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jnore o r l e g s t h e same; t h e s e c o n d c a u s e of e r r o r , on t h e 

e t h e r h a n d , may be a v o i d e d by u t i l i z i n g t h e g e o m e t r i c a l 

a v e r a g e of t h e l a r g e and the s m a l l d i a m e t r e s . 

F i n a l l y , t h e r e i s one more s o u r c e of e r r o r , 

i . e . , t h e p o s s i b i l i t y o f l o s i n g a s m a l l e r o r g r e a t e r 

amount of eggs when c a t c h i n g t h e a n i m a l , o r d u r i n g i t s 

s t o r a g e . T h i s r e f e r s t o a l e s s e r d e g r e e t o s r e c i e s 

f o r m i n g t h e S c l e r o c r a n g o n g e n u s , eggs of t h e s e s p e c i e s 

a r e f i r m l y a t t a c h e d # and t o a g r e a t e r d e g r e e , t o t h e 

s p e c i e s of Crangon g e n u s . The l a t t e r have more eggs 

p e r c l u t c h and o n l y i n e x c e p t i o n a l c a s e s t h e l o s s e s nay 

change t h e i r t o t a l number i n any c o n s i d e r a b l e d e g r e e . 

I n t h e s m a l l e s t s p e c i e s c o n s t i t u t i n g t h e M e t a c r a n g o n 

g r o u p , t h e eggs a r e r e l a t i v e l y l a r g e and u s u a l l y few i n 

n u m b e r . T h u s , i n t h e l a t t e r c a s e , t h e r e l a t i v e - n u m b e r 

o f l o s t e g g s may be c o n s i d e r a b l e , and t h e f e c u n d i t y 

t o o l o w . . T a k i n g i n t o c o n s i d e r a t i o n t h e v a l u e o f m e n t i o n e d 

s o u r c e s of e r r o r s , we have a p p r o a c h e d m e a n a l y s i s of 

t h e o b t a i n e d d a t a w i t h c a r e and have l i m i t e d o u r s e l v e s 

t o d e t e r m i n a t i o n of common f e a t u r e s . Among s u c h f e a t u r e s 

t h e f o l l o w i n g a p p e a r t o be e v i d e n t . 



-30-

$ a b l e 2 

D a t a on t h e f e c u n d i t y and egg d i m e n s i o n s . 
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•ngoa alba . • "i 
abyssorum 
aiaskensfc 
.almanni 
communis 
crangon 
dalli 
f randsoonim 
nigromacuiata 
nfgricauda 
resima 

t septemspinosa 
-stylirostris 

isocrangon intermedia 
volki 

iflocrangon sharpi 

850 
61 

2200 
7000 
4 2 » ) 
3500 
7700 
6100 
334 

1680 
4500 

79 
62 

573 

0,60x0,53 
0,75x0,60 
0,75x0,55 
0,80x0,48 
0,90x0,75 
0,50x0,45 
0,50x0,45 
0,58x0,48 
0,40X0,38 
0,50x0,40 
0,68x0,75 
0,65x0,50 
0,60X0,53 

1,05x0,70 
0» 65x0,65 
1,15x0,95 

Nectocrangon dentata . 246 •> ,25.4 2 2Г» 
N. crassa 448 1 50 X I 05 
N. lar 980 1 4U x I 15 
N. ovifer — - •> o o x i , 15 

Sclerocrangon atrox __ 3 3 3 x 2 ,62 
S. boreas 448 •> , 7 5 x 2 ,85 
S. derjugini 143 4 , 8 5 x 5 ,00 
S. ferox 133 3 , 0 0 x 2 ,20 
S. salebrosa 1735 •) 1 5 x 2 ,10 
S. zenkevitchi 52 3 , 7 2 x 2 ,00 
Metacrangon acclivis 5 1 75 X i ,00 
M. knoxi 45 1 , 5 0 x 1 80 
M. robusta 25 2 , 0 1 x 2 50 
M. spinirostris 25 2 , 0 0 x 1 GO 
M. variabilis 29 ' ) , 3 0 x 2 20 
Notocrangon antarcticus 890 2 0 0 x 1 52 

: 

l o w e s t f e c u n d i t y i s c h a r a c t e r i s t i c of t he 

M e t a c r a n g o n g r o u p , which i s r e p r e s e n t e d by the s m a l l e s t 

f o r m s w i t h r e l a t i v e l y l a r g e e g g s . M e d i u m - s i z e d and v e r y 

f e c u n d , t h e C r a n g o n h a v e v e r y . - e m a i l e g g s . The S c l e r o c r a n g o n 

g e n u s c o n s i s t s of t h e l a r g e s t fo rms and h o l e s a medium * 

p o s i t i o n ir; r e s p e c t t o t h e f e c u n d i t y and i s s i m i l a r t o 

