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STELLA, S. Megacyclops viridis Jurine, abyssal form i n Lago Maggi ore

Mem Inst. Ital. Idrobiol. 17,57-79 (1964)

| nt roducti on.

Megacycl ops viridis Jurine, noticed in Lago Maggiore in 1912 by De Marchi from

the littoral vegetation of Pallanza, is a nornmal nenber of the littoral plankton
of the | ake.
The subgenus Megacycl ops, created by Kiefer in his revision of the

viridis-vernalis group, contains european and american species sone of which are

today considered as varieties of the species viridis.

The probl emof the norphology and of the distribution of the Italian
viridis has been examined in the 1943 paper of Pirocchi, after the report of an
abyssal formin Lake Conb: in 1947, Pirocchi extended her observations to the
littoral viridis of Lake Maggiore in the region of the basin of the Borronee
i sl ands: the Cycl opi dae showed, on exam nation, norphol ogi cal and norphoretric
diversity of magnitude in the isolated ecol ogi cal popul ations, i.e. in biotopes
separated fromeach other by |large depths, hardly surmountable by a species which
is a poor swimrer and usually remains close to the bottomon which it creeps or
frisks about.

To the observations in the coastal zone followothers in deeper regions.
In 1942, Pirocchi had al ready observed, in the sane basin of the islands,
ovi gerous fenal es of |arge dinensions at |60m deep. Ravera observed subsequently
(1956), in sediment raised from300m, some stage V copepodi ds.

In lake Maggiore, the viridis lives then at great depths. In other |akes
it has also been noted fromdeep water: as for references, Zschokke (1911) finds
it in the 'lakes of the "Four Cantons" of Geneva, "Jouse", Bernese (berland and
Scotland. Hofer (1899) has found it in Lake Constance; Fehlmann (1912) in Lake
Lugano; Qurney (1933) in Ennerdal e; Pirocchi (1943) in Lake Cono.

The two fornms of the | akes of Constance and of Cono are especially
Interesting: they are exanpl es of remarkabl e size, without eyes or pigmentation,
with 11 segnmented antennul es ana biramous |inbs, to such an extent to be considered

forns related to C gigas in dinensions and to C clausii in juvenile characters.

Note: batial e describes organisns inhabiting the depth of a | ake:
is synonynous with benthic for great depth.



In Cct. 1960 the Istituto Ital. di Idiobiol. kindly put at ny disposal, some
sanpl es fromdeep water taken with the Jenkin surface nud sanpler at 360m ; the
di scovery of Cviridis, as stage V copepodids, confirmed the presence of a
prof undal popul ati on; one may put thus the probl emof the phenotype features of
the various popul ations of the | akes and the rel ati ons bet ween t hem

The viridis of the deep seemto have (Pirocchi 1943) some characters
whi ch di stinguish themfromcoastal fornms; a larger size, some juvenile characters
and, probably inrelation to the habitat, sonetines absence of pignent and of eyes.

Are then the profundal popul ations of Cviridis to be considered as
ecol ogi cal variations of coastal viridis, or an ancient formdifferentiated by
isolation, and related to those northern forns which re-entered the |iving-space
of C gigas? In this second case the profundal viridis of the cisalpine | akes
shoul d be consi dered a boreoal pine form UWnfortunately the scarcity of evidence,
the uncertainty of the specific deternination of the various forns of the group,
the |l ack of body measurenents and bi ol ogi cal data have till now constituted a
formdable difficulty for the systenmatics of the group.

An anal ysis of the structure and the biol ogy of the populations in the
various biotopes in Lake Maggi ore mght it seemed, contribute to the resolving
of some of these problens. Qur researches have therefore been directed to the
systenatic study and the biology of the viridis of the depths of the | ake and
conparison of. our collections with the littoral form
METHCDS. In this work, the results are given of work done fromJan. 1961-Nov. 1962
and the concl usi ons whi ch are drawn.

