more or less the same; the second cause of error, on the
ctiher hand, may be avoided by utilizine the peometricel

averare ol the large and the small diametres.

Pinally, there is one more source of error,
i.e., the possibility of losing a smaller or =rester

amount of eggs when catching the animal, or during its

storage. This refers to a lesser degreec to srecies

forming the Sclerocrancon genus, eggs of these svecies
are firmly attached, and to a greater degree, to the
srecies of Crancon menus. The latter have nore egss
rer clutch and only in exceptional_casés the losses may
crange their tdtal number‘in any cbnsidérable derree.

In the smallest stecies constituting the lietescrangon

group, the eggs are relatively large and usually few in
number. Thus, in the latter case, the relative nurbder

of lost eggs may be considerable, and the fecundity

too 16W.. Takiné into consideration the value of mentioned
scurces of errors, we have epproached the analysis of

the obtaﬁned data with care and have limited ourselves

‘to determination of common features, Aﬁong such features

the following sasrpear to be evident.
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Table. 2

-Date on the fecundityvy and egg'dimensions.

= o &
® = ) M o
Mgl Size o 3 Size
Species -+ Species -
! N of K O of
£ R, b
S al ©82S b egos
:3-58 o3
(5] u3
I e !
aalba o 7t| 850 | 0,60%0,53 || Nectocran : 15502,
b ’ gon dentata L2468 | 2 e500
a!bvssorum ) - 61 0,15x0,60 N. crassa 448 1,5(;~.'| ()5)
alstersis | — [019X0,55 || N lr 980 | 1,401,153
maoni ¢ S = %0 N. ovifer — | 2100 1L
ﬁgﬁgﬁ“ - %fg'OBonﬁs-s N Sl et
cran, . 7 0,500,45 {| Sclerocrangon atrox 4 — 13,33x2,62
dalli_ 1420 0,50%0,45 |f S. boreas s | 2
franciscorum . | 3500 | 0,58%0,48 || S. derjugini . 143 | 4,85x5,00
 nigromzculata | 7700 0,40%0,38 || S. ferox | 488 | v 20
nigricanda  * | 6100 | 0,50X0,40 || S. salebrosa 1735 | 2isxZ 10
fp}mm.m; ‘ 1223 g.ggxg,gg S. zenkevitchi : . Y 3 72‘/2'00
,069 X Metacrangon atCllVlS 5 5%,
Estylirostris. | 4500 | 0,60%0,53 || M. knoxi ARY 3‘;?{ 80
3 , _ M. robusta 25 {2,012
ngon intermedia .79 1 1,05%0,70 {| M. spinirostris 25 :fﬁ;?df
_ | 5621 0.85x0,65 || M. variabilis 29 | 21305220
*octangon sharpi 513 | 1,15 x0, 95 || Notocrangon antarcticus | 890 | 2.0ux1.52

‘The lowest fecundit:: is charagteristic of the

Metacrangon group, which is represented by the sriellest

forms with relatively large eggs. Medium-sized and very

facund, the Crangon have very small eges, The Uclerocrancon
genus consists of the largest forms and holds a medium
position in resrect to the fecundity and is sinilzsr to

Metacrangon in respect to the relative size ol egps.
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In tke Kesocrangon the fecundity is just as low as in

¥etacrangon, but the relative egg size is arrroximately

the same as in the Crangon genus. The fecundity of the

genera Rhvnocrengon, Hotocrangon and Nectccrangcn is

approximately identical to Sclerocrancon, but in restect

to the relative dimensions cf eggs the {irst three renera

may be placed vetween Sclerocrancsen anc lLeésccrangon.

The absolute egg dimensions increase Iin tne

following order: Crangon - Mesocrangon - Rhvnocranson -

dectocrangon - Metacrargpon - Notocrangon - Sclerocrangon

(teble 2). The following explanation is Suggested for tne
mentioned facts., Owing to larger body-dirensions,

representatives of Crangon and Sclerocranuson are capable

of carrying a clutch of considerables weirht; however, in
the first case this is effected through & greater number
of small eggs, while in the second case, by a small

number of large ones. As we know, the embr;o development

in large eggs is considersably

3
%

rrolonged. Indeed, 'in

species .of the Sclerocranron genus, which lay very larze

eggs, the relagic larvae are -absent, while in the Crancon

genus, which has small eggs, there are five larval stages.

