~, . 
i\ 
~~1e length or the reading mat·te.r in any of the mri.gP.zj.n~a 
! \ 
~~ meo.aured by the length at1d size ot a column of 2--ead-
/ \ ' 

/irl~ me.tt~r in the ld,l.antio Monthly. Under "Rat1o 0 vms 
j st~ted the ration fn ,percent ot: the S\mount of :reading 

l 
m~tter !n any r1rtiole to· thf:'t or the whole msgRzl.ne. 

\ ' . ' 

Under nTopioa discussed'' wer,e listed E\ll the topics of 
\. 

biol~mr in the artJ.ale. Under nvooabult\ry" were e;lven 

· nll ~iolog!onl terms. 
1! 
•\ 
/Altogether 691 numberE ·of the mRgazi.nee vmr·e stu• .. 
'\ 
\i 

veye(l nnd R totRJ. (:·f 861 ~1 .. tloles wt.1·re resd. 11'he ntun-
1 ' 

ber of oolurnn-inchc s re Rd, E\S m~ast.tred by the column 

of read!nu; matter in the Atlantic Monthly was 55,839. 
As· h::1d l;>een done in other sj.mil.~r studj.~ a, an attempt 

was rondo to cle.ssify these articles under the headings 
1
\ of heal th, a.nim~l life• plPnt lire• food, eta. Thia 

\ ' 

~na d1ffiou1t·to do baonuae many of the artialaa 
\ 

\ ' 
\ 
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contained material falling under several of these heads. 

The plan finally r-?opted for overcoining the difficulty 

was to outline eaoh articl.e read, thus isolPting all 

topics found, after which they oould be clr· esified f1s 

des.ired. 
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Magazine 

Harper• s 

Mo. Year Author 

Form for Collecting Data 

Title & Outline of 
Article 

Lenght Ration Topics Vocabulary 
discussed 

~------------~--~-------------------------------

Oct. 1921 L.S.Porter Character in 32" .015 
Spiders 

K. Two spiders' web 
and nest of young des-
cribed. 

II. Testing the two 
spiders :eor mnternal 
instinct. 

1. Shook the nest-
both spiders rushed 
to defend nest. 

2. Later . shook the 
nent· again. Both spiders 
rushes to defend it again 

3. Tore the nest nearly 
from the web. One spider 
rushed to defend it again--
the other ran ~way to hide. 

III. One spider was a coward--
the other a brave defender. 

IY. Moralizations 

Structure 
or webs. 

Nest of 

Spiders 

these spiders 
Nest 

Character 
in these 

Spiders 

Web 

Arachnes 

Eggs 

Prenatal 

Brood 



In the following pages under. the column hee.ded 

"K?..nsa s Oot1rse tt r1re J.isted all the topics given in 

theKansea Courses of Study .for High School Blology. 

Under the colt1mn hev.ded 0 Maeazine Content~' a.:re ll sted 

all the topics found in the articles I have read that 

are--

l. Identical wt th those in the Course of Study. 

2. Similar to those in the Course of St,udy 

3. Valuable for u.nder·sta.nding the e.rtlcle a read 

in the m~gczines. 

Under the column headed "Refere.nces 0 r·re given citatj.ons 

to the m~e;azine e.rtloles cont,aining these topics. The 

followine tE'.ble ei.ves the key to .the references: 

A. reft?.rs to the Amerioa.11 Magazine 

B. n u u Atlantic Monthly 

c. u •• tt Hrrper's Magazine 
ft " ft The. Literary Digest D. 

E. n n n McCltire' a Magazine 

F. ti " " Scribner's Mf:\g~.zine 

G• 
., " u World's Work 

The purpose .here is to compare topic by topic the bio-

logice.l content of the Kansr· s Course of Study with th~t 

of tho m~.gazine s rend. 
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Chapter nr. 
Table A 

Ke.nsn s Course Magazine Content Reference 

I. Insecta 

A. Orthoptera 

1. Adaptations Adaptations E. Jan. 1926 p. 456 

2. Protections Prot,actlons tl n '1 n 

3. Locomotion Locomotion n fl " u 

4. Food-ge·tting Food-getting ti n n " 
5. Bref\thing 

6. Body regions Body regions u ti " " 
7. Excretions Excretions 

s. Nfit'VOUB system· 

9. Reproduction Rep1~oduction E. Jan. 1926 p • 456 

'10. Life History Life History n ft ft .. 
. ll. Metamorphosis Metamorphosis n " " .. 
12. Economic importance Economic importa..noe u If ,, 
13• Claasifico.tion Classification n H tt 

B. Hemipte1~a 
a. Cicada a. Oioa.da 

l. Adaptations l. Ad8.ptl:\ tions D. Oct,. 3, 1925 p.21 

2. Pro 'te c t,ions 2. 

3. Locomotion 3. 

4. Food-eat.ting 4. Food-get t,ing D. Oct. 3, 1925 p.21 

5. Breath:J.ng 5. 
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6. Body reeiona 6. 

7. F~cretions 7. 

s. Nervous system s. 
9. Reproduction· 9. 

10. Life History 10. 

11. Metamorphosis 11. 

12. Economic· 12. 
1.mportanae 

J.3. Clnselfi.o~tion 13. 

b. Pl~nt lottse 

c. Woolly A.phis 

d. Snn t.Tosa SOR le 

o. Coleoptera. 

a. Beetles in 
general 

· l.- Damage done 
by them, 

2. Enemies 

b. Life his·tory o~ 
Pota·to beetle. 

F 

Reproduction· D. ,June 9 1923 p. 25 

Life History u ,, 1t tr " 

Economio D. Jime 9 1926 P• 256 
importance 

Olassifioa tlon u n n tt 

San Jose acale D. Jen 8 1921 p.29 

a. Beetles in 
general F. Mar. 1925 p.477 

1. Damage done 1 
' 

by them. C. Mar. 1925 p.435 

2.- Enemies c~ May 1921 p. 789 

b. Lift'.€' 7'h1story of 
.J,he; J.ine Tree 
be.Ai;ie':··;.,'· · · (j. Nov. 1925 p. 749 

e. Life history of 
'the Japanese 

-752 

Green beetle D. Mar. 14 1925 p.26 
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D. Lep!doptera 

a• Butterfly a. Pronuba moth 

1. I .. ife hi'story l. Life hj.story · D. ,July 24. 1925 p.23 

2. Economic im-; 2. 
porta.nce of 
cabbnge but-
terfly. 

b. Oodlin moth Fi b. Gypsy moth 

1. kife history 1. Life history c. Me.r. 1925 p.438 

2. Importance 2. Importance c~ Mar. 1925 p.438 

3. Enemiels '3. F.nemle s o. Me.r. 1925 p. 439 

E. Hymenoptera 

a. Honey .Bee {'\ . Honey Br;:;e 

J.. .. ·Life history l. Life H1atory c. July 1924 p.220 

2. Adaptations 2. Ad!\ptations B. July 1925 p. l 

3 .. Impor·tance. 3. Importance B. n n lt It 

4. Olnsses 4. Classes c. " 1924 p.220 

b. Iohneumion flies Cha.laid w~.sps 
-Tha.J.essa c. 1t 1924 p. 21 

l. I"ife history J •• Life hiBtory B. n 1923 p:. 21 

B. Adaptations 2. Adaptations B •. " 0 n ti 

3. Importance 3. Importance B. ft tt n tt 

4. Class 4j 

c. Ants Ant a 

l. ·l.rife history l. Life h1story 

2. Behyavior· 2. Behr.vier A. Nov. 1922 p. 28 

s. Adaptations 3. Adaptations tf n " .. 
4. Importance 4. Importance ,, '' tt It 

5. Olaes 5. Class 



Kansas Course IJlagazine Content 

F. Diptera 

a. Mosquito · Mosquito 

b. 

G. 

l. I,ife history I,1.fe history 

2. Adaptations Adaptations 

3. Importnnce Importance 

4.., Classification Classification 

5. Methods of control Methods of 
control 

Housefly Petroleum fly 

1. Life history l. Life history 

2. Adaptations 2. Adapt,a tiorla 

3. Im.portance 3. Importance 

4. Cle.ssiflcation 

5. Methods of control 5. Methods 
contt'ol 

Benefits to mnn of 

l. Lady beetle l. Lei.d~,r beetle 
1) 

'·" ' Tttchina. fly 2. Locust fly 

H. Detriment to man of 

1. Bad bU8S 

2. Silver flsh 

3. Clothes moth 3. Clothes moth 

I. RelHtlon to disease of 

2. Lice 

3. Fleas 3. Fleas 

23 

Refe:rence 

'G. Apr. 1924 p.831 
ft " n ft 

G. Dec. 1921 p.169 

G. Apr. 1924 p.631 

. G. Deo • 1921 p.169 

D. Mar. 15 1924 p.24 

D • o p.24. 

f. Apr. 23 1921 p.21 

of 
D. Apr. 23 1921 p.21 

c. Mar. 1925 p. 436 

D. Mny ~~3' 1925 p.26 

D. July 26 1924 p.25 

D. Jan. 20 1923 p.27 
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J. Parasi·tism l?arRsi. te s G, Marc. 1923 p.554-5 

II. Crustaoet:tns RHd relRted forms 

A. Crayfish Crab 

l. Adaptations l. Ada{:tatlons G. Jan. 1921 p.229 

2. Appendages 2. Appendages c. 11 

3. Moltingproc.1ess 3. 

4. Food 4. Food O. Jan. 1921 p.229 

5. Digestive 
tam 

Bys- '· 
6. Res,Piration s. Respiration D, Sept. 16 1922 p.60 

7. 1~xcretic;:m '7. 

B. Circulatory system 8. 

9. Nervous sys~em 9. 

10. Life histOI\V 

11. Eoonorn1o importance ll. Economic 
Importance D. Sept. 16 1922 p.60 

B. Araohnid~-apider Daddy-long-legs, 
gars, spiders 

crd.g-

1. Adapta ·t,ions l. Adal)taLions D. Dec. 22 1923 p.23 

2. A,ppe nde~ee s 2. Ap~ ,:•ndages E. Nov. 19~~3 p. 642 

3. Food B, n n n 
3. Food 

4. Life history 4. B. " u n 

5. Economic im- 5. Importance 
portanoe 

D~Apf.~ l~ 1925 p. 24 
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~~_Q_~~r_s_e _____________ M __ a~Ea __ z_i_ne __ C_o_n __ te_n_t ______ R_e_f_e_,r_e_.r:_:c __ e 

c. Myrinpod 

II!. 

l. Adt-t.pta tion 

2. Appendage a 

3. Food 

4. Life History 

5. Economic importanae 

Fish 

A. Body 

1. Cove.rtne;s 

2. AppendEtB~ s 

3. Looomotlo 
B •. Processes, eto.,. 

D. 

E. 

F. 

l. Reap:trat,:1.on 

2. Ciroul~tion 

3. Digestlon 

4. Nervous system 

5. Food and food-
e;etting 

6. Egg layine habits 

7. Care of j70tlng 

Life history of 
an eel 

Eoonomio importance 

Migretions Of fir,h 

l. Coverings n. Feb. 2a 1925 p.72 

2. Appendages " 

1. Respiration D. F~b. 28 1925 p.72 

2. 

4. 

5. F1ood eetting A. Suly 1922 p. 60 

St Egg lay1n6 ha bi t,s c. A\l.g. 1923 p. 
352 

7. Ca:re of young A. July 1922 p.60 

Id.fa histOl"Y Of 
Rn eel D~ Feb. 23 1924 p 27 

Economic im-
portance E. Mi\r. 1924 p. ll 

Mie1.,~t.iona of 
fish D, Aug, 30 19~14 p .. 19 
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G. Fish protection 

H. Fish propagation 

IV, Amphibians 

A. Frog Salamander & Frog 

l. Habitat i .. Habi·tat n~ Apr 111 1922 p~62 

a. Adaptations 2. Adapt!\ L :tons tt '' tt " 
a. Locomotion a~ Loe omo ·ti on n n u •• 

b. Foo cl getting 'b. Food getting ft n " tt 

o. Respiration c. Re_spiratlcn a. 1t " u 

d., B.xc.r·etion d. 

e. Senstt.tion e. 

f, Hoproduotion r. Reproductlon " n ,, tt 

g. Digestion 

3. Life H.ist:roy 3. Life l~is-t1ory D. Apr. 192f~ p. 62 

1. Economic 4. ifoe;nomic 
Importance Importance n " 

,, tt tt 

B. Toad Tree-toad 
-~: ·.~f;.::,.'\. ~:~f·~~~ 

1. I .. ife history 1. Life history B, Mar .. 1921 p.306 

2. Hered1ty 2. Heredi.ty (mV\n) B! Nov~. 192~ p.577 

3. F~concmio 
Importance 

v. Reptile a 

1. Cha.rnc teriat,ic s l. Character- .l 
istios c ... Oct. 1923 p.594\ 

J 

2. AdBptationa 2. Adaptations D. Mar. 17 '"' I 19~-3 p66 
l 

3. Life history 3. Life history 
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4. Economic 
Importance a• Turtle C. Aug. 1929 p. 353 

5. Reptiles treated b. Allega-
of tors C. Oct. 1923 P• 594 

a• Turtles 4. Economic 
Importance D. Sept. 15 1923 p. 54 

b. Chameleon 5. Reptiles 
Descrlbed 

o. Horned Toad a. Turtles C. Aug~. 1923 p. 353 

d. Gila monster b. Cha.mel~on D. Mar. 17 1923 p.66 

e. Rattle-snakes c. Horned toad a. Apr~ 1922 p.652 

r. Python d. 

g. Alligators e. Rattle snakes D. Aug. 12 1922 p.41 

r. Python D. Mar. 27 ].924 p. 50 

g. Alligators c. Oct. 1923 p. 594 

VI. Birds 

l. Oharaateristios 1. Characteristics B. May 1921 p. 631 

2. Appendage a 2. Appendages A. Jan. 1922 p. 33 

3. Shape Of body 3. Shape, of body a. Dec. 1924 p. 193 

4. Coverings 4. Coverings G. Dec. 1922 'p. 206 

6. Nest bl.iilding 5. Ne sting h::tbi ts B. May 1921 P• 631 

6. Food getting s. Food gett1nu B. Dec. 1922 p.810 

7. Bathing 7,, Bathing c. May 1921 p. 789 

8. Migr1ation a. Migration D. May 19 1923 p.22 

9. Methods cf 9. Methods of 
attraotJ.ng attractlng A. July 1925 P• 26 



Kansas Course· 

io.· Care of 

11. Economic 
Importance · 

12. Bird protection 

VIII •. Mammals 

Magazine Content 

10. Care of 

11. Economic 
Importance 

12. Bird 
Protection 

A. Dist.inguishing ohare.cters 

B. Domesticated mamm~ls 

l. Horse l. Horses and 
Donkeys 

2. Cow 2. Camels 

3. Sheep 3. Dogs 

4. Pig 

5. Economic importance 

c. Fur bearing mammals 

l. Bat l.· Bat 

2. Beaver 2. Beaver 

3. Skunk 3~ Skunk 

4.. Muek:Ntt 4. Muskrat 

5. Weasel 5~ Wolverine 

a. Mink - a. Mink 

7. Gopher 7,, lilOX 

8. Economic 
importHnoe 8. Economic 

Reference 

A. ,Tuly 1925 p .• 26 

O. May 1921 p. 7il 

G. Dea. 1922 P• 206 

o. t.Tan. 1921 P• 168 

11 tt n tt tt 

tt t1 It ,, 1t 

c ft tt tt 

B. Dec. 1922 p. 739 
D. Oot, 6 1923 p. 76 
G• Mar. 1924 p. 496 

G. Mar. 1924 p. 497 
D, Oct. 6 1923 p. 76 
G. Mar, 1924 p. 496 

G. June 1921 p •. 165 

G. MBr. 1924 p •. 498 

G. Mar. l.9~~4 p. ,98 

importance G. Mar. 1924 p. 494 

28 
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VIII. Pro·tozoa 

A .• Distinguishing A. Dist!neuishing 
feathres features B. Oct. 1923 p. 492 

B. Habitat B. Habitat B. 

C. ·Changes in shape 0. Enoystment B, Oct. 1923 p. 498 

D. Response to D. Response to 
stimuli stimuli D, June 4 1921 p. 28 

E. Organs E. Organs B. Oct. 1923 p. 497 

E. Cells E. Cells C. Aug, 1925 p. 347 

F. Life ~recesses 

l. Food get tiing l. Food getting B. Oat. 1923 p. 499 

2• Digestion . 2~ 

3. Assimilation 3. 

~. ox:tde.tion 4. 

5. Exeretion 5. 

6. Growth 

7. Reproduction 

6 •. G~owth B. Oat. 1923 p. 498 

7. Reproduction B. Oct. 1923 p. 492 
D. Sept. 3 1921. p.26 

a. Sensation 8. 

9. Locomotion 9. Locomotion B. Oct. 1923 p. 497 

G. Structure G. Structure B. 
H. Protozoa as a B. bProtozoa as a G. Ma:r. 1923 p.554 

OP.use of disease E.· c~.:see of dleease 

I. AmoebR I. 
·J. Paramecium J. Parameclum R. Aug. 1925 p.577 

29 
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IX. Me tazoa : 

A, Gonium 

B. Volvox.
1

~ 
t 

C. . D!v!ai~n of' le.bo:r h . 
D. . Sponne 1' 

l. Stritot,ure 
I 

2. Reprfduction 
' 3. ~oon~m1c importance 
I 
I'· 

4, Rel~ti.on to tlther an.tmals 

E • Co~~ le tl\te rate a 
;I 

l. H1rdi'k l. 5tut-Anetmone ., ! \ 
a. s1~~0 ture a.. s trt.to ture 

/' . i 

b. I!oaomot1on 
f 

o. µutrition 

d./~eapiration 
/ IJ e/1 t: .. :~oretion 

' '.i \ t.. R*1~roduot1on 

. b. 1.,ooomotion 

D. May 23 1925 p.68 

ff. J jit b!l(t. 11~• ,lff'L·\ Q · 4 "J B• irri tab1l1 ty D • May 23 l .. 925 p .68 

x. 

2. Hy#ro~ds· 
·~~\q ... -. .' \ -

a. 1,,&\~'£\nemone 
f i /~'.-

b / Oor!\-1, 
/' \ 
/, \ 

F. !:foonomio \~mportanoa · T . ., 
I \ 

/ I 

F.fh1n. o(lerma-ff t,arf.iah 

A{ yi.dapte.tion~ \ . 
I I · ·. I 

~. ~tri1c ture \ 
" i 

Sea-an~mono D, May 23 1925 p.68 

· Eoonomio impor-
tanoe o,·May 23 1925 ~.68 

30 
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C. Life rd.story 

D. Regeneration 

XI. Worm Group 

A. Ra.rthworm 

l. Adaptations 

31 

Ma@':zine Con Lent Reference 

l. Adt:'~pta tions D. June 24 1922 p.54 

2. Looomotion 2. 

4. Structure 

6. Eoonomio 
lmport.,fl.noe 

B• Tapeworm 
c. Trichina 

XII. Mollusks 
A. Structure 

B. Pearls & P~arl 
formation 

C. Eoonom!o 
lmportnnoe 

3, Prot,eot:J.on 

5. Eoonom1o 
lmportnnoe 

Hookworm 

Liver fluke 

Leeches 

B. Pflarls & 

D• June 24 1?24 p.54 

A. Oct. J,.924: p. 60 
G. Al.18• 1922 P• 354 

o. Mey l9P.3 p. 103 

A. Oot. J.924 p. 51 

l">earl. formation D. Aue;. 20 l.92J. p,:":t 
48 

c. Eoonom1o 
lmportano~ n. Mar. 15 1924 p.23 

n. " D. Aug. 16 1924 p.25 



K~nse.s Course M~aatine content 

I. J.,!fe of Flowering Plants 

A. Adapt@.tions 

B. Responses to 

1. Light 

2. Hant 

3. Water 

4. Gravity 

.5. Chemicals 

C. Reep!rntlon 

l. Meaning 

2. Process 

3. Struoture ot 

B. Responses to 
l. i,1eht 

2. Heett 

3. 

4. Gravity 

5. Chemiot!\l 

l. Meaning 

2. Prooesa 

3. Struo tttre 

B. 
B, 

B. 

c. 
tt 

. reapirl:'tory ore;Eins of res. organs 

4. 

·D. Excretion 

E. Type studies 

l. l.11ly 

2. Nasturti'lun 

F. FlOWfJr 

l. PE\rts 

2. Unes of parts 

3. Flowor terms 

G. PollinPtion 

H. Fertilization 

l. Infloresoenoe 

o. Poll.inn tJ.on 

... T. Roonomio value of £lowc-trs 

32 

RefE:trenoe 

nee. 1922 p.780 

Deo. J .. 9F.2 p.782 

Dec. J~922 p.778 

June l.925 p. 139 
n n " .. 

c. Jt.tne 1925 p.139 

D. M~y 13 1922 p.24 
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II. Seeds and seedlings 

A. Conditions of 
growth 

B •. UReA Of S(>.~ds 

o. Dormanoy 

D. Study of aorn seed· 

F:. Food's in seeds 

l. Derivation 

2. Clasa1r1oation 

3. Where stored 

F. Digestion of food 
in seeds 

A, Conditions ot 
growth A. MEty ;L9f~3 p. 45 

B .. tlaaa of a@ads u " tt ft " 
a. Lonvavity A Mfly 1923 I>. 45 

G. Seed :reap1rE'.\tlon o. Seed rEHlpirEltion D~ ~Tuly ~U J .. 923 p.52 

H. Seed seleation H. Seed acleotion A. Feb. 1925 p. 44 

I. Seed testing 

J. Soila tor aa~ds 

l. Composition of 

2. Pormation 0£ 

3. Kj .. nds of 

· K. Soil water 

l. Free 

2. Cnpilll'ry 

3. Amount neoensftry 
for a orop. 

L. Fertilizers 

l. Necessity for 

2. Kinds 



Kansas CourAa 

3. DrE\inage 

4. IrrigAt.ton 

III, F1-.uit 

A. Det·in!tion 

B. Types of fruit 

IV. Roots 

A. Structure A. 
B. Root hAlra n. Rcmt hair a 

c. Form of roots . o. Form or roots 
D. Work of roo.ts D. Work Of roots 
E. 9amos1s 

F. Economic importance 

v. Stems 

. A. tJse· A. Use 

B~ Kinda B. 
c. Structure Ct s t,ruo tu.re 

.. :D•:d Foodu§tor-ac;e 

·E. Use mRde ot: this food 
· atora.ge. 

