
and prodnced further exceptions. The control 
mothers, sisters of above, produced a total of 
P
6,531 regular sons, 5 exceptional sons, 7,711 
regular daughters and one exceptional daughter. 
The probability that the difference between the 
offspring produced by the X-rayed and control 
mothers mas due to chance can best be calcu- 
lated hy a formula of K. Pearson3 £01 the 
probable error of a difference, for reference to 
which the writer is indebted to Professw 
Pearl. Calcl~latioi~allows that in the case of 
the exceplional daughters the difference be-
tween the number produced by the X-rayed 
mothers (8) and that which might be expected 
from the behavior of the control (mean = 
.46023) is 13.10 times the probable error of the 
difference, (.50761). The same quantity for the 
sons is 49.81 times the probable emor of the 
difierence. These nnrnbers make it practically 
certain that the difference is not due to chance. 
Every cause for the difference except X-rays 
seems to have been eliminated from the experi- 
ments-the control and X-rayed females were 
sisters emerging a t  approximately the same 
time, were kept at the same temperature, etc. 

I n  the fourth series of experiments all the 
mothers, both those which were X-rayed and 
those in the controls, were the daughters of one 
white-eyed female by two eosin-eyed, miniature- 
winged males. The 26 X-rayed females pro- 
duced a total of 1,934 regular sons, 42 excep-
tional bons, 2,173 regular daughters and 8 ex- 
ceptional daughters. Seven of the eight excep- 
tional daughters were fertile and produced ex-
ceptional oifspring. The 19 control females 
produced a total of 5,109 regular sons, three ex- 
ceptional sons, 4,985 regular daughters and one 
gxcept~onal daughter. The difference between 
&he number of exceptional daughters produced 
b y  the X-rayed females and those produced by 
the control females is 9.495 times the probable 
error of the digerenee. The same quan-
tity for the exceptional sons is 41.00 times 
the probable error of the diberence. The 
fourth series of experiments therefore con-
firm, the findings of the third series. The re- 
sulls of the two series of experiments may be 
added together. I n  this case we lind that the 
difference betmcen the numller of exceptional 

:1011 the influence o f  past experience on fu-
ture expectation, Phil .  Mag., Sixth Series, V o l .  
XIII, page 365. 

daughters (16) produced by the X-rayed fe-
males and the expected mean (.9354) is 20.17 
times the probable error of the difference. 

The exceptional daughters of the X-rayed 
females were of two kinds. Four of those in 
the third series were homozygons for both of 
the sex linked characters and were therefore 
formed by equational non-disjunction. Three 
of those in the third sesies and seven of those 
in the f o ~ ~ r t hseries were heterozygous and 
therefore formed by reductional non-disjunc- 
tion. Two of the exceptional daughters not in- 
cluded in the above tvo kinds were homozygous 
for one sex linked character and heterozygous 
for the other. Their constitution and the ex- 
planalion of their occurrence will be discussed 
at a fnture date. It is clear from the results of 
the experiments desrribed that X-rays may 
cause non-disjunction during either the first or 
the second of the maturation divisions and that 
the exceptional condition of the females pro- 
duced by it, consisting in the possession of tvo 
X chromosomes and one P chromosome, is 
transmitted to a proportion of their offspring. 
There is therefore in this effect of X-rays on 
the germ cells a very clear case of an external 
agent which modifies the mechanism of inheri- 
tance in such a way that a permanent effect is 
produced on the germ cells. 

Jaa t~sW. ~ ~ A V O R .  

UNION COLLEGE, 
BCHEKECTADY,S. Y. 

OKLAHOMA ACADEMY OF SCIENCE 
THE eleventh annual meeting of the OlrIa-

homa Academy of Science was held in Okla- 
homa City on February 9, and at the Univer- 
sity of Oklahoma, Norman, on February 10. 
The following papeps were read: 

Responses of bruchus t o  modified environments:  
J. K. BREITENBECNER. 

T h e  Islefa I n d i a n s :  -4LBEBT B. REAGAN. 
Some b i d s  of the  Oklahoma Panhandle:  R. 0. 

