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Hydrobiclogical Laboratory, Czechoslovak Academy of Soiences, Prague
LABORATORY CULTURE OF CYCLOPOID COFPEPODS ON A DEFINITE FOOD

ZpEnie BRANDL

Recsived Septerber 7, 1972

Abstract: Carnivorous cyclopoid copepods are reared on a mixed dist consisting of large
Protozoa and unicellular green algas. Protozoa and algae are cultivated in separate non-sterile
(not axenie) cultures. If large numbers of uniform copepod, specimens are desired special care is
made to separate the newly hatched nauplii from the female, and later, to keep the cohort in
a narrow size range.

The feeding of freshwater cyclopoid copepods on a wide spectrum of food
is well known from the classic study of Fryer (1957). This feeding habit
together with their adaptability makes their cultivation in the laboratory
a simple procedure. Despite this faot reports about the succesful breeding
of cyelopoids are relatively scarce (Lowndes 1929, Coker 1933, Ewers
1936, Price 1958, Yeatman 1959, Parker 1960, Smyly 1970). Recently,
Lewis, Luff and Whitehouse (1971) described the culture of Cyclops
abyssorum Sars. Neither physiological and ecological experiments nor modern
taxonomic studies can be done without well established laboratory cultures
which can cupply live specimens of a relatively constant character, as well
as provide the student with the possibility of keeping the specimen and its
progeny alive. The following paragraphs describe the method of cultivation
which was gradually developed during the laboratory study of eyclapoid
taxonomy and ecology (Department of Hydrobiology, Charles University,
and Hydrobiological Laboratory, Czech. Acad. Sei., Prague) and during
the study of their carnivorous feeding (Department of Biology, University
of Waterloco, Ontario, Canada).

IMATERIAL AND METHODS

Distilled water: Only glass distilled water should be used. However, even the glass distilled
weter from continuous apparatus may contain volatile substances from tap water which may
cause an apparently inexplicable harm to the animals. Heating to the boiling point in an open
beaker remaves this effect satisfactorily.

Lake water: Lake water was immediatoly prefiltered through a 0.04 mm net. In the lab-
oratory, the water wae heated to 80—95 °C and filtered, through dense filter paper. The filterad
water was placed in 5 or 101 jars and bubbled with air for at least a weok. Then it may be stored
in sealed jars in less than 10 °C for many months.

Glassware: Any kind of wide-mouth glass bottle was found suitable for eyelopoid eultures
regardless of the quality of the glass. The size of container depends on the purpose of the culture
{see below) but generally the depth of water should be not more than 10—15 cm. However, for
protozoan and slgal cultures chermical glassware must bo used, and eonical flasks ars the most
convenient. More important than the choice of glassware is its washing: chromic.-sulphuric acid
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mixture never should be used. Washing in hot water solution of sodium ecarbonate or phosphate
18 nsually sufficient. The glassware 15 then dipped m approximately 3% nitnie amd and thoroughly
rmged 1n tap water and distilled water.

Compressed air The air supplied for bubbling must have any o1l droplets from the com-
pressor, or other pollutants, removed by means of a cotton filter and a gas-washmng cyhnder.

Metal sieves: A set of meves screened with metal nets of various meshes has proved to be
almost an indispensable tool for quick and easy handling of cultures The densest sjeve should
have (.05 mm mesh and successive ones should be coarser by 0 05 mm, up to the coarsest sieve
with opemmngs of about 1 mm.

Culture of algae

The purpose of the algal component 1n a rmxed diet 18 to serve ay a food for nauphar stages.
Any species of unmieellular alga which doss not settle quickly to the bottom and 15 easy to cultivate
15 smtable. The suthor suceesfully used both Chlorelln sp. and Scenedesmus ssp. bui the species
of Chiamydomones, namely Ch. rewnhardtie and Ch. moewwusis, were found to settle much less
than the former genera

Culture medium: For media, see the extensive algological hierature (referred eg 1n
Starr, 1964, or Chu 1942). L.C Standard Medium {Bourrelly, 1948) or Bristol’s Sclution
{Bold, 1949) can be recommended, the last one wath addition of 5 ml of soil extract per htre.

Maintenanee of algal enltures: Very danse cultures are achieved by using ar bubbling
through the culture medium. 500 ml or 1 litre conieal flasks half filled with medmm are incoulated
and kept at 1820 °C, 1n artaficial light or mdireot day-ligt (near a window) and with continuous
bubbling {5--10 small bubbles per second). When the culiure grows dark green part of the culture
18 regularly removed and replaced by a fresh mediam The turn over rate 1z such that the entire
volume 15 replaced onee about every ten days,

Culture of Protozosa

Cultrvation of protozoans 1z the most Jaborsous part of the eyelopod eulture system simee
the culturea need to be re-inoculated twice a week, However, their treatment 18 very simple
and easy. Any of the following species ean be used: Paremectum caudatum (Ehrenberg), P,
aurelr {Ehrenberg), and P. bursaria (Ehrenberg et Focke) The firat species 1s the largest of all
three (length about 0 2 mm), the last one 13 by one third smaller but 15 easly visible due to its
green colour

Culture medium: Two media were examined and succesfully used each having some
adventage over the other Barley grains bmled m water can be prepared quickly and simply.
The extract of a scotch prass can be stored n a refrigerator for at least a few weeks

1. Barley medium: 100 barley grams per litre A comcal flask 18 half-filled by volume with
dastilled water, stopped with a soft cotion or foam plastic plug, and heated to the bouling pont.
After ten rinutes of gentle boiling, the flask 15 removed from the heater to prevent a steam
explosion after the addition of grains. Barley grams are added and the stopped flask 13 boted
for a further 5 minutes After cooling to room temperature the medium 1s ready for incculation.

2, Seotch grass medium 3 g of dry matter per litre. “*Scoteh grass™ g finely ground powder
commercially propared from dry grass. The exiract 1s preparad similarly to the method of
Pasternak (1967) 3 g of the grass powder are boiled with 500 ml of distilled water for one hour.
The hot extract is filtered through a dense filter paper and made to one hitre with distilled water.
To adjust the pH of the medium between 6 6 and 7 0. 04 g of NayHPO, 15 added per hire.
Before the inoculation, the medium 13 poured mto flasks, and plugged flasks are sterilized either
in a aterilizer or by 10 minutes of boiling If the plugs and necks of the flasks are covered by an
alumimwum fol the flasks contaimng sterihzed medium can be stored 1 a refngerator ready for
use 1n a fow days

Maintenance of Parameoium cultures: All the eultures are kept in darkness at 27 °C.
According to the purpose, three types of eultures may be distimgmshed. Each of them requires
a special treatment

A. Transferrmg cultures: Temporary eultures in an exponential growth phase from which
18 transferred the supphed or igolated stram to the new mechum The best way to do this s to
mix equal volumes of the new medinm and the enliure obtained from the suppler 1 a small
comeal flask When the culture has grown to the same density as was that of the supphed culture
the prosedure 15 repeated unti] the desired volume 13 obtamed Only dense culture may be used
to moculate the first set of current feadmg cultures (C').