VI. Leaves 

34 

Rt:l f'ereno~ 

D. Sept. 2 1922. p.26 

n. Jme;. is 1923 p. 24 n. Sept 2 1922 p. 26 

B. July 1923 p~ 21 
D. Se1>t 2 1922 p.26 

A. Work of letives A. V1ork Of leE\VtlS c. Ju. 1925' p. 139 

B. Parts of laa.ve.s B. 

c. Venation or " c. Venntion of " ·c. " " ,, 
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D. Forms of leaves 

E. Photosynthesis E. Photosynthesis 

l. Process l. Process c. Ju.. 1925 p. 139 

2. Products 2. ~roduots n ft 0 " " 
F. Digestion F. Dige~tion " " ,, 0 " 
G. Circulation .Q. Circulation " ft n It " 
H. AssimilPtion H. Assimilation ff .. .. " n 

I. Exeretion 1 .. Excretion n •• " " " 
J.·Transpiration J. Transpiration " " . tt " " 
K. Structure K. Structure tt n ft tt It 

L. Adaptations L. Adeptations D. Nov. 22 1924 p.29·· 

M. Arrangements 

N. Movements N. Movements B. Dec. 1922 p. 780 

o. Economic value o. D •. June 24 1922 p.22 

P. Peculiar uses P. Peculiar uses D. Sept. 13 19f~5 p.27 

VIII.· Algt:\e 

A. Pleuroooocus A. Ulothrix F. Aue. 1925 P•' 146 

B• Spirogyra B. Blue-green algae B. Oct. 1925 p. 513 

VIII. Bacteria 

A. Rel8tion to man. 

1. Considered in industries 

2. Considered in decay 

3. Considered in disease Considered in 
disease. G. Dec. 1921 p.169 
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B. Shape B. Shap~ D, A\16• 26 1923 lh24 

C• S!ze c. Size D. " 22 1925 p.21 

D. Growth D. Growth tt ti t1 tt .. tt 

E. I.aif'e prooesses F;, I.1:1. fe prooe sst=l s D. Aug. 25 l9?.3 p.~4 

F. Ssnitat!on 

a. Methods of control D. Deo. 22 1923 p.24 
G. Deo, 1922 p.168 

H. Vaccine a D. Apr. 9 1921 P• E2 

I. Antitoxias I. Anti.toxins n. ,Tt..me 27 1925 p.24 

IX. Chlorophyllees pla'nte· 

A. Fung! A. Fungi 

l. Growth l• Growth D. Nov. 6 lfl2J. p. 21 

2. Pre se:rva tion . 2. 

3. Economic 3. F.oouom3.c n. Feb. 9 l~~24 p.56 
import,anoe impor~anoe D, Se1)t 9 19~2 p.24 

B. Ytlnat pJ .. ant B~ Ya~at 

c. Bread mold o. 
D. Mushrooms o. Mushrooms D.· .. rune 24 1922 p.54 

E. J,,lchE'na R. 

x. Mosses end their allies. 

XI. Ferne ~md thelr aJ..JJ.es 

A. Life history A. Sex phenomens .. B. Oot 1923 p. 523 

B. Structure 

c. F.oonomic importance 
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XII. -~-Jlonlfers 

A. Ch~r~ot:,<~r!atios A. Chnr~cterist1as G. Nov. l.925 p. 37 

B. Relation to water B. Relation to wRter 
supply supply G. Mt'y l923p, GO 

c. Relf'.tion to erosion o, Relntion to 
erosion . 

D. Forest regions of D. Forefft rE:lg3.ons 
u. s or u. s. 

E. Destruation ot E. Destruation or 
fore eta forests 

F. F'orest:ry F. Forestry 

G. City trees G. Cit~r treas 

H. !..umbering H. Lumbering 

X1.II. · P.e oul!Rrt1 tie e or plant l1f$ 

A. Movements A. Vf)ments in 
plnnts 

B. Unusu8l plants B. Unusu~l 
r;lemts 

c. .Plant aoc!etiea 

n • . Pl~.nt sucoeasion 

XIV. Plant Problems 

A, Plnnt dlseases A. PJ..Rnt dleetts~s 

B. Plant breeding B. Plant. breeding 

c. Plrint conserve~t!on c. Plant oonser-
vatj.on. 

G. ft tt " 

G. '1 tt n II 

o. " ,. tt rt 

G. " " ft ti 

D. Apr. 12 19~~4 p.64 
A. June 1922 P• 24 

a. Mty 1923 p. 60 

B. De:l 0 .. J.922 p.775 

n. Sept. l.3 19?.4 p.27 

D. Apr. 4 l9~~5 p.87 
D. Oct. 7 19~!2' p.23 

D. I"~b. 16 1924 p.r~a 
D. Nov. 3 1923 p.68 

D. $(-1pt 5 J.P.26 p. 27 
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D. PlRnt leaf D. Plant l~E\f 
{inside) (inside.) c. Ju. 1925 p.l.39 

E. Plant-one E. Plg\nt-one 
celled celled 

F• Pl~nt prooeas F. Ple~nt process c. June 1925 p.109 
D. SEtpt. 2 J..922 .P• ~e 
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I. Common Biological Terms 

A. Adaptations 

B. Relations existing 

1. Between plants & plants l. 

2. Between animals & ani- 2. Between animals 
male. & animals 

B. Oat. 1923 p. 492 
C. Apr. 1922 p.647 

3. Be·tween plants & ani- 3. Between plants 
mals. & animals 

D. Sept. 12 1925 p.54 

c. Life processes 

l. Motion l. Motion B. Oct. 1923 p.523 

2. Nutrition 2. Nutrition C. June 1925 p • i·39 

3. Respiration 3. Respiration o. ft .. ft " 
4. Excretion 4. Excretion c. . ti n " n 

5. Sensation 5. Sensa.-tion B. Dec. 1922 p.775 

6. Reproduction 6. Reproduction F. Aug. 1925 p.144 

D. Life organization 

l. Cell 1. Cell B. Oct. 1925 p.508 

2. Tissues 2. Tissues c. Aug. 1925 p.347 
B. Oct. 1925 p.608 

3 Ore;A.na 3. Organs B. Dec. 1922 p.775 

4. Orean system B. Oct. 1923 p.623 
B. " ft " t1 

4. Organ system 

5. Organism 5. Ore;anism B. Oct •. 1925 p.508 

E. BalRnced aquarium 



Kansas Coursa Mnga7'ln~ Cont .. ant~ 

F. Classification of Living things 

l. VertebrRte 

2. Invertebrate 

4. Cryptognma 

o. Physical GhA.nges 

H •. Chemioel Changes 

I. Distinctions between 

l. Ot'BRnic 
mRtter 

2. InorgElnic 
. matt,ar 

J. Environment 

l .• Distinctions 

l. Org@.nic 
m~tter 

2. J.norgan, .. o 
matter 

l. Meanins of environment l. 
2. Whn,t plnnts get from it 2. Effeat 
4'-1" .._, . 

K. Energy 

l. Source 
2. ConservPtion ot energy 

L. Rlements 
1. Ct\rbon 

2. 0X!;'60n 

3. lUtrogen 

M. Compounds 

l. Stnroh 
2, Glucose· 

1 ... ElE:'ments 

J.. c~rhon 

2. Oxygen 

3. Nltrogen 
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between 

B. Oat. 1923 p.523 

n n n .. '' 

D~ Jan. 12 ig24 p.25 

B. Oct .. 1923 p.532 

B n n ti tt 
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3. Enzlrmea 

4. Proteins 4. Proteins A. Nov. 1921 p. 13 

5. Fats 5. . Fats A • n· .. tl tt 

a. Mineral foods 6. Mine re.ls A. n n .. .. 
N. Osmosis· Osmosis n. Dec. 12 1925 p.71 



Kans a a Cpursa 

I. Man ris an animal 

A. Digestive ore~ns 

B. F:~:·Od 

c. D1e;est1.on 

D. Absorption 

E. Source Of 
·foods 

F. Pre pfl.ra ti on of 
f oode 

a. Pure good lewa 

H. Effeot of e.loohoJ .. 
on digestion 

I. 

II. Movemant 
A. Skeleton 

B. Movement 

c. Joints 

D. FHtif31.1e 

g. Physical .. 
trl\1n~tng 

F. Hespira.tion 

G. Ciroula t,.;ton 

H. Bx01·,et!on 

II!. Nervous system 
A. N@rVfiS 

B. Heflexes 

Magaz1.ne (1ontent 

A. D2.gest1ve o:rgRns 

B. Food 

c. DiBE-' stj.on 

D. Absor•pt!on 

E. Source of 
foods 

F. Pra pt:lra tJ.on 
roods 

o. 
R. Rfff\Ctfl ot 

alcohol 

Alf Skeleton 

P. Fe.tugue 

Er Physi.cal 
trR1.nlng 

G. Blood 

H. El!m:t.nf:\tion 

ot· 

42 

Reference 

D. A1Jr·. 4 1925 p.88 

c. ME\r. J.921 p.495 
D. Oat. 6 1923 p.29 

n. Apr. 4 ).925 p.88 

n. ·n tt u ft u 

D. Octt 6 l.923 p.29 

p. Atl.B• 16 1924 pP.2 
n. June ?.4 1922 p22 

E. Jan, 1926 p. 327 

D. Deo. ~:;3 1922 p.23 

D. Apr. 28 1923 p.27 

a. May 1922 p. llO 

A. QC.t. 1924 p. 29 
D. a>ulv 30 J.9?.J. p.24 

" 
D. Deo. 20 1924 p.22 
D. Apr. 4 1925 P• 88 
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K0.naRs Course 

C •· Sense organs 

D. Brt\in A. Nov. 1922 p. 13 

E. Effects of alcohol E. 
on nervous system 

F. 'Rffeots or tobt\ooo 
on ne.rvous syatem F .• Err.eats ot'" tol>~CCO D. \Tu.. 7 J.923 p.30 

IV. Biology of disease 

A. Oa.une of disease 

D. Bioloeical " 

C Commun!oeble " • 
D• TubercuJ .. os1s 

A. Gause of d1saase 

B. Bi.oloeical " 

C. (}ommun!oable " • 
D. Tuberoulo sis 

E. Trea.tmt3nt of siokness 

F. Influenza F. Influenza 

G. MRlnrJ.~ G~ Yellow F'ever 

D. 

n. 
n. 
D. 

D. 
D. 
q, 

Mr.r. 28 J.~25 p. 26 

Jan. 22 J .. 9BJ. p. 

lreb.23 1924 p • 28 

Jpn. 12 J.924 p.ea 

Deo. 19 J.9?.5 p.23 
Me.r • 3 l.923 p.26 

Dea. JJ?2J. p.169 

n. Sou.roe of malarial 
pe.rasi tea 

H. Sou~ce of mal~rial 
parasites G. " n 

v. Prevention of diaeas~s 
A. Preventable d1se~ses A. Preventable 

diseases 
G, M~r. J.923 p. 514 
A. Mar. 1924 P• 41 
D. Mar l 1924 P• 28 

B. P.Rtent, mediotnes 

c. Alcohol end dioease 

D. Q\mrantint1 

B. Patent madic1n~a 

O.Alcohol effeots a. Jan~ 1921 p.186 

E. Vacclnatlon D. Apr. 9 1921 p.22 
D. Mar. 12 1921 p.26 
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F. Ant,,1 toxin 

G. D!a!nfeotlon 

H. Epidemics after 
wars 

. I• .t'ublio Heel th 
Measures 

F. Antitoxin D• June 27 1925 p.24 

G. Disinfection D. Ju. 18 1925 p.22 

H. 1'~pidemicsr\after 
ware n. Dec. 19 1925 p.~~5 

I. Public Health 
Measures D, Ma~ 26 1923 p.f4 

VI. Biology and Human progress 

A. Soientif1o A. Soientific 
disaoveriea discoverj.es F. Aue. ig25 p,J.44 

B. APl'>lioations of ll. AppJ .. ior .. tions of 
t,heae d1saoveries tl1ese diacoverie s F. ft tt t1 

c. Genetics and hu- c. Oenetioe and htt-
man progress ms.n proeress F. 0 " .. 

D. Rnv J.:ronme nt f\11d h\l.-· D. Varin tj,cm D. s~pt. 5 J.925 p.,23 
man r>roei .. ess 

ueredity B. NO\'c J,,9~::2 P• 577 

E\rolut1on E. ME\r. 28 1923 J).19 

B, Apr. 1924. P• 485 

c. t..Tune 1922 p. 68 

I.,. New d!sooveriea in T'('lgf'.rd to 
g~rm diseases. 

A. T .• B~ A, T. B .. D. A1~r. 9 1921 p.22 

B, VaoclnE\tion B. Vacoin~t,lon D. MRr. 19?.4 p. ~:4 

c. PraventJ.on or c. Prevention 01' 
plague plague n. Feb. ?.E~ 1925 p.21 

n. Hookworms in dogs D, Hookworm con-
trol n. Nov. l 1924 p.21 

F.. Epidemics of menslen n. Epidemics Of 
measles D.i Peb~ 

(17_ 
l".' .\,) J.9P4 p.28 

F. Searl.et c. Dea. 1924 .P. 107 
fe\7er 



~he f'ol1 .. owing is a cl.assifj.e.d J .. iat of~ the toI>ios 

Of a bioloe;!oRl na.ture d!aoov,or·ed in th~ survey ot the 

magazines mentioned in thia study. No topic is entered 

here th~t was not quite fulJ.y d1souss~d in t,he artioJ.ea. 

No topic wss considered ''qui .. te ftilJ*y diaouss~d0 1.:mless 

three or more column-inches of t;pace in the m~e;~zinEla 

were devoted to it. The tnbulation accompRnying each 

tor>io in the list e;ives the numuer of times it wea fot.ind 

diecuaead in all the magazines sttt"veyed. 

J:n the list, the tcp:tcs aiven hl\Ve been olassif!ed 

as .n~srly a.s possible to the way the s@,me topics or 

similar one a have been clatrnified in the KamJ8.a Cot.tree 

Of Study. 
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Table B 

Animal Biology 

I. Insects 

A. Orthoptera 

R. Praylne mRntes 

l. Meanina 6f its name 

~. Other names 

s. ·Relatives 

4. · Protecti\1e oolora.tion 

5. Body a true ture 

(}. Food 

7. Food catching habits 

a. Fighting habits 

9. Menns or d~fense 
lo. Eces and egg oases 

ll~ Egg laying habits 

J .. 2. HE\ tohine;. of t,he yotmg 

13. Enemies 

l4. Ueef'ulness to mt\n 

b. Ka tydicla 

1. Sense orcans 

2. Song 

3. Singing appnratus 

4. Season of aineing 

5• Reason for oinGing 

6. Syllables thnt seem to be sun5 

l' 

l 

l 

l 

:l 

l 

l 

J. 

l 

l 

l 

). 

J. 

l 

l 

ll .. 

)..). 

l 

l 

l 
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c. Wood roach 
l. Pesor1pt1on 

2. 1 .. 2re History 

ct. Grasshoppers 

1. Destructiveness 

2. I .. 1re hiatroy 

3 •. Methods or control 

4. Protective coloration 

5. Power of reproduction 

6 • Great plRgl_l.9 s of gr~sshoppors 

7. Noise makina apparatus 

e. Crickets 

l. Structure or mole-crickets 

2. F!ghtinB hab! ts of mole-oriakc~ts 

a. Digging ability of mole-or!okets 

4. A.dE'ptation mol~-crioketa have 

5- Muno! of t~e oommon cricket 

a. Musia of the tree cricket 

7. Sweet ssp made by the sineing moJ.e 
for the female 

r. Other oookroaohes (short deaoript1ona) 

B. Hemiptera and Homoptera 

a. Ch!noh•bUfiS 

l. Migrating habits 

a. Methods or control 

3. D~mRe;e done b~1 oh1.noh-bu.ge 

4. Story of introduction 

lll 

J~l 

J.lJ.l 

l. 

l 

ll' 

l 

J. 

l 

l 

l 

l 

l 

l 

l 

ll 

).J .. 

ll 



b. Cicadas 

J.... swarms ot t,he l 'l y~ar 1001.rnts 

2. l.aife history 

3. Enemies 

4. Deetruativ@neas 

5" Manns of oont1rol 

6. Mueio nnd mtteio appt:\rtttua 

c. Tree•hQppers 

l. Life h!story 

2. Desor!pt!on 

d. lJRnt,,ern-f.J,.ie.e (PuJ~got.:i.ds) 

l. 1 .. 1re history 

2. Description 

o. SoEtle inneota 

l, San Jose scale 

2. Cottony-cuahiag. soale 

e. Grt'pe Phyllolara 

f. Hylobates--I .. ife history 

O. Coleoptera 

a. Pirelflj.es 

l. Fl.ashing he-.bits 

2. Method of producins light 

3. Purpose t·or flRahlrtB t.,hej.r J.lghta 

) ... Usf~ft.il.nesa to man 

J.l 

ll. 

l 

l 

l 

ll.l 

l 

l 

l 

l 

l 

ll 

ll. 

l 

l 

l 

l 

lll 

).J.l 

48 



c. Death watches 

l. Description 

2. Reason for having its name 

d. Engraver beetles 

1. Descriptions 

2. Food 

3. Burrows 

tL Japanese Beetles 

1. Description 

2. Destructiveness 

3. Life history 

4. How introduced to Rm.erica 

f. Potato beetles 

l. Destructiveness 

g. Red Top Forest beetles 

l. Destructiveness 

2. Description 

h. Pea-weevils 

1. Destructiveness 

1. Sugar c~ne beetles--destruativeness 

j. Bark beetles--control 

k. Pine tree weevil 

1. Destructiveness 

2. Life history 

:s. Instincts 

l. Boll «i'~~o/1~1;S 

l. Introduction America 

1 

l 

11 

1 

ll 

lll 

lll 

11 

ll 

11 

11 

11 

l 

l. 

1 

111 

11 

l 

11 
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D. 

2. Destru.ot1venass 

3 • L!. re hfa tory 

4. Methods of control 

5. Description 

m. European oorn borer 

l. Description 

2. Destruativeneas 

n. ·Elm lee.f beetles--destructiveness 

Lap!dopterR 

e.. 

bt 

Butterflies 

. l. The dance of butterr:Lies 

2. Mie;rR t,ions, of butt~rfl1e.s 

th Descriptions Of butterflies 
' 

4. Mimicry 

5. Introduction ot som.e <10struot3.ve 
butterflies 

Moths 

l. Gyps~ moths 

ft• Introduction to Amer1oa 
b. Deatruct!veneas 

c. Da sar!.Ption 

d, Methods of control 

2, Brown tail moths 

a. Introduction to America 

b. Descr1pt1.on 

c. Deatrbctiveness 

d. Methods or control 

ll.l 

ll 

lll 

l.JAl 

ll 

lJ~ 

l 

J.l 

ll. 

lll 

lll 

~ 

ll. 

lll .. 

lJ.l. 

l .. ll 

llll 

J.ll..J6 

lJ .. ll 

llll 
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3. Peach moths 

a. Introduo ti on to Am€~ r1oet 

b. Description 
o. Methods of control 

4. Codlio moths 

a. lntroduct5.on to Amf·rioe\ 

b. Description 

o. Destruct!ven~sa 
d• Methods or control 

5. Pronubai moths 
a. Li.fa hi.story 
b. ReJ.Ei:t,j.on to Yucos plsnt 

6. Sphinx moth 
a. Life hintory 

7. Clothes moths 
l. noatruot!venass 

·2. Methods control 
a. Army worms--destructivenesa 
9. MeRauring wonns 

l. L1 .. re history 

2. Movt~men~a 

E. Hymenoptera 

a~ Hone!r bees 

J..l 

ll 

ll 

l 

lJ.J.. 

J .. ll 

~~.ll 

l 

l 

l 

JJ .. 

ll 

l 

l 

l 

J.., MAterif\l UP<~d for hon0y lJ .. 

P.. Use they mBke of honey l 

3. Method of ventil.Et.t.tne; their h:l.vea 11 

4. Wings l 

51 



. 6. Body Atruoture of workt~r-s J.J. 

6.. Bod~t struo ture of queens ll 

7. Body structure of drones ll 

a. Method of mnkine wax lJJ. 

9. l.tethod or mC\ld.ng honey ll 

lo. Honey comb 1mrpone and ntructure ll 

ll. Stlng1ns appr' rft.t,us · l 

12. Kinds of bees in B hive lll 

13. J ... ife history of each kind lll 

14. Slaven fl.nd p('1t,s l 

15. SwarmJ.ng Bnd mRting flight ll 

16. Strttot,,ura of sexual Ol"•gg.\ns of queen 
and drone l 

17. Egg rert111za ti.on 

18. Wintt1r home 

19. J.,RnBUaae or bees 

20. J..ength Of life 

21. Q.u.e en battle s 

22. Ryes of bees 

b. Ants 
l. Cooperf:\.tive life 

2. Homes 

3. Cities 

4. Reooe;nl tion of each 

5. Drunk~ ne as 

s. Credul1ty 

q.. Janitors 

other 

1. 

l 

11 

l 

l 

J. 

ll 

J.J.l. 

ll 

l 

l. 

>.l 

11 
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8;. Enemies 

9• Battles 

10. Pats 

li..• Aphid-cows 

12 • SJ~nv~ry 

13• Nur-s1nB work 

14. Kinds in a nest 

15., Kiuds deaorlbed in the maeazines 

Rhythm malmrs 

Eoiton ants 

Army ants 

Leaf-cutting ants 

WE\:r:r1or ants o:r Africa 

16. Ant langi.1age 

17. Form1a aoid shootine Rn-ts 

18, 1-ift' history :~>f a.nts 

c. Wnaps 
J,.. Kinds in Et nest 

2. Neats they ?.nake 

3. He.bl ta ot a Solit£\ry wasp 

4. HahltB of a SC>CiRl we-.·p 

5. Hi:tbJ.ts or Pt:\.inted nest 'f/E\S})S 

6. Method or r\£~f\r1.ne tha youne 
7, 1.-ifE' history 

8. m1rit).cd..dn wnaps 

l 

llll 

).Ji.). 

lll 

J.lJ. 

l 

ll. 

l 

ll 

lll..J~ 

l 

lll 

l 

l 

ll 

l 

lll 

l 

l 

l 

lll 

ll 

l 

9. Method of i1nsaing through the winter · .l 
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F.- Diptera 

a. Mosquitoes 

1. Importance 1111 

. 2. Classification l 

3. Adaptations 11 

4. Llfe history llll 

5. Methods of control -11 

6. Diseases· carried by mosquitoes ~!.1111 

7. Mosquito-eating· minnows of 1m-
portance l-1 

b. Tsetse flies 

l. Wherie round 11 

2. Habitat 11 

3. Methods of control 11 

4. Disease it is responsible for 11 

c. Ressian flies 

l. Df\maLe done by it 111 

2. Method Of control 111 

d. Houseflies 

l. As disease carriers 1 

2. RPte of reproduction l 

3. Ply fungus l 

4. Life history l 

e. Crane flies 

l. Descrlption 

2. I.1ife history 



f. Pe troleiim fliE:) a (larvae) 
l. Habitat 

2. Food 

s. Structure 

G. Neuropteroids 

Eh Dragonflies 

l. Description 
2. Food . 

