
HOARY MARMOT or WHISTLER. 
(Marmota caligata cascadensis) 
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Fig. 3. A photograph showing the genes in chain-like fashion along 
the chromosomes in the nucleus of a salivary cell of the fly. 
(Drosophila melanogaster.) 

75 
T H E V I C T O R I A N A T U R A L I S T 

P u b l i s h e d by 
.The V i c t o r i a N a t u r a l H i s t o r y S o c i e t y 

The r e g u l a r m o n t h l y m e e t i n g o f t h e S o c i e t y was 
h e l d i n t h e R e a d i n g Room o f t h e P r o v i n c i a l l i b r a r y on 
T u e s d a y , November 1 4 t h . M r s . B . Woodward a c t e d as 
C h a i r m a n . A f t e r t h e r e a d i n g o f t h e m i n u t e s and c o r r e s p o n 
d e n c e , a v e r y i n t e r e s t i n g a d d r e s s was g i v e n by M r . W. 
Downes . A summary o f t h i s a d d r e s s f o l l o w s ; -

B E N E F I C I A L INSECTS AND HOW WE USE THEM: 

The s p e a k e r opened h i s a d d r e s s by comment ing 
upon t h e f a c t t h a t l a y m e n a r e p r o n e t o r e g a r d a l l 
i n s e c t s as n o x i o u s , w h e r e a s , i n p o i n t o f f a c t , o n l y 
about one h a l f o f one p e r c e n t o f a l l s p e c i e s a r e t o t a l l y 
n o x i o u s , w h i l e t h e r e m a i n d e r o f t h o s e u s u a l l y r e g a r d e d 
as h a r m f u l a r e p o s s e s s e d o f l e s s c o n s p i c u o u s r e d e e m i n g 
q u a l i t i e s . 

One o f t h e most u s e f u l o f i n s e c t f u n c t i o n s i s 
t h e p o l l i n a t i o n o f p l a n t s , and i n t h i s c o n n e c t i o n i t i s 
i n t e r e s t i n g t o n o t e t h a t t h e g e n e r a l r e v o l u t i o n a r y t e n -
dancy has b e e n f o r t h e p l a n t s t o adap t t h e m s e l v e s t o 
t h e i n s e c t s , r a t h e r t h a n t h e r e v e r s e . Many i n s e c t s , 
p a r t i c u l a r l y b e e t l e s , a r e o f enormous v a l u e as s c a v e n 
g e r s , and have a v e r y i m p o r t a n t p a r t i n t h e r e d u c t i o n 
o f o r g a n i c m a t t e r on t h e f o r e s t f l o o r . I n many c o u n 
t r i e s , and f rom e a r l i e s t t i m e s , i n s e c t s have been used 
as f o o d , and t r a v e l l e r s who have t r i e d them have r e 
p o r t e d t h a t some d i s h e s p r e p a r e d from them a r e t r u l y 
d e l i c i o u s . 

One o f t h e most a p p a r e n t u se s f o r i n s e c t s i s 
as p r e d a t o r s o r p a r a s i t e s upon h a r m f u l s p e c i e s . T h i s 
c a n no t be a c c o m p l i s h e d as s i m p l y as m i g h t a t f i r s t 
a p p e a r , as many f a c t o r s have t o be t a k e n i n t o c o n s i 
d e r a t i o n . The d e l i c a t e b i o l o g i c a l b a l a n c e o f N a t u r e 
must no t be u p s e t , and t h e r e must be r e a s o n a b l e 
a s s u r a n c e t h a t an i n t r o d u c e d p a r a s i t e w i l l c o n t i n u e 



t o adhere t o i t s n o r m a l d i e t i n t h e new s u r r o u n d i n g s , 
and no t i t s e l f become a p e s t . I n Canada and t h e 
U n i t e d S t a t e s t h e r e must be i n t e r n a t i o n a l a g r e e m e n t , 
s i n c e i n s e c t s i g n o r e t h e f o r t y - n i n t h p a r a l l e l . 
F u r t h e r m o r e , c a r e must be t a k e n t h a t t h e new p a r a s i t e s 
a r e i n t r o d u c e d as p u r e c u l t u r e s , s i n c e t h e p r e s e n c e 
o f s e c o n d a r y p a r a s i t e s upon them may n u l l i f y t h e i r 
e f f e c t . 

Canada i s f o r t u n a t e i n h a v i n g , a t B e l l e v i l l e , 
O n t . , t h e b e s t l a b o r a t o r y on t h e c o n t i n e n t f o r t h e 
s t u d y and b r e e d i n g o f p a r a s i t i c i n s e c t s . H e r e , p r o p o s e d 
new i n t r o d u c t i o n s a r e g i v e n c a r e f u l s t u d y and r e l i e v e d 
o f t h e i r h y p e r p a r a s i t e s , w h i l e c o n d i t i o n s n e c e s s a r y 
f o r t h e i r s u r v i v a l a r e i n v e s t i g a t e d . I f found s u i t 
a b l e f o r i n t r o d u c t i o n t h e y a r e t h e n b r e d i n l a r g e 
number s , and s h i p p e d t o t h e p o i n t o f r e l e a s e . 