B. Sterile stock cultures: Slowly growing cultures for replacement of a contammaled stram.
Ordinary long test-tubes are used contaiming about 10 ml of sterile barley medmm {1—2 barley
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graina}. The culturea should be treated as sterile, e g. using sterile pipetie etc. When 1noculat,
with 0 5 ml of the old culture they do not need re-moculation for 3—4 weeks

¢ Current cultures for production of cyclopoid food: Although these cultures are non-sterile
aterile medium and glassware are used. The simpheity of treatment 18 based on a balance betw
the bacterial and protozoan components which 1z reached uming large amount of protozoans
moeulate new cultures The cultivation 13 made m triads; the best of three parallel cultures
used to estabhsh a new triad, the two others constitute a yield.

Clomeal flasks (from 150 up to 1000 mi) are smitable but the author also suecesfully used wide
mouth bottles having the mouth closed by opaque wrapping paper and sterihized 1n a dry sterlizer,
Three sterile flasks filled with sterile medwm up Lo 1/¢ of their height are adjusted to 27 °C an
imoculated simply by pourmg one old cullure into them Care must be taken to avord the pounn,
of barley grams, shme coating of the surface, or any sediment from the old culture The cultu
placed 1in 27 °C become turbid due to bacterial growth durmg 20—30 hours Then the turbidi,
gradually disappears as the number of protozoans moreases After 3—4 days (Scoteh gr
medium) or sometimes later (Barley modim) the <ame density 13 achieved az1t was in the previousl
culture and the medium has become transparent. Then the best culture, having the greatestl
density of protozosns, the most transparent medium, and the least amount of sediments 18 chose |
for inceulation of a fresh medium as above The remamning two cultures are prefiltered throu
8 0 15 mm sieve into a beaker and left open, at room temperature, for a few hours, e g. overnight,
Then the content of the beaker without a bottom sediment 1s poured into a large funnel with
dense filter paper. When the protozeans are concentrated in the last 20—25 ml of medium,
250 ml of lake water (see above) 12 gradually added to replece the medium When coneentratod
again, the filter paper above the concentrated culture 13 washed by gentle water current and the
protozoans m lake water are ready for use.

MAINTENANCE OF CYCLOPOID CULTURES

If no special temperature is required the cultures may be placed anywhere
in the laboratory except in direct sun light. The containers may be either
open or covered with wrapping paper. There are two quite different purposes
of cultivation: either to keep the collected material and its descendants
alive for a long time, usually at the same density and with less care, or to
produce great number of specimens for experimental use at once. The
latter culture needs some special care, so the former will be deseribed first.

A. SBimple culture to keep the live material

One half to one litre wide-mouth bottles are suitable. One to five females
with egg sacs can be placed into one bottle three quarters filled with lake
water. If it evaporates by more than one tenth, the loss is replaced by distilled
water. Food is added twice a week in the form of a few drops of algal culture
to give a very slight greenish tint, and a fair amount of Paramecium. No
control of sufficient feeding is made other than visual checking that both
protozoans and nauplii are still present prior to the next addition of food.
If there is not the case, the amount of Paramecium should be increased.
No other care is necessary. Provided numerous nauplii are present the adult
specimens may be taken away for any purpose whenever they have appeared.
The green algal sediment need not be removed from the bottom. On the
contrary, it can serve as a complementary food especially in cultures of
bottom-dwelling species,

B. Highly productive culture

The principle difficulty to be overcome in mass production of carnivorous
eyclopoids is the cannibalistic feeding of adults and larger copepodits on
the smaller, especially naupliar stages. To prevent cannibalism, two meas-
ures must be followed: the separation of the female from its offspring,
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and the maintenance of the cohort in a narrow size range. The most effective
way is ag follows: 30 —50 females are placed in one litre bottle and well fed.
A large white dissection plate is used for quick separation of the egg-carrying
females. Using a metal sieve of a convenient density, all the females are
concentrated in a few ml of water which is poured onto the plate. If the water
makes just a thin film the animals cannot move and the females with egg
sacs may be picked up quickly. Each of them is transferred into one wide,
20 m] glass vial. The vials (20 to 25) are checked twice daily. All the vials
containing nauplii born in one day are poured through a metal sieve into one
common bottle. The females caught at the sieve are returned into the bottle
with the other females where they are kept till they produce egg sacs again.,
One bottle containing the nauplii of the same age is obtained a day by the
described procedure which needs but twenty minutes of time. Algal food is
added to sustain the concentration of one million cells/ml. From the fourth
or fifth day, Paramecium is also added in increasing doses which should
reach as much as one million of protozoans per one litre cultivation bottle.
Visual checking is advisable to ensure that abundant protozoans are still
present even before the next addition of food. After the copepodid stage
was achieved, the animals must be sorted according their size, Usually the
animals hatched in the three days following may be mixed together. Then
they are sorted using the set of sieves so that one cohort is formed from ani-
mals which passed through one sieve but did not pass through the next den-
ser by 0.05 mm. The sorting of cultures reared at room temperature should
be repeated twice weekly till the animals reach maturity. However, the con-
centration of protozoans must be visually checked every day and more food
added whenever necessary.

Another less effective but also less time-consuming method is to place
about 20 25 egg-carrying females and lake water into a small bottle the
mouth of which is tightly covered with coarse bolting cloth. The bottle is
fastened with the bottom up into a larger bottle containing also the lake
water, so that the hatched nauplii can fall down through the cloth but the
females are closed inside the smaller bottle.

C. Special cultures

The protozoan food can be used for any other kind of cyclopoid cultures
ineluding dense cultures in a small volume of water or cultures of individual
specimens in volumes as small as 1 ml. Such cultures need an exchange of
water: the smaller the container the shorter must be the intervals in which
water is replaced, up to daily exchange. The only strict condition for small
containers 13 that they must be well protected against dust.

DISCUSSION

A method of laboratory feeding of animals should be discussed from two
points of view: the adequacy of food, and the simplicity of the procedure.
However, the only criterion verifying the suitability of a method is its use
in rearing a number of cultures for many generations.

The following species were examined all of them breeding well on the
Paramecium diet: Acanthocyclops vernalis (Fischer), A. americanus (Marsh),
A. robustus (Sars), A. viridis (Jurine), Cyclops vicinus Uljanin, C. sfrenuus
Fischer, €. tatricus Kozminski, Diacyclops bicuspidatus (Claus), Mesocyclops
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lewckarts (Claus), Kucyclops serrulatus (Fischer), Macrocyciops albidus (Ju
rine), Paracyclops poppei (Rehberg), P. affinis (Sars). At least ten of th

species are supposed to be carnivorous. Fryer (1957) confirmed this way o
feeding for five of them; the present author (unpublished data) for thr
others. The cultivation of the enumerated species included about seve
hundred enltures of Acanthocyclops (A. vernalis, A. robustus, A, americanus)
each cultivated usunally for more than ten generations. Mass cultures o
Cyclops vicinus Uljanin producing about a thousand adult specimen at one
for experimental use were maintained following the described procedure.