The collecting stations have been fixed in the basin of the Borronee islands, a
basi n which is considered a separate zone in the layout of the |ake and where
Pirocchi has collected and studied the littoral viridis. W have deternmi ned sone
level s around 100, 200 and300m deep along the direction Isola Madre-Cerro; the
very steep gradi ent down to about 100m nakes, in that zone, sanpling at higher

l evel s probl emati cal .

The sanples in the deep were taken with a Jenkin sanpler (Mrtiner 1942)

whi ch proved very effective, permtting one to collect" at the desired depth a

col um of water of the same height above the nmud as that of the sedinment. Thus

wer e caught the Cycl opi dae whi ch have been in contact with the nud or were



swimming just above it. Each collection was nmade in duplicate.

In the | aboratory the water was siphoned out and the individuals
counted and sorted according to sex and instar. The material was then in part
fixed in formalin and preserved in al cohol and glycerine, and in part kept alive
for breeding.

W have nmade the first observations on the behaviour of the aninals
directly in the Jenkin tube which we have been careful not to shake to avoid
nmuddyi ng the water with results always fatal to Cycl opi dae: left undi sturbed
they live for sone weeks feeding on the organic detritus and on the snall
organi sns present in the mud. The adults swimvery actively rising above the
bott om young copepodids swmnore slowy and generally remain close to the
nud- sur f ace.

The superficial layer of the nud appears soft, has a brown col our
and is rich in organi c substances, contains vegetable fragnents, diatons, protozoa,
dendrocchi, oligochaetes (always in snmall nunbers), a few exanples of Cycl ops

serrul atus Fi scher, Paracyclops finbricatus (Fischer) and exceptionally sonme young

copepodi d stages of Cycl ops strenuus abyssorum praeal pi nus Ki ef er.

Breedi ng has been studied in crystallizing dishes with | ake water and
a layer of nud on the bottom the vessels are placed at 6-8°C, mean tenperatures
of the water of the [ ake at 100m

The aninals, prevalently carnivores, are fed with small Daphni a or
Artem a: observations in the laboratory were nade on the cycle of devel opnent
and tentative experiments on the influence of tenperature, of starving, and of
l'ight on Cycl opi dae.

In quantitative estimates, we have net sone difficulties: at each
station all individuals have been counted and. sex and stage of devel opment noted
inthe two sanples. The vol une of water taken in the Jenkin, whose cylinder has
a base area of 38.5cnf, is about 1% . with some variation according to the depth
of the nmud. The difficulty of collecting has not however permtted nunerous
col lections: for this reason the counts are not able to furnish an exact
representation of the bottom populations but only an indication of their structure
and stability.

Quantitatively, Cviridis is scarce at all depths. Tablel gives the



col l ecting dates and the nunber of individuals of various stages represented in
the sanpl es (always duplicated) between 100 and 300m in the two years.

ANALYSI S OF THE MORPHOLOGY AND BCDY MEASUREMENTS.

Mat eri al s exam ned: 22 femal es (12+eggs) and 10 adult mal es collected on 18 Jan. 1961

at 120 and 300m depth. After a first examnation and after sone prelimnary neasurenents
we have observed the presence at 120m of females with eggs of two distinct sizes,

of 2.3-2.6mm with 20 30 eggs/sac and femal es of 3.0-3.5mm with 40-50 eggs/sac. A
dualismin size has been described for other Cyclopidae: inC scutifer of northern
Sweden (Lindstrom 1952-58: Ascel son 1961) the two types, called respectively A the

snmal lest and B the Greatest are norphologically alike and differ instead in the annual
cycle. W have exanined t he norphol ogy of the adults of two types and of the two sexes.