One o f t h e e a r l i e s t u ses o f p a r a s i t e s was made 
i n C a l i f o r n i a , where i t was found t h a t a s e r i o u s i n 
f e s t a t i o n o f F l u t e d S c a l e c o u l d be c o n t r o l l e d by t h e 
i n t r o d u c t i o n o f L a d y b i r d s . I n t h e H a w a i a n I s l a n d s , 
l a r g e c o m m e r c i a l p l a n t a t i o n s have been p r o t e c t e d by 
t h e i n t r o d u c t i o n o f some 90 s p e c i e s of p a r a s i t e . 

I n C a n a d a , p a r a s i t e s have been used t o combat 
t h e d e p r e d a t i o n s o f L a r c h , S p r u c e and Whea t - s t em Saw-
f l i e s , E a r w i g s , W h i t e f l y , H o l l y - l e a f M i n e r s , and 
E u r o p e a n C o r n b o r e r s . W h i l e most p a r a s i t e s a r e used 
i n t h e c o n t r o l o f o t h e r i n s e c t p e s t s , t h e r e have 
been c a s e s where man has used them a g a i n s t h i s ene 
m i e s i n t h e v e g e t a b l e k i n g d o m . Of t h e s e , t h e most 
o u t s t a n d i n g s u c c e s s has been i n t h e c a s e o f t h e 
P r i c k l y P e a r c a c t u s i n A u s t r a l i a . H e r e , t h e c o m p l e t e 
r u i n o f t h o u s a n d s of a c r e s o f p a s t u r e was a r r e s t e d 
by t h e combined use o f a b e e t l e , a f u n g u s - b e a r i n g 
c a t e r p i l l e r , and a m i t e . 

F o l l o w i n g t h e a d d r e s s , s l i d e s were shown, 
i l l u s t r a t i n g p a r a s i t i c w a s p s , l a c e w i n g s , s y r p h u s 
f l i e s , and p r e d a t o r y l a d y b i r d l a r v a e and s t i n k - b u g s . 
The c o n c l u d i n g i t e m was a f i l m i l l u s t r a t i n g t h e work 
o f t h e B e l l e v i l l e l a b o r a t o r y , w i t h p a r t i c u l a r r e f e r 
ence t o t h e c o n t r o l o f t he E u r o p e a n C o r n - b o r e r . 

L . L o l i n C u r t i s . 

The V a n c o u v e r I s l a n d Marmot 

One o f t h e l e a s t known mammals on V a n c o u v e r I s l a n d i s 
t h e marmot . T h i s i s no doub t due t o t h e f a c t t h a t mar 
mots a r e found o n l y a t o r above t i m b e r l i n e and t h e n o n l y 
a t s c a t t e r e d p o i n t s . H i k e r s , p r o s p e c t o r s and t i m b e r -
c r u i s e r s may o c c a s i o n a l l y see t h e s e a n i m a l s b u t t h e g e n 
e r a l p u b l i c s e l d o m has an o p p o r t u n i t y . 

Marmots were f i r s t n o t e d on V a n c o u v e r I s l a n d i n I9IO 
when D r . K . S . S w a r t h o f t h e U n i v e r s i t y o f C a l i f o r n i a 
d i s c o v e r e d them h i g h i n t h e m o u n t a i n s s o u t h o f A l b e r n i . 
They have s i n c e been found i n s e v e r a l o t h e r l o c a l i t i e s 
i n c l u d i n g Mount W a s h i n g t o n i n t h e F o r b i d d e n P l a t e a u , 
t h e v i c i n i t y o f J o r d a n Meadov/s and t h e head o f Shaw 
Creek f l o w i n g i n t o Cov / i chan L a k e . They p r o b a b l y o c c u r 
i n many o t h e r p a r t s o f t h e I s l a n d w h e r e v e r c o n d i t i o n s 
a r e s u i t a b l e f o r t h e i r e x i s t e n c e . 

The f a v o u r i t e haunt o f t h e marmot i s i n a r e a s o f 
r o c k s l i d e s where t u m b l e d masses o f l a r g e b o u l d e r s form 
s h e l t e r s u n d e r w h i c h t o b u r r o w . I n some p l a c e s t h e y 
f r e q u e n t open c o u n t r y u s u a l l y on a s l o p e w i t h a s o u t h 
e r n e x p o s u r e and where an o c c a s i o n a l r o c k p r o v i d e s b o t h 
a v a n t a g e p o i n t upon w h i c h t o s i t and a t t h e same t i m e 
a r o o f f o r t h e u n d e r g r o u n d b u r r o w . I n t h e s e s u r r o u n d 
i n g s t h e y may be o c c a s i o n a l l y seen bu t more o f t e n t h e y 
a r e h e a r d o n l y , t h e i r s h r i l l w a r n i n g w h i s t l e b e i n g t h e 
o n l y s i g n o f t h e i r p r e s e n c e t o t h e a p p r o a c h i n g human. 
A v i g i l a n t o b s e r v e r may see t h e s e m o u n t a i n d w e l l e r s by 
c a r e f u l l y s t a l k i n g an a r e a where t h e y a r e known t o 
o c c u r bu t o n l y a l o n g and p a t i e n t w a i t w i l l award t h e . 
w a t c h e r w i t h an o p p o r t u n i t y t o see t h e s e w a r y mammals 
once t h e y have r e t r e a t e d i n t o t h e b u r r o w i n a l a r m . 