Due to their absence in li\mnatic region, ciliate protozoans are unlikel
to be a natural diet for at least the limnetic earnivorous cyclopoids. T
nature, these species feed mostly on planktonic Crustacea including voun
stages of their own or related species, as was shown by Fryer (1957) fo
Cyclops abyssorwm Sars, C. strenuus Fischer, and Mesocyclops leuckart
(Claus), McQueen (1969) for Diacyclops bicuspidatus thomasi (Forbes),
Anderson (1970) for Acanthocyclops vernalis (Fischer) and D. b. thomass
(Forbes), and by the present author (unpublished data) for C. vicinus
Uljanin. However, the breeding of laboratory cultures of cyclopoids on the
crustacean diet brings many problems. 1f collected from a lake, such food
may contain specimens of the cultivated cyclopoid species or, alternatively,
the species preying upon the cultivated species. Moreover such food can
hardly be separated from the cultivated animals simply using a difference
in size.

As a result, the laboratory cultivation of food is inevitable if a definite
and reproducible diet has to be used. Eight reports about the cultivation
of cyclopoids were quoted above. Out of these reports, three authors used
an indefinite protozoan mixture raised from manure (Coker, 1933; Ewers,
1936) or from the infusion of plant leaves (Lowndes, 1929}, Both Coker
(1933) and Lowndes (1929) mentioned that the diet is not fully adequate
especially in respect to the number and fertility of reared adults. The former
author improved this food by addition of finely chopped bits of filamentous
algae. Two other authors used Paramecium for feeding of Acanthocyclops:
Price (1958) fed his cultures of Acanthocyclops of the vernalis-group on
Paramecium sp. (details not given) and Yeatman (1959) reared the closely
related A. carolinianus (Yeatman) on a diet mixture of unicellular green
algae and Parameciwm multimicronucleatym. Parker (1960) cultivating
A. wviridis (Jurine) used only algal food, namely Chlamydomonas moecwusis.
The adult specimens in his experiments obviously preyed upon their own
progeny or, in the case of experiments containing Simocephalus, also on
voung cladocerans. Lewis, Luff and Whitehouse (1971) achicved good
results using an axenic culture of Euglena gracilis as food for carnivorous
Cyclops abyssorum Sars. However, they added fresh nauplii of the brine-
shrimp, Artemia salina (L.) as a complementary food. The same kind of
animal food was used by Smyly (1970) who thoroughly compared various
diets as regard to the development and fecundity of Acanthocyclops viridis
{(Jurine). His results are very instructive for evaluation of the suitability
of the protozoan diet. He grew the copepodit stages on any of the following
kinds of food or their mixture: algae, protozoans raised from infusion,
small and large cladocerans, and nauplii of Artemiz. The animals reared
on Artemia nauplii first reached maturity but had also the shortest life-span.
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Protozoan diet was the second as regard to the fast development of eyclopoids,
being better than the diet consisting of cladocerans or algae. However, both
the number of broods and the number of eggs per brood were much higher
on Artemia nauplii diet or daphnid cladoceran diet than in animals fed
on protozoans. It seems that a protozoan diet is well suitable for cyclopoids
to reach maturity and to reproduce but they need some essential amount
of crustacean food to produce high number of progeny. Smyly (l.c.) made
his experiments on individual cultures of one specimen per one vial. Tt
must be emphasized here that in collective cultures, the adult females can
and certainly do feed on smaller stages including adult males. This habit
may provide them with necessary amount of crustacean food. However,
another hypothesis explaining such effect is also possible : the substance
necessary for the succesful reproduction may be produced by bacteria or
yeast cells growing on the clumps of algae. In the collective culture, cyclo-
poids can eat these clumps from the bottom algal sediment directly while,
in the case of the individual cultures, they can obtain such substance only
through the feeding on herbivorous crustaceans.

Predation on the many kinds of food available in nature can be experi-
mentally proved when each kind of prey is offered to cyclopoids separately.
Despite the wide range of possible food, carnivorous cyclopeids usually
prefer a single component even if a mixture is suplied. McQueen (1069)
studied the predatory feeding of Diacyclops bicuspidatus thomasi (Forbes)
on the natural lake zooplankton. Both in a lake and under laboratory
conditions, diaptomid and the predator’s own nauplii were preyed much
more than cladocerans. Protozoans also belong to the preferred kinds of
food: the present author (unpublished data) found Acanthocyclops vernalis
{Fischer) preferring Paramecium to young Ceriodaphnia when a mixed diet
was supplied to the laboratory culture of this predator collected from the
biotope where Ceriodaphnia predominated. Even when transferred to a pure
cladoceran diet the animals fed previously on Paramecium ate less number
of cladocerans than the animals reared always on the cladoceran diet. When
only cladocerans are offerred the animals prefer young specimens to the
large ones. Similarly Smyly (1970) states that the smaller gpecimens of
Simocephalus are invariably eaten first, when the adult females of Acaniko-
cyclops viridis (Jurine) have a choice of prey specimens differing in size.
The mechanism of prey selection can shift the size and age composition of
filtrators in mixed cultures to the prevalence of large specimens, which are
more efficient in the consumption of algal food. Competition for algae between
Simocephalus and nauplii of Acanthocyclops viridis (Jurine) very likely is
responsible for lower number of Acanthocyclops in mixed cultures than in
pure cultures as observed by Parker (1960) who supplied the algal food
once a week. Smyly (1970) using a daily addition of algal food did not
observe any negative effect of Simocephalus’ presence on mortality or
fertility of Acanthocyclops viridis (Jurine). Nevertheless it is better to remove
all older uneaten specimens of prey if ﬁlt-;‘ators are used as a food, Lewis,
Luff and Whitehouse (1971) did so with nauplii of Artemia every day.
On the other hand, no undesirable change can happen to the surplus of
Paramecium in cyclopoid culture.

Although the protozoan cultures need some care and their treatment may
seem complicated to the reader, they are very simple in fact. It is advisable
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to keep a few sterile cultures (type B) besides the current cultures (type C)
but the contamination by an undesirable species of Protozoa was encountered
only twice during six years of cultivation. The contamination was caused by
small protozoans (Tefrahymena sp.) growing better than Paramecium.
The small protozoans are also eaten by cyclopoids but they can pass through
a filter paper. The great adventage of Pargmecium is the possibility of con-
centration using a filter paper, with following replacement of the medium by
lake water which diminishes the chance of bacterial growth in eyelopoid
cultures. The density of concentrated culture can be counted and adjusted
as desired. However, it must not be forgotten that the protozoans will divide
in cvclopoid cultures, too.

SUMMARY

Both littoral and limnetic carnivorous cyelopoids were succesfuily reared
on mixed diet for several years. The diet consists of Paramecium and uni-
collular green algae (e.g. Chlamydomonas). Parameciwm i grown in non-
-sterile cultures on either barley or “Scotch grass” medium. The cultivation
of protozoans as well as the maintenance of cyclopoid cultures is described.
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Received August 21, 1972

Abstract: The morphometric and meristic characters of the European pike-perch, Stizoste-
dion lucieperca (Linnaeus, 1758) were studied using material chiefly from the river Labe drainage
in C'zechoslovakia, leading to a partial redescription. The morphometric and meristic characters
are very stable, compared to the spocimens from other localities within the area of distribution.
There is & tendency for an increase in the number of gill rakers with the size of the specimens.