M e t a c r a n g o n i n r e s p e c t t o t h e r e l a t i v e s i z e of e g g s . 
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I n t h e He so c r a n g o n t h e f e c u n d i t y i s j u s t a s low as in 

K e t a c r a n g o n , b u t t h e r e l a t i v e egg s i z e i s a p p r o x i m a t e l y 

t h e same as i n t h e Crangon g e n u s . The f e c u n d i t y of t h e 

g e n e r a R h.y n о с r ang on , N o t o c r a n g o n and fleet с c r a n g o n i s 

a p p r o x i m a t e l y i d e n t i c a l t o S c l e r o c r a n g o n , b u t i n - r e s p e c t , 

t o t h e r e l a t i v e d i m e n s i o n s of e g g s t h e f i r s t t h r e e g e n e r a 

may be p l a c e d be tween S c l e r o c r a n g o n and К е з o c r a n g o n . 

The a b s o l u t e egg d i m e n s i o n s i n c r e a s e i n t h e 

f o l l o w i n g o r d e r : Crangon - Mesocrangon - Rhynocrangon -

Нес t o e r a n g on - He tac ranp ; on - N o t o c r a n g o n - S c l e r o c r a n g o n 

( t a b l e 2 ) . The f o l l o w i n g e x p l a n a t i o n i s s u g g e s t e d f o r t h e 

m e n t i o n e d f a c t s . Owing t o l a r g e r b o d y - d i m e n s i o n s , 

r e p r e s e n t a t i v e s of Crangon and S c l e r o c r a n g o n a r e c a p a b l e 

of c a r r y i n g a c l u t c h of c o n s i d e r a b l e w e i g h t ; h o w e v e r , i n 

t h e f i r s t c a s e t h i s i s e f f e c t e d t h r o u g h a g r e a t e r number 

of s m a l l e g g s , w h i l e i n t h e s e c o n d c a s e , by a s m a l l 

number of l a r g e o n e s . As we know, t h e embryo d e v e l o p m e n t 

i n l a r g e e g g s i s c o n s i d e r a b l y p r o l o n g e d . I n d e e d , i n 

s p e c i e s .of t h e S c l e r o c r a n g o n g e n u s , which l a y v e r y l a r g e 

e g g s , t h e p e l a g i c l a r v a e a r e a b s e n t , w h i l e i n t h e Crangon 

g e n u s , w h i c h h a s s m a l l e g g s , t h e r e a r e f i v e l a r v a l s t a g e s . 

N o t o c r a n g o n and Ne с t ос r ang on , w i t h l a r g e r e g g s t h a n C r a n g o n , 

and s m a l l e r t h a n S c l e r o c r a n g o n , a r e c h a r a c t e r i z e d by a 
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s h o r t e n e d m e t a m o r p h o s i s . We may e x p e c t by analbr-у t h a t 

H h y n o c r a n g o n , wh ich h a s a p p r o x i m a t e l y i d e n t i c a l e g g s , 

a l s o h a s a s h o r t e n e d d e v e l o p m e n t . S p e c i e s of the 

M e t a c r a n g o n g r o u p , owing t o t h e i r s m a l l d i m e n s i o n s , 

c a r r y o n l y a s m a l l number o f r a t h e r l a r g e e g g s , and i n 

t h i s c a s e a s h o r t e n i n g of t h e d e v e l o p m e n t i s a l s o p r o b a b l e . 

U n d o u b t e d l y s u c h c o n s i d e r a b l e d i f f e r e n c e s i n t h e egg 

d i m e n s i o n s and i n t h e v a l u e of f e c u n d i t y have t h e p u r p o s e 

of m a i n t a i n i n g t h e n u m b e r s . I n t h e C r a n g o n r e n u s t h i s i s 

a c h i e v e d t h r o u g h a h i g h f e c u n d i t y c o m p e n s a t i n g t h e h i g h 

m o r t a l i t y among p l a n k t o n i c l a r v a e , a m o r t a l i t y , wh ich 

a p p a r e n t l y o c c u r s i n t h e g e n e r a N o t o c r a n g o n and N e c t o c r a n g o n 

( p o s s i b l y a l s o i n Rhynocrangon and M e t a c r a n g o n ) , b e c a u s e 

of s h o r t e n e d o n t o g e n e s i s , and i n S с1e г о с r a n g o n , b e c a u s e 

o f t h e i r c a r e f o r o f f s p r i n g . But why d i d t h e s e 

c o n d i t i o n s h a p p e n ? Why, f o r e x a m p l e , d o e s n ' t S c l e r o c r a n g o n 

c a r r y a c o n s i d e r a b l e number of s m a l l e g g s , and Crangon a 

s m a l l number o f l a r g e o n e s ? 

n i s t h e number of eggs 

p e r c l u t c h ; t h e i n d e x of 

t h e d i m e n s i o n s of an egg 
яЛтяшшшшшяшшштяашяшшаяшшт^тяшшшшштшшштт 

i s k = y l a r g e d i a m e t r e 
I 

x s m a l l d i a m e t r e . 