The marmots o f V a n c o u v e r I s l a n d a r e n o t i c e a b l y d a r 
k e r i n g e n e r a l c o l o r a t i o n t h a n t h o s e on t h e m a i n l a n d 
and f o r t h i s and o t h e r r e a s o n s t h e y a r e c o n s i d e r e d t o 
r e p r e s e n t a s e p a r a t e s p e c i e s , Marmota v a n c o u v e r e n s i s . 



The c o l o u r o f t h e f r e s h p e l a g e i s v e r y d a r k brown 
above and b e l o w w i t h a w h i t e spo t on t h e fo r ehead and 
a w h i t e s t r e a k down t h e m i d - l i n e o f t h e b e l l y ; i n a¬
d u l t s a few g r i z z l e d h a i r s may be a r o u n d t h e s h o u l d e r s . 
A l a r g e ma le may measure more t h a n two f e e t i n t o t a l 
l e n g t h . 

Marmots have two t y p e s o f c a l l , a b i r d - l i k e 
c h i r p i n g sound r e p e a t e d a t i n t e r v a l s o f a few seconds 
and a s h r i l l w h i s t l e u s e d o n l y o c c a s i o n a l l y and u s 
u a l l y as an a l a r m . The l a t t e r c a l l w h i c h has g i v e n 
r i s e t o t h e name " w h i s t l e r " commonly used i n r e f e r 
r i n g t o t h e s e a n i m a l s , may be h e a r d o v e r l o n g d i s t a n c e s . 
I n t o n e , p i t c h and i n t e n s i t y i t i s s i m i l a r t o t h e 
sound p r o d u c e d by b l o w i n g o v e r t h e open end o f an emp
t y . 2 2 l o n g c a r t r i d g e . 

The food o f t h e s e r o d e n t s c o n s i s t s c h i e f l y o f 
v e g e t a t i o n g r o w i n g i n t h e i m m e d i a t e v i c i n i t y o f t h e 
c o l o n y . The b l u e b e r r y ( V a c c i n i u m ) a p p e a r s t o be one 
o f t h e i r f a v o u r i t e p l a n t s . They a r e n o t a d v e r s e t o 
t r y i n g a b i t o f m e a t , s u c h as p r o v i d e d by a dead com
r a d e , i f t h e o p p o r t u n i t y p r e s e n t s i t s e l f , b u t t h e y 
a r e u s u a l l y c o n s i d e r e d t o be s t r i c t v e g e t a r i a n s . S u f 
f i c i e n t f a t i s a c c u m u l a t e d d u r i n g t h e s h o r t summer 
s e a s o n t o e n a b l e them t o h i b e r n a t e f o r a p e r i o d w h i c h 
may be as l o n g as September t o t h e f o l l o w i n g May o r 
J u n e . 

G . C l i f f o r d C a r l , 
P r o v i n c i a l Museum. 

THE A P P L E SAWFLY 

S a w f l i e s a r e members o f t h e o r d e r o f i n s e c t s 
c a l l e d Hymenop te r a w h i c h i n c l u d e s a l s o t h e a n t s , b e e s , 
w a s p s , and t h e m u l t i t u d e o f p a r a s i t i c f o u r - w i n g e d 
f l i e s w h i c h a r e s u c h i n v a l u a b l e agen t s i n c o n t r o l l i n g 
t h e number o f many d e s t r u c t i v e i n s e c t s . The s a w f l i e s , 
h o w e v e r , a r e p l a n t f e e d e r s and i n t h e l a r v a l s t a g e 
r e s e m b l e t h e c a t e r p i l l a r s o f moths and b u t t e r f l i e s . 
Some o f them a r e s e r i o u s p e s t s and one o f t h e w o r s t 

o f t h e s e i s t h e a p p l e s a w f l y . I t i s a n a t i v e o f Eu rope 
and appea red f o r t h e f i r s t t i m e on t h i s c o n t i n e n t s e 
v e r a l y e a r s a g o , b e i n g r e p o r t e d a l m o s t s i m u l t a n e o u s l y 
from New Y o r k s t a t e and V i c t o r i a , B . C . where i t i s now 
common. 

The l a r v a o f t h e a p p l e s a w f l y b o r e s i n t o young 
a p p l e s and feeds w i t h i n t h e f r u i t c a u s i n g i t t o d r o p t o 
t h e ground when i t i s about an i n c h o r so i n d i a m e t e r . 
Such f a l l e n f r u i t w i l l be found t o have o n e , o r o c c a 
s i o n a l l y t w o , f a i r l y l a r g e h o l e s i n t h e s i d e f rom w h i c h 
t h e l a r v a has emerged and t h e i n t e r i o r w i l l be found t o 
be e x t e n s i v e l y e a t e n and f u l l o f b l a c k o r b rown d e c a y 
i n g m a t t e r . 