MATERIAL AND METHOD

Thirty-five specimens from the Slapy Vailey Water Reservoir near the village Zivohoat,
10 specimens from the ponds of Trebon and Blatnd pond area. 4 large specimens from the largest
Bohemian pond, Rofmberk (about 500 he of surface area) in southern Bohemia, 3 spseimens
from the Czechoslovak part of the river Danube in the southern Slovakia were used in the study
of morphometric characters. All fish wers collected during 19481958, deposited in the Labora-
tory of Tchthyology and partially used for the study of meristic characters by Oliva and
Safrdnek (1962). The data from the losalites drainage of Labe, drainage of Danube and Bulgaria
are cited according to Oliva and Safranek (1962). The data from the localites drainage of
Dniepr, Dniepr and western Dwina are from Zukov (1965).

The measurements were made by use of dividers with 0.5 mm accuracy and the proportions
expressed as 9, of standard length, head length, length of caudal peduncle and V-A. to the first
decimal place (table 1). The standard length was measured from the tip of snout (most prominent
pert of the lower jaw) to the end of body (urostyle length, insertion of caudal fin rays). The
forked last ray in second dorsal and anal fin is counted as one ray.

RESULTS

The variability of different morphometric characters is evidemt from
table 1. The larger specimens have larger preanal distance, longer dorsal
fin base, lower depth of first dorsal and second dorsal, lower depth of anal
fin, smaller precrbital distance, maxillary length, apparently smaller eye
diameter, apparently larger postorbital distance, larger head depth, larger
depth of caudal peduncle, smaller length of pectoral fin and apparently
smaller length of ventral fin when expressed in V-A distance. Generally
there is no apparent variability of morphometric characters even when the
specimens ol various sizes are taken into consideration. The number of gill
rakers increases with the size of fish.

DISCUSSION

When we compare both morphometric and meristic characters of pike-
-perch (tables 26 and for further details see Oliva & Safranek, 1962)
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Table 1. Morphometric and meristic characters

Zivohost Tiebofiske
35 10
Ranges Ave, Ranges Ave,

Locality
No. of specimens

Standard length in mm 52285 118.4 79--126 99.8
As % of standard length:
length of head 30—33 32.1 2932 307
predorsal distance 3336 34.8 33-135 33.9
preventral distance 3336 34.7 33-36 34.3
preanal distance 60—69 64.9 61 —66 63.8
body depth l6—22 19.2 16—20 18.0
length of eaudal peduncle 2327 24.6 2325 24.5
length of Iy 1927 22.8 20—25 223
length of D2 1926 23.8 2226 24.2
length of A 10—13 12.1 11—-14 12.5
length of C 19—-26 22.3 22—-25 23.7
length of P 14--18 16.4 17—19 18.2
length of V 1619 17.2 18—21 19.3
depth of Dy 12—17 14.0 1316 14.5
depth of Dz 12—-17 14.9 I+—17 i5.3
depth of . A 12—19 15.9 15—17 15.5
Ag 9 of head lenpgth:
precrbital length 25--31 28.2 25—30 26.5
maxillary length 44 —56 47.0 43—48 45.6
interocular distance 14—21 17.4 15—19 16.5
digmeter of eye 16 —24 20.4 2326 24.0
postorbital distance 44— 59 51.3 46 — 54 50.0
head depth 48 —57 b51.) 46 — 52 50.0
As %) of caudal paduncle
depth of caudal peduncle . 40—57 47.1 4052 43.7
minimum body depth 27—41 35.7 2838 34.3
Agn % of V—-A
length of P 46— 60 53.3 56 —67 60.4
length of ¥V 49—867 56.0 61 —068 64.0
No. of gill rakers (first arch) 1214 12.8 11-—13 12,2

* Zukov (1965), ** Vliadykov (1931), *** Banarescu (1964}

there are no apparent differences between the specimens from the territory
bordered in west by the river Labe and on the east by the river Dniepr and
the river Western Dwina. Comparing the meristic data with those published
by Berg (1949) who has given the ranges of spines in the first dorsal as
XITI—XVII, we can see in Bohemian specimens from the river Elbe the
tendency to reduce the number of spines. The highest number of dorsal
spines can be seen in specimens from Western Dwina, which is geographically
about 6° shifted to the north than the locality drainage of Labe in Czecho-
slovakia. We can observe the same but less evident situation in the table 3,
where the number of soft 2nd dorsal fin rayvs is highest in specimens from
the river Western Dwina in White Russian Soviet Republic. The highest
number of anal soft rays in specimens from Dniepr could possibly be due to
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of Stizostedion lucioperea (Linnaeus, 1758)

Danube Rofmberk Dniepr drainage* Tisza** Rumania***
3 4 L8 3
Ranges Ave. Ranges Ave, Ranges Ave. Ranges Ranges

247330 3003 379500  436.7 125—485  226.0 255—390

3034 31.3 2030 29.5 2831 294  28—30  27-—36
3336 34,0 3134 325 30— 34 33.0 = 30135
3234 33.3 31—34 32.5 3035 32.8 =
B4 -66 65.0 6569 67.2 60— 67 63.6 . _
19 —-21 20.0 1921 20.2 1823 203  19-21 17—24
2495 247 2395 93.7 93,23 241 23-25 2237
23_.98 26.0 24 -27 25.7% 21328 22.7 = i
2224 23.3 24 24.0 2127 240 . _
11—12 11.3 1213 12.5 10—14 12.8 - _
19—20 19.5 I8 18.0 15—22 18.8 - =
15—17 16.0 1517 16.0 1518 16.3 - 14.5—18.5
16—17 16.3 15~17 15.5 16—18 17.1 = 1610
1012 11.0 10~11 10.7 10—15 12.6 - _
1213 12.7 1-12 11.2 11-—16 13.9 — _
13 13.0 11--14 12.2 12—17 14.0 - =
24—28 25.0 24-.95 24.5 2529 268 2628 2328
4145 43.3 4346 44.5 - - — _
15—16 15.7 16 15.0 1421 16.9 - -
1617 16.8 1215 13.5 14—21 177 16—22  11-—14
59— 60 50.7 5964 62.0 51—63 56.0 e 2
49 --52 51.0 53--54 53.5 43—57 50.6 - =
48— 53 49.7 50~ 55 52.2 - — - -
34—35 34.7 3136 34.2 - - 3138 —
4550 47.7 1151 £7.0 = = = .
45—49 477 3952 46.5 == = i =
1315 14.0 1318 15.0 -— — —_ —_

the fact that the material is from White Russian part of the river Dniepr,
which is more northern than the localities in Czechoslovakia (river Labe
drainage). This could be accepted if we admit the common theory concerning
the diminishing of the number of rays and lateral line scales in more southern
subspecies of the species under consideration (table 5). From five known
species of the genus Stizostedion, 8. lucioperca has the largest number of
lateral line scales (see Svetovidov and Dorofejeva, 1963).