3. Li:fe History 

1>. W}il.i te . ants 

1 

l 

11 

11' 

11 

ll 

l. Kinds of termites l 
2. ·ne scriptions 11 
3. Food 11 

4. Fungus as an aJ.d to t,heir digestlon l 

5, Protozoa. as an nid to their dieestion 1 
6. Queer houses they build 1 

7. Structure of their bodies l 
a. Secretions 1 

9. 

10. 

ll. 

12. 

13. 

14. 

Marching habits 

Warning signals 

Manner of invading houses 

Nuptial flights 

Enemies 

Methods of control 

1 

l 

1 

l 

l 

l 
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H. Siphonoptara 

a. Flens 
l, Str-uoture 

2. ReJ .. at1on to plE\gu.e 

3• Methods ox control 

I. lnaoot topics (not already given) 

a. Dominnnce of insetcts 

b. Sense org~ms 

d. Annual destructiveness 

C• Wnys of distribution 

f. Suf.fering in insects 

6• F.dlble insaota 

h. Roaaon insects sing 

i • lnseot pnrasit!sm 

.. 1 • Mimic:ry l\mons insects 

lll 

ll 

J .. 

l 

l 

l 

llll ll 

l 

l 

) .. 
ll 

l. J:~xamples ll 

2. Thttories explninJ.ng the rer.tson 
for it ll 

k .. Insect quBrantine lll,. 

II. Orustaoenna and relat,~d forms 

a, Crabs 

l. Strucrtul"e' of Hermit ox"abs l 

~. IiOl.ise•hu.ntinr; habi ta or Hermit orRba l · 

:s. Ba.ttlea between fkrmit or~bs l 

4:. OommensE'J .. 1nm, etc. runone Ht;rm1.t 
orabs l 
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5. t.>!stributj,.on of urn.ba J.. 

6. Ct1aba of the Galapagos Islands l 

7., Enemle s of crnbs ll 

a. Food of' art'bs l 

9. Moans of de fenne or 5113.der ornbs l 

B. AraohnidE4 .. 

a. Spiders 

l. Weba 

2. Matin6 ht\b!te 

3. Rntine habits 

4. M~ternnl instinct 

6. OhflrRo·tPt- in spiders 

6. Cocoons 
7. 13ttlloon1 .. nt; of ap~ders 

l 

l 

l' 

l.l 

l 

l 

l 

8. Gliding solders of Atta trf\,l1a l 

~. Rabito of Daddy-lone-legs ll 

b. 5oorp1ons 
l. Eeaor1pt1on of scorpions 

R. Stlns 

o. Chiggers 

III-. Fish 

A. Kinds 

l. What they sre 

2 .. l.aif.a h3.ntroy 

s • PflCH,e o ti on i'rom them 

l. Catf 1shea 
a. D~script!ons 

l 

J. 

l 

l 

l 

ll 
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b. Nestine hRbits 

l .. The nest it makGs ll 

2. Herding the fama.la to t,ht' nest lJ. 

3. Guarding the nest ll 

4. Aerating the nest l .. 

5. Mot .. ht1rJ .. y quf\J.l tles of the fnth(4r l 

c. Lite hist.,ory of the se:1a .... ol\'t, lJ .. 

2. Eels 
a. Desorlption 

b. 'l1 ra.v~ ls by WE\ ter 

o. T!~avels by J.and 

d t Hir~thl')lROe 

e • IJlfe history 

f. Method of kJJ .. J .. 1ng t,'lllla 

fl• Mort\y eels 

h. Electric eels 

3. Salmon 

ft. Birthplace 

b. Trnvt:.~ls 

c. Homing 1ns:tinat 

d. I.rife hf:\bi ts 

4. Sticklebacks (male) 

a. Ne st btd .. J.. t, 

b .. Fe.m!l~r oares 

J ... Herdlnij the fem fl le 

2. Gunrdine; the nest 

3. Aarf\ting tha nest 

l~ll 

lll 

ll 

lJ..J .. 

lll 

l 

J$J. 

l 

J. 

ll 

l 

l 

l 

1 

l 

l 
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5. Barr~cOl.l.tt1 a 

a.. Description 

b. Strength 

6- Bonitaa 

a. Description 

b. RelQ.tiv~s 

o. V~lU.E1 aa a gar:,a f.iah 

7. Gold fishes 

l 

i 

ll 

lJ. 

l 

a. Hardiness l 

b. Egga--number and egB-lf.\.ylng ht:'.blts l 

c. Use ll 

<l. Oold fl.sh fe\rm ) ... 

8. · Ffl:t-bnalt ft shes 

El. Descript.!on 

b. Me·thods of oa.tohing them 

o. Sohool or them 

d. Use made of tht' ff'.t 

9 • 1.-ungf i she a 

n. Jlf;l sorj.ptlon 

b. Str-uotu.re 

o. Food 
cl. Ro J.a t).vo a 

e. Habits 

f. HRbitt\t 

g. ao~ nftoti.ne l.!nk 

lO. Flying fishes 

a. Method of flying 

l 

l 

l 

l 

J. 

l 

) .. 

l 

l 

l 

l 

ll 
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B. 

lh Deaor!ption 

ll~ P~rrot fishaa 

a. Mou th a true tt1re 

b, Cud-choting hnbit 

o. Food 

12. Tunaa--strength 

13. Ra3s--size 

14. Shnrks 

a .. Deaoript!on 

b. Me thocl or b! ti.ng 

c. Teeth 

d. Sherk oil 

a • She.rk le a the r 

t. Oth~r ust' a mnde or ahn:rlm 

g. Food and Food h~bits 

Fish topics. etc. 
l. Fish tEleth 

2. Fish food 

3. Queer f'1sh 

4. Sen11e Of am.ell in fish 

5. Po :t eonou.s f iah 

a. Re fl son fish die itl nqunria 

7. colors and color changes of 

a. Mo!ees me.de b'r " .fishes 

9. Fj .. sh proteoM~on 

fishes 

lJ .. l 

111 

l 

l 

l 

l 

l 

llll 

lll 

lll 

lJ.l.l 

lll 

13.l.l 

lll 

J.ll 

lllll 

11 

l 

ll 

l 

l 

l 

ll.l 

60 



lo. Fish as origion of petroleum l 

11 .• Ambergris 

a. What it is 

b. Method.of obtaining it 

c. Use made of it 

d. Gause of its production 

l 

l 

l 

l 

12. Origin of deep-sea fish l 

13. Phosphorescence of deep-sea fish l 

14. Pressure on deep-sea fish l 

IV. Amphibians 

A. Frogs 

l. Food or frogs llll 

2. Method of passing win~ter ll 

Proofs that freezing doesn't injure 
them. ll 

Hypnotiz:t.ng of a ft,.og l 

5. Noise frogs make lllll 

Life history 1111 

The whoopine frog 11 

8. Tree frogs 

a. Descriptions 11 

b. Matine call or songs 111 

c. Methods of producing sone l 

d. Colors of tree frogs l 

B. Toads 
1. Food of toads l 

2. Noises made by toads l 
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v. 

3. Homing instinct of toads 

4. Hypnotizing toads 

5. Method of passing the winter 

6. Life history 

l 

l 

l 

l 

C. Salamanders 

l. Color and colornchangas 

2. Kinda 

3. Food 

4. Life histo.ry 

l 

l 

1 

1 

Reptiles 

A. 

B. 

Alligators 

1. Description 

2. Hibernation 

3. Food and food habits 

4. Noises ma.de 

5. Fighting qualities 

6. Danger to man. 

7. Love of hot wtrn ther 

a. Nests and young 

9. Love for home 

10. I .. 1fe history 

11. Farmine; allie~.tors 

12. Uses made of alligators 

Lizards 

ll 

l 

lll 

11 

l 

l 

l· 

11 

l 

l 

l 

l 

l. Habits of a Gecko lizard l 

2. Habits of a Basilisk lizard l 

3. Habits of the Phillipine Talking 
lizard. l 
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c. 

4. Deeariptions 0£ the three jua0 n~mod lll 

5. Horned To~da 

t\. D$ scr1ptlon 

b. Defenses 

6. Chrune leons 

tt. Color chftngea 

b. Cause of color changes 

c. Structure of body 

{\. Rt,ruc t,m-.el o:r foot 

e. Str•uot.ura of tongue 

t. Struotur<.~ ot eyes 

g •. Food and food ge·tting 

7. Igunns 

l 

l 

). 

l 

l 

J,. 

l 

l 

l 

a. De ao~ip ti on ll 

b. ltiood nnd food habi t,s ll. 

c. Ht\b1.. tat. l 

d. Habits or the rhinooet'OS !gimnB l 

s. Lizar>ds of tha Galarmgos IsJ ... Pnds ll 

Turtlaa 

l. Egg-ln~!ng h~bits llllJ~ 

2. Trnvela lJ. 

3. Mental quali t.1.es l 

4. Description 111 

5. Homing 1nat1nct lJ. 

6. Longevity l..l 

1. Nests lll 

8. Ancient turt .. l.E.4 s ·l 
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9. Life history ll 

D. Snakes 

l. Pythons 

a. Methods of getting food 11 

b. Description llll 

c. Strength l 

d. Digestion habits 1 

e. Capturing a live python l 

2. Boa*oonstriotors 

e.. Desc:ription ll 

b. Food habita 11 

c. Methods of killing it 11 

3. Anacondas 

F.\. Description 1. 

b. Food h::\bi ts l 

a. Ifabitt\t l 

4. water snakes 

a. Description l 

b. :F'ood habits l 

o. Danger from J .. 

E. Snal~e topics 

l. Snake poisons 

a. Poisonous salive. l 

b. Poisonous blood 1 

o. Poisonous mucus l 
I 

d!t Polsoncus gland a of the skin l 

e. How snake poisons net lll 



1. Poison 

j ( Smikos 

k. Skanes 

fnnt;a 1\11.d t,,ht'J,r 

tooi::.t 

·as bJ..rd oharme:rs 

growth, 0to. 

l 

ll 

lD.l 

l 

l. The hr3i1 .. -r-ope antlke protection fnllP.cy l 

m. Snake's ability to climb trees l 

n. Why snt.ilrns do11' t !)Oison thumeelves J.. 

o. Method ·anvJ:es have of l)~ss1ng the w!nt-er ll 

p, MtisJ.c' s e fi'cH1t on them J. 

VI. Birds 
A. BJ..ue j!\ye 

1. H1s many evil ways 

2. , Mim!ary 

3. Food habits 

B. Grows 

l 

l 

J_ 

l. 'rl1e sentinel or th<:'l flook-oooperation 1 

2, Food hr~ bi ta 

3. Evidenoea of k~en intelJJ.Gence 

0 • 0 ormoz•ant s 

l. Deacr1ption 

2. lt'ood he.bi ts 

3. Uco m::de or· cormorants 

_.. EVide no!i s of. 1nt,,ell1aenoo 
'".&• u 

D. Gul1-S 

l. Kinda 

J,.J.J. 

ll 

l 

l 

ll 

l 
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2. InteU.igence ns shown by his habits J.J .. l 

3. Training the young l 

4. Economic importance ll 

5 • Pl tttnf\ ge l. 

E. Grebes 

1. Food gettins h~b1ts 

2. Me,thod of get tine; 

F. Cuckoos 

l. Kinds pictured 

2. Deaaription of these kinds 

3. Neetins habits 

G. Bower b!rds 

l. Food hablts 

2. Relatives 

3. The game he pl~ys 

H. Ib<taaa 

l. Desor1pt!,on 

2. Pictures of 

3. Fly3.n8 hnbi ts 

4. Nesting ha bi ts 

5. Rearing or ;;t/otmg 

I. Ef\5les 

l. Gourtin0 ha.bl.ts 

2. nearing Qnd oleeping habits 

4. Pood 

5. Ne atn and .;oung 

6. l.10nBeVity 

l 

J .. 

l 

l 

J. 

l 

l 

l 

l 

l 

J .. 

l 

l 

J.l 

ll 

l.l 

lll 

lll 

J.l 
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7. SlauBhter in Alaska l 

J. Emus 

l. Family habits 

a. Mother bird does the courting 1 

b. Mother bird lRys the eggs l 

c. Father bird builds the nest l 

d. Fci.ther blrd gets broody l 

e. Father bird hatches the eges 
and rears the young l 

2. Time needed to rear the young is 
is 2 yea.rs 

K. Frigote birds 

l. Description 

2. Chest ballooning habit 

L. Fa.loons 

l. Description 

2. Use in hunting 

M. Flamingoes 

l. Desoriptioh 

2. Food and food habits 

3. ·Voice 

4. Habitat 

N. Hummingbirds 

l. Descriptions of some kinds 

2. Plumage 

3. Nests and eegs .. 

4. Courtship habits 

5. Rearing of young 

l 

l 

l 

l 

l 

1 

l 

l 

l 

l 

l 

l 

l 
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6. Males family cares 

7. Migrations 

o. Ducks 

l. Nesting habits and family anree ot 
tree ducks 

2. Making pats or wild ducks 

3, Habits or wood ducks 

P. Kingfishers 

l. Food nnd food e;ett3.ng hablts 

2. Description 

Q. Vultures 

l. Desor.1,Ption 

2. Pictures of 

3, Food encl food Bettine; habits 

4. Carriers of anthrax 

R. Wrens 

l. Nesting habits 
t") Intelligence ,.,, . 
3, S1ne!ng of the mRle 

s. Wild Turkeys 

l. Wary w~ys 

2. Stupid ways 

3. Escape h1:1.b1ts 

4. Mtrti ng he.bi LS 

5. Nesting he.bite 

6. r:ggs 

7. Sex ohanses in tha sprinB 

l 

l 

l 

l 

l 

ll 

lll 

).l 

l 

l 

l 

l 

l 

ll .. 

l 

1 

ll 

ll 

l 

J.l 
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s. Love for home 

{h Snake danoa 

T. Swe.ns 

l 

l 

1. Food J..l. 

2. F1ghtinB ab!lit!ee lll 

3. Aff'eot!on f'or master l 

4. TElmine quaJ.1 ties J .. 

5. Results of mating with a wild duak l 

u. Road-runners 
l. Desoription 

2 •. Food 

3. Habits of life 

v. RE\vens 

l. Trioks of 1ntEtllie;e.noe 

~. Description 

3. Relatj.ves 

w. Partridees, etc 

i. Food 

2. PJ.1ght hab3 .. ts 

3. Feet st:ruoture 
4. Bill atruoture 

5. Drtunmins hnbi ts 

(). Hiding hab3 .. ts 1 etc. 

7. Mother calla 

x. I .. oons 

J. 

). 

l 

l.l .. J. 

111 

lll 

l 

l. 

l 

l 

l 

ll),.J .. 

ll 

l. Neat1n5 and re.~ring of young h~bits l 

2. Esonpe methods l 
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3. Food and food habits 

4. Migrations 

z. Ostriches 

l. R~tinB habits 

2. Eaaa.pe habits 

s. Stupid hau1ts 

4. Intelligent hab;\. ts 

A. Mtu•res 

l. Desoription 

2. Flie;ht habits 

3. Neats and nesting habita--eg5s 

4. Enemit'a 

B. Man-o-wnr birds 

l. Denor1ption 

2+ Flieht habits 

:;. Fooct hRbits 

4. R.ooker1es 

6. Relatives 

C. PaJ .. 1cfl.ns 

l. Deaor1pt1on 

2. Food ha.bi ta 

3. Pj .. cture or 
P. Hawks 

l• Kinda 

2 it Food hab3. ts 

3. M~t1na hRb1ts 

4. gm~s 

5. Gara for youns 

J. 

l 

ll 

ll 

J.l 

l 

ll 

l 

lll 

lJ.l 

). 

l 

l 

l 

l 

l 

lll 

). 

lll 

J.J.l 

ll 

l 

lll 
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6. Affections 

7. I .. !fe history 

o. M!grations 

9. Nests 

E. flerxn!t thrushes 

l. ldentif'1cat1on marks 

p,. Song 

3. Oare or youne; 

4. Sbynt"BS 

5. Nests 

F. Robins 

l. Pet, robins 

2. Oare or ~oung 
a. Moose birds 

l. Habits 

2. Reason fer the ne.me it oP:rries 

H. Kiwis 

l. Fam!l~ habits 

2. Food habits 

I. Hulas 

l. Family hRbits. 

2. Malet s t POSO\Ull•like he.bi ts 

3. Food hablts 

l 

l 

l 

lll.l 

ll. 

lll 

u. 
].). 

l .. l 

J. 

l 

l 

l 

l 

l 

J. 

l 

1 

J. Fighting an1pea--ree.son for such a name l 

K. Herons 
l. Mean dispositions 

2. Method of fishing 

l 

11 
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. L. Bird topics 

l.; Mie;rat!on of birds, courses, routes, 
he!Ght, etc. lllll ll-lll · · 

2. Proteot1on birds 

3. Taming wild birds 

4. Birds as weather prophets 

5. Birds of the Galapagos Islands 

6. Queer nast1ng habits of. oowbi.rds 

7. Bird tRxidermy 

l-1.~ N~w methods 

b. .Pionf;letr t,axJ.derm1.sts 

o • Famous mu.sewn groups 

a. Eoonomio importfl'.nce 

Vlll MEtmmals 
l. Gorillas 

A. Food 

B. F'1.m1ly life 

o. Rab1te.t, 

n. Man-like o:reRna 

E. Roaring pouches 

Ft Description 

G. Strength 

a. Quarrels between gorillas 

I. Keenness or vision 

J. Nature 

K. Noises mRde 

L. Intelligence 

lllll ll 

ll 

l 

l 

l 

llJ. 

lll. 

l 

lll.l 

ll. 

lJ.lJ. 

lll 

l 

l 

llll 

J.J.l.J. 

1 

ll 

ll.J. 

ll 

lllll l 
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M. · Story or Sohn Daniel (very compl(llte) lll 

N. Fear• of elephants 

·3, Ora.ng-utano 

A. Description 

B. /\f!'eotion ror cne another 

o. 1.-ove for pernona 

D. Love f.or pet,a · 

E. Examples or intelligence 

4: . .- Monkeys 

·A. 

B. 

a. 
D. 
R. 

F. 
a. 
n. 

s. Does 
A., 

B .. 

o. 
D. 

E. 
F. 

G. 

H. 

I. 

Des.cription 

Food 

Diseases . 

Hllrd1neas 

No 1 se a mRde 

Fears 

HRbitS 

Examples of intellie;enoa 

DisaE\SE1tS 

Food Rnd feeding 

Sense ot smell 

Pl11yt\il ways 

History of bloodhounds 

Oentlenesf3 of bloodhounds 

DoB' s nno.estors 

Intelligence of doge 

Training dogs 

lJ. 

lJ.)* 

ll 

l.ll 

JJ. 

lll 

l 

l 

l 

l 

l 

lll 

J~ 

l 

l 

l 

l.J .. 

l~l 

l 

l 

l 

ll 

l 
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J. Eskimo does--(very complete) l 

K. Red dOBS of India ll 

L• Uses of dogs ll 

6. Oats 
A., Dise~.sas l 

Bt Dieee.ae oats OE\rry l 

o. Hardiness l 

D. Food Rnd food hsb1ts l 

E. Instinots l 

F. Cat adopts a mouse l 

7. Horses 

A. Horses of Monsolla ll 

n. Acquired oh.t=traoter1at1cs in hOflS{lS l 

C. The old horse l 

8. Elephants 

A. Description 

D• Food l!lnd food habits 

c. Kinds or Elephants oomp8red 

lllll l 

llll 

l 

D. Fam1.ly hl\bits lllll 

E. Love for person or h~te for some 
persons llll 

]? • Strength lllll. l 

G. Drinkin6 habits l 

H ~ Eleph~nt f ig..11ts l 

I. Fears l 
-.T. Worik1ng ability · J .. l.ll 

K. Tr~!ning lllll 11 
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L. Must glands and must period 

M; Difficulty of killing 

N .' Noises ma.de 

·o. Attacking habits 

9 .' Camels 

A.· Why a good desert beast 

B.· Vloiousness and other similf\r qualities 

c. Movements 

D.· Humps 

10. Reindeer 
A.· .F,aod 

B. Relationship to oaribon 

c. Effect of crossing with caribon 

D. Introduction into Alaska 

E. Value t,o man as food 

11. : Black tailed deer 

A• Food and feedine ha.bits 

B. As pets 

c. Jumping powers 

D, Horn growth 

E. Length of life 

F. Escape habits 

G- Matina habits 

H. Intelligence 

I. Youne ones 

l. Always two 

2. Always opposite sex 

11111 

lll 

111 

lllll 

11 

11 

11 

l 

1.1 

1 

1 

11 

ll 

ll 

ll 

·ll 

11 

l 

111 

l 

11 

1 

l 
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12. I,,lons 

A, l1'ood and. food 8t~tting habi t,a 
I 

Bi Strength 

C • Endurance 

D. Ferocity 

E. I,!on as fJ.shters, etc. 

F. Trn1n1ng cf lions 

G. Intellieenoe 
H. Man-eata:ra 

I • Hatred for ne groe a 

J. Effeot of' roods on hls nature 

K, ?fli\ t:t. ve J .. ion hunts in AfrloR 

13. Tisera 

A. Methods of hunting 

:a. Fight,1ns qualiM.es 

J.J.ll 

ll.l .. 

l 

l 

ll.llJ. 

ll 

l 

l). 

l 

l 

llJ~ 

lll 

J.J. 

C. Man-eflt.ers ll 

D. · FiBhting quEtli ties compf\red wJ. th a bear l 

K. Trapping ~live 

F. Food and rood getting 

G. Hatreds. 

14. l.ieopf\rds 

J.. 

l 

l 

A. Food !\nd food e;etting habits, etc. lll.l 

B. Fighting <J.U811 M*e s ll 

Ca V!ndiot!veneas ll 

D. Noises ll 

E. Presf·rving rood for the morrow l 

F. Stories nbout them . J..l 
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l5. Conga.rs 

A.. Food Rnd food eetting hAbits, etc.. l~lll.J,, 

B." Deao:ription llJ.ll l 

C. Family life 

D .,. Fighting qualit,ie s 

E... Ferooity 

F.. Noises mnde 

G.. Intell.igence 

H • ., Other t!Bma s 

!,. Playfulness 

16." Batl.rs 

A.. Food and food 8'2' ttj.ng, ato 

Ih Kinda of benrs described 

c. Sense or curon1ty 

n •. !' Fnmily lLfEl 

K1· PJ .. syful ha.bits 

F., Fe~r,a 

o.. Fiehting qu.RU .. tiea, etc •. 

I{, !ntellie;enoe 

I. H!be:rnE\tion 

J*' Noises mE\da 

K. Raonomic importance 

J,. How a be"r measure hima<'lf 

M. Rooting ability 

17. Seals lltnd 8ea-lJ.ons 

A. RJ.ephant seals 

A.. l. Si~e 

lllJ .. J.. 'i. 

lJ.J.J. 

111 

J.llll 

)..).l 

ll 

lll 

llll 

lJ.. 