The l o s s c a u s e d by t h e a p p l e s a w f l y i s o f t e n 
s e r i o u s . The f l y seems t o have a p r e f e r e n c e f o r t h e 
b e t t e r f l a v o r e d d e s s e r t v a r i e t i e s s u c h as G r a v e n s t e i n , 
B e l l e f l o w e r , W e a l t h y , Duchess and K i n g and may d e s t r o y 
as much as 75 p e r c e n t o f t h e f r u i t . The f l y i s a 
s m a l l b l a c k i n s e c t about h a l f an i n c h i n l e n g t h w i t h 
orange m a r k i n g s on t h e head and t i p o f t h e abdomen. 
I t emerges f rom cocoons formed i n t h e s o i l b e n e a t h 
t h e t r e e s when t h e f i r s t a p p l e s come i n t o b l o o m and 
l a y s i t s eggs i n t h e b l o s s o m s . W i t h i t s s a w - l i k e 
o v i p o s i t o r i t p i e r c e s t h e s i d e of t h e c a l y x b e l o w t h e 
p e t a l s and d e p o s i t s an egg a t t h e base o f t h e c a l y x 
c u p . The egg h a t c h e s i n about t e n d a y s and t h e young 
l a r v a a t f i r s t f eeds on t h e s k i n o f t h e n e w l y - f o r m e d 
f r u i t on w h i c h i t c r e a t e s a c h a r a c t e r i s t i c l i n e a r s c a r . 
When t h e l i t t l e a p p l e s a r e l a r g e enough i t b o r e s i n t o 
t h e m , e x c a v a t i n g t h e i n t e r i o r . The l a r v a m a t u r e s i n 
about a month and forms a t o u g h s i l k e n c o c o o n a t t h e 
d e p t h o f f o u r t o s i x i n c h e s i n t h e s o i l . 

F o r t u n a t e l y t h e c o n t r o l o f t h i s d e s t r u c t i v e p e s t 
i s no t d i f f i c u l t . One a p p l i c a t i o n o f a s p r a y s h o u l d 
be g i v e n c o n s i s t i n g o f l i g h t p e t r o l e u m o i l e m u l s i o n 
a t a s t r e n g t h o f two p e r c e n t i n w a t e r w i t h n i c o t i n e 
s u l p h a t e added a t t h e r a t e o f one ounce t o f o u r g a l 
l o n s o f s p r a y . A r s e n a t e o f l e a d s h o u l d be added a t 
t h e r a t e o f e i g h t t a b l e s p o o n s t o f o u r g a l l o n s o f 



s p r a y t o c o n t r o l c a t e r p i l l a r s and o t h e r f o l i a g e e a t e r s 
The- s p r a y must be a p p l i e d j u s t a f t e r t h e b l o s s o m s have 
f a l l e n and s h o u l d be d i r e c t e d a t t h e c a l y c e s as t h e 
o b j e c t i s t o d e s t r o y t h e s a w f l y eggs l y i n g w i t h i n . B e 
s i d e s c o n t r o l l i n g s a w f l y t h i s c o m b i n a t i o n s p r a y c o n t r o 
o t h e r p e s t s and t h e r e b y e f f e c t s a g r e a t improvement i n 
t h e c o n d i t i o n o f t h e t r e e s . 

W. Downes , 
C o n v e n e r . 

HEREDITY UNDER THE MICROSCOPE 

L i f e f o r an i n d i v i d u a l b e g i n s a t f e r t i l i z a t i o n , 
bu t t h e b e g i n n i n g o f t h e i n d i v i d u a l i s t h e end o f a 
c o m p l i c a t e d c h a i n o f e v e n t s i n t h e c e l l t h a t have gone 
f o r w a r d w i t h m i r a c u l o u s p r e c i s i o n . Many o f t h e s e p r o 
c e s s e s c a n be s e e n by t h e a i d o f a m i c r o s c o p e - o r 
r a t h e r what i s s een i s t h e end r e s u l t , f o r t h e c e l l s 
a r e no l o n g e r a l i v e and f u n c t i o n i n g when p r e p a r e d f o r 
m i c r o s c o p i c e x a m i n a t i o n . 

MECHANISM OF INHERITANCE A T Y P I C A L CELL 

P l a n t s and a n i m a l s a r e made up o f m i l l i o n s o f 
c e l l s ( F i g . 2 ) t o o s m a l l t o be s e e n e x c e p t by means o f 
a m i c r o s c o p e . C e l l s d i f f e r i n s i z e and a p p e a r a n c e 
a c c o r d i n g t o t h e i r l o c a t i o n and f u n c t i o n , but t h e g e n 
e r a l make-up i s t h e same, e a c h c e l l h a v i n g a n u c l e u s 
and c y t o p l a s m . I n a s t u d y o f i n h e r i t a n c e t h e p a r t o f 
t h e c e l l i n w h i c h we a r e p a r t i c u l a r l y i n t e r e s t e d i s 
t h e n u c l e u s , f o r i t c a r r i e s t h e m a t e r i a l w h i c h d e t e r 
mines t h e c h a r a c t e r o f t h e p l a n t and a n i m a l , and w h i c h 
i s pa s sed on t o t h e o f f s p r i n g t o d e t e r m i n e i t s c h a r 
a c t e r i s t i c s . I n e v e r y c e l l t h e n u c l e u s c o n t a i n s a 
c e r t a i n number o f d a r k l y s t a i n i n g b o d i e s c a l l e d chromo 
sornes, w h i c h ' a r e t h e v e h i c l e by w h i c h t h e c h a r a c t e r 
i s t i c s o f one g e n e r a t i o n a r e handed on t o t h e n e x t . 