The number of gill rakers depends also on the size of the specimens; the
largest specimens from the pond RoZmberk have the larger number of gill
rakers also in comparison with the smaller specimens from the same territory
within the river Labe drainage. Therefore when we do not compare the fish
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Teble 2. Rays of first doraal

No. of

Loceality specimens XIT XITT XIV XV Average
Dramnage of Labe* 117 1 40 65 il 137
Drainage of Danube* 5 - 1 3 1 14.00
Bulgaria* 4 - 2 2 — 13.50
Drainsge of Dniepr** 18 (XTI} XTIT upto XIV 13.23%
Dniepr** 40 XIIT upte XV 13.25
Western Dwina** 36 (XTT) (XTIT) XTV upto XV (XVI}  14%
* Olive & Bafrédnek (1962), ** Zukov (1865)
Table 3. Rays of second dorsal
Looality Spfc"ih of I ILIN Ave. 19 20 21 22 23 4w
Drainage of Labe* 117 23 88 6 2.2 8 45 46 14 2 208
Drainage of Danube* 4 2 2 — 15 1 — 2 - 1 2m
Bulgarna* 4 2 2 — 15 i 2 1 1 — W7
Drainage of Dniepr** 18 — — — = {18—19) 20 upto 23 (24) 2140
Dmiepr** 40 - - - (19) 20 upto 23 (24) 2165
Weatern Dwina** 43 - = - (19) 20 upto 22 (23) 20468
* Oliva & Bafrénelk (1962), ** Zukov (1965)
Table 4. Anal fin rays
. No. of
Locality Epﬁgml;m I T III Ave. 9 10 LL 12 Aw
Drainage of Labe* 114 1 12z 1 2.0 1 19 68 26 1K
Drainage of Danube* 3 = 5 — 20 - — 3 2 Il
Bulgarie* 4 - 4 — 20 - 1 1 2 uH
Drainage of Dniepr** 17 — - — — from 10 to 12 118
Dniepr** 40 - = — — from 10 to 13 11.82
W. Dwina** 42 - = - - from 10 to 13 10.85

* Oliva & Bafridnek (1962}, ** Zukov (1965)

of the same or similar size this phenomenon is not of significant taxonomie

value.

Banarescu (1964) pointed out that in the smaller specimens from 150t
300 mm of body length the depth of body represents 17 —229 of the length;
in larger ones, 300 —450 mm, the body depth is higher — 249, Banarest
{1.c.) has found in the first dorsal exceptionally VI rays, m the second
dorsal exceptionally 24 rays and in the anal rarely 10 rays but 9 not atall
In the anal of our material 10 rays oceur in 17% (table 4); 13 and 14 domust
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Table 5. Number of lateral line scales
No. of ? ;
specimens 82 B3 &4 8BS B8 87

Locality

Eoga= '+ opceur — & deviation from the data of Bana-
S SgSD rescu (1964). Similarly, 80 and 81 scales of
lateral line do not occur in our material, In
~ 1 the material of Banarescu (l.c.) there are
no specimens with number of scales higher
LIt than 95 wheras in 10%, of the specimens in-
vestigated by us the number of lateral line
w ] scales is higher than 95. The ranges of the
number of gill rakers 10—16 in the material
@ | | of Banarescu (1964) is also broader than
in our material.
=] SUMMARY
© | | | The morphometric characters of 52 pike-
{perch ranging from 52 to 500 mm standard
~ (body) length were studied and the data on
¥ g the meristic characters were obtained from
—~—e = 117 specimens from the drainage of the ri-
T 88 ver Labe, 5 specimens from the Danube, and
b B 4 specimens from Bulgaria. The averages and
ranges in values of morphometric and meristic
3 characters are summerised, While the morpho-
E g " metric and meristic characters are generally
_— E& stable, a tendency for an increase in the num-
ber of gill rakers with the size of the specimens
o= | has bhecome apparent.
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Table 6. Number of gili rakers

Loeality No. of specimens rRnges average
Zivohost* 35 12—-14 12.8
Tiebonsko* 10 11—-13 12.2
Rozmberk* 4 1318 15.0
Danubo* 3 1315 14.0
Drainage of Dniepr## 8 13 13.0
Daiepr*# 40 13-1a 13.9
W. Dwina** 8 13—14 13.5

* Authors, ** Zukov (1965)
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Abstract: Diapausing Chrysopa carnea females can be potivated st any time by transfer from
the field to long day (L 18, I §) and constant temperature of 26— 27 “C. An exposure to low
temperatures iz not a prerequsite for the resumption of reproduction. The duration of the pre-
oviposition period after the transfer increases 1n late surnmer, is mamntained on its highest levelin
autumn, and begins to decrease in December,

It 1z discussed why the duration of the pre.oviposition period alone eannot be & safe criterion
of the mtensity of diapause, although 1t may serve as a gnod preliminary indication of relative
changes,

Tt is usually stated for the insects of the mild zone, hibernating as adults,
that the essential part of inhibition of reproductive processes dissapears
already in the first half of hibernation, i.e. in northern latitudes as early as
at the end of year or in January. This process has not been studied in Chry-
sopa carneq vet,

Several laboratory studies on diapause in C. carnea have been undertaken
recently (Tauber and Tauber, 1969, 1970a, b, 1972, Tauber et al,
1970a, b). As for termination, these authors have studied only the termina-
tion of artificial diapause, induced in the labhoratory by different photo-
periods at a constant temperature. In Massachusetts, U.S.A., MacLeod
(1967) transferred lace-wings from the field to the laboratory, but on only
one date (late October). He attained reproductive activity by the transfer
of adults to 25°C and long-day conditions (L 16, D 8). He failed, however,
to obtain reproduction under 25°C' apd short day (1. 10, D 14) or after an
exposure to 3°C for 55 days and a subsequent 5 days rearing under 25°C.

The aim of this paper has been to study in detail the development of dia-
pause in O. carnea in the open. An analogous study has been carried out on
Pyrrhocoris apterus (Pyrrhocoridae, Heteroptera) (Hodek, 1971). It is ad-
vantageous to compare these two species which appear to have a similar type
of diapause.

MATERIALS ANXD METHODS

The insect studied were sampled in part in central Bohemia (Praha — July to October 1970,
August to November 1971), partly in eastern and northern Moravia (surroundings of Vsetin and
Ostrava: November 1970 to April 1971, December 1971 to February 1972). The Prague speeimens
were swept from vegetation, the Moravian ones were collected at hibernation sites. After they had
been collected, the specimens were kept in field isolators until the beginning of experiment. The
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activation proceeded under conatant temperatures of 25 4 1 “C (1970 —1971) and 27 £+ 1 °C
(1871—19872) and at & photoperiod with 18 hr photophase and 6 hr sootophsase {long day}. The
adults were heid in pairs in transparent plastic boxes (cont. 30 com) covered with nylon nets.
Water was supplied by & moist wick pulled through a hole in the bottom of each box and reaching
into a container with water. Artificial food (a mixture of 30 %, dried yeast autolysate, 30 9,
glucose or {ructose, and 407, of water) was provided in drops on slipe of wax paper. The pollen
of Corylus avellana was supplied in addition. Food was exchanged every 2—4 days (1970—1971)
or after 3—7 days {1971 —1972).