TATE. 
Addit ional  evidence on the  possibility of t h e  

redemption of  tke great plains from its semi-
arid condit ion:  J .  B. THOBCRN. 

T h e  possible contribzction of the motion pio-
ture in the e f e c t i v e  teaching of his tory:  J .  W. 
SHEPIIERD. 

Prese~et-day object ires  ila physics: HOMER L. 
DODGE. 

Present-day objectives ill zoology: 9. RICHARDS. 
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O b s e r v a t i o ~ ~ son the rentoval of tlte semi-cir-
culal* oauals front baby ohicbs: L. B. NICE AND 

C. 	 L. FTJRROIV. 
B~iricrl ?nou?ttain rattges i n  0l:laAoma: CIIARLES 

N. 	GOULD. 
Sources and tiscs of direct eurre?at if1 high 

sclcool 	 Inborato~ies:  B. C. BROUSE. 
,411 interest ing problenz i n  bird s t u d y :  R. 0. 

VHITEXTOP;. 
Xestilig reco?*tls for 1920 t o  1923 a t  ATorman, 

0l:lahonm: ~ISRGARCT31. NICE. 
Tlce identifieatio~z am7 ecology of a?? epiphyt ic  

f e r n  hzc7ztiled i n  t k e  Oblaltotna cryl?togantio flora: 
31. 11. W ~ C I < I ~ A ~ I .  

rieilnteral i?lllerita,~ce i7c brucltus: J. Ii. BREI-
TEh'ECHER. 

T l w  acce lera t io~~  of fissiott ?ate in  para?taacii~?~t: 
DIXIE YOUNG. 

C o ~ l c ~ n t l i ccorpuscles of the  palatine to7rsils: 
J. N. THURITGER. 

A ~ t o t f  o n  the nzigratio~t of nziriapoda: J. M. 
THURINGEB. 

T h r  parasites o f  dogs and cats i18 Olrlakoma: 
JOHNE. GUBERLET. 

Obac~vat ion~s  tlre egg ?aging of the  cot,; pea air 

weeoil: -&LFRED BRBUER. Illtrocluced b y  J. I<. 
Rrei tcnbecl~er.  

T k e  s1,eletal d f v e 1 o ~ ) ~ n c t t tof a 93-year old 

Otctlitte of the  strtcctuzal geology of the  Oua-
cltita Vou?t ta ins  o f  Oklaltonza: C. TV. HONESS. 

B o t e s  011 tlce paleontology of the  Contanekean 
of Love Coultty, Oklakollza: F. >I. BULL~RD. 

Sunvinarized data o n  the  structural kistol.]j of 
Oklahonta: BFSS C. >TILLS. 

Sonte obsevvations on ' thr  S o u l l ~  Ca~ratliaic Rivet. 
Itear A70v)~zan: 0. F. EVANS. 

A n  eza~t tp le  of a?? I?tdia?& picture zu i t lng  uz 
the Wiclt i ta  Mountains : S .  WEIDMAN. 

Preselrt s tatus  of science worli i n  u a1olrlu:07"l 1 
C .  Mr. SHANKON. 

D i s t ~ i b u t i o n  of taxes i n  Oblaho?tta: F.  F. 
BLACHLP. 

T h e  simple l-igidity of a drazuqa tu~ags tcn  zciie 
at  i~ico?rdesce~tt  SCFIRIE~ER.t e m p e r a t u ? ~ :WILLIAXI 

Tho cause of the  opti+ttuirz angle i n  a vccriviiag 
conical hora:  VICTORA. HOERSCH. 

811electronteter for  wzeasuring t h e  radioactiuilg 
of gases porn  oil and gas wel ls:  FORRESTK. 
HARRIS. 

d 	boy ' s  vocabular.tj a t  eighteen mo?zths: GEORGE 
F. >~ILIJER, ~ ~ A R G B R P TD. A T DS~ILLER J~SRG-IRET 
hf. SICE. 

A n  experinzeitt ill auto?itatic spelling: HZRBERT 
PATTERSON. 