HOW THE CELLS OF PLANTS AND ANIMALS MULTIPLY 

E v e r y l i v i i i g c e l l a r i s e s from a p r e - e x i s t i n g c e l l 

A p l a n t o r a n i m a l b e g i n s l i f e as a f e r t i l i z e d egg 
w h i c h i s t h e p r o d u c t o f two r e p r o d u c t i v e c e l l s — ( o n e 
f rom t h e m a l e ( spe rms) and f e r t i l i z i n g c e l l s o f p o l l e n ) 
and one f rom t h e f emale ( eggs ) w h i c h u n i t e and become 
one . W i t h t h e g r o w t h o f t h e b o d y , o r t h e b e g i n n i n g 
o f l i f e , t h i s f e r t i l i z e d e g g , one c e l l , d i v i d e s and 
becomes t w o ; t h e r e s u l t a n t c e l l s become f o u r , t h e f o u r 
e i g h t , and so o n , u n t i l e v e r y one o f t h e m i l l i o n s o f 
c e l l s i n p l a n t s or a n i m a l s i s p r o d u c e d . When t h e c e l l s 
d i v i d e , e a c h chromosome i n a n u c l e u s i s v e r y c a r e f u l l y 
d i v i d e d i n h a l f l o n g i t u d i n a l l y , so t h a t t h e n u c l e u s 
o f each d a u g h t e r - c e l l has e x a c t l y t h e same equ ipment 
o f chromosomes as t h e m o t h e r - n u c l e u s ( F i g . 5 ) . The 
e x a c t n e s s o f d i v i s i o n i n i t s e l f s u g g e s t s t h a t t h e 
chromosomes, t h e b o d i e s i n t h e n u c l e u s , a r e t h e b e a r 
e r s o f h e r e d i t y c h a r a c t e r s , s i n c e none o f t h e o t h e r 
c e l l c o n s t i t u e n t s seem t o be so a c c u r a t e l y d i v i d e d a t 
d i v i s i o n o f t h e b o d y - c e l l s . 

W i t h i n t h e r e p r o d u c t i v e o rgans o f b o t h ma le and 
female a d i f f e r e n t k i n d o f c e l l d i v i s i o n t a k e s p l a c e 
t o form t h e r e p r o d u c t i v e o r germ c e l l . The r e p r o d u c 
t i v e c e l l s a r e t h e egg o r o v u l e , p r o d u c e d by t h e female 
and t h e sperm o r p o l l e n , p r o d u c e d by t h e m a l e . The 
r e p r o d u c t i v e c e l l s i n c r e a s e l i k e t h e b o d y - c e l l s ; t h a t 
i s , one c e i l d i v i d e s and becomes t w o , and two f o u r , 
and so o n , bu t t h e b e h a v i o u r o f t h e chromosomes i s 
d i f f e r e n t . 

A t t h e t i m e t h e r e p r o d u c t i v e c e l l d i v i d e s i t b e 
comes e v i d e n t t h a t t h e ci iromosomes e x i s t i n p a i r s 
( F i g . l ) ; t h u s t h e r e i s a l w a y s an even number o f chromo
somes i n e v e r y b o d y - c e l l o f an o r g a n i s m . The two 
components o f e a c h p a i r o f chromosomes a r e a l w a y s 
i d e n t i c a l i n shape and s i z e . ( T h i s i s s t r i c t l y t r u e f o r 
a l l t h e chromosomes e x c e p t f o r s e x ) . When c e l l d i v i s i o n 
t a k e s p l a c e no s p l i t t i n g o f t h e i n d i v i d u a l chromosome 
t a k e s p l a c e ; i n s t e a d , t h e chromosomes a r e d i s t r i b u t e d 
t o t h e d a u g h t e r - c e l l s i n s u c h a way t h a t t h e ch romo
somes o f e a c h p a i r i n t h e m o t h e r - c e l l p a s s one t o one 
d a u g h t e r - c e l l , and t h e o t h e r t o t h e o t h e r d a u g h t e r -
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c e l l ( F i g . 4 ) . S i n c e t h i s p r o c e d u r e r e d u c e s t h e chromo
some number f o r t h e d a u g h t e r - c e l l s t o h a l f t h e number 
p r e s e n t i n t h e m o t h e r - c e l l , t h i s p a r t i c u l a r c e l l d i v i 
s i o n i s c a l l e d t h e r e d u c t i o n d i v i s i o n . These r e d u c e d 
d a u g h t e r - c e l l s g i v e r i s e t o r e p r o d u c t i v e c e l l s ( sperms 
and e g g s ) . I t i s i m p o r t a n t t o remember t h a t t h i s r e 
d u c t i o n o f t h e chromosomes f o r t h e r e p r o d u c t i v e c e l l s 
i s no t i n d i s c r i m i n a t e , bu t a l w a y s i n v o l v e s a s e p a r a t i o n 
o f t h e two components o f each chromosome p a i r . When 
two r e p r o d u c t i v e c e l l s u n i t e and f e r t i l i z e , t h e r e i s 
o f c o u r s e a r e t u r n t o t h e n o r m a l number o f chromosomes 
o f t h e b o d y - c e l l s . N a t u r a l l y , t h e r e f o r e , o n e - h a l f o f 
t h e i n h e r i t a n c e comes from one p a r e n t and o n e - h a l f 
f rom t h e o t h e r . 