The intensity of diapause was estimated according to the interval between the transfer to the
activating conditions and the onset of egg laying. The length of this ,,pre-oviposition’” period va-
ries considerably. Tt was necessary to find an indicator of the mean intensity of diapause within the
population. The distribution of data for the duration of the pre-oviposition period within the
sample is of such a type that the sverage and standard devistion does not provide a proper
information about the population. A large propertion of females begin to oviposit within 7—12 days
after the ege laying of the first famale, in 3— 109, of fomales (mainly in autumn samples) the
pre-oviposition period is substantially longer, and this fact shifts the average value. With the
size of our samples, 4 median (i.e. the time after which 509, of femaies begin to lny eggs) serves
as a better indicator. Also the minimum and maximum values of the pre-oviposaition period, and
the time after which 259, and 759, of females began to oviposit, are given.

RESULTS

The reactivation during hibernation 1970—1971 and 1971—1972 (Fig. 1)
have the same trend in both seasons. A somewhat faster activation of the
samples of September —November 1971 was obtained apparently due to
activation temperatur being 2° higher.

The samples of late July and early August had the pre-oviposition period
shorter than the samples of the late summer, Judging by the length of the
pre-ovipogition period, diapause (although of low intensity so far) started in
about 509, of females in late July and in 759, in early August; the remaining
females oviposited so early after the transfer that they cannot be considered
as diapausing. Moreover, the proportion of nondiapausing females, ascer-
tained in this way, conforms roughly to the percentage of females sampled
in the open at that time of year, which were found by dissection to have
mature or intermediate ovaricles {(Hondk, unpubl.).

In both seasons the longest pre-oviposition period was found in the spe-
cimens transferred to the laboratory in autumn (September-November). In
the samples of late December — late February the pre-oviposition period
was shorter in both seasons. These differences appeared in medians which
fluctnated between 17 —22 days and 17—19 days respectively from Septem-
ber to November, whereas in January and February they were only 10—11
and 10—13 days resp. A similar difference appeared also in the minimum
values of the pre oviposition period: 9 -15 and 11 -13 days resp. in the
auntumn, 6 —8 and 8—10 days resp. in January and February, and it was still
more striking in the maximum values (26 —56 and 32 44 days resp.) in the
antumn, and 13—15 and 13—25 days resp. in the winter.

The results of early spring (late March or April) differ little from the data
of February. Not before May did all the females of the sample oviposit within
a week after transfer, and the majority of them began to lay eggs virtually
immediately after transfer.

In general, the onset of diapause in the populations of C. carnea in central
Bohemia can be estimated quite well from the changes in the length of the
pre-oviposition period; it is much worse, however, with its termination,
Diapause is induced within the period of late July and the first half of August.
The whole population entered diapause apparently as late as in September.
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During December the inhibition of diapause greatly diminishes but it does not
disappear completely before spring.
In contrast, under short day (L 12, I 12) and 27°C, oviposition in females
sampled in late summer (24 Aug., 14 Sept. 1972) was not achieved even
after 40 days’ exposure. Also in earlier (1968) preliminary experiments it

pre- ovipasition peried {days)

pre- oviposition period (days)
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Fig. 1. Duration of the pre-oviposition period (the time from the transfer to the laboratory to
the first oviposition) in Chrysopa carnea fomales when activated under long day (L 18, D 6)
and 26°C (1970 —71) or 27°C (1971 — 72). The cireles denote medians, the numbers below indicate

the number of fernales the in sample.
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was revealed by dissection that all females, collected in late September or
late October, remained with unripe ovaries (the vast majority had mee
germaria and 10—159%, had 1 oocyte) after having been reared for two months
under short day (1. 12, 13 12) and 25°C.

DISCUSSION

The length of the pre-oviposition period in diapause eliminating conditions
iz sometimes used as the methodically easiest criterion for determining the
level of the reproductive inhibition. It has been adopted as a measure of
diapause intensity e.g. by Tauber et al. (1970). This criterion is suitable
only for comparing the relative changes within a population (as it has provel
also in the present experiment). A more accurate idea of the changes of the
physiological condition of dormant insects ean be provided by taking als
other characteristics into consideration, as the percentage of females ov-
positing even under diapause inducing conditions, fecundity, duration of the
post-oviposition period, ete. (Hodek, in prep). The level of inhibition whith
underlies the diapause (or the degree at which this inhibition has alresdy
been overcome) cannot adequately be evaluated from the pre-oviposition
period alone, as the duration of this period is a result of several processes of
different character and exigencies. Moreover the processes may overlap fo
a varying degree: 1) continuation of the processes of the Andrewarthat
“diapause development’ leading to the elimination of the inhibition app-
rently at the level of “memory’ in the brain; they started in the pre-treat-
ment period in the open before the transfer to laboratory and need hoth
elapsing of a certain period of time and, in some species, specific environmen
tal conditions (e.g. low temperature); 2) a stimulation by signals acting
against diapause (photoperiod, temperature, humidity, food); 3) post-dia-
pause processes in the neuroendocrine system which govern 4) the maturation
of ovaries. The same length of the pre-oviposition period need not be a sign
of the same level of the inhibition in diapausing insects (Hodek, in prep).

In C. carnea, the average values of the length of the pre-oviposition period
are a rather reliable eriterion for determining the rate of inhibition in the
middle period of hibernation (from late September to early March). By
contrast, by the end of hibernation the processes (1) have been terminatedin
a great part of individuals, and after a short stimulation by favourable cond
tions (2), processes (3) and (4) may start. From later spring on, not only the
processes (2), but partly even the processes (3) and (4) proceed in the fiell
during warmer periods so that the pre-oviposition period in the laboratory
is then very short. The opposite situation holds at the start of hibernatin
when the samples contain besides diapausing individuals also immature bu
non-diapausing adults and adults in which “secondary’ diapause is indued
{after a period of maturation of ovaries or even after egg laying) and the
resorption of ovaries is advanced to a different degree. The average valus
are then caleulated from the values for diapaunsing, non-diapausing and infer-
mediate adults.

The aectivation of C. carnea females in both seasons resembles the resulis
in Pyrrhocoris apterus (Hodek, 1971). The analogy is especially close in the
first season (1966 —67) when a shorter pre-oviposition period was recorded
in 3 samples of P. apterus in late August and early September than laterin
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autumn; algo its shortening in January was similar. Tn 1967 —68 season the
results in 7. apterus were somewhat different. Tt can be explained by the
dependence of the incidence of diapause in the population and its intensity
on the developmental stage at which the insects experience the change from
non-diapause to diapause conditions, both in C. carrea (Tauber and Tauber,
1970) and P, apterus (Hodek, 1971). And thus an acceleration or retardation
of the life-cycle of a certain population, caused by weather, obviously changeg
the intensity of the inhibition of reproduction in its individuals. The life-
eycle in P. apterus is delayed much longer to autumn (larvae completing
their development during each suitable increase of temperature can he found
as long as January), whereas in C. carnea it is finished as early as in September
(Zeleny, 1983). Therefore, the weather differences of individual years appa-
rently change the variability of the inhibition of reproduction far more in
P. apterus, which has in autumn a more varied age structure in the samples,
than C. carnea.