J. 

llJ.) .. 

llJ.l J .. lll 

lJ.J. 

lllll J. 

l.l 

ll 

lll. 

lll 

l 

l 

J. 
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2. Fea.rle ssne ss 

3. Structure 

4. Laziness 

5. History 

6. HG bi tat 

7. Extermination 

B. Sea.ls·-aommon 

l. Uses 

2. Hunting of seals 

3. Life history 

C. Sea .... lions 

l. :Breedin5 places 

2. Numbers 

3. Rearing their young 

4. Structure 

5. Movement 

6. Food and food getting habits 

7. PlayfUl habits 

18. Porpoises 

l 

1 

l 

l 

l 

l 

l 

ll 

l 

ll 

11 

11 

11 

11 

11 

11 

A. Desorlption; size, strength, swiftn_ess l 

B. Prowess 1 
.c. Food and food getting habits l 

n. Cooperation among them l 

E. Playf'Ul habits l 

F. Example or retroBrade evolution 1 
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19. Otters 

20. 

21 

A.· . Food and food getting hab,.ts 

B, Swimming ability 

G • . Ha.bi tt\:t 

D. , Rnf-lmi(:\ s 

E. ·.Sones 

F. . Play 

G. Method of passing the wintt~r 

n. Love Of home 

I. Fur 
J. De a<.n•,.ption 

Benvere 
A. Food nm\ rood entherins 

B. Home building 

c. Dams 

n. Enemies 

R. Curiosity 

F. l.1ove tor home 
G, Love Of k6C4pers 

H. Noises mnde 

Buf !'a.loe s 

A. F!(Jhting betwaBn bulls 

B. F'-.8ht1ng enemies 

c. Stampeded 

D. WRrl.ness 

F,. Habit of m3 .. ns).1nB wlth elephants 

J .. l 

l 

J .. 

l 

l 

l 

l. 

l 

·l 

J. 

J .. ll 

].J. 

J.l 

l 

l 

l 

1. 

J. 

ll 

lJ.J.l 

l 

l 

J. 
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21. Rhinoceroses 

A. Daaoript1on 

B. Attaokina habits 

c. Stupid habits 

D. Wallowing habits 

E. PJ .. ayf\tl hnbi ta 

F. Poor v 1 eion 

G. Hatred for tigers 

23. Zabrns 

A. , Description 

B. I'iumbere 

0. Stubbornne as 

. D. Habits of defense 

. E. Noises m~de 

. F. T.fl.m0ne so 

24. Sloths 

A. Description 

. B. F:1od Rnd food getting hablts 

. c, Noises made 

. n. Hab1 ttit 

E. J?roteot,lons 

F. Deat'ne aa 

G. Movements 

H. Courtship 

I. E·nem!es 

J• Intelligenae 

25. Foxes 

A. Deaor, .. pt1on 

ll 

lJ .. ll.J. ll 

lJ.l 

ll 

J..l 

J.l 

l 

ll 

ll 

ll . 

ll 

lJ .. 

ll 

l 

J.l 

ll 

JJ. 

ll 

ll 

ll 

ll 

ll 

ll 
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26. 

B, Slaep habits 

Q. Sl!' habits 

D. Playt\tl habits 

E. Denning habits 

F. Esoirtpe hnbita 

G. Fo:x rarm! .. ng in Alaska 

R. Tracks 

RRbbits 

A. P.ernsites of rabbits 

n. Goney rabbits 

c. Moonlight dnnoes 
' D. Pesta in Australia 

E. Dlseases aris:t.ng from kilJ..inB them 

27. Mongooses 

A. Desortption 

B. Strt;tngth 

C. Food and rood getting hRbi. ts 

D. Method of killing sn~kos 

R. · nrec1dlng ha bl ts 

F. Mtilt;ng habits 

G. J .. ove of mus:to 

R., r"over or par·rutnf+ a 

1. Hon~sty 

J. Method of fighting 

K. Period of madness 

L. Lo\re of mna&e:r 

M. Noises made 

lJ" 

llll. 

llll 

J.J. 

l 

l 

l 

l 

J,.) .. J.. 

l 

l 

l 

l 

J. 

l 

l 

J. 

J. 

l 

J. 

). 

l 

J. 

l 
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N. Thraow!ng etune 
o. Love or pets 

P • Inte 11!6ence 

Q. K~~nn~sa or vision 

28. AnteJ .. ope.s 

A. Method of fighting 

B. Gantlaneas 

c. nesor!pt!ons 

D. Ki11ds 

E. nFraez3.ngn habit 

F. Other habits 

29. Moose 
A. 'Qafts 

B. Slaughter 

c. ·starved by rabbits 

n. Food 
30. Elks 

A. Fights between el .. k 

B, Horn growth 
c. M~d spells 

31. Elands 

A. Uses 

B. Desor!ption 

O. Harmlessness 

3}'?. ·Mouse deer 

A. Do sor!r>tion 

B. Habits 
c. Home· 

l 

l 

l 

J. 

l 

lJ. 

ll 

l 

l 

l 

). 

l 

J. 

l 

l 

l 

1 

J ... 

l 

ll 

ll 

l 
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33. Desor1pt1ohof a Sambur deer 

34. Yaks 

A •. Description 

B. Usefulness 

35. Gaura 

A. Description 

B. Wariness 

C• Fighting habits 

3a. Wolverines 

A. Description 

B. Food and.c:Cood getting habits 
•\ ' ' 

37. Weasels 

A. Description 

B.· Method of catohine and killing 

l 

1 

l 

ll 

l 

11 

l 

ll 

1 

l 

C. Power over other animals 1 

p. Story of kestrel, eull 1 and weasel l 

38. Skunks 

. A. Description 

B. Taming qualities 

o. Some of his habits 

D •. Fearlessne SS 

E. Defense habits 

39. . Warthogs 

A. Description 

B. Rootine qualities 

c. Fighting qualities 

D. Food 

111 

l 

lll 

111 

111 

1 

l 

l 

l 
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E. Shrewdness l 

40. Habits of Peccaries l 

50. Porcupines 

A. Description 111 

B. Fi3hting qualities 111 

c. Fearlessness lll 

D• Food and food habits lll 

E. Quil fallacy l 

51. Woodchucks 

A. Description 1 

B. Food and food habits l 

c. FightinB qualities l 

D. Home l 

E •. Preparation for winter l 

51. Squirrels 
A,. Description l 

B, Noises made l 

a. Food and rood habits 11 

D, Intellieent and mlsohievous tricks 111 

E. Hibernation l 

F. As tree planters l 

G. Economic importance l 

52. Prairie dogs 

A. Description ways 11 

B• Homes 1 

c .. Be.rk!ng ll 

D. Funny habits l 



'53. Muskrats 

A. Home i 
B. Food and food he.bi ts l 

c. Fighting qualities .l 

54. Trading-rats 

A. Description ll 

B. Reason for its name ll 

c. Some Of its habits ll 

55. Kangaroo rats 

A. Home burrows 1 
I 

B. Jumping habits ll 

c. Difficulty of catching 11 

D. Vanity concerning its tail ' J .. 

E. Preparation for winter l 

56.. Common rats 

A. Methods and difficulty of eradicating 111 

B. Relation to bubonic plague 1111 

57. Bie ld mice 

A. Preparing for winter 

B. Tree gnawing habits 

58. Apple tree mice 

l 

l 

A. Holes they make l 

B. Apples they eat l 

c. Enemies they have l 

D. How they girdle tree and method of 
prevention 11 

59. Bats 
A. Vnmp1re bats 
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1. Description 

2. Food and food. habits 

B. Nectar sucking bats 

l 

l 

1. Description l 

2. Food and food Betting habits l 

c. As pests l 

D. Noises made l 

60. Hyenas 

A. Description 

B. Food habits 

61, Wolves 

A. Description 

B. · Huntlng habits 

o. Method of killing 

D. As man-killers 

E. Siberian wolves 

62. G3.raff'e 

A. Description 

B. Method of defense 

c, Food and rood habits 

D. Temperament 

E. Habitat 

F. Voicelessness 

G. Awkwardness in running, etc. 

H. Eyes 

l 

111 

ll. 

11 

ll 

l 

1 

11 

11 

1 

ll 

11 

ll 

11 
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63. Ba.dgers 

A. De 'sori:l>tion 

B. · Food and rood habits 

c. Ha.bit~t 

B. Color 
F. Methods of d<~fanse 

G. Noises made 

64. RRaooons 
A. Method or f1E,ht1ng in water 

B. Method of flghting on lt\nd 

c. Prepar~tion for wintPr 

D. Food and food habits 

65. Oposauma 
A. Fighting habits 

B. Courtship habits 

66. Armod1lloes--F1e;hting ability 

67. Okapi 

A. Deaor1pt1on 

B. Hl\b!tBt 

o. J,,ife h~bits 

D. Rearing or youna 
68. KRng&roos 

A. M~thod of def~no$ 

B. ~toiae 

C. Proteat1on of young 

69. Ant,enters 

A. Home 

lJ .. 

ll 

l 

liol~ 

ll 

l 

l 

l 

l 

l 

l 

l 

l. 

l 

J .. 

l. 

l 

l 
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B. Food l 

c. Method of getting food l 

D. Protection from storms l 

70. Hunting dolphins l 

71. Sense of' dire at ion in whales l 

72. Walruses 

A. Description l 

,B. Food and food ha.bits ll 



Protozoa 
A• Para.mto 1\un 

l... Structure 

2. Conjugation 

3., Reproduct1 .. on 

B. F1lter passers 
J.. Size 

2. D.1AEUHH:1s they cause 

3. Some th~t have been seen 

o. Opalina.a 

l. De soript3.on 

2. Habits 

3. J.,!fe history 

4. Food 

D. Fot•f\miniferfl.s 

l. Desorlption 

2. Habitat 

3. What they mttka 

ll. 

ll 

ll 

l 

l 

l 

J. 

l 

l 

] .. 

l 

l 

89 



Meta.zoa 

A. Coele~terates 

l. Genernl Topios 

n. Structure 
b. Food Rnd food habits 
(h Defenses RPP~rnt,us 

d. The noontia 
e. Value for food. 

2. Mettle tiahea 

l 

l 

l 

i· 

l 

a. Poison of the st1n0 l 

b. Tendrils l 
o. I~f.feota ot: t,he stj.ngs ~nd cures J.. 

d. Examples of s~rmbosis l 
3• Sea-Anem~ones 

a. Structure 

b. Movements 

e. Food 

d. D1agestion 

e •· Effect of st~rving it 

Worm Group 

A. Barthworms 
l. Method of oRtohing at night 
2. Food end feed habits 
s. Eoonom1a importanoa 

B. Flatworms 
l. Effeot,s of starvatj.on on thElm 

l 

1 

l 

l 

l 

l 

l 

l 

l 

2. Effect or feed.~ne aea!n after starvation l 
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c. Laeches--stories ccnoernine them 

D. Liver fluke of men 

l. DeaoI'i}')tlon 

2. !,.,ife history 

Mollusk a 

A. Oysters 

1. Habitat, 

2. Pea:rls and penrl making 

3. Food of oya1~ars 

4. Li~te h1ntory or oyr-;t,,ers 

5. Improv !ng oyatE}ra 

6. Appear~noe of' het\lthy oyster 

'l. Diseases spre~d b~r oysters 

B• GlRms 

l. Pescr1pt1 .. on of Piddook clam 

2. Deooription of Toreds clt:t.m 

o. Octapuses 
. l. DE:lsor1pt,,.on 

2. Pood nnd food getting 

3. Fieh tJ.ng queJ.i ties 

4. Enemies 

Animal topics 

A. An.;_mal !naani ty- -Bxamr>le Of 

B. An!mnl r:.roma 

o. Animal battles :f'or leadership 

D. An!ma.l ~.:ffeotions 

l 

l 

l 

l 

l 

l 

]. 

l 

l 
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l 
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lllll 
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lllll 
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F. 

G. 

. H. 

I. 

J. 

K. 

I 

:· ' ( 
/ I 

Animal nose-prints 

Animal sk!ns 

Reversal phenomena in·~n

1
1fua1S 

1. Clavellina exadpl ' · 
I' \ 
( ,\ 

2. Sea-Anemone extlmp.te 
· f :\ I 

3. Ascidian exam~1e / · 
'J I 4. Flat worm exa,rrh11lei 

I i 
I I · 

Examples of Rnimf\l ooo/p~ration 
I l 

Migr8.tion of Animal.a / 1 · 
l 

l. Examples 
f 

i 

./ 

a. Whales r 11 

b. But terf'~i~\s 
J1I • 

c. T~1rtles/1 i 
I ,\ \ 

'I : 

. d. Fish { \ 
/; 

e. Birds ~ 
I\ 1· 

g. I.iemmine;s I\ 
j '\ 

h. Grasshoppelr$ 
1 .\\ 

Color chRnges in anirnalsl \, . 

Stream line shRpe ·of ani~a~. bodies 

;; 

\: 
\ 
i 
\ . \ 

\ 
·, 
\ 
\ 
\ 

1\ 
I 

l 

l 

1 

1 

l 

1111 

l 

11 

l 

ll 

1 

l 
i i'- ' 

Symb<iicisis among animals 1i ~h exampl~s 
I . , 

L. ll 

M. 
N. 

o. 
P. 

Q. 

R. 
s. 

Length of life among ani~e.l>~ 

TrAcks made by animals 

Sun worshipping animals 

Anir.:ial eyes 

Animal stories 

Taking moving pictures 

Plankton 

I '1 ct anrmal a 
I 

T· Prehistoric animals 

I J. I 
'1 
i 

I 
'1. l 
' l1' l 
\ 
I lll 
\ \Tun 

11111 m1111 
\' 
~· ' 

~ "J_ 

~\ 
~ .. :\ 
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a. causes ot extino ti on 

b. Met.hods of pra ae:rvEttion 

o. Bi:rth place or mammals 

d. MP stodona .f\nd mammoths 

e. Prehiator-io apes described 

.f. Dinosaurs of Moneolia. 

J... Deaor3.1>tion 

2. ·Kinds 

l.l 

ll 

l 

J.l 

lll 

llll 

ll. 

3. Eaes lll 

4. Antj.qui t~i J..J. 

5. Met.hod of 6ett1ng them J.lll 

B• Bala.nae or nature llll 

U. M6thods of trainine and tricks taught. 
animAls lllll tl 

E. Protective devices 

l. Mimicry lll 

2. Coloration Rnd theories for 1111 

3. Resemblances ll 

W. "Conneat..ing link" animRls l 
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Plant· Biolo~y 

I. Se.eds 

A. Viability 

B. Methods planting small seeds 

c. Prolifioy of production 

l 

l 

l 

D. Cost of some seeds (common ones) ll 

E. Ways seeds breathe 1 

II. Fruita 

A. Nuts as food ll 

B. Fruit of different palms l 

III. Roots 
A. Tree roots 

B. Cypress knees 

IV. St.ems 

A • Ste mi, stru.c ture 

l. Rings 

2. Cells 

v. Leaves 

A. Leaf structure 

B· Work of each leaf-cell 

o. Absorption 

o. Trartspiratiqn 

E. Respiration 

F. Di8estion 

G. .Photosynthesis 

H. Circulation 

l. Assimilation 

l 

l 

l 

11 

lll 

ll 

11 

111 

llll 

1111 

11111 

lll 
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J. Sensitivity 

K.. Myst~ry of t,ho lernres• wol"king 

L. Mov~mant, of the lent protoplasm 

M. Economic importanoa 

V. Alga.e- ..... Hnrd!n~ ss 

VI. Bae t.er!E' 

l 

l 

l 

l 

l 

A. Description . ll 

B. Kinda lJ~l. 

C. !mm~n1ty to l 

n. Succession in nn 1nf.\1.eori~ culture l 

F. Disinfection l 

G. AnM .. toxins l 

V!I. Fungi 
A. Rust, 

l. Economic impar·tt\n~e ll 

2. Nature of rust (no r.crlpt,5.on) ll 

3. Developlnr:; plim·t reaJ.str .. nce to 
rust l 

B. Mushroom ra1s1.ng 

VIII• F<U'ns 

A. Sex phenomena 

I:K. Conifers 

l. Size 

2. Uses m~de or it 

3. Life history 

l 

l 

l 

l 

l 
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x. Forestry, eto. 
A. Reforestation 

:a. Foraat destruction 

l. Waste f'u.l ltunb~ rl.ng methods 

2. Forest fires 

c. Insect enemies 
D. J.,!fe strue;e;le Rmonc; trees 

E. Tree care 

lllll llJ.ll 

J.J.J.l 

lllll lll 

llll 

J .. 

l. TransplRntin6 methods l 

2. Tref! rejuvanfi\tj.on t'nd doctoring lll 

3. Tree cultivation ll 

4. T~ees in relation to pav!nes, 
grtt(Unge, ~tid gaa pipe ti l 

i.-:. ·Kinds of trees for nt:r•eets 

G. Value of' b.1 .. rda to trees 

A. Seneit1 .. ve p1.nntfl 

B. Carnivorous plants 

c. Caotns 

l. Moieture t\dt'\ptRtion 

2. As a peat !n Auktralia 

3. Methods of con·trol 

n. Mango tree--stru.cture, flow~re, seed ... 

11 

lll 

lJ.J. 

ll 

J .. 

l 

l 

scattered l 

Xll. Plants net unusual 
A. Poppies 

l. Denar1,.ption 11 

2. Methods of erndicetion l 
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I 
3~ Econom1o importance 

/' 
( 

B. ~fjibaye palm 

I 
~ 

·t 

I 

{. De scripti.on 
t 

/2, Hnbitat 
t 

;t :.; • Eoonomio importance 
l/ ' 

/, ,,~ 
01

.\"\ Einds of Palma and their uses 
'f l ,. 

/n.\\· T!il.ooa and the Pronuba moth 
'\ , I. 

\ 
E. \Poison Ivy 

\ 
:\ 1. Poison of the plant 
\ \2. Method of poisoning 

\ 
;\ 

\\3.• Treatment 

F. !other poisonous plants 

li. Stunac 
h 
j2. Poison oak 
! 

' G. '1Cabbage 
I 
\\• Relutives 

R· Cabbage dishes for food 
».; 

/~. Vitamins in cabbage 
I! H. /Ofand.ililla plant for wax making 

'1 i 
XIII. P111t diseases 

A. 1Mpse.1e disease 
1 I 
j 1

1
• Dlscovery 

/2~ Charaotarlstics of the disease · 
l I 
1~ Transmitters and carriers of the 
\ 1 • d:i. sea se 
I / 

B. \qhestnut blight 

C • I ~ine blister rust 
\ '1 

111 

1 

l 

l 

ll 

1 

l 

ll 

11 

11 

11 

l 

l 

l 

l 

11 

11 

ll 

ll 
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XIV. Plftn\ topics 

A. Longevity of plants and life classification lll 

n. Blooming habits and chli\nging environment l 

o. Plant protoplt1.am and. its workJ etc. l 

D. Suffering in pJ .. e.~ts 1 

E. Plant growth rmd sun~ight l 

F • Plant growth and sunspots l 

a. causes or sap movements in plf'.nt,s l 

H • Cr .. uee tor let\Ve a f.fl).lins J. 

I• Methods plants hnve of., a.nd reasons t'or 
. ol!mbing l 

J, Nst!ve American eoonomic plants 
K. Good grass mixtures 

J., • Tree pl.antin8 methods 

M. PJ .. ant J.rnprovement in re la t!on to 

l. Iluokleberries 

2. Logan ber:ries · 

3• Wheat 

4. Treas 

5. Corn 

a. Apples for the north 

7. Disease resistant 

a. Japan cherry 
N. Causes of plE\nt d1.aessea 

o. Plant. quarantine 
I 

ple,nts 

P. Effeata or Ethylene and Ether gasses 
on plants 

ll 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

lllll 

ll 

98 



Human Biology 

I. Digestive or5Rns 

A. Teeth 
).. • Struotu.re of t.ee t,h 

2.. Stat!atios about teeth 

3. Prenatal nutrition Rnd teeth 

4 • Moat .tmportn.nt teeth one has 

5. Teeth or children in relE\tion to 

J. 

l 

l 

l 

retard~tion l 

6. Disea.ses of teeth 

a. Pyorrhea 

l. Cat.tee e 

2. What it does 

3. Diseases it causes 

. 4. Cure 

b. Abscess 

l, What it 1s 

ll 

ll 

).l 

ll 

l).l 

2. · Dise~ees it ma" cause llll .., 

3. Cure llll 

o. Decayed ·teeth 

l. Foods that aid deo~ying l 

2. The wa.y these foods oause 
decay l 

7. Good foods t·or teeth 

8. Care of' ·t,eeth 

a. How, why, and when to brush 

b. Proper dentifrices 

J.lll 

11 
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o. Need for hard food for chewing l 

d. Proper amount or mPstic·ation lll 

B. Stomach 

l. Stomach troubles 

2. Gastric juice 

II. Disgestion 

A. Peristaltic movements 

B. Mentai states 

c. Constipation 

n. Exercises good for digestion 

E• Four processes of digestion 

F. Eating habits 

l. Time to take for eating a meal 

2. Piecing 

3. Time to eat 

4. Amount to eat 

5. Over eatina 

6. Food variety 

7. Eating of hot and cold foods 

G. Ptomaine poisoning 

1. Cause and cure 

2. Description of effects 

H. Botulus poisoning 

l. Cause and cure 

2. l)esoription of effects 

I. Oth~r poisons 

11111 

l 

l 

11111 

l 

1111 

l 

l 

l 

1 

111 

l 

1 

l 

ll 

l 

l 

l 
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III. Foods 
A. Classes 

B. Amount or rood needed (calories 

C. Meed of food 

D. Dietetias 

l. Foods to eat ln cold wentha;r 

2. r1eed :t:or cooking foods 

ll.l 

l 

l 

J.l 

ll 

Proper diet schedules 

Oalor1es in different foodo 

llllll lllll. 

ll. 

5. Proper meth.'ods of cooking aabbnge 

6. Diet and tempere\ment 

7. Food in relation to one•a age. 

8 • MRlmt.itri ti on 

E. Soft drinks as food 

F. D!aeRses caused b~,r overet-lting salt 

o. Nuts, bananE\a1 and baans m.a foods 

H. Bast drinks 
1. water aa rood 

l. Body's use of water 
2. Proper amount to drink 
3. Wnter !nt ... ox1 .. oat1on 

4. . Time to drink wnt,er 

6• water in relat!on to goiter 
J. M!lk ae a food 

l 

l 

J. 

ll 

l 

ll 

l 

ll 

l 

l 

ll 

l 

ll 

l. GhemiOE\l and food ocmvosition l 

2. Relation to development of teeth l 
3, Value as R rood to nursing mothers l 
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4, Proper daily runount everyonE\ should hRVE.l J · 1 

5. Miner~l salts in a quart :~. l 

Vitamins lllll lllll · J.J. 