Metacrangon Crangon 
„-Mesdcrangon Notocrangon 
кЫлосгапдоп, ..v^-^p-

Le h g t h о1 с аг ара се 

F i g u r e 8 . R a t i o of body d i m e n s i o n s t o the number and s i z e ol 
e g g s i n a c l u t c h i n v a r i o u s g e n e r a of C r a n g o n i d a e 
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We must ' assume t h a t t h e .Crangon g e n u s , which 

i s r a t h e r pi i m i t i v e , m a i n t a i n s i t s i n i t i a l p o s i t i o n ; t h e r e 

i s no b a s i s t o b e l i e v e t h i s t o be a s e c o n d a r y phenomenon. 

I t i s n a t u r a l t h a t s m a l l e r fo rms c a n n o t have c l u t c h e s of 

same s i z e a s i n Crangon , t h e r e f o r e , a d e c r e a s e i n t h e number 

of l a i d e g g s must t a k e p l a c e . T h i s c o n d i t i o n i s o b s e r v e d 

i n t h e . M e t a c r a n g o n g e n u s . However , t h e p r e s e r v a t i o n of 

numbers by means of a h i g h f e r t i l i t y r a t e has a d e f i n i t e 

l o w e r l i u ' t b e low which a s u r v i v a l of a s u f f i c i e n t number 

of p l a n k t o n i c l a r v a e s c a r c e l y becomes a s t a t i s t i c a l 

p r o b a b i l i t y . S m a l l f o r m s b e l o n g i n g t o t h e Ties o c r a n g o n 

g r o u p s , and p o s s i b l y t o Rhyn о с r a ng on , a r e a p p a r e n t l y i n c a p a b l e 

t o c a r r y more e g g s t h a n a c r i t i c a l number," t h e r e f o r e , i n 

t h e s e g r o u p s t h e e v o l u t i o n l e d t o t h e c r e a t i o n of t h e 

a b i l i t y t o l a y l a r g e e g g s . Thanks t o t h i s a b i l i t y a 

s h o r t e n i n g i n t h e m e t a m o r p h o s i s c o u l d have a p p e a r e d i n 

b o t h g r o u p s . T h i s s h o r t e n i n g i n t h e m e t a m o r p h o s i s c o u l d . 

e n s u r e a s u f f i c i e n t s u r v i v a l r a t e of j u v e n i l e s . I n t h e 

e v o l u t i o n of S c l e r o c r a n g o n o c c u r r e d a p o s s i b i l i t y o f 

i n c r e a s i n g t h e f e r t i l i t y r a t e owing t o I n c r e a s e i n 

body d i m e n s i o n s . A p p a r e n t l y , h o w e v e r , t h e p h y l o g e n e t i c 

g r o w t h w h i c h t o o k p l a c e i n t h e p r e s e n t b r a n c h o c c u r r e d 

i n s u c h a m a n n e r , t h a t t h e g r o w t h r a t e of e g g s s u r p a s s e d 

t h e one of t h e b o d y . I t f o l l o w s f r o m h e r e , t h a t i n t h e 
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c-ourse ;f p h y l o g e n e t i c g r o w t h , in t h o s e c o n c r e t e i n s t a n c e s 

where t h i s g r o w t h o c c u r s , t h e i n c r e a s e i n t h e f e r t i l i t y 

r a t e d o e s n o t n e c e s s a r i l y a t t a i n any g r e a t e r s i z e . f u r t h e r -

m o r e , and t h i s i s t h e most i m p o r t a n t p a r t , t h e young s h r i m p s 

h a t c h e d f r o m e g g s a r e i n need of a s p a c e u n d e r t h e abdomen 

of t h e f e m a l e » Even S c l e r o c r a n g o n , a r a t h e r l a r g e a n i m a l , 

i s u n a b l e t o c a r r v s i m u l t a n e o u s l y s e v e r a l t h o u s a n d 

j u v e n i l e i n d i v i d u a l s . 