CONCLUBION

1. Reproduction can be achieved in practically all adunlts at any period of
hibernation by transferring them from the open to diapause eliminating
conditions (long day L 18, D 8, 25—27°C). In confrast, the transfer to
short day (L 12, D 12) does not enable reproduction in autumn,

2. Intensity of diapause was evaluated by the length of the preoviposition
period after the transfer to the laboratory. On the average, the intensity
of diapause inereases in the population from late July to mid-August, in
autumn it is then maintained at a constant level till late November (me-
dian 17 to 22 days), during December it decreases substantially and later
on it keeps at a steady level again (median 10 to 13 days) or slightly de-
creases. Inside individual samples there is a great variability — particu-
larly in late summer and in antumn.

3. Similarly to P. apterus, diapause in C. carner can be relatively quickly
terminated by the change of photoperiod. The exposure to low tempe-
ratures is not a prerequisite for further development.

4. Reasons are stated why the length of the pre-oviposition period cannot be
a safe eriterion of the degree of the inhibition of reproduction, i.e. the
intensity of diapause.
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ERSTER FUND EINES CUPEDIDEN IM NEOGEN EUROPAS
(COLEOFTERA: CUPEDIDAE)

A. G, PONOMAREXKO

Emngegangen am 28. Juli 1972

Abstrakt. Es wird eine neue Gattung und Art Miccupes gen n. riha sp. n. aus den miozanen
Oyprisschiefern des Egerer Tertidrbeckens mn Bohmen beschrieben Das Fossil ist besonders
dadurch bemerkenswert, dass es den ersten Fund eines Cupediden 1m Neogen Europas darstellt.

Die Familie Cupedidae ist die ursprunglichste aller in der Jetutzeit lebenden
Kaferfamilien. Die Cupediden waren im Mesozoikum aller Kontinente weit-
verbreitet und in der Trias sowie im Jura durch zahlreiche und mannigfaltige
Gattungen und Arten vertreten (Ponomarenko, 1969). Am Ende des Meso-
zoikums ist ihre Anzahl wesentlich gesunken, so dass sie im Kanozoikum nur
sehr selten vorkommen. Heutzutage gehéren dieser Familie nur 6 Gattungen
mit 26 Arten an.

In Europa waren die Cupediden im Jura haufig, aus dem Paldogen sind
jedoch nur zwei Arten bekannt. In dem Oligozin der Insel Wight wurde ein
als Tetraphalerites oligocenicus Crowson, 1962 beschriebener Kiferrest ge-
funden, welcher der heute in Sidamerika lebenden und im Mesozoikum
Eurasiens weitverbreiteten Gattung Tetraphalerus nahe steht., Hochstwahr-
scheinlich handelt es sich um einen Vertreter der genannten Gattung, was
man jedoch wegen Unvollstiandigkeit des Kiferrestes nicht eindeutig be-
weigsen kann. Im baltischen Bernstein wurde mindestens zweimal Cupes
tesselatus Motschulsky, 1856 gefunden, der mit dem rezenten nordamerika-
nischen Cupes capitatus F. am nichsten verwandf ist. Aus dem Neogen gind
bisher itberhaupt keine Cupediden bekannt. Umso mehr interessant ist der
Fund eines aus dieser geologischen Periode stammenden Kaferrestes, der
zweifelsohne der Familic Cupedidae angehirt.

Den in deiser Arbeit beschriebenen Kafer habe ich von Herrn Dr. P. Iiiha, der schon {ruber
diesen fosmlen Kdferrost als einen Vertreter der Familic Cupedidae identifizierte, zur Unter-
suchung erhalten. Dus Exemplar stammt sus den miozunen Ablagerungen von Pochlovics in
WestbShmen. aus denen Riha (1961) einen Schwimmkafer der Gattung .Agabus beschrieben hat,
An dieser Stelle moebte 1¢h Herrn Dr. P. Riha fur die Ermoglichung der Untersuchung des in-
teressanten Fossils meinen aufrichtigsten Dank nussprechen; zugleich halte wh es fur meine
angenehme Pflichf ihrm wu Ebren die neue Art zu benennen.

Eine nihere Untersuchung des fossilen Kifers ergab, dass es sich um eine
neue Gattung der Unterfamilie Cupedinae handelt. Die Zugehorigkeit zu
dieser Unterfamilie beweisen die durch den Prosternalfortsatz getrennten
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Vorderhiiften. Leider ist der Kiferrest nicht so vollstindig erhalten, um ein-
deutig entscheiden zu konnen, welcher der drei Tribus dieser Unterfamilie er
angehort. In die ausgestorbene mesozoische Tribus Mesocupedini kann man
ihn wegen der Gestaltung der Abdominalsterna keinesfalls eingliedern, es
kommen also nur die Tribus Cupedini und Priacmini in Betracht. Fiir die
Unterscheidung dieser beiden Tribus sind besonders die folgenden drei Merk-
male wichtig: die Stelle der Fihlereinlenkung, die Skulptur der Oberseite des
Kopfes und die Form des Prosternalfortsatzes. Die erwahnten Merkmale sind
aber auf dem Fossil leider nicht eindeutig zu erkennen. Die Spitze des Proster-
nalfortsatzes fehlt, zwischen den Vorderhiiften ist der Prosternalfortsatz
jedoch nicht verschmalert, so dass man voraussetzen kann, dass er linger war
als die Vorderhiiften. Aus diesem sowie auch aus weiteren indirekten Merk-
malen (der kurze und breite, hinten stark halsférmig verengte Kopf, die Form
des Halsschildes sowie die kurze Hinterbrust) ldsst sich héchstwahrscheinlich
auf die Zugehorigkeit zu der Tribus Cupedini schliessen.

Miocupes gen. n.

Kopf mit langen Schlifen, die bedeutend linger sind als die Augen, und
kurzen Wangen. Vorderhiiften durch den Prosternalfortsatz getrennt. Fliigel-
decken mit vier Hauptadern, wobei R vereinigt sich mit M und Cu noch vor
der Vereinigung mit 4,.

Typus der Gattung: Miocupes rihai sp. n.

Miocupes rthai sp. n.

Holotypus: Sammlungen der Lehrstuhl fur Paldontologie, Naturwissen-
schaltliche Fakultit der Karls-Universitdt in Prag.

Typische Schieht: Cyprisschiefer des Egerer Tertidrbeckens, Mittleres
Miozén.

Typischer Fundort: der verlassene Abraum ,,Bozi pozehndni'* unweit
von Pochlovice bei Kynsperk n. 0., Westhohmen.