Qvigerous female type A Fig 1A Body 1t. 2310-2650 . Colour off-white with green

shade. Eye red fuchsia well formed. Body massive. Cephal othorax elliptical with
maxi numwi dth at the level of the distal third of the first somte. Wdth of prosoma
55%o0f the length. First somte bell-shaped with |lateral angles rounded, succeeding
segments with flattened bl unt angl es turned back towards the bottom Sixth sonite
fused with the first abdominal to formthe genital sonite, flattened | ateral protuberances
and rounded, posterior margins denticul ate.
Met asona (Fig 2A) slender. First abdonminal somite dilated; posterior margi ns denticuiate
on all abdoninal sonites, with denticles nmore pronounced at the insertion of the furcal
ram.
Furcal ram (Fi g3A) slender. Ratiolt: width, 4. 31

Inside nargins of the ram with long and thin hairs: inner furcal setae shorter
than the ramus and shorter than twice the length of the outer seta. Ratio of the mddle
furcal setae inner to outer=1.29:1. Lateral seta hairless, inserted alittle bel ow
the distal third: and outer inside setae with hairs on their whole [ ength, median
setae hairless on the proxi mal ends. Dorsal setae snoot h.

Seminal receptacul umof the formcharacteristic of the species with strong
concavity on the anterior margin.
Ant ennul es of 17 segnents which do not extend beyond the first segment, of the
cephal ot horax. Swi mmi ng appendages with endopite and exopodite 3 segnented (Fig 14&15):

spine formula 2:3:3:3. Terninal segments of the endopodite of leg 4 (Fig 3A slender with

ratio lt:width= 2.49:1 End spines of the segments unequal :ratio inner spine



length to It. of termnal segment=0.935:1. Leg 5 (Fig. 6) with first segnent broad,
inner spine of the second segnent short and segnented. Setae snooth: the seta of
t he second* segment shorter than that of the second. (See footnote) Egg-sacs adhering
to the abdonmen, with 20-40 eggs of about 120 mcron in dianeter.
Type B. (Fig 1 B) Body | ength 2800-3290u. Prosoma nassive, with width 57%
of the length. Metasona large (Fig 2B.) Furcal ram slender (Fig 3B) with ratio
length:width = 4.34:1. Ratio of the length:w dth of the second segnent of the .
endopodite of leg4 (Fig 5B) = 2.56:1. Ratio spine (inner) lengthto the length
of last segment of endopodite = 0.953:1. Lateral furcal setae inserted distally.
Ratio of inner nmedian furcal seta to outer ditto = 1.24:1
Egg-sacs large, w th 40-60 eggs of 140-150 m crons di aneter.
Adult male. (F g 4) The norphol ogi cal differences between nales of different size
are practically insignificant. Here then only type Ais described and the two types
are exam ned separately under "body neasurenents".
Type A. Body | ength 2047-2106u. Type B. . Body | engt h 2366- 2377u. Body sl ender .
Antennul e of 17 segnents. Furcal ram (Fig 7) slender withratio length:wi dth=3.6-3.9:1
Term nal inner furcal setae shorter than ranus. CGenital somte (Fg 20) well
devel oped. 5th pair as in the female. 6th pair (Fig 3) with robust inner spine as
| ong as the nedi an set ae.

Body neasurenents.

20 ovi gerous fenal es have been nmeasured for 27 characters and 12 adult nales for 12
by the nethods given by Bal di and Pirocchi (1943)

For each type the mean value (M in mcrons has been conputed and the
standard error (e) for each character. The results are listed in Table 2. In the
table a difference is evident in the two types in the characters which are rel ated
to the body dinensions: the differences are nore pronounced in the females than in
the males. The different characters are those of |ength and breadth of prosona, the
nmet asoma and subordi nately of the furcal setae. One observes next sone difference
in the measurements of the relative characters of leg 4, less in that of leg 5.

The percentages, calculated for the two types, showa relative isonetry for

the values of the 4th and 5th pairs of legs and a greater variation in the | engths

*(Footnote-:The Italian word "secondo” is used here in each case but presunably

the second "second", should read "first")



of the nmetasoma, of the abdomen and of the furcal ram, |ess in the nmeasurenents of
t he wi dt h.