The r a t i o s of egg d i m e n s i o n s t o f e r t i l i t y a r e 

shown in f i g . 8 i n a g e n e r a l f o r m . Such r e l a t i o n s have 

an a d a p t a t i o h a l c h a r a c t e r and have a c e r t a i n s i g n i f i c a n c e 

i n t h e e s t a b l i s h m e n t of p h y l o g e n e t i c r a t i o s . F i r s t of 

a l l , we have an a rgumen t i n f a v o u r of t h e c o n c e p t of 

t h e p r i m i t i v e n e s s c f t h e Crangon genus and of t h e 

s p e c i a l i z a t i o n of o t h e r g e n e r a . E v i d e n t l y , S c l e r o c r a n g o n 

mus t be c o n s i d e r e d among t h e l a t t e r as t h e most s p e c i a l i z e d 

g : roup. . 

C o n c e r n i n g t h e D u r a t i o n of M e t a m o r p h o s i s . 
' 1 ш . 

D a t a on l a r v a l d e v e l o p m e n t , p e r h a p s b e c a u s e of 

t h e i r i n c o m p l e t e n e s s , do n o t add many s i g n i f i c a n t c o n t r i b u -

t i o n s t o t h e p r o b l e m of t h e p h y l o g e n e t i c r e l a t i o n s o f 

t h e s t u d i e d g e n e r a . P e l a g i c l a r v a e o f f i v e s t a g e s a r e 

known i n C. a l m a n n i , c r a n g o n ( L e b o u r , 1931)» f r a n c i s c o r u m . 



nigr '.cauda, nigromaculata, ( Israel, 1936 ; Bonnott, 1932) 

and ire completely absent in boreas (Gurney, 19U2), ferox 

(Woilebaek, 1909), zenkevitchi (Birstein and Vinogradov, 

1953) . It is believed that in the genus" Nectocrangon 

the development is shortened (Stephensen, 1916). Our 

data confirm the above-mentioned phenomena: we have 

discovered^female N. crassa on whose pleopods larvae of 

late stage with developed pleopods were attached. 

Conversely, in the Mesocrangon genus we must assume the 

existance of a complete cycle of larval development, 

because in a clutch of a M. intermedia female we found a 

zoaea larva. Most probably the female was fixated at 

the very moment of the hatching of larvae and fully 

formed zoaeae were visible through the cover of other 

eggs of this clutch. Similar to the Arctic Sabinea 

septemcarinata, the development of Notocrangon has three 

larval stages (Gurney, I9I4.2); furthermore, the structure 

of larvae in both species shows traits of similarity. 

Gurney sees in these facts an argument in favour of 
withJ 

taxonomical isolation of Notocrangon, a statement/which 

one must agree. Nevertheless, it would have been wrong 

to utilize these facts as an argument in favour of the 

similarity of the two genera. Shortening of ontogenesis 

leading to the viviparity is characteristic of many 
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i n v e r t e b r a t e s i n t h e A r c t i c and A n t a r c t i c , and i s 

c o n s i d e r e d a s an a d a p t a t i o n a l f e a t u r e o r i g i n a t i n g 

i n d e p e n t l v i n u n r e l a t e d g r o u p s . S i m i l a r i t y t r a i t s i n 

t h e S a b i n e a and N o t o c r a n g o n l a r v a e a r e d i f f i c u l t t o 

e v a l u a t e a t t h e p r e s e n t t i m e , i n s o f a r a s t h e s t r u c t u r e 

of t h e m a j o r i t y of o t h e r s p e c i e s r e m a i n s unknown. Seven 

N o t o c r a n g o n l a r v a e i n our c o l l e c t i o n hnve a c a r a p a c e t h a t 

i s 3*00 t o 3 - 3 5 m i l l i m e t r e s l o n g . E x o p o d i t e of I p l e o p o d 

and t h e s e t a e of e x o p o d i t e i n u r o p o d s , t h e a n a l s h i e l d 

and t h e d i s a r t i c u l a t e d n e s s of p l e o p o d s g i v e g r o u n d f o r 

c l a s s i f y i n g t h e s e l a r v a e a s V s t a g e i n d i c a t e d by 

M* V. Lebour (1931) f o r C r a n g o n , i . e . , t o I I I s t a g e of 

N o t o c r a n g o n . Numerous l a r v a e d e t e c t e d by V/. T . Caiman 

(1907) a r e , a c c o r d i n g t o t h i s a u t h o r , a t IV and V s t a g e s 