IV. Use ot iobncco 

A. .Proofs that it dulls the mind 

:a. Pl'."oofa thf\t it onuses ft.\..tigtte 

0 • Its detr1.mantf:ll. effect on young people 

D• Ae a ge1"micida 

v. Ciraoula.tory system 
A. Vasomotor nervous system 

n. Blood 

l. Compositi1on 

s. Poisons in the blood 

a. Food poisons 

b. Narcotic poisons 

o. Miorob poisons 

3. P.lkal!n! ty or the blood 

4. Iron 1n the bJ .. ood 

11 

J,l 

J. 

l 

l 

l 

l 

l 

l 

l 

l 

l 

5. Trflnafusion of blood, v~lu~s, df\ngers,etc. l 

a. Phagooytosis 

C • Blood pr'e a sure 

1 

l. C~use a Of high l)J.ood l'>re an\tre l 

2. cnu.uea of low blood pressure l 

3. Normal blood pressure l 

4. Blood presaure of Chinese compared to 
Americnns l 

5. Diseast1s resulting from high blood p:res-
~N l 
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VI ii J?l1ysiaaJ .. Edttontion 

A. Need or phys!oal eduat\ticn lJ..l 

J,ll 

lllll 

·lll: 

).l 

B. Moth.ode 
l c. Phys!oal Exercise Schedules and rl.1.l(:.~s 

2 o. Fat reduoing exercises 
3 c. Corrective exercises 

D. Posture 

l. Ff\llen arches l 

2- RP1a~d shoulders l 

3. Standing ~nd wm.J .. king tlosturee l 

4. Curvature or spine l 

6. Abdominal defects l 

6• Posture a1dins exercises 111 

E. Athletios l\nd. health l 

F • FntiBUe, Ot\lu:;e, effects, ~ncl theories of lll 

VII. OrgRns Of the body 

A. Skin 

l. Struot.iu:re of the skin ~nd 1ta gJ .. ~.nds J...l 

2. Prevention ~-nd cure of chilblains, ohE\ps, 
and frost bites ll 

3. Perspirf:\tory glRnds, f.\nd thed.r \1ses J .. lJ. 

4. Sunburn, ouE\aea, tref;ltment. etc. ll 

5. Hair-etruature E'.nd ClltUSes for loss of hair ll 

B, p;yea 

l. Gt:t:re ot' eyes JJJ.l 

2. De:t~eots of e;raa lllll 

3· Glasses for eyes ll.ll 

4. Eyo · diacases 
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5. Eye color and bone defeoto ~nd de~fn~ss ll 

a. Examination of eyes t\t bi1"t,h l 

7. !lluminati~n and eyes llll 

a,, Eye tests l 

c. Ea.re 

l. Protecting one's eal'-s from wa.ter w1:11e 
swimming l 

l. Work 

2. Disease a of 

g •. Pancreas 

F. Bra.ins 

l. Struoture 

2. Welght nnd 5.ntel..lic;enoe 

s. An!t:lals can live with brain removed 

4. Def1ni tion of 1ntel1igenoe 

G. Endocrine glRnds 

3, Uses of e~ch or them 

4.. Diseaaes resultin1s from !mprop~r run-

l 

llll 

l 

l 

l 

l 

ll.lll. l 

llll 

lllJ.l l 

ationing · · lllll lll 

5. Effects on the e.motiona l.llll ll 

6. Cures f'cr di senses ot them 

7. Adrenalin lllll ll 

8. Harmones ll.ll. 

VIII. 8Rn1tat1on ~nd 

A. WR.tar l 

B, Typhoid fever l 
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o. 
n. 
E. 

F. 
G. 

H. 

Smoke and sunshine 

Schools 

Dish washing 

Bath tubs 

Public health 

Air 

l. Pollution 

2. Ventilation 

3. Htunidity and health 

4. :Tempernture and health 

5, Value: of deep breathlns 

6. Effects of' bad air 

IX. Factors governing health 

x. Causes of old age 

XI. Health hobbies 
\ 

XII. Rules for resting 

l 

l 

l 

l 

llll 

l 

l 

l 

l 

l 

l 

11 

ll 

l 

ll 

XIII. Obesity ORuses, cures, and dangers, etc. 11111 1 

XIV. To.Xie poisonings 

XV. Mental attitudes and health 

XVI. Longevity and alertness 

XVII• Nervousness 

A.. Causes 

B. Cures 

C., Sie;ns 

11 

lllll 

l 

ll 

1111 

ll 

XVI"II. · Defectiveness and unhealthiness of' rural 
children l 

XIX. 'Ways to 'care for one's self ll 
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XX.ii" • Sleer.> 

A. }~fi t,ure 

D• Hygiene 

c. Insomnia. 

XXI. Gf'.re Of brtby 

. A. Pood, Rnd d!o0d substitutes 

H. fll.eep hnbi ta ~u1d the.tr effects 

o. Proper wed.c;ht 

D. Proper methods of feeding 

o.· Growth 

X.t"\.1.1.J:. MiBthods or body oomrrn.l.rdc(ltions 

XX.IV, ?:'w~.lie;ht sJ..eep Rnd crd .. J..d blrth 

A. Yellow revar 
),, . LJ.fe of t,he cm.ts!-\ tlve 

2. Faotora necessD.ry for 

3. Methods of control 

orgf\nism 

SPl''0Ci\d 

lJ. 

l 

l 

J . 

l 

1 

l 

J. 

J. 

1 

ll 

l 

JJ .. 

J.J.J~ 

11 

lJ.J.J. 

4. History ll 

5. s·tory of Yellow fevt1r oommia-
sion lll 

6. Story of Gorgns ll 

B. Sonrlet fever 

2. Immunity test 

J.J, 

lll. 
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c. 

3, Methods and principles of immunology 

4. How the antltoxin is vroduoed 

Spil'1e ll.:um fever 

l. Cause 

2. Ciu··e 

D. Malnrial raver 
l. Mslrtria.l mosquito 

2. Ct.trft s Rnd treatment 

3. Malarial regions 

4. Mot pl'.'eval.ent where rsbbi ta e.re 

5, Gura for i')nrosis 

E. Typhus fever 

l. Symptoms 

2. Common OE\rr1ers 

3. Ep1dem1oa 

F. Bay raver 
l. oau.ae 

2. Cures 

3. Prevention by serum tretrtment 

4. ltf'.!J fever l'>arioda ~nd :rag}. ona 

G. Sleep!11g s3.okne as 

l. Causative organism 

2. Cures, 

3. Story of the new cures 
H. Measles 

l. Deso1"lptj.on 

2. Oontf:'.giousneas 

3. Serum trefltment 

ll 

ll 

J.. 

l 

11111 

JJ. 

l 

1 

l 

]. 

J,. 

ll. 

l. 

) .. 

ll 

ll 

ll 

ll 

J.) .. 
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4. Dangerousness 

I , &lt\llpox 

l. Cause 

3. Vt',.ooin~.t:ton 

J. Astr.1JrUJ\, 0111rne and· oure s 

}~ • An th:rax 

,... Ctitu~e 

2. Sh{\vine brushes as ce.rriers 

L. Leptroay 
J... Qh~ulmoogra QJ,J, and '· t~s st,oPy 

2. 0th.et' cures for leprosy 

M. Influenza 

4.. Numl)<H'J of daflths from '·t durln5 the 

l 

ll 

l 

l~ll.l 

l. 

l 

l 

J.lJ~ 

ll. 

J. 

l' 

l 

· la.st Epidemic l 

5, Thlngs known E\bout ! t l 

N. Colds 

J... cnu.ae 

3. Cures 

4. Pr<:Nention 

6. RuJ.ea abm.1t sea b£:ithine; 

(). Tul1arculosia 

l. Course tuberculosis runs 

n. Vaaoinntion nga!nst 

J.J~ 

l 

ll 

l 

l 

l 

l 
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3. Cause for decree se 

P. Bubonic pl~lf>11.ta 

l. Cause 

2. · Carrier 

1. 

ll 

11 

3. Plague Ei.reas l 

4. How to, when to and why fiBht it 11 

Q. CRncer 

1. Cfluse s 

2. Treatment 

3. Characteristics of the disease 

4. Time of appearance and pl~ce 

5. Symptoms of clisease 

6. Ant~~qui ty of the disease 

7, Relat,ion to meat €\Elting 

R. Rickets 

l. ORuses of rickets 

2. Cures 

s. Goiter 

l. Cause 

2. Cures 

s. Prevalence 

T • Diphtheria-

1. Treatment 

2. Oats as oarriers 

8. froducing di11hteria seru.m 

lll 

lll 

lll 

ll 

l 

l 

l 

111 

lllll 

111 

lll 

ll 

l 

1 
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u. Dis.bet!s 

l. Nnture 

?. • Kinds 

3. Cause 

4. Cures 

v. Survey 

l. Netutre 

2. c~.uaa 

3. Cures 

w. 5norinc; 

1. c~usas 

2. Cnres 

x. Syl!h1J.1s 

l. Cr:n~sativa orc;tln:tsm 

2. Course 

3. Tretttment 

4~ History 

Y. Hookworms 

l. Cure)s 

2, l<~ffeots 

3. Infoction 

4. Dr. Hall's experiments 

z. Other d!senses, etc. 

l. He~rt d!aenea 

2. Hendt:Hlheo @.nd their m£my cPuses 

3., FocEtl infection a 

4. non.rmu t!sm 

lll 

). 

l.l 

lllll 

ll 

11111 

lllll 

l 

). 

lJ. 

l 

llll 

l 

111. 

1111 

ll. 

J. 
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1111 
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XXVI. 

6. Disease a of malnutr:l tlon 

e. DisEHlses tlH' t, science nearly 

7. Dysentery 

(h Cholera 

9. CAt,,nl''rh 

10. Rabbles 

11. Warts 

Medicines 

At/ Spring tonios 

B. Uses of iodine 

c. Uses of ultra-violet rl'\ys 

D. Uses of X-Ray 

E, Insulin 
l. Use 

2. Manufacture 

llll 

controls l 

l 

1 

11 

11 

l 

l 

111 

lllll 

111 

3. Discoveries and discovery 

11111 

111 

lll 

l 4. De~ngers 

F. Vivisection 

G. Ealse.m ga.s for ea.seed soldiers 

H. Ammonia for burns 

I. Pa:tent medicines 

ll 

l 

1 

l 

XX.VII. Misoellanaou.s topics on health 

· A. Intravenous administration or mediclne l 

B. Firot aid to victims of lightening stroke l 

C « Wonders of modern surgery 11 

D. Immunity 111 

E. Arteries as indices of man's age l 
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F.· Medical. Science stations 

G. .Biological causes of death 

R •. ·cause; of fever phenomena 

XXVIII •· Misoe 11.aneous biology topics 
1 ·, ·. 

l 

lll 

l 

/1. Asriou.1 ture 

l. i War on pests lllll 11 

11 2 1
• • Poultry imp1"overuent 
i 
I 

3·~ Agricultural improvement 11111 ll 
i 

4~ Temperament of animals and 
food l 

B. Dr\1.gs and driu.e; addlction 

:1. R~lation between use of alcohol 
and drugs l 

2. Drugs used llll 

3. Drug measures o·r prohibition 11 

4. Drue plants lll 

5• Age of drug use1'1s l 

6. Food supply and drug taking l 

7. Dreams of dr•ug takers 1 

a. Coceine 

a. Effects and effects of 
w1 thdrRwl lJ. 

b. Number of addicts 11 

o. Method of acquiring 
. the habit 11 

d. Treatment for-the habit l 

9. Opium 

a. Government's and opium 
traffio . 1111 

b. Increase in use lll 
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c. E:ffeota 1.tJ. 

lo. Prohi1)1 tion lRwa and their en-
forcement lllll 11 

c. Genetics 

1. Cells 

Eh Structure of cell.a-body 
and germ lll 

b. Kinds or oeJ..ls U .. J .. 

o. Process of fert111zRtion 
and function llll 

e. Growth nnd life time of 
cells 111 

r. Body's ttee C;f de£\d 
oalls l 

B• Mech~nioa of heredity lllll ·1 

h. M~ndel.' s: J.t\VTS U.lJ.J.l ).J.lJ.l ).J.ll 

1. Sex determ3.nRtion JJ.J# 

j. Sox-linlted ohar~o ters ll 

k. Phenomt'nE\ of twhminc lJ. 

l. Mutations llll 

D. Pnrthenogenesis 11 

B. Orthoeenes3.n 

F. White Ind1nna of Cf:'rien 

G. EmbryolOGY of 

l. A ch ld 

3. A chicken 

J.J.J. J.J. 

llJ, 

l.J. 

1 

l 

H • St~uct.;ure of l\n egg l. 

! • The Ghryfm.lis t:i.n P.dnptJ.ve S"toe;e of llfa l 

J. Evolution 

l. Preh1Rtor1o man 
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a.. Pitheooanthropus lllll ll 

b. Ne~nderth~l lll.ll ll 

<J. Pt l t sdown JJJ. l.J. 

d, Heidelberg l.llll 

e, AustrEtlopi the ctts l.ll 

f. Ekunc;ston l 

B• Neol1th1o l 

h• Gromngnon 111 

i. Prehj~storlo men of CRJJ.forn,~a fi\ntl 
Floridti lJ. 

j • ?hodes!sn m~,n lJ. 

k. G1brRlter l 

f?. Preh1 .. stor!o animnJ,.s (e!ven under t\nimal . 
topics llll 

3. nconneat!ng linkan bt:}twaen nn!mii.l groups 

a, l'er,.9phthflmus flrJ1 

b C11 b~ .. h • .. ...... m .lng pero .. 

o. Clnrins fish 

d. Robber orf.l.b 

Eh Platypua or duckbill 

n. Feet 

b. Skulls 

c. Vocsl organs 

d· Veat1s1a1 oreana 
5. Rffect of envlronment on davc-..~loping 

anir:nils 

l 

l 

l 

J.. 

l 

ll 

lll 

l 

ll 

ll 
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).),.J.ll 

b.- Bff'ect of p~.rent• a t:'\ges on children ll 

0 • l.1enders of this theory 

d • Varit1 tions 

ej Or1ain of epocies 

lll. 

111 

lllll 

7. Blood test proof of evoJ.uM.on l..l 

a. Role of J14ndoorine t;;lt\nds in evoltition ll 

9. PJ.cturea of mt:tn' a ancestors l 

lO. Gre:mt frioientJ.sts 

tt. DEtrwin 

b. I"amnrck 

Ch Da Vrias 

d. Mendf.11 

e. Agnasig 

·r; WoissmBn 

6•' Gt\lton 

h. Huxley 

!.· Burrou[3hs 

j •. Haealrnl 

k. Godd~rd 

)., t' nr\venport 

m. Recid 

n.· Gorgas 

o. · Mf\1 thus 

ll. · Artiolos on Pnndmentn11sm 

J.lllJ.. 

lllll 

lllll lll 

J.lJJ,l l. 

J.J.). 

lll.J .. l J.ll.1.1 

lll 

lllJ.J. J. 

11111 l 

11J. 

J.J.J. 

1.J.ll 

111. 

llll 

lll 

llll 

lll. 

J.J.lll l 

K. Problems of Eu.Genies ll.ll 

L. Problem of over po1mlf'.tion ~.nd its solution l.ll. 

ll6 



M. Origin of sex l 

N. Theori0s of life 

l. Mechanistic and its leaders 11 

2. Vi~Blietic and its leaders 11 

o. Differences between living and non-living 
things 11 

P. Methods life hHs of survivine; 11 

Q. Production of artificial life 11 

R. Death biologically considered 11 

s. Deep sea l:lfe 1 

T. Biographies of men 

1. Burroughs 

2 • . Pa steitr 

3. Fabre 

4. Gorgas 

llll 

l 

l 

111 
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In table c. nre listed the groups and sub-groups 

of biology discussed in the magazines surveyed. As 

will be re!!lembered from n former statement the nmount 

of biology reviewed for this study occupied 55839 
1 

column-inches of sp8ce. In columns II. and III. of 

this table is stated the portion of this space devoted 

to each croup ~nd sub-group of bioloey as listed. In 
colmnns !v .. and V. is stAted the same thine; in per-

aenta.ge s ._ In column VI. is given the frequency with 

which each of these eroups and sub-groups are discus-

sod. 

l. See pt:1ee of thls thesis. 
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Tabla c. 

I II III xv v VI 

B1ologyD1vis1ons.Totol I:: 10 I ~~ep Dis. Tota.l Per. Sep Per. Frequem 

A. iJ;1i1·2al B:1ology }10;~02 2:92Gg £i:a~O 52.40 1798 

n ... ". m.uuan . 131ol.ogy 10096 2Eh6a 

l. Uealth 13838 24.80 504 

2· Eugonicv 1918 3.44 40 

3. I~ood 340 .61 GG 
o. General Biology ?060 12.cm 

l. Evolution 3582 6.41 101 

2• Biology 

Principles, etc 1192 3.13 12 
oz Great E1olog5 .. sts 930 l.66 sa V• 
4. .t\.gr!cul tlural 

FJ1olo5y 720 l.20 17 
t•. o. Heradit,y and 

O·e11et!cs 674 i.20 33 

D. J;llrmt B1olOBY 3401 3401 e.09 ·:.~o 181 

Totals 65839 55839 ioo.oo ioo.oo 2844 



Of the b1ologioal subjects dis.cussed in tlla magazines · 

surveyed, probably tha moat difficult ones to :read are those 
listed 1n the table belor1. The nu.rabor o:r a>.'\tlales d1licuss-

ing each of these subJeotn, the nwrr?>e,.~ of oolumn inches de• 

voted to the diacussio.r. of' each, and the' percentage this 

number !s Of 55639 SU.1~ given in columns I, II, and III re• 

sr;0ctively. 

Table D. 

I II III 

lo r.;ugonico 13 l9ltl 3.4 + 
2· l~volu.t:lon 30 3582 6.4 + 
3. Hereu.ity and Genetics 14 674 i.e 
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On this and the following pagos is given a list 

of the biological vocabula~ aa toun· d * 111 in the magazines 
rand. 

Table E. 

Vocabulary of animals. 
l. Adjutant (bird) a3. armyworm 

2-'• ass 

25. ascaris 
2• Agouti 

3. Albacore 

4. Albatross 

5. Alewives 

a·. Amber Jacks 
7·. Alligators 

a. Amoeba 

9·. Ampella 

lO·. Ammonites 
ll. .Anaconda 

12 • Angleworm 

13 • Angelfish 

14. Anteater 
15• .Antelope 

·16• Ants 

l7• .Anopholes 

18• Apes 

ae. e:aotyl 
a7. baboon 

as. bac1;t.lua 

29. bacteria 
ao. badger 

31. bagwor1n 

32' •· . barracouta 
33·. barnacle 
34·. basha 

35·• bass 

36'• .bat. . 

37·. bedbug 

38. beaver 
39. bear 

40. beetle 

41. bighorn 

45• Boa constrictor 

46. boblink 

47. boll•weavil 
"48. bonofish. 

49 • bonit.a 
50. booby 

51. bowerbi.:rd 

52 • blackbird 

53. blaokf'ish 

54u blesstook 

55. bloodhound . 

56. bluebird 

57. blueJay 
sa. bee· · 
59. brown-tail moth 
eo. buck 

e1. bus 

62 • bUff alo . 
19. Aphids 

42. Bird of ParadinJS3• bullhead 
20. Archeopteryx 

21• Arl)Ol1 . 

22• Armadillo 

43~ bison 

44. boar 
~4. butterfly 
65. burro . 
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66. bus tar<l 

67. buzzard 
ea. oaddoatly 
69. camel 

70. canary 
r 71. oanke,Ylorm 

72. cardinal 
73. caribou 
74u cassowary 

75. oa.t 

76. catamount 

77. catbird 
78• catfish 
79• caterpillar 

80 •. cha.lo is fly 

81• Chameleon 
ea. cheetah 
as. cbick•a-clee 
84. chicken 

85. chlgsor 

8G. Chimpanzee 

87 • ch1nobbieg 

aa. chipmunk 

89• chu.okWill 
90• Chubb 

91. cicada 

92. civet cat 
93. clam 
94. clamcraoker 
95. clar1as 
96. coatl muat. 

97 .•. cobra 
98 •. cochineal 

100. cockroaches 
l.Ol •. cod 

lOg • COtllin 

103., condor 
104. coney. 

ioe. cootie 
106. copperhead 

107. coral 

10s. coral snake 
109. corm.borer 
110... cormorant,, 

118. cranefly 
119. crappie 
lao. crayfish 

121. cricket 
laa. crino1d 

123 • o:roo~odile · · 
124, CrOSE'.lb1ll 

12fh crow 
}.:.. 

127. oukoo 
las. culez 
129. curlew 
130• ourculio 
131. cutt1ef10h 

132• da(idy•long• 

legs 

133. deer 

134., desmids 

135. dev1lt1ah 

lll. cottony cushion scale 
112. cougar 136. diatoms 

l~. ca ~7. d~k~1~ 

114. cow bird 

115., coyote 

lle. crab 
11'1·+ crane 

138.dinosaur 
159. dodo, 

140•. dog. 

l4l• dogfish 
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142. dolphin 

143. donkey 

144. doe 

.. 145. dragonfly 

146. drone 

169. frogf_f sh 

170. truitfly 

171. fulgored fly 

172•· gadfly 

173. gannet 
147. drn>t.osaurus 174. gaur 

148. duck 176. gazelle 
149. eel 176. gc:>ctto 

150. egt"et. . 177. geese 
151.a ·Eider•duck 178. gerenuk 
l5~h elephant 179. gibbon' 
153. elk· .1ao. gi:raff e 
154. elm 1811 goat 
155. falcon 182. go by 

· · 156. ter-O.e•lanoe 183. goldtish 

157,. finch 184. gophet1 

158. tiref'ly 186. goral 

159. flatworm 1aa. gGrilla. 

1eo. flamingo 187• goshawk 

161, fleas ias, glowworm. 

162. tly 189• grasshoper 

163• flycatcher 190. grebe 

1641a flying fish 191. grilse 

165• foraminifera 192, grossbaak 

166. fox 193, grouper 
167. frigate bird 194. grouse 
iaa. frog 195. gnat 

1.96. grl.U· 
'. 