In mal es, differences are evident in characters 1,2,3, and 11 relative to
t he body di nensions, yet in away |ess obvious than in the fenale and | ess evi dent
in the dimensions of the furcal ram and of the furcal setae.

The nor phol ogi cal physi ognony of the two types appears very simlar and on the basis
of the analysis of the body neasurements one is not able to conclude that two distinct
popul ations are present: individuals of different size are nixed in the sane sanpl es
and showa series of values frommnimal to maximal, with i ncrease of the sane about
two neans whi ch characterise precisely the two types A and B whi ch we have separat ed
t he popuati ons.

In Table 3 are set out for conparison, with reference to the characters
nore significant in ovigerous fenales, the tw types of the profundal formwith the
littoral formof the, | ake and sone related forns. One deduces fromit that the type A
corresponds nost to the coastal viridis of the lake (Pirocchi 1947) while the type B
approaches C. gigas for large size and i n sone norphol ogi cal characters, especially
inthe relative lengths of the nedian furcal setae and of the spines of the |ast
segnent of the endopodite of leg 4 inthe females and in the nale in the structure
of leg 6.

C. gigas is not yet accepted by all authors as a good species, being
consi dered for exanple by Schneil (1892) Lilljiborg (1901) Sara (1903) a giant form
of Cviridis. Kiefer (1928) and Qurney (1933) on the contrary consider it a species
inits ow right through the | arge body size, the shortness of the antenna, the
sl enderness of the endopodite of leg 4 and the position of insertion of the |ateral
seta on the furcal ramr There are still some characters |ess well defined and subj ect
however to variation according to the individual and in particular to the age.

Stenothermc in cold water, C gigas is described as a northern formin
smal | basi ns (Scandi navi a, Bohem a, Hungary, Switzerland) and on the bottomof |arge
| akes, as we have sai d above and as confirmed also in recent reports; the | ake of
Pl 6n (Herbst 1951) and the | ake of Constance (Kiefer 1963)

Cycl e of devel oprent.

On the basis of the observations made in 1961 the annual cycle of the profundal

Cviridis is as foll ows: -



In May they are found on the bottomin the first copepodid stages: Il and IV, we
have not found younger stages or nauplii. It is probable that the spring copepodids
cone fromw nter eggs: the stage |1l copepodids are about 1mmlong (Fig9) and they
have seven sonites of which two are abdoninal and the antennul es have 9 segnents.

The copepodi ds of stage IV (Fig 10) are a little bigger and have 8 sonites
of which 3 are abdomnal: they showthe outline of the 5th pair of |egs and antennul es
of 9 segments in both sexes, in the nmales shorter and nore robust. The |ast segment
of the cephal othorax has a finely toothed posterior margin.

These first postlarval stages can be distinguished fromthose of C. strenuus
abyssorum which are found on the bottomin the period of circulation, on the basis
of the description of the larval devel opment of this |ast species illustrated by
Qurney (1933). The first copepodid stages of C.viridis are nore advanced i n organi sation
in conparison with those of C strenuus, indeed at stage |V the two sexes are al ready
i dentifiable.

The spring catch is nade up al nost exclusively of young copepodids of the
5th stage: they neasure from1.6-1.8mm the fenales (Fig 11} are larger than the nal es
(Fig 12). The mal es form40%in respect to the femal es. The body has 9 sonites of which
4 are abdomnal, the swmmng | egs are biranmous, the antennule has 11 segments in
both sexes ana are nore slender in the female (Fig 17) nore thick-set in the nmal e(Figl8)
The 4th and 5th sonites of the cephal ot horax have the posterior margin toothed.