CHROMOSOMES 

Chromosomes a r e t h e m a t e r i a l b a s i s o f h e r e d i t y , 
t h e v e h i c l e by w h i c h t h e c h a r a c t e r i s t i c s o f one g e n 
e r a t i o n a r e handed on t o t h e n e x t ( F i g . l ) . They can 
be seen i n t h e n u c l e u s by l o o k i n g t h r o u g h t h e power 
f u l m i c r o s c o p e . The chromosomes have c h a r a c t e r i s t i c 
s h a p e s ; t h e y may be s t r a i g h t o r c u r v e d , s t o u t o r s l e n 
d e r , and i n t h e s e d e t a i l s may v a r y from s p e c i e s t o 
s p e c i e s . E a c h k i n d o f l i v i n g t h i n g has i t s c h a r a c t e r 
i s t i c chromosome o u t f i t , and t a k e s t h e most m i n u t e and 
e l a b o r a t e p r e c a u t i o n t o p r e s e r v e t h e c o n s t a n c y o f t h a t 
o u t f i t a t e v e r y c e l l d i v i s i o n . L o o k i n g v e r y c l o s e l y 
t h r o u g h t h e p o w e r f u l m i c r o s c o p e we c a n see t h a t e v e r y 
b o d y - c e l l has a d o u b l e s e t o f t h e s e v i t a l l y i m p o r t a n t 
chromosomes. F o r e x a m p l e , i n t h e female f r u i t - f l y 
( D r o s o p h i l a m e l a n o g a s t e r ) e a c h n u c l e u s c o n t a i n s a 
p a i r o f l i t t l e b l o b b y chromosomes , two p a i r s o f l o n g 
e r V - s h a p e d chromosomes , and a p a i r o f s t o u t s t r a i g h t 
r o d s . 

When t h e r e p r o d u c t i v e c e l l s , sperm and e g g - c e l l s , 
a r e f o r m e d , t h i s d o u b l e s e t as d e s c r i b e d above i s 
s e p a r a t e d i n t o two s i n g l e s e t s . Thus e a c h egg o r 
germ c e l l o f t h e f r u i t - f l y has one v e r y l i t t l e b l o b b y 
chromosome, two l o n g e r V - s h a p e d chromosomes , and one 
o f t h e s t o u t r o d s . When t h e sperm and e g g - c e l l s u n i t e 
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i n f e r t i l i z a t i o n t h e i r n u c l e i j o i n , and t h u s a d o u b l e 
s e t i s founded a g a i n . The p r o g e n y r e c e i v e s a s e t , o r 
one o f e a c h p a i r , o f i t s chromosomes from e a c h o f i t s 
p a r e n t s . 

GENES  

M e n d e l , i n o r d e r t o e x p l a i n t h e r e s u l t s we o b t a i n e d 
by c r o s s i n g r e d and w h i t e f o u r - o ' c l o c k f l o w e r s , assumed 
t h a t somewhere i n t h e p l a n t s ' c o n s t i t u t i o n t h e r e were 
h e r e d i t a r y u n i t s c o n c e r n e d v / i t h t h i s o r t h a t s p e c i f i c 
c h a r a c t e r . I n t h i s p a r t i c u l a r c a s e t h e r e must be u n i t s 
w h i c h have t o do v / i t h t h e c o n t r o l o f F l o w e r c o l o u r , and 
t h e s e u n i t s he supposed were s e l f - p e r p e t u a t i v e and d i d 
no t m i x w i t h one a n o t h e r . Today we c a l l t h e s e u n i t s by 
t h e t e c h n i c a l name o f g e n e s . ( F i g . 3 ) . A l l t h e c o u n t l e s s 
b r e e d i n g e x p e r i m e n t s t h a t have been done s i n c e M e n d e l ' s 
work was r e d i s c o v e r e d have c o n f i r m e d h i s o r i g i n a l i d e a , 
and i n a d d i t i o n have e s t a b l i s h e d a new f a c t — n a m e l y , 
t h a t t h e s e g e n e - u n i t s a r e c a r r i e d i n t h e chromosomes . 
L i k e an a t o m , a gene i s s o m e t h i n g t h a t has n e v e r been 
seen o r f e l t . I t i s i n f e r r e d . More t h a n a c e n t u r y 
ago s c i e n t i f i c men were f o r c e d t o b e l i e v e i n t h e e x i s 
t e n c e o f atoms by t h e c h e m i c a l b e h a v i o u r o f d i f f e r e n t 
s u b s t a n c e s when t h e y combined and s e p a r a t e d . Today 
s c i e n t i f i c men have been f o r c e d t o b e l i e v e i n t h e 
e x i s t e n c e o f genes by t h e r e p r o d u c t i v e b e h a v i o u r o f 
p l a n t s and a n i m a l s i n b r e e d i n g e x p e r i m e n t s . "Gene" 
can be d e f i n e d as t h a t s o m e t h i n g i n t h e chromosomes , 
w h a t e v e r i t s n a t u r e may b e , w h i c h i s e s s e n t i a l t o o r 
d e t e r m i n e s t h e deve lopmen t o f a p a r t i c u l a r c h a r a c t e r 
and i s r e s p o n s i b l e f o r t r a n s m i s s i o n from p a r e n t t o 
o f f s p r i n g . I t has been found t h a t each chromosome 
o r d i n a r i l y c a r r i e s a l a r g e number o f t h e s e g e n e s . 
M o r e o v e r , a g i v e n gene o c c u p i e s a d e f i n i t e p l a c e i n a 
d e f i n i t e chromosome. 