( i . e . , a t I I and I I I s t a g e s of t h e N o t o c r a n g o n ) , and t h e i r 

telef d e s c r i p t i o n c o r r e s p o n d s c o m p l e t e l y t o t h e s t r u c t u r e 

o f ou r l a r v a e . Thus , , u n t i l now t h e l a r v a e of I t o I I 

s t a g e s o f N o t o c r a n g o n r e m a i n w i t h o u t d e s c r i p t i o n . In 

r e s p e c t t o t h e a l r e a d y known f a c t s i t s h o u l d be s a i d t h a t 

t h e N o t o c r a n g o n l a r v a e a r e g e n e r a l l y c l o s e i n s t r u c t u r e 

t o t h e Crangon l a r v a e d i f f e r i n g f r o m t h e l a t t e r e x c l u s i v e l y 

I n p r e s e n c e o f a d o r s a l s p i n e on c a r a p a c e , l a t e r a l on t h e 

V a b d o m i n a l s egmen t and i n a l o n g e r r o s t r u m ( G u r n e y , 19U2) . 

The t a x o n o m i c a l i m p o r t a n c e o f t h e s e f e a t u r e s s t i l l r e m a i n s 

unknown; n e v e r t h e l e s s , i t i s e v i d e n t , t h a t i n t h e s t r u c t u r e of 

l a r v a l s t a g e s N o t o c r a n g o n d i f f e r s f r o m Crangon on ly i n s i g n i f i c a n t l y . 
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C o n c l u s i o n . 

T h e r e a r e two o p p o s i t e v i e w p o i n t s i n r e s p e c t 

t o t h e e v o l u t i o n a r y r e l a t i o n s of t h e Crangon and 

S c l e r o c r a n g o n g e n e r a . Ortmann (1895) b e l i e v e d t h a t t h e 

e v o l u t i o n went i n t h e d i r e c t i o n f rom S c l e r o c r a n g o n t o 

Crangon and l e d t o s i m p l i f i c a t i o n of body s c u l p t u r e . 

B o r r a d a i l e (1916) c o n s i d e r e d Crangon as a l e s s s p e c i a l i z e d 

g r o u p f rom which S с 1 e г о с r angon was d e r i v e d . The l a t t e r 

v i e w p o i n t a p p e a r s t o u s t o be b e t t e r f o u n d e d . N e v e r t h e -

l e s s , c e r t a i n m o r p h o l o g i c a l p e c u l i a r i t i e s p e r m i t us t o 

c o n s i d e r , t h a t t h e s p e c i a l i z a t i o n a l s o t a k e s p l a c e i n 

t h e Crangon g e n u s . 

The e v o l u t i o n of t h e g e n e r a H e s o c r a n g o n , M e t a c r a n g o n , 

N e c t o c r a n g o n went a l o n g t h e p a t h of p e r f e c t i o n i n - т a d a p t a t i o n s 

o f b u r y i n g i n t h e g r o u n d . G e n e r a l i z a t i o n of t h e S c l e r o -
' . / U 7 k 

c r a n g o n i s c o n n e c t e d w i t h t h e i n c r e a s e i n body d i m e n s i o n s , 

b u t t h e n a t u r e of t h i s phenomenon r e m a i n s unknown. The. 

Rhynoc rangon g e n u s shows a s h a r p c o n v e r g e n c e i n s c u l p t u r e 

t o S c l e r o c r a n g o n , b u t i s n o t i m m e d i a t e l y c o n n e c t e d w i t h 

t h e l a t t e r g e n u s . The N o t o c r a n g o n genus r e t a i n s s i m i l a r i t y 

w i t h Crangon and a c q u i r e s c h a r a c t e r i s t i c s , wh ich have no 

a n a l o g i e s i n o t h e r g e n e r a . The immed ia t e a n c e s t o r of 

N o t o c r a n g o n i s unknown. P r o p o s e d r e p r e s e n t a t i v e s a r e 

shown i n f i g . 9 -
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4 g u r e 9_« Diagram o f the phylogenetic relations 

of certain genera of Crangonidae. 
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An analysis of the structure of carapax and abdomen, of the appendages of the 
If fepleopede o f m a t e s and of the gilt apparatus of 58 species showed the necessity to 

S e « r a t e three new genera, Mesocrangon^ Rhinocrangon and Metacrangon, and of two 
)genera, Crangon and Neocrangoit of tne genus Crangon; this analysis proved the 

pendency of the genera Notocrangon, Sclerocrangon, Nectocrangon and Crangon, 
ipa«ltve*#natomic data and biological facts show that the evolution of some genera 
I s m ! tfc the improvement of the mode of burying into the bottom and was someti-
lelated 

t o an increase in body size and a change in fecundity, egg size and th* 
icter of larval development. Notocrangon is a specialized Antarctic genus. 