197. · ·gu1llemoi 

l98. guinea pig 

199. gull 

200. gUnnard 

201,, gupp7 

203.~ glyptodon. 

ao4." gypsy moth 

205 .• , harlecpa:tn 

2 06.1 hartebeeste 

ao't., harvest m:tt~es · 

2os •. hawks 

209.; haddock·_ 

210 •. hedgehog 

211 •. Bess1'an, fly 

212. herring 

213. heron 

214., hippopotamus 

21s. horned toad 

21e •. horn.fly 

al7. horsee 

ais. hookWorm 

219, humming bird 

~O•i huhia 
l 

221• hydr~ 

222. hydroid 

223• hyena 
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2a4. Jackel 
aas. Jar 

. 226. Jaguar 
927• Jelly fish 

. 249. limpet 

aeo. lion 
2e1. lizard 
a52. llama 

aaa. Job.rlny dory $53. lobster 
299• junglecooks 254. locust 

232. katydid 
233 • , kestrel 

a34• klldeer 

25G •. loon 

a67. lungfish 

saa. lynx 
1236• k1ngt1shera59• macaw 
935• k1ngt1sheX' 960.: mackerel 
ase. kite 

. 237-. k\11wi 
2:sa, kodu 

a3a. konsotd 

ae1. magpie 
262 • mallard 
S63. mammoth 

240. ladybird ass. man.tie 
241• laphiadiont. 200. ma.or! bird 

24.2 • lapwing 267. matmot 

244. 1eathoppar ae~. mayfly 
245• lemming a7o. meadoVllark 

246. lemur · · 2711 membraQid 

247• leopard 272. mice 
. 248• 1ice a73 • midge 

2'14. mill,iped 
2'15. mink 

· 276~· minnow 
a77. megat.hax-on 

27s. mocoas1n snalte 

279. mole ' 

aao. mollusk 

2a1. monkey 

2a2. mongoose 

283• moose 

284~· moosebix-d 
; ' f sas, morQJ" 

saa. mosquito 
as7. moth 

,. 

ass. mountain lion 
209. mastodon 

290.. mountJack 
a91. mudfish 
290. mourning dove 

293. murre 

294. · muskO'}( 

295. muskellounge 
296 •. m.uskrat 
297 •1 <1cele\ .. 
29a •. octapus 
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299• oolichan 
300. opaUna. 
· 301. opossum 

, I 302• orang•ut.an 
30311 oriole 
304, o~ 
305 •. osprey ., 

3061 ost~ich 

307• otter·' 
sos. ouze:L 

30\h ovenbird 
310'• ovibos· 
3llo ox.warble 

312- owl 
313• oye~er 
314. okapi 
315t pampane 
,3161 ijanthel:l 

517·~ param.ecium 
parrakeet, (318) 

319• parr· 
3.ao• parrot 
321• parrotfish 

324• peacock 

·. 325 •. Peccary . 35$.• polloolt 

326. pelican 353. pomb& 
'.. 3a?• pengttin . ·354. pots1 

328- l'.leroh 555•: plantl1ca 
3~~\9" periwinkle , · .366 •. platypus 

· 330~ · petrel · , . . 357 • Prair<ie dog 

332• pev1ee : saa. I primate 
333• .Pis 359 .• proto.soa 
334-. pigeon :[ 360 proboscidian. · 

335, ·pike s.a1. praivna 
·336• Piltdown man 36.aa. .'.pitonunba 

337 • .Pinesisldn : 

338.. p1paf1ah 

339•· pipit · 364. puma 
340, p1thocanthrapue .~. , · 
341•'. phalarope .. · 

342• pheasant 
343i · ·pbyoole 

544• phoebe 

365. ·p7thon 

366• quail 
367.• rabbit 

,, aoa-.· raccoon 
34fh phylloeara . '369•··ra11··: 
·34Ch. phoenix bi!.'>(\ \ 570 • rat 
347t. p1gf1ah 

·moth 

· 348• pickerel : 

349•· plaice 

· 351:. polecat 

;, : 

, 373. rad-head 

374• red•poll 
·3?5.t· red•start 
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376• tted~ing 

:·377. reindeer 
378• r~gee 

3791 rhi11ooeros 

' 380. robin 

381 roebuck 
3Ss• rooke 

. 38~5. ~otitar 

3&~.s sailfish 

385• salamander 

38e•· sandpiper 

387 • sandworm · 

38-S• · ilawf 1t:lh 

· 38!h saurian 

390• soal.e 
391• scorpion 
392 • fHnl.,anemone 
393• sea•cow 
394. aea•horse 
395• seal 
39!h sea•111y 

397• aea*lion 

sea-mice (398) 

399• sea•net,t,le 
400• sea•pink 
401• sea•squirt 

409. soa•slug 

403. sea.urchin 
404 •. sea•worm 

405~ secretary bird 

40€h. shark 
., 

407• shearwater~ 

40B •.. sheep 

409~ shipworm 

410. sll.rew 

411t Shrimp 

412• silkworm 
413, s1vt1pithecus 

414• skate 
415, skt:mk 

416•, skylark 
sleoperf 1PJl ( 417.l 

418, sloth 
419. snail 
4.ao • analte 

4al. snipe 
422~ snowbird 
4a3. sole 
4~4. songsparrow 

425• . aongsparrow 

426• Spidel" 

42a. squid 

4g9. squil"rel 

430. stag 
431. .starfish 

432. s~arling 
' ' 

434. stegomya. 
43t'i. stegosaurus 

436 • stoat 
,l' I 

437. stonaf ly 

438. storl' 
439. sucker 
440. swallow 
441. SlVan 

BW1ff- (442) 

443. swordfish 
444. tadpole 

445. ianamou 
44a.. t,artantula 

. \ 
' . ' 

447 • tapeworm 

448. tapir 
449. tarpon 
450. termite 

451. tern 
452. thrush 

453. tiokbird 

454. titanoaeros 
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456• ·toad 

467. tona 
· 458 •. traohador 

459 • ·t,ree-cricke\ 

460. 'tree•roach 
461. t.~1cei•atops 

4G~:'ht tit, 
463. totoise 
4~1. · trilobi ie 

\ 

465. tJ?iton 
408 •. tragon 
467" turk$y· 
468. turtle 

470• van1pire 
471. vireo 

4aO. e:nemone 004 .. breadfruit 
481 • .,\nna·• s lace oos. brocoole 
482• arbor-vitae toa. Brussel' s 
463. arbutea sprouts 
4a4. n.rt1choke ~07. · bunchbei"'.t'W 

485. ~ 60a. buttercup 
486. o.sll 600, cabbage 

487. aster 510. cactus 
4SS, avocado 511. CaJtib•srass 
489• bacteria eia. cassena 
490. balm Of Gilead 513. cat•tail 

21 491. bala)tt 514. cedar 
399• bamboo 516~ celerr 
495, · ban&1a 516. chaulmoogra 

495. beans 

496. beech 

·tree 

517, chestnut 
51s. chryoanthem.Ulll 

472. vulture 496. bead's tongue 519. olettwa " 
Voce:.bulQ.t•y of plants &.ao .- clover 
473. acacia 49r/e 

47.:Ja achillea 49a •. 

475. a.com 499• 

476. agar 500. 

477. alfalfa 501. 
478. algea· ao2. 
479. amin1ta. eos. 

bears 
biroh 
·blackberr1 

blueberry 
bor1eaet 

bouncing bet 
bracken 

521. coconut 
522 •· cot'f ee tree 
523 •· cohosh 

524. oo.ltstoot 
U25. columb14ne 

oon1 (52G) 

021.· cosmos 
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528. cotton 
5~a9. cuoumbett 

530; cowl1ly 
531. cypress 

532• daisy 

533. dahlia 
l 

534. dandelion 
535. Durum. v1heat 

53(3. elderberry 
537. elm. 
536. ·euglena.. 

539~ tern 
540. th". 

,. 

541. :roxglove 
542-. fungus 
543 • gallard1a 
544. . gentian· 

540. s111ko t.ree 
,, 

547. grape 

548. gum·~raa 

549, haokberry 
550. haw 

551. hawthorn 

652 •• hemlock 

553.· hepatica 

554. hibiscus 

555. hickory 

556. holly 583. numgc 

557. hollyhock 584. maple 

eaa.1 horseohestnut, 585. mariaold 
559. honeysuckle saa~ marquis 
560 • huckleberry · 567.. mr1.gnol1a 

ae1~ hyacu1th. aas. m1ldcMv 

562• ~iris 589. mimosa 
563 • Jac111t..Jl 590. mo:nlti•hood · 

564. Jaek•in•the•pulpit, 
505. · Jacob's la.elder 591, mosaio 

566. Jaaamina 59a. mosa 
567. ltale 

568. kelp 

569. koklra.1,1 

570. laurel 
571• licher1 

57a. lilac 

574. · 11nder1 

576. l1qu.1dambal" 

576. liverwot~ 

577.; lobelia. 
578. loouat 

593.·· mould 

594 ,· mu.ahro am. 
595. my11tle 
59G. map1m" BZ,ass 

597. nnr•ctesus 

599. nettle 
ooo •. oak 
601. oleander 

eoa. onion 
6031 01,.ange 

579. loganbe~ry 604. orchid 
579. ·lot"lbardy pop~lar 

5al. lotus G05. ox.al.is 

eoa. paint•bru.sh 
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607. palm 

aoa. palmetto 
609. pars<ll..y 

654. rush 

635. rust 
630. sagebrush 

610. part.ridge•paa 637• sedge 

611. passion•tlower 

e12. pear 638• ses.-v1eed. 

613. peas 639• eenna 
6l.4. pine G40• scum. 

616• pineapple 6411 smut 

616. pitoher•plant. 64a~ nolanum 
617. p1okerel-weed 643. s~apweed 

618. phlox 645• apagmu:m 

619. poison lVJ 

620. poinset.ta 
e21. poplar . 

622. poppy. 

64fh apice-bush 

G4<J., spiderwox1t 

647• spinach 

648• ppmrce 
649. squash 

650. f!.udan grass 

651•· sumac 

asa. sundow 
653 .. aw1flower 

654. Sweet alyssum 

659. thyme 

ry60. trillium. 

ae1. trwnpelt•creeper 
ea.a. tulip 

663. tw.in-berry 

G64. twin•tlovter 

GG5.. vervatn 
066'• vetoh 

667. violet 

668. wa.l.nut 

669. willow 

670+ ~enst 

Vocabulary of General 
terms. 
671. abdomen 

6721• abscess 

673. aboor1')tion 

674. acontia. 

675. adenoids 

676. adhesions 

677. adipose 

623. potato~ 

G24. primrose 
Og5. puffball 

62 a •. pn.mpltin 

6a7. petllllia. 

Gga. quince 
6;a9. raspber,ry G55• 8weet~gum 676. adolescence 
630. red•wood e5e•sweet-peaa 679. adrenalin 

631. reed 657. sycamore aao, a3glutination 
a::>a • Rhodesian grass 681. albumen 

633. rock plant asa. t.amarack 682. alb1n1um 
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eas .• alcohol 710. bacteria 737. catkin 

684. alimentary 711. bacteriophage 738. caterpillar 

aas .• altruism . 712• bac troGhology 739. calyx. 

6B6·• alveolar 713. ban1l1sk 740. cell 

687·. ambergris 714. beverage 741 .• cellulose 

aaa. amphibian 7lfh b~enn1al 742 .. cha.lcidae 

. 6B9·• a.metro pie 7lth bilateral 74Sa; chilblains 

690,. anatomy 717. ·011e 744~ chloroph$ll 

691. anemic 718. biology 745. oltromosomea 

ao~a-. anesthetic 719. biped 746. chrysales 

093. aneurism 730• blood P.ressure 747. ooagulat1on 

694. a.nimalioule 7al• 'bone 748. cocoon 

695. anopholea 722• botu:Lµs 749. colloids 

696, anthozoa 723• bracts '150. coma 

697. antbrcz 7a4• bronohi t,'tir~ 751. oommansal1sm 

698. anthropology 725• ~atf tGin rs2. oonJugation 

699. anthropoid 72fh calory 753. convulsio11 

700. annual cancer (7,3•7) '754• copra 

701. antenna 7gEh cai1itlae 755, corpuaeles 

702. antillody 729. canine 756. const.ipat ion 

703. a:ntigen 7301 ca.nnibc1l 757. dandruff 

704. ant1scorbut1o 731. capillary 7aa. dementia 

70fi. antler 732• carbo""hydrate pre cot.. 

7(J6. antiseptic 733• oa1~rie1"' 7.89., dentine 

707. antitoxin ?34. car:t"'ion 790. dent~t1on 

70Eh ant1rhachit 736. carnivores 791. dermatitis 

709. bacillus 736. ca.tai~nct. 792. derinatology 



.793. de:ttrin 

.794. diarrhoea 

795. dicotyledon 
796• dietetics 
797. digestion 
798. dinosaur 
. 799. dominant 

aoo. diagnose 
ao1. dyspepsia 
aog. ayas·tols 
803. dyzysotlc 

804• dysentery 
aoa.. emaciated 
aoa. emetic 
807~ embryo 
ooa. e11amol 

809. ·endoctr1ne 
a10. entomolQSY 
811. angootic 
a12. enzyme;:;} 

813. eotb.ropus 

814. opidemio 
815. epigen:ilis 
e1a. ep1thla1um 

817. ethnology 
; a1a. eust,liaoh1ans 
819. evolution 

aa1 •. ' facet 

822• fangs 
8g3,,: fat 

824a·' tuna 
· 825•·, fecundity 

ssa. feline 
Sa7·· · femor ·. 

aaa ... f art1llze 
829. fetal 
sao_.,,, flagellate 

.&u ••. flora 

849. genet1o 
St$O. geneaology 
85111 6111 

aa2. s111-cleft 

853 • gl611.dUlat-i 

854-. globige1~1nn 

855 • gluten 
856. e;l1cerides 
057. Goiter 
aoo. gout 
859. gorsonian 

83a. focal infection 
833 • f oat.us 

.... 834. tom!t.e 

aoo·. aratt 
aai. srub 

836• forum m.agunm aG2 • 11aemaslobin 
836• toss11 ea:;. harm.011as 

837 • fratemal 
838 • £rost•b1ts 

839. gallinule 

864• llamonculus 
865• heart 

866, heidelberg man 

840. ga111nacaous . 867 • hem!ptera 
868• harb"'vorous 841 •. sall•stones .... 

a42. ganglia 869, heredity 

84.~. gastric a10. harptologist 

844 •. aastritis 871. hoxopoda 
846• germ•plaam 872• hemolysis 
846 •. c;ems•cells 873• heliotropism. 

. :.847., germs 874. hermaphrodite 

S4So genes 875• hibernation 
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876+ h1steX'idae;; 904. la.rla 932. moron ,· J\ 
877. homology. 906. lar~F 933. mo~phologioal 

878. homo-sapiens. 906. legu#ie 934. mut:;oles 

879. horticulture 907• leei~n 935. muous 
l 

aao. humidity 908. 
1· .. 936. mycelium le1_:tco\cytes 

881. hybrid.·. 909. lePi+ptera 937. mycoplas111 

aa2. hygien~ 910. . ti· 938. mutation l<tgi~'1ants. ·· 
883. }lylobat~s ·911. I 939. must ·liveri ·~ 

884. ~ymenoptera .· . 912 • J.ores[ 940. narcotic 

l 885. hypod~rm1c ., 9l~?.· lymp 941. nasal 

aae •. hyperacidity 914. ·magg , 942. nausea 
l 

. 887. hy,steria 915. mammal 943 • nematode 
m I aaa. immunity. 916•: ·mam"ar1 944. neolithic 

889. infusoria 917. mandi le 945. neo•Darwinison 

890. inhibition .. 918. marsu ial 946. neuron 

891. inf action . 919. 947 • neurasthenia 

892. iodine 920. ~ 949. neurology-masto~d· 

893 •. 
l'. 

incubation , 921. mat~~ty 949. nerves 
. !'\ 

894. inoculation . 9~2, mall:;ttliped medulla 
I 

895. insomnia 923• metamo:rphos1s 

896. instinct 924. metabolism 
950. neurotm 

897. intracellular 925. microbe 
951. nauroptara 

898. insulin. 926~ .miceoo<;lgan:Lsm 
mi elem· 

899. .ithyology 927~ migraine 
952. nicotine 

900. juvenescence 928• mollusk 
953. nitrogenous 

901. katatonia 929. monozygot1o 
954. nostril 

902. kidney 930. molt 
.965,. nuptial 

903, lactic 931, mongrel 
956. nymph 



957. obovat.e 
G58. obesity. 
059. obstetrical 
9GO. odont.ogloasa 
.961. olfactory 

902 .• ooze 

963 • opl~:td:io.n 

964. 01-ichid 

984. paranoia 

985• pal"Otid 

966. pa.stel'.U1ze 

1012 • predatory . 

lOl3 • prenatal . 

1014• prahonsila 

987"' pa.rtheno£ienesis 1015, primate 

900. pathology lOlG. progeny 

989. pectoral 1017,. prognatbum 

990. pep!:!in 1018• prophylactic 
(')()1 Ile~en.n1al '..).. ...... . ... 

1019 • Pl'Opolie 
965. organirn:i .. 99~'3. peritoneum 1020. protein 
.961! .. ..,_ O""ni·!·.holoc;y t'}o.~~ •. n. aristalsis · 

...,_ .. ~- vuv .. 
112

1. protozoa 
96

7. o:rthoc~io 994. peyote l02lh protoplasm 

968. orthopadis 995. phae;ooyt.osis lO:a3. psychiatry 

969. orthoptera 990. phloem l024w psychQpath 

970 •. osteopath 997 • phorididae 1025 •. pseUdopoda 

971. ovary 998., phosphovascont 1020. ptomaine 
97~7h oviparous 999. physioloev 1027. pupa 

973. ovum 1001. pigmar1t lOga. pus 

974. oxicli;e l002. piscatorial . l029o pylor.1s 

. ,. 
971>. palate 1003. pistil ' 

976. palcontolo$Y. 1004. pithoonnthrop~~o::;o. <'r.:M.os 
9
77. pancreas 1005• pituitary lOSl. , 'iic;cme 

9
7a. pandennic 1006. plasma 

1032
• ro<;ossiva 

979. papilla 

980• parasite 
901• paralysis 

982 • paresis 

983'* p~eno~ 

l007• plasmoclia 

iooa. plastid 
·1009,. polistem 

10104 polle11 

1011• polyb1a 

l033. rectmn 
1034. reflex 

1035. regeneration 
1036, renal · · 

132 



1037. reproduction 
1038. reptile 

1039 • rat111a 

1040. resprc1.t1on 
1041. resin. 

1042. rodent 
1043 • rooltery 

1046. saliva 

1047. scarab 

1046 • ecltn"ot1o 

1040. achlerenohyma 
1050. ecolytas 
1051. sebac1ous 

lO&a. aebo~rhea. 

1053. eecretion 
1054. smescenca 
1055 • . senile 

1056. septum 

1057. a arum 

1058. sex 
1059. sieve•celle 

loao. simian 
1061. somatic 
1062 • somnolent, 
1063. e.paim . 

1064. species 

1065. spine 

1066. spleen 

1067. sperm 
'; 

ioaa. spOOX' 

1069. spore 

.1010. spor1f1c 

1071. eta.men 
1072• staminate 

.1091- toxomla · 

1092. toxin 
1093• toxolosi 
1094. traollea 
1095. tra.umQ 
1096. trigonidon · 

\ 

1097. transiueion . 
1098. tra.nsv1ration 
1099. trypa~osome 

) .. 073. ·staphilin1dtla 
1074. eter.1l1za llOO. tuber 

1075. stolen 
1076. stomata 
1077. atr1dulat1on 

1101. tumor 
1102. unicellular 

107 
ll03e ulcer . a. subluxat1on ,, . 

l 
1104. urinary 

. 079. sup1"arenal 
I 

1060 • talot1 

1063. tend:ril 

1084. tentacle 
1085. tetanus 
.ioae. thetapy 

1087. thormt 

1088 • th:rOBil'l 

1089~ thyroid 
1090• tonsil 

1105. uvula 

3 ... loa •. vast(jge 

1109. v3.te.l1ty 

lllO. '\;;-~ .. tnmins 

llll. ti~tl.1t 

lll2. wo .. ttle 

1113. wax 

1114. xesuru.s 

1115. x1lophagu.s 
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1116. zoology 1143. ·Galan 1170. Spane er 
1117. zoophyte 1144. Haeckl'-l ll7l. Sternberg 
1118. zymotio 1145·· Hall 1172. st. Hilaire 
Vocabulary of men 1146. Hornaday 1173. Tschermack 
1119. AgassliJ:Z. 11471

• .Hexley 1174. Tyndal 

ll20. Acrc:.unonte ll4a. Jordon 1175 • Volta 
1121. . lm.dubon ll49·. Kammerer 1176. Weisman. 
1192 •. .Ban:'~u 1160. Kellogg ll77. Wells 
1123. Beecher ll5l 1

• II Uhlman 

ll24. Bryan 1152. Lamarck 
1125. Burroughs 1153. Lax ear 

1126• Carrol 1154. Le ob 

1127. Correna 1155. Lucas 

llgS. Cu'1ier. 1156. .Malthus 

1129• Darvin 1157. Mendel 
1130.· Davenport 1168. Morgan 

'1131. De Vries 1159. Mogouchi 

1132• Dill 1160. Osborn 

1134. Finley 1.161. Pearson 
1135. Fabre 1162. Pecltahm 

1136. ·Freud 1163. Pasteur 

1137. Funk 1164. Pavlow 

1138. Gal ton ll65. Reed 

1139. Galvani ll66. Richardson 

1140. Goddard 1167. Roentgen 
1141. Gorgas. 1168. Ross 

1142. Geyer 1169. scopes 



Chapter v. 

~n Chaptor !V. of this thesis, Table A• are pre-

sented all the topics cf biology round in the Kansas 

High School Ccl.t:rse of Study. Opposite these in ano·ther 

column ~-re presented the same topics, or simil?r onee, 

which have been discussed in the mag~.zine articles re-

viewed., The purpose of mnki~g this oomparison is to 

show in what respocts our High· School Cotu.,:Je of Study 

prepares its students to re0d intelligently the biology 

of current periodical literBture. In Table B. is pre-

sented a complete lint of the topics in biology that 

were dlscussed ln the mE:l[i;3?.ine.s. The purpose here j.s 

to show in what respects ou.r High School Course of Study 

·does not prepare its a·tudents to read intelligently the 

biology of curr0nt periodical 1 i terP ture. In T~,ble C. 

all the topics of biology dirrnussf;'d in the me.[~azin·es 

are grouped under appropriRte subjects and these subjects 

nre then rEl.nked 111 i.mportanc0. The two prinolples used 

in r"ank ine them are : 

1.. The amount of' space devoted in the meg:'.\.zines . 

to their discussion. 

2. The frequency with which they ~re discussed in 

tr:e mar;azinea. 

In Table D. the blology vocabulary of tht: mtlgazine s is 

listed. 

Conclusions: 

Several conclusions seem to be warranted by the 
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.. data secured in this study. Ttable · c. seems to suggest 

·these .things: 

1.. Animal bioloey 1s the most importtlnt brHnch c1f blology 

found in our gener:-al purpoBe me.ga.zines.. 2.'he most of the 

animal bioloey presented conststs of' Nature Study wherein 

are set forth descriptions of the appearances, hQbits, 

etc~, of wild animals. It is this so~t or biology that 

seems to appeal most of any to the leisure interests of 

people .• 

2 .. • Human bioloe;y is the next most important branch of 

biology found in general purpose magazines. ·Under it the 

bioloey of health ranks as the most important sub-division, 

the biology of eugenics as the second most important ·sub-

division, and the biology of food 8S the third) or ~east, 

important sub-division. 

s. General biology is the next most important ·branch of 

biology .found in general purpose magazines. Under thie 

branch the sub-division l"Elnking as first in importance is 

evolution, as second is biological principles, as third: 

is biog1-aaphies of Great Biologists, as fourth is agri-

cultural biology, and as fifth is heredity. and genetios. 