M E N D E L ' S FIRST LAW 
EXPLANATION OF FOUR-O'CLOCK CROSS 

I t w i l l be remembered t h a t when we c r o s s e d r e d 
and w h i t e f o u r - o ' c l o c k s a l l t h e o f f s p r i n g were p i n k , 



and when we i n b r e d t h e s e p i n k s — t h a t i s , c r o s s e d a 
p i n k w i t h a p i n k — w e o b t a i n e d a s e c o n d g e n e r a t i o n show
i n g t h r e e d i s t i n c t t y p e s i n t h e p r o p o r t i o n o f one r e d 
t o two p i n k s t o one w h i t e . 

We e x p l a i n o u r r e s u l t s i n t h e f o l l o w i n g way: 
S i n c e e v e r y c e l l o f t h e p l a n t ( e x c e p t f o r t h e a c t u a l 
r e p r o d u c t i v e c e l l s ) c o n t a i n s a d o u b l e chromosome o u t 
f i t i t must c o n t a i n two o f t h e s e c o l o u r - p r o d u c i n g g e n e s . 
I n t h e o r i g i n a l r e d f o u r - o ' c l o c k p a r e n t f rom w h i c h we 
s t a r t e d , t h e s e genes were r e d - p r o d u c i n g ; i n t h e w h i t e 
p l a n t t h e y were d i f f e r e n t and t u r n e d t h e f l o w e r s w h i t e . 
When t h e c r o s s was made , t h e p i n k p l a n t s o f t h e f i r s t 
g e n e r a t i o n r e c e i v e d one o f t h e i r chromosome o u t f i t s 
f rom each o f t h e i r p a r e n t s . Hence i t f o l l o w s t h a t t h e i r 
c e l l s c o n t a i n one c o l o u r - c o n t r o l l i n g gene o f e a c h k i n d , 
one r e d - p r o d u c e r and one w h i t e - p r o d u c e r . So t h a t t h e 
r e s u l t i n g f l o w e r s a r e a compromise be tween r e d and w h i t e ; 
t h a t i s , p i n k . N e x t , ?/hen t h e p i n k p l a n t p r o d u c e s r e 
p r o d u c t i v e c e l l s , t h e r e s u l t was a l i t t l e more c o m p l i 
c a t e d . 

I t may be r e c a l l e d t h a t when a b o d y - c e l l d i v i d e s 
t o p r o d u c e r e p r o d u c t i v e c e l l s , t h e n a t u r e o f t h e d i v i 
s i o n i s s u c h as t o d i s t r i b u t e i n t o d i f f e r e n t d a u g h t e r -
c e l l s t h e components o f each p a i r o f t h e chromosomes . 
F o r a p i n k p l a n t ; one of t h e chromosome p a i r w i t h t h e 
r e d gene on i t goes t o one r e p r o d u c t i v e c e l l and t h e 
o t h e r w i t h t h e w h i t e gene on goes t o a n o t h e r . Abou t 
50 p e r c e n t o f t h e p o l l e n and o v u l e s w i l l t h e r e f o r e 
c a r r y t h e chromosome w i t h t h e gene f o r r e d f l o w e r and 
t h e r e m a i n d e r w i l l c a r r y t h e chromosome w i t h t h e gene 
f o r w h i t e f l o w e r . So t h a t when p i n k p l a n t s a r e s e l f -
f e r t i l i z e d o r c r o s s e d w i t h e a c h o t h e r , f o u r k i n d s o f 
f e r t i l i z a t i o n ensue as f a r as c o l o u r - g e n e a r e c o n c e r n e d . 

They a r e as f o l l o w s and a r e i l l u s t r a t e d i n F i g . l O c t . i s s u e 
(1) A r e d - c a r r y i n g p o l l e n g r a i n m i g h t f e r t i l i z e a w h i t e -

c a r r y i n g egg ; r e s u l t , a r e d - f l o w e r e d p l a n t . 
(2) A r e d - c a r r y i n g p o l l e n - g r a i n m i g h t f e r t i l i z e 

a w h i t e - c a r r y i n g egg ; r e s u l t , a p i n k - f l o w e r e d p l a n t , 
a h y b r i d . 

(3) A w h i t e - c a r r y i n g p o l l e n - g r a i n m i g h t f e r t i 
l i z e a r e d - c a r r y i n g egg ; r e s u l t , a p i n k - f l o w e r e d p l a n t , 
a h y b r i d , 

(4) A w h i t e - c a r r y i n g p o l l e n g r a i n m i g h t f e r t i 
l i z e a w h i t e - c a r r y i n g egg ; r e s u l t , a w h i t e - f l o w e r e d 
p l a n t . 