O 1st July larger copepodids are found: the femal es about 2mmlong and t he
males alittle smaller. The first two pairs of |inbs(appendages) have biranous exo-
and endopodites, the third and fourth however show a hint of division, consisting
of a transverse line of setules on the segnent of the two arns. Ml es and fenal es
are now sexual |y mature: under the binocular the ovaries and ovi ducts can be seen
with eggs in various stages of nmaturation and the testes and spermatic ducts. Inthis
stage the copepodites renmain all the sumrer wi thout noulting: they becone covered
with epibionts but remain active. U to the second half of Septenber the character
of the popul ati on does not change: this is nade up al nost exclusively of nature stage V
copepodids and only a fewinmmature stages. The transfornation cones towards the end
of Cctober: in the. collection of 23 Cct. 1961, taken at 115mdepth we found several
stage V females with the spernatophores attached to the genital segnent (Fig. 21)

and sone recently noul ted young fenal es acconpani ed by nal es with antennul es not



yet geniculate (preadult stage?)(Fig. 19)

Sone stage V copepodi ds have al so been observed pairing. Egg-bearing femal es which
have about twenty eggs per sac neasure at nost 2.8mmand bel ong therefore to the
smal ler group (type A). During succeedi ng weeks one can observe a progressive
increase in the nunber of adults and a gradual di sappearance of the postlarval stages:
by January one finds at last only adults, fenales for the nost part with eggs and
males in the proportion of 40%in respect of the fenales. Dualismin size is evident
in the winter popul ation.

Fi g 22 shows the annual cycle of Cyclopidae at depths between 100and 200m The
curves showthe %of adults, mature stage V copepodi ds and i nmature stages coll ected
in the sanpling seasons. It is evident that the adults (ral es and femal es, egg-
bearing and not) have a maxi numfirst in Jan-Feb, a gradual full in spring and a
second maxi numin Sept- Nov. The copepodids showa different cycle with an absol ute
maxi mumin sumrer and autum; the juveniles are restricted to the spring-tine with
a brief appearance in winter. The different rhythmof the annual cycle at different
depths is able, in our opinion, to explain the variability of size of the viridis
in the depths. The adults of type A that is the snaller individuals, which
represent the nore abundant fraction, are derived fromthe stage V copepodi ds
precociously fecundated or fromthe young autum adults: those of the typeB, the
| arger, cone fromthe ol der copepodi ds or are ol der adults.

Innature, there is then the possibility of a precocious fecundation. To
verify whet her this phenonmenon is rare or conmon, we have reared sone stage V
copepodids: 15 nales and 15 fenmales matured were isolated in Qct 1962 froma
collection taken froma depth of 115m Fed in the usual way and kept at a constant
tenperature of 8°C the Cycl opi dae wer e wat ched each week: only one fenal e was
fecundated at once as a 5th stage copepodid but died without noulting: the other
femal es noulted after a few days: tw died, eight were mated by newy nmoul ted nal es
(which retained the juvenile character of a non-genicul ate antennul e) They produced
egg-sacs and many eggs which hatched into nauplii which reached finally the sixth
stage. The other noulted fenal es were not fecundated at once and grew in size:(p.72)
the males increased only in length. These adults copul ated and the fenal es formed
egg-sacs. W& have al so subjected the autum copepodid V to different tenperatures

fromthe optimal tenperature of 6-8°C Sone individuals were held in dishes at 0°C



These gradual |y slowed down and ceased to feed but put back at 6°C they rapidly
becane active again: sone noulted but did not reproduce. Individuals held at 14°C
died within a fewdays. Qher individuals were starved: they were watched for two
weeks without increase in size: the copepodids did not nmoult and the fecundated
femal es did not lay eggs. Fromthese few experinments, one cannot draw definite
concl usi ons; one may however state that very high or | owtenperatures slow down
the metabolismgiving rise to a state of quiescence in all stages and one can
conclude also that the last noult is delayed by | owtenperarures but al so by |ack
of food.