4. Plant bioloey is the least important branch of bioldgy 
\ 

found in general purpose magazines. r 
As to the question whether our High School Cou.r·se ~f 

i 
Study in General Biology prepRres students taking 1 t 1 t/o 

read intelligently ~e biology appearing in periodical f 
/,;:;' -· 

literature the following conclusions seem justified: / 
i 
' 



' If students are taught· only thrtt which is contained in 

the Kansas Course of Study for General Biology 

l. They are prRpc:ired to r·ead easily nbout 89% 

of. the biology found in genere.1 purpose 

mAgaz:tnea. 

2. They are prep:n"ed to road with cU.f'ficu.l ty ll% of' 

the biology found .in general purpo~e m~r;azines. 

About 1/3 of this 11% the~r, probably could 
l 

scarcely understand at all. 

The conclusions stated above. would likely be true even . 
thgouh High School students hf.ld ta1,7~en l'.11 th.a courses in 

biolo5ical sciences offered in High Scl1ools •. 

Suggest ions: 

In the light of the facts presented in this thesis 

it would seem probRble that the Kansas Hi eh School Course 

of Study in the biologic?..l sciences could be improved by 

the ~.ddi U.on of: 

A. Topics explaining the meaning and nature of 

l. Eueen!cs 

2. Genetics 

3. Evolution 

B. Topics treating more fully M~ture Study of Anim~ls, 

Probably all these topjcs except thoae on genetics could be 

profitnbly e.dded to the Course in GElneral Bioloey. 

l. Consult Tabla D. priee lJJS. Test youx')self on th.e ex-
tract of an Hrtiole qu.oted in the Appendix on pe.se J'-5,.. 



.A:ppendix 

The purpose of quoting the following extract is to 
give the reader Rn idea of the subject matter found in a 

l 
somewh~t typical mPeazine article regarding inse6ts. 

nin at·tempting to form ~n opinion of htuni~n beings, 

it is not an unusual procet~ding to e.sk wl1o nr·e the :i.r rel-

atives. Applying this test, it will be found thP.t the 

mantis is of an order of insects or ~1ich you alraRdy know ' 

a good deal. It is one of the straig.i.'1t ;~11ngs, tl1e Or-

thoptera, Rnd therefore a cousin to the gras~1opper and 

the cockroach. The straight wings as you mE'.lr remember, 

are di Y ided into the jumpers and the runners. The mr- nti a 

1 s a runner, but comes near being in the snail cla DB, 

since it moves so slowly. Speed in running is not a part 

of its role. 

It practices the same sort of deception aa does the 

srasshopper and takes on a greenish color that it may 

hide in the leavea. In South America there is a sort of 

mantis.that is given to brillierit colors. This is that 

it may hide from 1 ts enemies in the beautifttl orchid 
/ 

clustl9rs with which the trees abound .. 

The mantis has a hinge in the middle of its body, 

and the part in front of· 1.t has the appearance of a 

giraffe '.like neck. Like all insects it has six legs. 

The hlncl legs are oddlir (leveloped in the er•asshopper, the 

object being jumping, but in cousin mantis it is the fore'"" 
. ! 

legs that are peculiar. They are very long, so big asjto 
j 
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be quite out of proportion to t .. he :rest of its body; and 

h;:'ve two well developed elbows with bnrbs inside to help 

in gripping whn.tever they may seize. It is these arms 

th~,·t constitute the businesr end of a mantis. When the 

hJnge be ndf{ ln th~~ mj.ddle, t,l'·P. front pert of the mt-in tie 

sits· up st,raight. Then an odd thlne is discovered. 

'l1he ma11ti& oan turn its hes,d about as can a human being 

and look from side to side. It is the only insect in 

the world that can do this. • • • • • • • • • • • • 
Solemnly and slowly it may ndvance, like a minister 

111 l!J.s pulpit, until it has i-1et:lched a polnt of vantage. 

Then it will re~r itself, by dint of the hingee in its 

bac}:, and lift its et1.,rns on high. There it will remain 

motionless Ra thoueh i.:n wor.;:;hip.. Presently a katydld 

may fly past. Ins t,E'.n.tly t:here is 8. tra.nsformE' tion. With 

lightening swiftness tl"~e rnant:ls wtlJ. strike with one of 

those poised arms. It will reRch out a surprizing dis- · 

tance. When the nrm comes b~ok it will have in its 

elbow--wi'th no dnnger of eett1ng away, becP.use of the ~ 

barb--the strue;gling form of the ka.tydld" ' . • • • • 
If 1~Le mant:ts is ca:u.ght in the hn.nd, ·ror instRnce, .;\ 

l 

a very dirty sort of liquld. immediately ber;ins to flow '\ 
,1 
i from its mouth. T~ J. s liquid is n<)t only mess~ j.n the ~x- , 

treme, but it has a bad odor. The mantis knows this. 

Thot is the reason it uses it. It hopes thaLt by mak1ng 

itself dist,ereeable, 1 t mt'\.y gain its release. • • • • •.• 
i 

Other insects re sort to this secretion of dieagre-
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· .eable liquids to drive avra.y their enemies. Grasshoppers 

are not1orious for· this practlse. • • • • • • • • . • • • 

Anybody who het.s liYed in the mantis country, all 

that regj.on sou th of Nt.Hv Jf1:raey 1 has seen l ts em:;-mf\sse s, 

though he may not h~ .. ve known what they were. Sticking 

about on twigs or tree-·trunks through the winter they 

may be found, an inch long. as big as a finger. yellow 

and fluted somewhat to resemble heRds of' wheat. Down 

the middle of them Rre two rows of light colored ec;es 1 

so arran;_,ed as to give the appearanceotbraid. It is an 

art1st1o delicately sculptured creation st16k1ng there 

on the limb. • . • • • • " • • • • • • • • • • • • • • • • 

••When em3-laying time comes, nature give the mantis 

materials with which to worlt. These are sec·reted from 

lt,s body nnd a.re not unlike those from \J:Thioh the cook 

makes frosting for her cake. 1rhe mantis likewise has 

nn eg~-beater f!.nd works i·t most effectively. She de-

velopes a e;oodly quantity of froth. While this is still 

in a plastic state, she beains shaping hor egg-case. 

The pRrt, of the froth that is toward the bottom is 

heavler thf.ln thAt at the top.. She skims the lie;hter 

rn~terial off and puts it aside for a. special purpose. 

She makes the case, lookinB like a. head of wheat, out 

of the henvier t!lB.+.,,,:'riRl.- She fashions the desiBn verl' 

exactly> yet with scem!ngly careleaoness, since she 

newer even looks et her work. Then she places her 

eggs, some scores of them, like a braid of flAken hairj 

140 



down tht1 middle. She covers th{iffi with the lie;hk·r material 

that she ha~ kept in reserve. Her frosting, in contact, 

with the e.ir gra.due.lly hardens. Soon it is as tough l:l.nd 

rugged as the shell of an almond. Tl'H~ eggs hnve been 

put away for the winter. 

Nothing much happens until 011e brit;ht day in the fol-

lowing June. Then of a sudden the.egg cluster begins to 

oome to life. Alone the middle, wher)e the lie;hter material 

was piled, a tin;J oreatur•e with shockingly le\r~e;e eyes 

begins to show itself. Almost immediately scor•es of others 

appear. They worlt in aquf\cls. 'l.1hey a.re br·eak!ng throuc;h 

v1her(~ the mother purposellr made her structure weak. • • • • 
And when the baby mantts begin to emerge there are 

sometime a hosts of tiny ants standing in wait,. Thay 

fall upon the new-lmtched and helpless 11 ttle fellows and 

de\Tcttr ·them in grt;at numbers or Cf.'.rry them off' to their 

bnrrowA ~ Many mo:re are aa ten t .. han escape. 

Those that do eet away pass through one or two moults, 

develop $. hardened oru.st, eet their elbow pincers to worlt, 

begin on lesser inaecte like gnats and mosquitoes, and 

are socn lusty and neeresai.ve.. It is then .they turn the 

table on tl:.e ants f'.nd the eaters become the eaten •• • • • 
No mnt,"~E'r how g:reatly the mantes multlpJ.y, they would 

bo no menace to m~n •. In fact they Rre most helpful to 

him. They eat his enemies. They keop down the number of 
l 

those inse-cts tnAt vi:~Atl.d deatroy him''. 

l. Du Puy, w. A. The- Praying Mantis, McClures, January 
1926, pa.ge 457 

141 



The purpose in quoting the follow:tng extract is to 

give ti'H:.: reader nri idee.. of the sort of material that is 

appearing in the magazines re5ardine up-·to-d?..te health 

top1.cs. 

"or all these infinitely small c:ret?.tures., the most 

curious and inter·esting, en account of the services it 

may .render us, would seem to be the baoteriopha.ge, dis-

cove:red and studied by D'Here lle, of the Pnstcur In-

st1 tute. Tho i'ncto that. led thls eminent br oteriologl Gt 

to hls discovery were theoe; If we form an emulsion with 

bouillon of some of the discharges from bRcillRry dye-

. ente:ey, for instance, nnd filter it we obtaln a J.lmpi~d 

liquid devoid of visible germs, but if we add several 

of dysenterio baailli, we find that in 18 to ~;4 hours 

the oul tu.re become a cleFlr--the bacilli have diGappef'.red, 

'l'hey have been bHcte1?iolized. Sevm1 al. dpops of th is 

clarified culture bring about in turn the b~oteriolysis 

of n new culture, and this series may be t,hu.s continued 

indt-1finitely •••••••••• Ti'l~i bactePlophr-ge 1a an 

internal pa.rttsi te of the bc:\cteri,um Hnd orinnot be cultiyr,ted 

141 pure bouillon. The att2alrnd bacillus swells up, becomes 

sphAric~1J. nnd flne.lly burlsts, freeing the parasites th~.t 
l 

have developed within it".• 

1. Vaulx, Dr. R. de l.a, Germs own Germ, Lj.terary Dieeat, 
August 22, 1925, pase 22. 
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The purpose for quotina this extract is the same 

tts for quoting tho precedinfl extrf\ct. 

"However, man is .]uAt obat:lnP te enoueh to aonslder 

his stomach first- He knmvs that beans taken to excess 

more than once or t~ias a week will cause a loss of ap-

petite due to the hul'lnlne raellne in tht.=t stom?oh end for• 

mat ion of e:xce sn ga.a that ere Ates the s tuffe.d, belching 

sensatton. 

The discomfort, U1i~ j.rritA::t.nt, ~.otlon on t.hEl stomach 

we find is due to !\n arom~ttc oil and a b:!. tter ~.lkr),loi.d. 

To those suscepM.blt} to its effects a small amount causes 

• • 

Nuts also are recommended t\S .subs ti t1ttes for meat .... -t:+.nd 

agr-:.in chemlcPl annlysla proven th~~~, contrd.n n lr-ree 

e.mount of protein e.nd fflt... Walnuts, pecF:.ns, hlckory 

no !'Hoe, civilized or bnrbe.rous, hns ever· adopted them 

as their Bole diet~ Je have found na in beans, that there 

is an irritant ohemiaPl product in the kern~l itself ns 

well as in the nkin covering it. Those cause colics 

and headaches caused by dird:,urbonoe of the ·d5.cestlon 

·when nuts are taken in exeesc. This is pRrt Lculnrly 

true of children who shcm.ld not stuff U1cnnselves with 

pee.nuts beo8.use of the i:r tendency to oause colic and 

diarrhea ••.••••••.• . .. • f ii • t • • t I • • 

Bananas don't ngree with some foU:s for nevera.1 

reasons. nammP a ore r5.ch in sugar a.nd ate.rch, but the 



starch is swallowed raw, and so it is hard to digest. We 

don't get the perfect ripe banana he11e in our northern 

clime. VY11en it is under. ripe it is indi13estibht; when 

over ripe it is very apt to set up a fermenting process 

in the stomach. 

So in attemptins to substitute for meat the cheap 

nutritious products such AS beans, r•eas, corn-menJ. 1 nuts 

frui·ts, etc., we find that f:'ll these economioe.l foods 

contain substances that lrri tate the avere.ge stomf.ch, 

when tnkt:1 n in excEH:1 s. So we . place them in their proper 

role of acoessor•y i'ood to be used at occasional times, 

to give a cha.nee and zest to die t .. -Vlhioh is their pr•op_er 
l 

fnnet,ion''. 

l. Au.th.or not given, Foods That Poison Some. People, 
J.Jiternry D1.r;est, October 6; 19231 pnge 29. 
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The ~eason for giving this extract is the same as 

that given for the two preceding:extracta. 

ti'J?he factors whioh ent~ir into keeping Hlive of Yel-

low Fever a.re t,hese; Th0 mosquito is intectc-id whetn in 

search o!' blood to stimulate her to deposit e86S. She 

can only be infected by biting yellow fever patients 

in the first three days of their illness, and such pa-

tients are t1ever numerous in an endemic c<.~ntre, where the 

fever burns slowly but steadily, unless the population 
be lRrge,. After sucking t,,he blood from a human being 

su.fff.)ring from yello'v fever, the mosquito proceeds in a 

day or t.wo 1 to J.ay eggs, and her chance a of aurvi ving 

this ordeal nre not great. If she does survive for at 

least ten df}ys she is capable of infecting a human being 

by taking a second blood meal, px··ovided she finds one 

who is not irmnnne. Then she may lay eges a 11econd time 

with another slender chRnce of sur1vi val. And always new ( 

mosquitoes must ba infected from the human suffers durinJ 
tht> 1.r rt rs t three . days. From these facts it ·appears ~; 

l ~ 
I 

that yellow fever does not have a high factor of safety 1 
i 

'J 

I 

in its favor. , fl 
For ot>ntu:rlt?.s no meems were found to combat this 

disease. fJ.1hen quarantines wer.e established, which wer~ / 

not a.l?'1ayf') m1cce ssful, because the flight of all well 

persons from ~m infected zone was 1)recipitate· •• , • 

The Yellow Fever Bo?rd of the Army, by a ·series 

I . ;• . 
! 

off 
J: 

f 
:·· 
i 

. ' 
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dangerous experiments UI)On Et. group of hero1o volunteers, 

dete1 .. m!ned the controlline f~ots about the disease• E'.nd then 

Dr. Gor6ae put th~m into pr~ct1.onJ. e.ppl:i.08.t.1.on, Have-ma, 

which had been for oenturies a sot.tree of' infection in :Yel-

low fever wns soon m~de entirely free of the disease, 

nnd in a few years all .. CttbE\ was f~e. After Rf\Vt:tnR CE\met 

Rio de ,Te.niero 1 and Vera Cruz. Of course i1ew re.eta were 

brought to lii:;ht ~s the work went on. Rspeoially noteworthy 

W(1ttt~ th.a r~sultf~ obt,alnt:ld hy Pr. Nogouahi, of t.he Rook-

e feller Xr1stitute, in conneotion ¥!1th yellow· fever control 

work ~-t Gu.nyaquil• Ecuador, which demonstrated that· the 

fever '·s oaiu;~d by t .. he b~1cterJ.a 1"eptosp11~0 Int~ro3.dea. 

This is a'most important discovery• since it was eeneral-

ly supposed that the Ot\uaati,1e tr\sent wns a protozoan 

pflrasi ta oomptrl.rttble to the one Vlhioh Oll.\lae a mal~arj.a.. 

,, The reaent · development in method of erad!oa ting 

yellow fever mosquito !s. to let the adul~t mosquitoes alone 

Rncl att~ok t .. ha 1Jreedtn5 lflrvae 3.n the wa.ter-tt\nks, Cetr-

tain surface swimming min.nows Rre use. The· J.J. ttJ.e fish 

~re !nexpansive ~nd easily distributed. They grow rat 

Rnd frisl~y cjn wr!m~lers. O:D .. was formerly much \l.BE'd, 

t:md is st,.U. n~cesem.ry under some conditions. Olose-

soreen:tns of water-tanks Ia erreotive when orders osn be 

enfo~ced. • • • • • • •. * • • , • • ~ • • 
In yellow fever we have a disease cRrried from man 

to man by a ainc;le s1)eaJ.es of mosquito, formerly cRJ.1ed 

StegomyiEt. f~.sa!nta, now. by some tritunph of saient,1.fi.o 



momenolature, rechristened Aedee Calopus. Thia mosquito 

is to nll intent a and Imrpose n a domeetic e":r.d.mal. .. • • • 

It lives in the houses of man, breeds in his water con-

tainers, nnd blt.s hi.m by preference. It hA.B br~en shown 

that the fastidious calopus will bite a white man er an 

I ndien before 1 t wi 11 bite a n~e:ro, , But~ whon hungry it 

will bite a rat or even. a cPn~ry. 

The Aedes calopus ia a common carrier of yellow 

fever germs, or perhnpe we shc:uid sf\.y,. a medium of ex· 

cha.nee. lt., t.akes these germs from one man and posr-1es 

them on ·to ~not,her, meanwhile keeping. the eul ture U!) to 

standard :tn its own bod~r. Perhaps orlginelly vihen Aedes 

Calor>us wr::ts n wild insect it c~rrled an organism vr.~ry 

like t.he Leptospira !cteroides from one"w1J.d rodent to 

anot.her., Perhaps the da.y came when soffie mnn accepted 

tht: exchElnge a.nd the spirochaete ·of the :rodent .. was able 

to ~. dju Gt i tse lt t.c the int.ernal srrs.nge:nents of a new 

host. or course this is speculation, but Dr. Nocouchi. 

has found ba.cteria. very l:tke l,.~ptospiro IctBroldes in 

wild rodentG, o.nd he h0s been able t,o kill heal thy 
l 

Q.tinen pies wlth tho germo o-r human yellow. fever. 

l. Spinden, H. J. Yellow Pcver-First v..nd I~.nst, World, s 
Work, Vol. 43, Dec. 1921, pr:tge l.69. 
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Tb.la ext .. raot ·1a quoted to show an author's over-

strained attempt to write in populnr style. 

"In this article tha author tnkes hl.B ra(.!.dtn1a on 

an irnag:tnatlve Journey vrith him through a clover lel:l.f. 

He reduces hls readeru to one-ten thou.se .. ndths of an 

inoh in sizo Qnd speak~ cf all space relationfi o~ the 

leaf .as compared to their sizes. 

''Benee.th us w('I feel the thi-~ob of the mteht.y pro-

toplasm5.c engines; we hnve glimpses cl' great, strer;.ms 

the top, whlch undulf'.tes fox' t 1NO n.nd a half miles to 

the canon thnt in over the midrib. All thlf.1 p1:-iteE1.u is 

covered by a fOl"est of the white B)i.nes thnt riee lil'::e 

net~work of dnrl: voins .. 

Before we venture int:· the terrifying interior of 

thfs monstrous plr-ce, ba 2se.ur1ed thrt t we a.r12 not playine 

With e. fantnsia. Srnr\ll f',s tre have me.de 01.:.rs!~lvee, we 

a.re not nea:t•ly smr~ll enough to penetre.te the lAst secrets 

of n 11..:;e.f. Our v J.sion i.fJ rrtill ft-:ti' too course t,o see 

even the mo £:rt puffed-out mole cu.le of' stt'.rch ox~ sug~r, , 
which would be to cur groos ~lcrobic eyes o~ly l/250 of 

an lnch in dltimc.:.ter. Nov sm~ .. 11 as we are, we h~we descen-

ded only to those limits t=~ microscope can re(l.ch, nnd are 

still like great blinlting monsters before the ul tim~.te · 

facts of a leaf'' s s·tructure. 
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We wish to so in. But we Hre altogether too lnrge 

to enter th1'"'oue;h the upper side of' the leaf, for no 

space there would admit a finger. The only opening on 

the edge is a blow-hole that is spouting out water-

vnpor e.nd that offers no inlet •.. We peer along the tmder 

sfde. About a hundred yards away is hole thPt looks 

promising. Fort.unately there is a thousRnd-foot spine, 

rooted beyond tt~ opening and growing Rcross it, olose 

Along the under surface, which offers us a. roi.1eh hridc;e. 

Wt~ scrnmble a.long on thj.s huge, opfl.:r1' ling loe,. below the 

under surface of the leaf, till we are bene~th the mouth 

of n c~ve. At first ne are almost blown rlown by a blast 

of oxyeon thRt is rushing out, and then~~re nlmoet sucked 

up b3r a cnrr·eat of cf~rbon dioxide, At the edge of these 

cur~anto we find a place where we may swing ourselves by 

ou1" h~.nds up to r\.n cval ~f>erture tht:4t ls hcev2.ns in an 

nln:rm1ng mnnn{):r. We cnn fEfeJ.. the surr,e of £mp in th~. 

bulging st.in rd-cells, 1::-hich sway the. wRll of· the cavernous 

mou·t~h to iu1d fro:. 'they mic;ht <l.ttickly swell P.crose the 

Of'en:tng n.nd erush us. Lucklly nr,, ju.Rt, this moment they 

We vent/uro be t'~1een them when the openlne becomes :nve 

feet v1ido. We flnd ourG(~lves et, the bott.om of a funnel 

whooe wall rises sLeep ~nd slippery forty feet above us. 

Up this we clnmbDr. Here at lRst is quiet end security, 

for we nre in nn open Bpnce some fifty feet wide a~d a 
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hundred high, whose sides are composed of a dozen or more 

irregular blocks. Imagine some houses, with elnatio walls, 

wedged tightly but not aool.:trEltely together to inclose a 

great chamber, and you will have an idea of the surround-

ings thHt close us in. The walls of these houses -e.re 

about six inches thick, but so nearly transparent that 

we can make out fairly well what lies behind them: globes 

and disks, ten .feet or more in dif'meter, tha.t are sus-

pended in a liquid, that are slightly in motion, and that 

look busy. "Bu~sy" is a queer word, but it conveys the 

impression made upon any visitor to the interior of a 

leaf • 

. These a;lobe s are the cells that mP'nqfao ture sue;ar-

and thRt is all we know about them. The chemist, after 

his most set:lrch1ng investigations, is still as uneble 

to peer into the workings of these factories as we are 

now with our human eyesisht shs.rpened seven hundred 

thousand times. We can only gaze and repeat, •They make 

sugar'. In the course of a summer they will manufacture 

enough sweet food to form a layer half a mile deep over 

the whole leaf. 

If we wish to explore the way lies open above. 

We had beat take our bearings so that we shall not e;et 

lost in the galleries that ramify among the big cells. 

Our forty foot climb up into this chamber was ~hrough 

the under surface of the leaf; we E\.re now in its soft 

interior. Above us lies the thickness of the leaf-• 

perhaps six hundred feet--which is pRoked nearly fUll 
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of the house like blocks through whose· walls we have 

been looking. These are the greenoells; half a dozen 

layers of them are between us and the top surface of 

the leaf; all around us they stretch, out to the very 

ede;es--a mj,llion or more Of t .. hem • We Rre going to 

olimb up through them, and if passae;es open sideways, 

we must ke$p good trac~ of our directions or we shall 

never flnd our way back. 

