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bontriéﬁtioné to the knowledge of larval development in Cyclops leuckarti Claus,

+

-Natura, Milano, 19, 89-96 (1928)

Translated by W.J.P. Smyly.
'In examinifag the plankton of the lake of Ghirla {(Varesotto), I

have sometimes observed numerous individuals of a species of Cyclops

. which in 'all characters resembles Cyclpps-'ieuckarti (Claus) except'

thgi the hyaline membrane of éhe_lastlsegment of the first antenna .
-appears all finely serrated with twoe strong hﬁicheq instead of Qné,
.gs-ié.figured in Sﬁhmeil_(1892).' Givenbthe perfect identity  of all
other chér;cters, thishlittla difference does not seem.tq me sufficiént
reason for creétiﬁg a ﬁew.varietyz_it'ﬁould be possible to treat this
perhapé as a IOCallvgriety ﬁuijl reservé this for discussidn in the work

khich.l am in the course of doing on the plankton of the lake of Ghirla.

The purpose of this short note is to study the larval forms of

C. leuckarti which have many characters in common with C. oithonoides

var. hyalina, the larval development of which is described recently

by Manffedi, (1925). Drawings of the two forms are so much alike
that it seems to me interesting to find out what differences there

may be, however smalla'which may permit the identification of the

nauplius and metanauplius of these two Cyclops.

Taking account of the researches 6f Ziegelmayer (1925, Zeit.f.Wisg,

'_2.126) I have tried to recognise the first'stages of development

but, though having followed some cultures, I have never had the feortune
to examine newly hatched nauplii, nor to find the cast-skins in my

culture vessels.

However, the morphological difference between naup I & II is small

whiéh I could not make ocut from material preserved in formalin.
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Iffig.-a (title: I nauplius) refers then-probably to that Qﬂich'according
to'Ziegélﬁ#yer is the énd stage naup and wﬁiph is indicated in the
drawihﬁ ﬁf-ﬂénfredi ag nauplius I:._for claritf in naming, I will
indicﬁté ;ith tﬁeinamé of orfhonaupliué f following, the nomenclature

of Dietrich) the stage I nauplius and %ucceésively the other stages-

by name as I, XI, III, IV, v nauplius:.l; IT, III,IV,V metanauplius,.

.‘.- )

‘[metanauplius = copepo@idﬂ.

Nauplius series - ‘ i v

Nauplius I in C.leuckarti has an almost perfect oval-shape and,

as observed in C. oithonoides ithe posterior extremity does not show

any sign of bifurcation. On this extremity is inserted a single pair

of feathered setae which differ from those of C. oithonoides var. hyalina
in being mich shorter and not curved at the.tip.‘ Near the insertioﬁ
of this fine hair one sees a transferse series and two oblique series

" .
of very fine spines. Some setules (which increase ihnumber‘in each
successive stage one observes on the ventral side of the:nauplius.
Their position is a little diverse as in C, oithonoides var. hyalina,

ag one can easily see in comparison between the figure given here

and the corresponding figure in the work of Manfredi. Observing the

.drawings of the II, III, & IV nauplius of Cyclops oithonoides var. hyalina
{which are not given in the work of Manfredi but which I was able to

see as well) I have established that the II & III nauplius are not  _

qhaf&cterized by any particular difference. In the IV nauplius there

is a difference in C.oithonoides of the body which is considerably

elongated: there are well shown traces of a division into three
segments. (fig. 3)}. This segmentation becomes much more evident

in the successive stages. It is important -to note that while in

#

C.oithoﬁoides, the longest seta of the maxilla



';-is-that in the middle of'the expodité, in C.,leuckarti the longest. and
least robust is that,to the outside of the same nxpodite. The caudal

aetae are three on the side and of them only the outside is halry.

In the IV nauplius, Cyclops leuckarti (fig. &) has & form less

taﬁering than that of C.oithondides var. hyalina . The distal segment
. .‘I

‘of the expodite of the II antenna carries three plumose setae; the

-éndopodite carries three lateral sétae of which only the median is

:_ plﬁmose.l {(In Cyclops éithonoides the terminal setae of the expodites

afe iwc-and the lateral setae of,the.eﬁdop§dite also'tﬁo). In the IV
stage the 5aws are worth considéripg, indeed the spines have maintained
the séme relations in £his respect fb the ;ength as to their positions.
At the base of the ﬁaxillh on the inside is a plate less pointed.than
a spine and oh_the outside is scarcely pointed, The I & II pairs

of swimming feet instead are well visible: so much so that one can
clear;ywiétinguish endopodite and exopédite onhe ffom the other.