Tlre ~nagnet is?n of the  ?nap: Sop13113 ALTSIIILLER 
COURT. 

elcphuttt conzpated witit tlcat of ?iza?~: ED. CR-~BB. S o m ~  prob7etns i n  vocabulary tr8tin.q: GEORGE 
T 1 1 ~  fa17 q ~ a s ~ e s  Clevelailtl County :  C, W.of 

PRIER. 
Sotr.r o ~ t  the e f e c t  of ui'ea on the  diffustliility 

of X g S o B :  d~3r . iJ. X'EILL. 
S o f a  on biological suruey: C. TV. SHASSOK. 
A iicw geologtc m a p  o f  tllr Arbucble .Mou17-

tctitrs o f  OLlal~ooza:C. X. DECIZLR. 
A stut7g o f  so?,tc coi~glonzeraten tlcai. llcr ~ a s l -

e1.11 lilttits o f  the redbeds o f  Oklahonta: F.  0. 
EVAKS. 

So?ne p l ~ a s ~ s  of t11c P e r ~ n i a n  betzue~tt  thc  A r -  
7 ) ~ e l ~ l eand TC'ichita Y o u ~ l l a z t ~ s ,  OL7aho?)ta: E ,  R. 
BROCIZTV.IY. 

PllospAate ?,ock z?a OlUlalco?tta:A. C. SI-IF1 ~ .  

Cl~e~i l i ca lcortlposttiotl of 01:Eal~o~nasairtl b a r ~ t e  
~ o s e t t e s :A. C. SHEAD. 

T h e  0sbu1.n fault of ito1i7ce1it Idaho:  J. B. 
~ ~ I P L E B I ~ .  

An a~ia lys i s  of cli.illite and i t s  bearz?zg on the 
possible foi ?nattoa of igirroz~s I O C X S  f i 'o~n ~ J Ie-
crcislhlg seililne?zta~ies: -4. C. SIIEAD. 

Chemicnl ~ o ~ t z j ~ o ~ i t i o ~ z  of tlte Blao7i X c s a :  A. C .  
SITEAD. 

Builtling ,)7zute1.ia,ls of 07;lalco?na: 31%C. OAKES. 
Biz, i?rte~1)retatiolz. of certain peculiatitles of 

tlce Caizat7ian viver basin o f  tacster?~ Oli3altonza: 
C. 	 F. BOLLINGER. 

EritIence o f  Pemito-Pennsylvanian glaciation in 
the  Wiclzita Xoui t ta ins :  S. WEIDM-4~. 

F. ~ITLLER.  
A coq~zl?arison of the  sizes of t k e  oocabz~lai.ies 

o f  f i f t ~ j  cllildrcn of the  salne a g e :  ~ ~ I R I A J IOAT-

.% special  feature of the progInam at the 
annual dinller, held on February 10. I raq the 
centennial celebration of the birtli of Loui.; 
Pastenr and Gregor 3Iendel. The following 
program n-as preseilted : 

Pastezcr's coitt?*ibzctions to  c1~~11tis t t 'y:C. L. 
NICKOLLS. 

Paatezu's co,ztributions t o  bacteriology an( /  
lmillology : GAPPREE ELLISON. 

Louis  Panteur-tlze ~ n a a :L. B. XICE. 
G P P ~ O T  A. RICHARDS.Xent le l :  

The follo~ving officer3 mei*e elected folk the 
encuing year : 

Pi.esidcnt, S. TVeiclmnn, Norman,  Oklailomn ; 
flrst eicg-prtsitle?zt, J o h n  E.  Guberlet,  Stillv-ater, 
Oklahoma ; seeowl vice-pt.esident, Fraiik G. Brooks, 
Oklaho~lia Ci ty ,  Oklahoma; secretarg, L. B. r i c e ,  
Norman,  Oklahoma; treasurer, J. I<: Brei ten-
becher, Korman,  Ok lahoma;  curator, Fred  Bill-
lard, Norman,  Oklahoma. 

L. B. XICE 
Sec'rctarg 

NORJIAN,OKLAFIOJIA 
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