As we have s e e n , a l l t h e s e p o s s i b i l i t i e s have 
h a p p e n e d . The second g e n e r a t i o n was m i x e d and c o n 
t a i n e d r e d , p i n k , and w h i t e f l o w e r i n g p l a n t s . 

The c r o s s be tween t h e r e d and w h i t e f o u r - o ' c l o c k s 
and t h e i n b r e e d i n g o f t h e p i n k o f t h e f i r s t g e n e r a t i o n 
i l l u s t r a t e s M e n d e l ' s f i r s t l a w o f t h e i n d e p e n d e n c e and 
m u t u a l a l o o f n e s s o f t h e g e n e s . When a r e d - p r o d u c e r 
and a w h i t e p r o d u c e r e x i s t t o g e t h e r i n one p l a n t , t h e 
v i s i b l e r e s u l t i s a b l e n d o f r e d and w h i t e . B u t t h i s 
i s o n l y t h e r e s u l t a n t o f two i n d e p e n d e n t and a n t a g o n 
i s t i c i n f l u e n c e s ; t h e genes t h e m s e l v e s n e i t h e r b l e n d 
n o r c o n t a m i n a t e one a n o t h e r . When t h e p r o d u c t i o n o f 
g e r m - c e l l s b r i n g s t h e t i m e f o r p a r t i n g , e a c h goes i t s 
s o l i t a r y w a y , b e a r i n g no t r a c e o f h a v i n g been a s s o c i 
a t ed f o r months o r y e a r s w i t h t he o t h e r w i t h i n t h e 
m i c r o s c o p i c chambers o f t h e c e l l s . M o r e o v e r , i t e v i 
d e n t l y makes no d i f f e r e n c e w h e t h e r we use a r e d -
f l o w e r e d p l a n t as our o r i g i n a l ma le p a r e n t and a w h i t e 
f o r f e m a l e , o r v i c e v e r s a . I n b o t h c a s e s t h e p r o g e n y 
w i l l be p i n k . A l l t h a t m a t t e r s i s t h e k i n d o f genes 
c a r r i e d i n t h e chromosomes from t h e ma le and f e m a l e . 

W. R . F o s t e r , 
PROVINCIAL DEPARTMENT 
o f AGRICULTURE, 
V I C T O R I A . 
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N O T I C E O F M E E T I N G S 

CORRECTION 
The O r n i t h o l o g y Group M e e t i n g on 
"Songs o f B r i t i s h C o l u m b i a B i r d s " M r . J . O . C l a y 

i s on Tuesday 5th December ; n o t t h e 4 t h as s t a t e d i n 
l a s t m o n t h ' s i s s u e . 

MONTHLY MEETING 

Tuesday P r o v i n c i a l L i b r a r y R e a d i n g Room. 
Dec.12th 

S p e a k e r ; G . HARDY 

- o n — 
"FROM SEA SHORE TO MOUNTAIN TOP 

I N FLOWER LAND . " 

GROUP MEETINGS — 

D e c . 19th: G e o l o g y •— M r . W. Mathews 
"The G e o l o g y o f t h e L o w e r M a i n l a n d . " 
B i o l o g y L a b . , V i c t o r i a C o l l e g e , J o a n C r e s . 

Dec . 2 6 t h : O r n i t h o l o g y — M r . J . O . C l a y 
An o u t d o o r m e e t i n g f o r t h e p u r p o s e o f t a k 
i n g a C h r i s t m a s c e n s u s o f t h e b i r d s t h a t 
w i n t e r i n Beacon H i l l P a r k and t h e f o r e s h o r e 
i n t h e i m m e d i a t e v i c i n i t y . 

Mee t a t t h e Band S t a n d , B e a c o n H i l l P a r k 
a t 2 p . m . 

I t i s s u g g e s t e d by t h e Commit tee t h a t t h o s e members u n 
a b l e t o a t t e n d , m i g h t f o r w a r d t o t h e S e c r e t a r y a l i s t 
o f b i r d s s e e n i n t h e i r d i s t r i c t on t h a t d a t e , i n o r d e r 
t h a t a l i s t f o r t h e d i s t r i c t c an be t a b u l a t e d . 

"PRIMARY J 
SPERMATOCYTE 1 

A ) REDUCTION 
V l < - DIVISION-* 

PRIMARY 
OOCYTE 

SPEPMAT.DS <§) ® $ ® pffiW ) 
BODIES V / 

SPERMATOZOA 

SECONDARY 
OOCYTE 

IMMATURE 
OVUM 

MATURE 
OVUM 

FERTILIZED EGS 
Fig. 4. The diagram shows the reduction division; one of each pair of chromosomes goes to 

the reproductive cells, spermatozoa, and ovum. When the reproductive cells unite to form the 
fertilized egg, there is a return to the normal number of chromosomes of the body-cell. 

C D 
Fig. 5. The diagram shows how the body-cells increase in number (growth). A. Resting stage. 

B. The cell with four chromosomes in the nucleus. C. Separation of the daughter chromosomes 
formed by the longitudinal splitting and beginnings of the division of the body-cell. D. Cell division 
practically complete. 
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