In the 1st pair, the endopodite is provided with three wéu—developed
spines .of whicﬁ the median is-the largest and the expodite is provided
with & épinés of ﬁhich the two inner ones are plumose., This pair of
1imbs ‘is here much more developed than the corfespondinglone in

Cyclops oithonoides var. hyalina. The outline of the furca is well

" marked and carries 3 pairs of rather long spines. One other character’
'in which the two species differ one can observe in the cast skin of

the nauplius, In that of Cyclops oithonoides, there is an oval hole

situated dorsally through which the new naupliusescaped from its old

shell. 1In Cyclops leuckarti however the empty shell appears torn at

the anterior'end.
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_ﬁetanauplius (: coﬁepodid) stages: |
' Thé 'fi;"st metanaul;_lius of C,leuckarti (Fig. 5) has's_mall dimensions

with tﬁelfifst antenna of 6 segments provided w;th long plumése stbae,
Tpe ﬁ;uthfpgrts‘are very.similaf t6 thoge of the aduit; hdwaﬁer .

the external jl_ua.rlgin.'o:t‘ thg'maxillla. (Fig, 5b), chara}:teriétic_ .of. the
species, show small notcﬁes.scarqely visible éxcépt under the highest
pover of the microscope. The fufé;iis well déLelopeq: of the 4 ferminal
' stetaé?haf insidé {inﬁermost).is?the-longest. In'fhe succeeding'stéjes
one observes ﬂothing'iﬁﬁpaftiéular however' the nﬂtched“mgfginfof.the
maxilla becomgs more evident stilIHin ihe_fhird meianaupiius_(?ig.:G);
In this stage appears also weli évidentjfhe hyaline memﬁrané of ;he two
iast segments of the 1st antenna. In the following table is indicated
the series of divisions of the segments of the ist antenna during

its development.

°9 | | ' B
Metanwuplius 1 1 2 ) 8 - 4.6 6 ' T
(nnlennn di G avt.) ' . '
Metgnanphius ITT 1 : 23 -4 & 6 1T
(nudenna i T art.) . ‘
Metunauplius 111 12 34 5 6. T 8 9
ntenna di 9 acl) _ _ .
Metanaupltius IV | 28 46 6 7 8 9 10 13
santenna i 11 art.} .

. Metqnnuplius V. 1 27 3 456 7 8 410 11
(anteona di 11 nrt)
Adwlio 1234667801011 i21314 15 16 17
(antenna di 17 art)) :
.
. CONTRIDUTO ALLA CONOSCENZA KCE, p :
Metanauplins 111 | 28 4 Y & TR Y ;
{antenva i & urt)) . : :
MetganduptinsTV. 1 23 - 4 b . I 78 9 i
{autennn i O art.) S f
Metanauplius V1 28 45 ¢ 7 8 $10 11
Ardnlto 1244 5678970 IT1Z18 1 15 1

{antenne di 16 art,)



It isiorth noting the fact that, in the Q O the fourth copepodid has

11 sggmenté'in the antenna and this antenna passes unchahged to the

5th ﬁopeﬁodidlln the dnoﬂinstead the antenna of 9 éégments in the .3rd

ucopepdd;ﬁ remains the same in the hth copepodid and only in the 5th

copepodid divides into 11 segments.
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Summarizing, the _fi,mdamentalifdifferenées between the larval forms

1

" 'of 'these two species are very small, but still sufficient to distinguish

eﬁeh the 1st.naupliﬁs‘stage. They conéist'prihcipally:_
1) 'iﬁ a shorter Ieﬁgth.;ﬁé-éu;fafure of the.tefminal éetae
"and a different arrangement of the.fiﬁé'setae of.the ventral
surface (ist 2nd and 3rd nauplius).

2)  in the more slender form of the body which shows also a
sketchylsegmentation and in the.distribution of the
spines of the maxilla (4th of.sth.nauplius).

3) in the iﬁferior margin notchéa of the maxillary 1imb
which oﬁe finds in all the copepodides. Also ﬁofeWOrtﬁy
is the developmen?allseries-of the_segments of the lét
antenna, inééed in the Yourth copepodid Q the antenna is

composed of 11 segments, a condition noted also in -

C. bicuspidatus. C.serrulatus, C. prasinus, C. oithonoides

var. hyalina, C.albidug, C.vernalis and C.strenuus.

The resulfs of this short investigation confirm the hypothesis
of Grandori that specific differences are fecognisabie even in the
nauplius_stages: and the fact is.all the more noteworthy in the case
which I have considered, in as:much ag one is dealing with nauplii-

belonging to species which are-very much alike, namely C. leuckarti

& C,oithonoides var. hyalina.
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Fig. 4. « Y.nauplins,
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’ Flg. 5a - T motanauplins Wig. b = plede mascellnre asteeno
. : v} ilel T metan.
Eh)

Fig: & - pieds maacollnre esterno del TIT metan.
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Please note that these translations were produced to assist the scientific staff of the
FBA (Freshwater Biological Association) in their research. These translations were
done by scientific staff with relevant language skills and not by professional

translators.