Variation in size

for a nore exact evaluation of individual variability we decided to neasure all
the exanples collected in 1961, adult fermales with and without eggs, adult nal es
and stage V copepodi ds. The measurenents were nade on speci mens preserved in
formalin at weak concentrations and refer to body | ength excluding the furcal setae.

The results are given in Figs 23and 24. |In spite of the snmall nunber of
i ndi vi dual s, some renarks can be made. The |l engths of fenal es can al ways be
grouped around the values 2.3 and 2.8 mm, while the males do not show a
binodality in the curve of distribution so obviously: the nmean values are 2.0 & 2. 2mm
The nature fenal e stage V copepodi ds have val ues that tend to lie between 2.0
and 2.3 mm with maxi rumof 2.7 and m ni numof 1.7mm The spring stagel Vcopepodi ds
do not show any noticeable Variationin length: the increment in |ength of the
stage V copepodid is apparent only after the summer inactivity, which coincides
with the rising of the metaboli smwhen the characteristic nunber of body segments
and appendages have been acquired. The autumm adults are little bigger than the
copepodi ds.
Concl usi ons.

The profundal populations of G viridis are found down to 300m with
greater frequency around 100m and they are distinguished fromthe littoral
popul ations in size and cycle of devel opnent.
The littoral forms, on the basis of published accounts andthe observations

conpleted in 1963 on material collected through the kindness of the Istituto
Italiano di 1diobiologia from2-7m depth, breed frombDecenber to March: copepodid

stage V, with gonads still undevel oped are present throughout the summer and

autum nonths: the final nmoult takes place at the beginning of the winter and the



gonads mature only in the adult instar. Thus reproduction is always only in the

col d nont hs.

The profundal viridis devel ops nost rapidly in the larval stages and in
the first postlarval: the nauplii and stagel and Il copepodi ds occur certainly
inless deep water. In spring stage Il and |V copepodi ds appear on the bottom
then at the start of the summer the stage V copepodi ds which are then sexual |y

mature: they remai n qui escent without however entering a torpid state until in

Qct ober when they make the first nmoult. Males noult before the fenales that is
to say they have devel oped nmore rapidly and the evidence shows that they are |ess
nunerous than the females in the proportion of about 30% A fraction of copepodids
undergo the last noult in Cctober; the fenales are inmmedi ately fecundated by
young mal es which retain the juvenile character of non-genicul ate antenna
(preadult stage). The females formegg-sacs and like the males are small (type A)
A proportion of copepodids do not nmoult at once but increase in size and noul t
only in Novenber: then the older fenales are fecundated by | arger mnal es
possessi ng a genicul ate antenna. The adults of this period are the type B

In the sanples collected in Jan- Feb. the types of different size are
found together because the large individuals which represent the older adults,
join thenselves with the individuals first noulted fromcopepodids in the late
autum, evidently providing some late nauplii: it is evident that the eggs do not
all hatch cont enporaneously. The fact then that the small individuals predom nate
at higher levels and the large at greater depths can be expl ai ned by the
different length of the life-cycle; the increase in the last postlarval stages,
especial ly stageV and of the adults, occurs nore slowy in the profundal depths

in response probably to the Iower trophic |evel of the environnent.

In the profundal formone notices al so a tendency towards precoci ous
nmaturation in contrast to the littoral form

In the last postlarval stage the ovary is indeed well devel oped with
large diverticula and the eggs fill up, the oviducts, so that imrediately after
the last noult, fenmales are fecundated rapidly. There is also the possibility of
pairing in the fifth copepodids stage, as shown in the results of Cctober 1962

in which stage V fenal es wore found w th spermatophores attached to the genita

segnent. Can one regard this as a phenormen of neoteny? In other copepods a

precoci ous mat uration has been observed: Marshall and On (1955) found in somne



popul ati ons of Cal anus finmarchius (Qunn) femnal e stage V copepodids with mature
gonads and sonetines with spernatophores. In Cyl opi dae of bracki sh water bel ongi ng

to the species D acycl ops bi cuspi datus O aus and D. bi set osus Rehberg sone neot enous

characters are evident in particular the reduced nunber of the segnent of the
antennul e: 14 rather than 17. Margal ef (1949) attributes to the neoteny of these
forns selective value and thinks that they should be consi dered, because they
live in particular environments, as subspecies or ecol ogical races.