Through the air-passages we poke.our way between the 

pulsing walls of the cells and mount toward the upper 

side of the leaf. The cells become more nftrr,ow, more 

close packed, more green until, when we have strugeled 

upward four hundred feet, we come to the base of a 

close array of them that are much loneer, wedged tieht 

together, like so many flexible boxes, reaching to the 

upper surface. They deserve their name of the 'palise.de" 

cells. At one point we can squeeze another hundred feet 

through an air-channel, but here it ends e.nd we must 

stop. 
Familiarity with these more active upper cells shows 

somewhat of ·their inside. The sugar makine; disks, ams.li-

er and flatter here, swim in a liquid. But the liquid 

is only the lining of the cell. All the interior is 

filled with·sap, which holds the liquid against the wall. 

If sugar making is a secret, ten times a secret is 

this liquid, which we never tire of watching, viewing it 

as though through the glaos of an aquarium. It is in 
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constant motion, sometimes swirling blf a m,.l.e a mj.m.ite, 

.sometimes b'usied with little whirlpools; now it is or 
the faintest green color, and now yellowishi here it is 

a thin, tr::mslucent jel..J .. y, and tht,re hi fj.llt'd wJ. th 

fibers and rods, ~l~bes, ~nd oryatals. It is protopl~sme 

It 2,.s life. flh~ tever other wonders we see in e. leaf 

Rre expl~.int'.bJ .. e to aorne degreeby th~ chemist, but mE\n 

· hl1e not spoken the flrs't syllable tltfAt sh!\l~l heJ.p to 1n-

terpret protoplasm. .. • • • • • • • • • • .. • • • • • • • 

Hera 1s a S'tra.nga ·cell .. tha:t, oontnins # se if 1 t were '-

show oRse !n a museum. a glittering> spiked oryotf\l n.ve 

fc~et 1n d!a.mater. Was it lugged up here from the roots 

or WftS it formed here $.S 8 waste prodiiot 1 Ht':t'e Rre 

pipes ae\"E)rt~l inches in diamete:r through which protoplt'\em 

pours from cell toooell •. We are bewildered by the our-

rE'tnts Rl1- g;\bont us; titlr cl:rrmlat!n5 aver~1where • free 

oxygen be!ng driven ou.t~ carbon d1oxide being drawn in, 

wa tar inunped to every quRrter, sugEl.r onrried out for 

trnnspo1~tE\ t!on to the roots ·tht".t need tha rood, eugE\r 

tr~.narormed to st.e,roh ~nd baol.\ to sueflr agRln. • · • • • • 

There nre special cells to distil the waterproofing for 

the outa!de or the topJ there E\re oth.ers thf\t trt'nsform 

sugt:tr to cellulose and btt!l.d walls wlth 1 t; there are 

the gunrd cells that regulate the intake and outgo at 

!'ores. A ler..f oompounda 11.nd trnnsmi~ts the mc;et del ... 

io~\tely Rdjusted kinds or ot-trbo-hydrE\tes and l'rote1ns. or 
oils and rats, Rnd coloring-matters end alk~loide and 
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digestive fluids and aclds and many products thnt are 
.1 

quite beyond detection". 

l. Ward, Henshaw, 
page 139. 

The Clover Leaf, He~pe. ~s, Su.ly 192 5, 
! 

15S:·· 



This extraot is quoted as an example of cleer de-
scription regarding the structure of bees. 

"A bee needs so many tools in the day's work--

such ~ va.riety of combs. brushes, pincers, shears, and 
what not--that her bod~r is fairly covered w:tth hflndy ap-

plianc~s. • • • • • , • The leg of the bee-and I am not 
he·re forgetting that there are six of them--has a greater 

number of Joints than has the leg or a human being. Mid-

way between the knee and· the joints of the foot there is 

another articulBtion, or knee, that is particularly in-

teresting. In each of the three prtirs of legs th1s knee 

· 1s differently developed so e.s to furnish the bee with 

three sorts of very useful tools--pincers, crowbars, and 

comb• 

On the first, or ~rent, pair of legs, there is just 

below this joint a self-threading needle arrangement so 
equipped as to make a combinE\tion oomb Rnd scraper for 

keeping the antennae clean and. in condition. It consists 

of a deep notch, constituting somewh~t more than a half-

oircle, in the horny shell of the leg; and the open p~.rt 

of this notched is closed or brideed over, by means or 
a strong little piece of horny substance opening and 

closin5 by means of a hinee. The principle of this con-

trivance is, as I have said, that of a self threading 

needle•-thouBh 1 t is more finely and mechanically mBde 
than most of man's contrivances. Its object is to allow 

the bee's antermae to be slipped into the notch when the 
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J..f\ttle ~ridge llke piece ls raised; and then to be held 
\ ; ' 

in \plaQ1e. like a thread in the ·eye of a needle, as the 

litt.,le 0 pieoe is dropped down and pressed into position. 

The i1n1terior of the notch is furnished 'kith a comb, the 
' I \; 

fine \iong rounded teeth of which are set close together 
I' 

in a ~ingle row all around the half circle, The little 
\ ~ '. • 4 • 

hcrny piece which closes the opening does not carry any. 
\ 

teeth, \but hns a sharpened edge. When· the bee• s feele·r, 

or ante1~rn:'\, ls slipped into the opening and drawn throl.tgh, 
\ 

\ 
the litt\le· horny p1.ece presses ·it down against the teeth. 

' \ 
I 

As a bee\' s feel~ers carry its •smell hollows• ttnd the 
I~ < 

finely, ~eculiarly designed hairs which serve somehow as 
! 

' a means 6r oommunioation between bees, it is importarit 
\. 
I 

that, thet be kept free from sticky substances and the ac-
cumulatidn of summer's dust. With these comb-and-sere.per 

;'!'\ 
! ;' ' . 

de1rices Placed so conveniently on the front lees--one for· 

ea.ch antenna to right and left--the bee can slip her feelers 
into these self ..... threading inventions alternately and so 

keep her means of communication in working order ·with a 

minimum of time and trouble. 

Looking now at the middle pair of legs, and turning 
our attention to this same joint upon either one of them, 
we find a very different sort of arrangement. Sprouting 

out from beneath the hard shell of the leg, at the edge 

just above the joint, is a process or prong which I orn 
describe best as .being a diminutive elephant's tusk. It 
has the snme curve, proportions, and general appee.ranoe of 

ut111ty. 



'J!llis ia the bee.• s comb1na.t1 on pick and crov1obar; an.cl she 

uses it particularly for loosening the close-packed pollen 

in her pollen basket-whiol1 she ca1"ries upon her hind pair 

of legs•and pusbing 1.t out in the cell in whicll it is to 

be stored•·•···~•••••••••••••••••••••••••••··,··•••••••••• 
This brings us to the kind pair or legs of tho bee, 

the longest, strongest,· and most elaborate of the three 

pairs; and he1ie we confine our att6J.4t1on to the pairs 

of knees which corJ?espond to the ones we have been ·study-

ing on the other tv10 pairs of legs. The ltind of legs 

behind of the bee differ from the others in the fact that 
they bocome much wider and spa.tulata toward their lower 
extremities, somewhat lilte a salior• a trousers when woll 

pressed. Rather they ara like oars with broad geno1"'0Ua 

blades. Of tha three principal divisions or the leg, 
the upper are is round like tho ~aft ot the oar, and 

the next tlvo are flatten.ad so that each is like a black 

blade o:r paddle. The Joi11t o~ lu1ae we are considering 
unites thef.;e two broad, paddle-like sections or the leg. 

These are hinged together only at the one and or edge, 
tho rer;;ult being that wben this particular knee is bent 

it opens a wide gaping mouth with sharp, serrated odgee. 

Thia is the bee's canbination shears and pincers •. With 

these she seizes and disattachas the flattened wag which 

exudes from between the Joints of her body, on the ab• 

cloman, and furnishes her with building material ••••••••• 

The wax shears, as we have aeon, are a develop• 
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ment of the Joint itsolfJ and nowt tor further interest• 

ing developments. we murrt. turn our attention·· to the boa.rel, 

paddle-like sections of the leg above and below this 

particular Joint •••••••• On the upper one is the pollen• 

basI.cet. It. :ts .. situated· .. like· a poclteta on tha, side· Of' · 

the leg a.t1ay from the bee' a bocly. On the lower one is 

the pollen reaping or, ga.tharil1g device; and this is 011 

the side toward the boa• s body. · The pollen•baaket is 

most frequently refel?l.,ed to as being on the bee' a thigh · 

or on her hip but this is far from boing correct. It is 

on the t!biis which 1e the. section below the th16hi ·and 

the pollen.-ga.ther.ing device is on the section next be• 

low that •••• • •• •. • • • A bee loads her left pollen-basket 

with her right lag, and her right with her left legJ 

and I ,da,t'te say any one will see the d1tf1culty in reach• 

111g a hip pool-cat by mae.ns o:t' the opposite shin~ Dees that 

carry their pollen in.that position a.re poetical bees, 

not the work of. a practical macho.nics.t• 

::jtewart, C • t~ , The Bea's Knees, Atlantic Monthly, July 

l9a5, Page l 
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The extra.ct quoted here is given to show the nature imd 
the difficulty or reading matter appearing in. the maga• 
zines regarding evolution • 
• • • • _.t• A6es ago, i:>arhaps five million or more yea.rs, 

the Primates began, 1n the process of evolution, to 
split. into groups, separate and d.ietinct, which devaJ .. op-

ed into the progenitors ot man, the modern ape, and 
the mqdern monkey. 

In remote ru.1t1quity the Pr1rn.ate st1~flr.l grew gradu-

ally away from the other orders o~. i;navtJnals. Various 
Offshoots reachecl.forth, tentative br,an~~es as i:t were. 
1~J·e know· a fe\v of tha strange families or monkeys, e:it.• 

tinct now tor Jj.unclreds of thous~ds of yaarst that.first, 
resulted. These passed away, while the main stem, still 
groping 1 ta 1J1ay 1 . eave forth the t11~at. or tlte an'l{ropoid 

apes. Gradually yet another stock was sei apart and 
d1vargad,, a humanoid stock. consisting of wha.t, aptly mi.cht 

be termed ·exper1mental or tentative man••••••••••••••••• 
The hum~:m. race as we see it today is.a detinito 

product of evolution, an aacendna evolution which estnb• 
liahed the p1--edecessors oi' modern man as well a.a his 

immediate a.ncastors, bu.t ror at leaot a million y~ars 
it was clistinct and apart fr1om the pur<:>ly animal stool<. 

•otir ancestors or predecaseors,• says Dr. Osborn, 
lived among the forests•. Undoubtly most or·thoir time 
waa spent en the ground. The trees, however, ofte:red 

refuge from tha storms and the danger, and the hw:llan 
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bra.in waa quick t.o soe such an advanta50. Thia fact. 
together with the absence of ru.1y form of burial, am.de 

< _, .~· 

fossil remains of the prehistorical man exceddingly 

rare. Upon death the h'wnic acid of the forent loaves 
hastened decay of ma.n's ancestors, while the akeltonn 
of the ancestors of' the horse, tapir, and the rh1noce1 ... os, 

living on the. plai1'lS where tho prer~en·ine; elements hac1 

better play1 ara comp&..rativoly abundant.• ...... • ••••• •• •• 
It is aa.te to asstm1e tl/Jlt U1e actio11 of g~lnncl· 

ular Elacretiona in the humanoid stoclt, pa1"1.ticularly tho 

pituitary glar1d~ was responsible ror the rapid bra:lr1 

<.levelopment., nncl other atructional cha1'lgos the eraot post-

ure,/' shorter teeth~ speech, and other cha.ractorist1cs that 

tU.Bt1ngu.1sh man f:rom apoa. 

lt!.1.ight, c. H.,. The Dawn of Han, HoClures, March 1923 

Page 19. 
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The r;ubject matter contained in this ext1 .. aot is attract-
. ,, 

ively flat forth but 10 of questionable veracity. 
. . .,, 

f1'0r1me is caused 'by a physical defect of the 

bra.in. Thie defect renders its victims ao far below 
normal in emotion that he has little or no conscience, 

' ' . . 

or so far ab ova 111 emotion as'. to malte him hysterically 
\''•.; . 

irresponsible. The latter, by reason or his will or 
eccentric behavior, is readily idont1f1ed. as crazy. t1,ut 

the e:notionally subno1.,mal man. 1t5 ve:t'Y much more danger-

ous, both because he is so quiet that he is seldom sua-

1.,ected until after he has committed a cr:tma, and because 

his typa comprit:;es nearly 100/~ or all crimi11als • 

Tl11s discovery, that oub•n.ormal emotional response 

ia a· e;en.uine i11~Hui.i t.y f!'ld tho cause or nearly all crime, 

is the tremendously important work of tv10 men in Chio ago. 

Their discovery has provided a rational and oo~aiatent 
explanation of every ltincl or o:r:tme, from· petty laroony 

to mu.rde:t'. More strilting at·ill, 1t has matla it pocwibla 

to proc.Uct that certain specified people would commit 

certain ·specified crimes, ancl these preclictions have 

come tro~no11do'..toly tr'lle •• •• ••••••• In other words. tli.ere 

are all tiagrees of emotiont\l response, juat as there 
are al~ degrees of 1ntalligenoe. But intelligence and 

emotion are function or two dif'farent piocea o:r physical 

maohan1sm, so that the same w~ or man may have a per -

feotly gootl m$.Ch1ne to think with ar:;,d a. tlloroughtly bad 

machine to feol with •••••••••••• , •• •. ,f~uppoae yru. wore 
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in a class or. elomm1tar:r drawing £4'1.d the 111etructor d~av~ 
a squ.nra on the board a.net told you to copy it-. .· noth-

ing aotild be more simple, a11d 111 a moment you would have 

a pretty fair copy or it on your piece of paper. .And yet 
to v~)rf?:rm that a1mpla act requi1,.<)d. a aerieFJ of opr:3rations 
mt1ch m<lre complicated m~l<:l mttoh more wondortu.l than tho 

perfor1ntll1oe of t"U:ly machine devised by man,. such a.B the 
ra.t,1o or the telephone or tho linotypa or tho a.tttomobile. 
What happened was this: The upper pm?t of ycu.r mind 

(cortex) studied tha drawing on. the blackboard and ob• 
aof"f.red oorta.111 things about it: (l) that. the top and 
bottom lines \fare pa~'l"etllel, (2) ·that .the sicle lines vrere 
parallel; (3) that all .four lil'lSS Were Of the SRl!lO lent;th, 

( 4) that the top and the bot to1n. lines were horizontal, 
(5) that the side linas were perpendiculru..,. 'rha upper 

part or your mind havine gra.oped all tha ensential facts, 
now aia;nalled to the lower part or yow mind, (the cere-
bellum), ~·I have l'lOVT all of tho imf orma.tion you need. 
Hero it is.~Then the lower part of' your mincl did several 
things. Being the seat or conoc1enoe 1t first weighted 
the question, "!:J]hall I clo as the instructor aolted me to 
do. am cop'lf that square? Io it right that I shottld copy 

it?~ HaV1ng ru.1swered that quei:1tion in all affirmative 

to the will the affectiv,ity sets it oft. Then it gave 
orders telegraphing them to the muscles by means of tlle 
nerves, that the muaclea should in such a wa:y at~ to grcup 

a pencil a~1d trace on the pap0r, the deaign and the details 

16~ 



of' which the upper m:ln{i had passed on to it. 
Mow every aot, of your daily lilte ru'!d life requ!rf;)s 

this marvelous and perfect cooperati011 of the intellect 

and the emotions, of the intollect and the aftaetivity 
and tl1e willt and Of t.,he literally· l)illiona Of l:'esponsive 

cells or the brain and the ner-t1es and the m.tlfjCles. That 

is to aey, every eonseienoe e.ct requireo tllin cooperation.. 
Suppose yau. \veresmolting it (a ciGar) when· the d1'")aw1ng 

instructor asked you to copy the square. Tlla cigar \VaB 

in your right hand when he asked yott to do !t. You have 
the ba.<1 habit of sticking the pencil .1n ycu.r mouth bo-

f'ore u.s1r+G it. Yot.1 wer~thinl::ing that your cigar ~•drew'~ 

bat1ly1 ancl the the per1cil \Vas an unusually .hard. one, and 

that tha drawing instrue,tor was s1ll1 to a:.:~lc a aonaiblo 

l"e!."son to d1~aw a simple. thing lilte a squaro anc1 n Oh yes 
11 ll draw itr' anc.tnouah'' your upper mind, :flitting rapid• 

. ly f1 .. om ona to another or four ides, telegraphed two of 
them. similtaneoualy tlo the lower mind to lift tho cigar 
(you had forgot it v1asn' t a peno1l) to your lipn to moist• 
en it before you atarted drawing. Then you ~'came tot• 

wlth a blistered toncue. 
This sort or thing huppena about two or three t:l.meo 

a year to you. nut suppose inateo.d to occasionally ''set-
ting Yl'.'ur wires oroaEH;lcl'• you al walls hatl thom croErnod? 

There are ~ots of peoplo that w~ • 
•••••• These are the only two functions of the loworminc1 
(basal ganglia) that concern crime; the emotions,, and tho 
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will. All crime com.es from a depot of the lower mind 
only, booauoo all conscious acts require tho e1~ere1~:;e of 

the will, a~d all impJ:oper acts arice from improper e1not-

ions •••••••••• It :is almost unbelievable that.,' a ·grammar 

soho.ol graduate could loolt at thin figure. 

~ and then draw thisi f!rl. and really believe 
ho had copied what he smv, but it baa been d.ona 1ndc.)• 

pendently by dozens of our young criminals !11 dead earn• 

est. His · thin1t1ng mind gi"aaped the first r igure 1.,er• 

factly, but his lower mind was defoctive, and .groteaqnoly 

nt!.suncli:):t-.stood v1hat the 1:a.11per m:tnd told !t-and the muscles 

responcled to their ma.oter, tho lower minc:l, and drew the 

oecond figure. 

drnw:Lng toot is not a test ot intalligonoo. It io a 

t,eot of' oharactor .. , ... •.•.Thero a.rte many .ot,her tests 

or '' af fact 1lti ty, n 

gtrother. l"t.,rench, The caut:1e of Crime: Defective Drialn, 

YJorld' s Work, July, 1924, Page 275. 
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The follow·ing ext1--act, is illustrative or an. article that 
is oompartivaly difficult. to read. 

~' Otho1' American cytol<)c;:tsts thon beg9.n to invemt-1-· 

gate numerous .species of u.:'1itm.ln, a:.'1.d corroborated Mo-
Clui1g• o obaervat1ow;; in w11.olenaJ.o fanhion-. In m.ost in-

· seots, in many \Yorms, atld. in all 1.m~unna.la atudiecl, in• 

olttti.ing man himself, the male was tho sex clotermine:r. 
nx-~1r tb.e apenu•cella oont11l.ined tllis sex chromosome, 

tcoruJ.e ltilO\Vn as the X•obromoaome1 and half m:.lre 

r J.t. The ege;-cell~ all contained 1t. f'Jl1en u 

gpol'jl carr~ying an x ohron1osome fertilized ru:i egg, a. f e ... 

male was l't"oduced who had two x-.chomosomes 1n. her body• 

calla. When a s:pez~ra he.ving no ·X•chromosome entered in·to 

rortllizat 1011 Qrl indi vitiual \Vas formed w1 tll onl.y an 

X cbromosoms o:r rnatGr;nal 01')igin in the bod.y•cella, and 

this iiidividual was a me.le. 
In so:me instances the X chromosome was rou11d to 

be an unpaired alement which a~ the maturation of the· 
gen..'11.-oells t.>assec.l to one or the daughter oalls undiviti.• 

od. Its behavior, therefore, could be stiadi~ oa.sily. 
In other apecietJ the it. llad a mate, a :t:ChromosomeJ but 

eve~ then the behavior or these particulw. .. elements 
during tho formation Of the gorm·-cells \10,S oif'fcrent 

from that or the other chrom<>Gomo$. .As if conscious 

of tho role they played, they hw1g ba.ok during cell 

division, Joining their eister chromosomes at a later 
staso.. The entranoe and the exit or star performer 
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belonged to them, · ·and they took them. 

·· Rex'e then are several great groups of organisms · 

where the male controls the sex by virtue of producing 

two kinds of sperm. The l'emale is a passive a.c·tor, for 

all eggs are alike. But nature showed no favoritism. .. 

She gave the female all opportunity to show her efficiency 

at this perfo1~manoe in moths, butterflies, and birds•· 

The~:e the sperms are all alike and the eggs are of two 

ldndn. The determination of sex comes ·about in assent• 

iu:Lly ·the same old way. 

· If sex-control is a chromosome function similar 

in character to the cllromoeome control of other inherit-

ed traits, body qualities ought to be found that are 

transmitted by the particular chromosome which determines 

malesnees and femaleness. such a situation has been 

discovered, not once, but fifty or sixty times. In 

man, for instance, there are two recessive characters, 

a blood abnormality called hemophilia and color blind~ 

ness, where the affliction is more common in males then 

in tamales, and where the herldity transmission is pen• 

uliar. They are not transmitted from father to son. nor 
do .t,,hey appear in the eon• s desoendantsJ yet the de.ugh• 

tars of an affected man, though normal themselv·es, ti.,~ms• 

mit the abnormality to half the11-i sons. 

This exceptional type of inheritance is understand• 

able if the determiners Of the traits are assumed to be 

located in the X chromosome, since the distribution of 
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the latter parallea their own distribution. When a 

color-blind man has ch~ldren by a no~mal woman, the 

sons are normal because their X chromosomes com.a from 

the mother. The daughters are also normal bec~use the . 
I. ,, ' '1 

norma;L X chromosome inherited from the mother dominates 

the defective X chromosome inherited f'rom the fatherJ 

but these daughters will. have .defective sons whene.ve~ 

these sons get their X chromosome heritage.from a de-

fective egg, because a ons are dependent en~.tirely on the 

:m.ry·::.r.:1::;r for th1a part of their inher.i tan.ca •••••••••••••• 

• • · •••• There are at least i~1fty distressing d.ominant 

aborormo.~i ties of tha slteleton, the skin, the eyes_, 

and the nervous system. There are at least as many 

recesa1,.re conditions-which are just as bad •. What we 

need f i~et and foremost is instruction for the physic-

ian. as to what are the expectancies in the several 

cases. Ha ought, to be able to say to the.man with 

brachy•dectyly: Your children ~ill have hands t~at are 

practically u.seleo-s, no matter whom you marry. He 

ought to be able to say to the woman whose family in• 

dica.tea that she is carrying f'eeble ... mindnesss a ,,~You 

are playing with fire if you marry a near .relative 
.. 

or a man with a similar heritage. ()... And he ought 

to be given the opportunity to say these things." 

l. East, E. M., Heredity and Sex, Scribners, August, 

1925-· page 144. 
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