Notocrangzon and Nectocrancon, with larger eggs than gyangon,'

and smaller than Sclerocrangcn, are characterized by a
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shortened metamorphosis. We may expect by analory that

Rhvnoecrangon, which has aprroximately ldentical eszrs,

also has a shortened development. Species of the

Metacrangon‘group, owihg to their small dimensions,

carry only a small number of rather larcse egrs, and in

this case a shortehing of the development is also provanle.
Undoubﬁedly such considerablé differences in the cgg
dimensions znd in the value of fecundity have the purpose
of.maintaining the numbers. In the Crangon renus this is
achieved through a high fecundity compensating the high

-riortality among planktonic larvee, a mortality, which

apparently occurs in the genera Notocrangon and Nectocrangon

(possibly also in Rhyvnocrangon and Metacrangoun), because.

of shortened ontogenesis, and in Sclerccranson, becsause

of their care for offspring. But why did these

conditions hapren? VWhyv, for example, doesn't Sclerccranron
& . 9 b PR

earry a considerable numver of small ergs, and Crangon a

smull number of large ones?
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Figure 8. Ratio of body dimensions to the number and size of
_ eggs in a clutch in various =enera of Crangonidae
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We must assume that the Crsn-on ~enus, which
is rather priﬁitive, maintains its initial position; there
is no basis to belie&e this to be a secondary phenomenon.
It is natural that smaller forms cannot have clutches cf

same size as in Crangon, therefore, a decrease in the number

.

~of laid =<gs must take place. This condition is observed

in the . lietacrangon genus. However, the preservation of
numbers bHry means of a high fertility rate has a definite
lower linii: velow which a survival of a sufficient numder

of planktonic larvae scarcely becomes a statistical

probability. Small forms belongine to the liesocrancon

groups, and possibly to Rhvnocrangon, are apparently incapable
to carry more eggs than a critical numoer, therefore, in -

these groups the evolution led to the creation of the

ability to lay large eggs. Thanks to this apility a
shortenin~ in the metamorphosis could have appzared in
both groups. This snortening in the metamorphosis could

ensure a sufficient survival rate of juveniles. 1In the

eﬁolution of Sclerocrangon occurred é~possibility‘of
increasiﬁg the fertility rate owing toc increase in

body dirensions. Apparently,_however,'the phvlogenetic
growth which took place in the present branch occurred
in such a manhér, that the growth rate of eggs surpassed

the one of the body. It follows from here, that in the
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coursé :f phylogenetic growth, in those concrste irstances
where this growth occurs, the increase in the fertility

rate does not necessarily attain any greater size. Murther-
more, and this is the most important part, the young Shrimps

hatched from eggs are in need of a srace under the abdcmen

of the female., FEven Sclerocrangon, a rather large animrmal,
is unanle to carry simultaneously several thcusand

~juvenile individuals.

The ratios of egg dimensions to fertility are

ons have

fary

shown in fig. 8 in a general form. Such relat

F

i

[ory
Q
5
Q
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an adaptational character and have a certain sign

ct

in the establishment of phylogeneticratios. TFirst of
all, we have an argument in favour of the concept of
the primitiveness cf the Crangon genus and of the

specialization of other genera. ILvidently, Sclerocrangon

must be considered amongs the latter as the most specialized

gfﬁuﬁ.

Concerning the Duration of Metamorphosis.

Data on larval development, verhanrs bdecause of
their incompleteness, do not add many sienificant contribu-
‘tions to the problem of the phylogenetic relations of

the studied genera. Pelagic larvae of five stares are

known in C. almanni, crangon (Lebour, 1931), franciscorum,

i
‘
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nigr:cauda, nigromaculata, (Israel, 1926; Bonnott, 1932)

and 2re completely absent in boreas (Gurney, 1942), ferox

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

1953). It is believed that in'the genus'Nectocrangén

the develbpment is shortened (Stephensen, 1916). Our
data confirm the above-mentioned phenomena: we have
discovered_female . crassa 6n whose pleopods larvae of
‘late stage with developed pleopods were zattached.