The ancient fornms of Copepoda woul d have been nmuch larger than at present
and woul d have had nore segrments in the antennae and a | arger nunber of |arval
stages, probably 13. The snaller size and nunber of stages in present day copepods
are attributed (Margal ef 1949) (Serban 1960) to the effect of advantageous
selection: the elimnation of a larval stage |leads to the shortening of the life-
cycle with preservation of small size: this condition one can verify in sone
Cycl opi dae of underground and interstitial waters.

Sone other profundal forns of Gviridis living in great depths in |akes
show a tendency to suppress the last stage: the formclausii in the profundal of
Lake Constance described by Hofer(1899) and the abyss formof Cviridis in Lake
Conmo (Pirocchi 1943) are in effect able to be considered as neotenous forns.

InaC gigas, living in small collections of water in Bohem a, Mazek (1913)
describes a cycle which is very like that of our profundal viridis: accel erated
| arval devel oprment, the summer passed as stage V copepodi ds, reproduction in the
cold nonths ana a sinmlar cycle is reported for other large northern forns,
attributed always to C gigas e.g. Qrney (1929 and 1933) Herbst(l95]) and Regen (1957)
M azek besi des describes individuals of stage V in copulation and consi ders that
fecundati on can happen before the last nmoult; and. observes that there are two
breeding times, one in autum of the young adults which have just noulted, the

other in w nter when the adults have acquired the typical size of the species.

Al soaccordi ngtoRagen C. gi gas has two deposi ti onof eggsi negg-sacs, but thefenal esare

fecundat ed twi ce.

Inthe profundal C viridis of Lago Maggi ore, there nay al so be two depositions
of eggsinegg-sacsinthesamefenal eat different times, | ami nthe course of nmaki ng
observations to find out whether fecundation conmes after the last noult and if a

second fecundation occurs |ater anong ol der adults.

If, as we think, variation in size of the profundal populations is
[ovatuna = defoliation of eggs in egg-sacs.]



related to the different periods of the cycle of devel opnent, one cannot say that
the C viridis in lakes belong to different species or different subspecies but
rather that there are ecological races living in diverse biotopes. The validity
of the species C gigas, wthwhich C viridis of the profundal has clear

nor phol ogi cal and bi ol ogical affinities, would therefore be questionable. A so

if biometrical researches apply strictly to results determned only from nunerous
popul ations, there the results at our disposal |ead us to exclude the presence of
two speci es.

Vari ous systens have been proposed recently to settle the position of
speci es, subspecies and races in the sphere of the so-called "difficult groups"
of the Cycl opi dae.

Einsle (1963) put forward a cytol ogical criterion in popul ations of
Cycl ops furcifer @ aus changing with size: according to the quantity of chromatin
elimnated during neiosis of the chronmosomes there would result differences in
size and fromthis there would result differences in size of individuals.

Dussart (1959) reintroduced the bionetrical nmethods as criteria of
specific and subspecific differences, enploying a systemof circular diagrans on
whi ch are indicated the relations of a | arge nunber of values. In such a way one
can conpare the pol ygons obtained for the various popul ations with those of the
typical species. It is necessary to have avail abl e nunerous popul ations and to
possess a | arge nunber of body neasurenents.

Ki efer (1963) has published an account of a study on the variability

and popul ation cycles of G viridis and C. gigas recently found at different depths

in Lake Constance: the results of his researches on the two forns permt a nost

interesting conparison with our observations on Cyclops viridis in Lake Maggi or e,

which will be continued further.
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