Conversely, in the Mesocrangon renus we must assume the

existance of a complete cyele of larval development,

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

zozea larva. ‘Most probably the female was fixated at
the very moment of the haﬁching of larvae and fully
formed zoaeae were visible through the cover of other
e~gs of this clutch. Similer to the Arctic Sabinea

septemcarinata, the developuent of‘Notocrangbn_has three

larval stages (Gurney, 1942); furthermore, the structure
of larvae in both species shows traits of similerity.
Gurney sees in these facts an argument in favour of

with /
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




" Notocrangon. Numerous larvae detected by V. T. Calman
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invertebrates in the Arctic and Antarctic, and is
considered as an adaptational feature originating
indepently in unrelated groups. Similarity traits in

the Sebinea and Notocrangon larvaé are difficult to

evaluate at the ﬁreseht time, insofar as the structuré
‘of the majority of other species remains unlmown. Seven
Notocrangon larvee in our collection hrve a cerapace that
is 3.00 to 3.35 millimetres long. Exorodite of I pleopod
and the éetae of exopodite in urorods, the anal shield
and the disarticulatedness of pleopods give ground for
clasSifyihg these larvae as V stage indicated by

M. V. Lebour (1931) for Crangon, i.e., to III stage of

—_—

(1907) are, according to this author, at IV and V stages

(i.e., at II and ITI stages of the Notocrangon), and their

-brief description corresponds completely to the structure

of our larvae, iThqu until now thellapvaé of I to II

stages of Notocranron remain without description. In

‘"pespect to the already known facts it should be said that

- the Notocrangon larvae are geﬁerally close in structure

to the Crangon larvae differing from the latter exclusivelj
in presence of a dorsal spine on carapace, lateral on the
V abdominal segmeﬁt and in a longer rostrum (Gurney, 1S42).
The taxonomical importance of these features still rehains

unknown; nevertheless, it is evident, that in the structure of

larval stages §ptbcrangon differs from Crangon only insignificantly.




Conclusion.

There are two opposite viewpoints in respect
to the evclutionary relations of the Crangon and

Sclerocrangon genera. Ortmann (1895) believed that the

evolution went in the direction from Sclerocrangon to

Crangon ard led to simplification of body sculpture.
Borradaile (1916) considered Crancon ss o less épecialized

group fron which Sclerocrangon was derived;_ The latter

viewpoint appears to us to be better founded. Neverthe-
less, certain morphological peculiarities permit us to
consider, that the specialization also takes place in

the Crangon genus.

The evolution of the genera kesocrsngon, Metacrangon,

Nectocrangon went albng the path of perfectionins adaptations

of buryvinz in the ground. Ceneralization of the Sclero-
crangon is connected with the increase in body dimensions,
but the nature of this phenomenon remains unknown. The

Rhynocranzon genus shows a sharp convergence in sculpture

to Sclerocrangon, but is not immediately connected with

the latter genus., The Notocrangon genus retains similarity
with Crangon and acquires characteristics, which have no
analogies in other genera. The immediate ancestor of

Notocrangon is unknown. Propcsed representatives are

shown in fig. 9.
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Picure 9. Diagram of the phylogenetic relations

of certain genera‘of'Crangonidae.
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SG yarate ﬂmrnew genera, Mesocmngan. hmocrmgon and. Metacrmgon and- of two
‘ ra, Crangon and Neocrangow' of ‘the genus Crangon, this analysis proved the
rdency of the genera Notoerangon, Sclerocrangon, Nectocrangon and Crangon,
ive-angtomic data and biological facts show that the evolution of some genera
ted in the improvement of the mode of burying into the bottom and was someti-

ated to an increase In body size and 2 change in fecundity, egg size and th2
" f lcter of tarval development Notocrangon is a spectahzed Antarctic genus.