Beschreibung: Kopf kaum kiirzer als breit, nach vorn schwach verengt.
Die Wangen sind kiirzer als die Linge der Augen, die Schlifen eineinhalbmal
s0 lang wie die Augen. Hinten ist der Kopf sehr deutlich halsférmig verengt,
wobei die Breite dieser Verengung die halbe Kopfbreite nicht {iberschreitet.
Die Skulptur der Oberseite ist unbekannt, das Relief war jedoch héchst-
wahrscheinlich schwach entwickelt, denn auf dem Abdruck ist es nicht wahr-
nehmbar.

Der Halsschild ist wesentlich kiirzer als der Kopf, er ist zweimal breiter
als lang, mit einem sanft bogenfirmig nach vorn gezogenen Vorderrand.
Seine Vorderecken sind vorn seicht ausgebuchtet, ohne einen zahnférmigen
Vorsprung. Die Oberseite des Halsschildes zeigh einen medianen Lingsein-
druck und beiderseits dieses Eindrucks eine erhabene Léngswulst. Der
Prosternalfortsatz ist zwischen den Vorderhiiften nicht nach hinten verengt.
Die zur Aufnahme der Vorderbeine dienende Furchen der Vorderbrust sind
schwach ausgeprégt, sie reichen nur bis zu den Pleuren und konvergieren
nach vorn kaum.

Die Mittelhiiften sind linglich und becithren sich untereinander. Die Hin-
terbrust ist quer, nach vorn bogenférmig verengt, am Hinterrand mehr als
doppelt so breit wie vorn. Die Entfernung zwischen den Mittel- und Hinter-
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hiiften ist nur halb so gross wie die grosste Breite der Hinterbrust. Das
letzte Abdominalsternum fast zweimal langer als das vorhergehende.

Die Vorderschenkel sind auffalend verdickt, etwa dreimal linger als breit.
Die Fliigeldecken hatten wahrscheinlich vier unverkiirzte Hauptadern und
alle zehn Lingsreihen von Gribcehen. Zwei Reihen lings der Epipleure sind
nicht erhalten, aber die darauffolgende Ader (R) unterscheidet sich keines-
wegs von den itbrigen Hauptadern. Die zweite (M) und dritte (Cu) Hauptader
miindet in die erste, die sich mit der letzten (4,) vor der Fliugeldeckenspitze
vereinigt.

Abmessungen: Lange des Kéfers — 12,5 mm, Breite — 4,5 mm; Léinge
der Fligeldecke — 8.5 mm.

Beziehungen: Die neubeschriebene Gattung unterscheidet sich von allen
Gattungen der Tribus Cupedini und Priacmini besonders durch die langen
Schliafen, die bedeutend linger sind als die Augen. Von den Gattungen
Priacma und Prolizocupes, bei denen die Schlifen gleich lang sind wie die
Augen, unterscheidet sich die neue Gattung durch kurze Wangen und durch
die stark quere Vorderbrust. Von allen Gattungen unterscheidet sie sich auch
durch die Nervatur der Fligeldecken, u. zw. durch das Vorhandensein von K
als einer Hauptader und durch ihre Vereinigung mit M und Cz noch vor der
Vereinigung mit 4;. R ist auf den Flugeldecken von Prigcma und Paracupes
zwar auch vorhanden. aber bei diesen Gattungen verenigt sich Cuw mit 43
noch vor der Vereinigung mit den iibrigen Adern. Durch die Gestaltung der
Varderbrust steht die neue Gattung den urspringlichen Cupedini (Paracupes
und Prolizocupes) nahe, bei denen die zur Aufhahme der Beine dienenden
Furchen schwach ausgepragt und nach vorn nicht konvergierend sind.
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CONTRIBUTION TO THE GROWTH OF THE BREAM, ADRAMIS BHAM:
{LINNAEUS, 1758) (OSTEICHTHYES. CYPRINIDAE) IN THE SLAPY WATER
RESERVOIR, BETWEEN 1857 AND 1965

JarosLav POUPE

Reoceived March 15, 1972

Abstract: The anthor evaluates the growth of the Bream, dbramie brama (Linnaeus, 178
in the Blapy valley water reservoir in Bohemis, south of Prague. The growth was evaluatsl
according to there samples coliected in the years 1957 —19588 and 1963-—1965. A total of TN
speeimens were examined, Those factors which eould influence the growth not only in the yess
1857—1963, but up to the year 1970, are taken into aceount in the report. In the course of th
period under review the growth has been retarding.

INTRODUCTION

In the Slapy valley water reservoir the growth of cerfain species of fish
was followed up from the date of filling up of the reservoir to the year 196
when the NiZbor State Fighery stopped the industrial fishing.

The growth of the Bream was studied by the following authors: C'ihaf
and Oliva (1960), Oliva and Frank (1959 a), Oliva and Frank (19591}
and Poupé& (1971}

From the point of view of fishing the reservoir of Slapy appeared to b
a highly profitable one, with large biomass of plankton and benthos present
over the whole area (Hruska, 1966).

In 1971 the author obtained for investigation a sample of the Bream caught
in the Slapy reservoir in the 1965 year. The growth of this sample is comparsd
by the author with the growth of fish caught in 1957--1958 and 1963.

For valuable assistance and co-operation the author is indebted to RNDr V. Hrudka (%
from the Hydrobiological laboratory of the Czechoslovak Academy of Sciences, to RNDr (.
Oliva CBe and to the staff of the Laboratory of Tehthyology Natural Science Faculty, Chads
University, Prague.

MATERTAL AND METHODS

The sample waz cavght by fishermen of the Nifbor State Fishery for the Hydrobiologisl
Laboratory of the Czechoslovak Academy of Sciences, preserved in ethanol and kept til 1
in the laboratory. The material contained a total of 51 specimens caught on July 13th and M
1965 in the reservoir off the Zivohodt hotel (18 speeimens; 379} and on July 8th, 1965 in the
vicinity of Cholin at shore km 116-—117 (32 specimens: 639%,). The material wes measurd,
weighed and the growth evaluated hy the conventional metod. (Poupé, 1971). After the n-
vestigation, all the materials were handed over ta the Zoological Institute of the Natural Seiews
Faculty, Charles University, Prague. The sample was lacking in specimens of the oldest s
groups.
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In addition to an evaluation of growth, the values of growth increments for the different age
categories and the growth increment values for the different calender years vere caleulated.
The body length at the time of scale development and of the “Banks' start” were determined
from the graphs. The coefficient of condition was caleulated by are of the Yultons' formula,

1 1 1 1 L
1 5 (L] iE] 2 5

Graph No. 1: Eelation between the standart length and the radius of seale according the data
from sample saught in 1965,
Axis y = seale radius in milumeter divisions. Qbuerved under 17.5 x magmification. AXis x =
== length of body in em.

BREAM GROWTH
The body lenghth at the time of scale development was established at

21 mm, the coefficient of condition was found to be 2.29, and the Banks’
start was 31 mm. The back calculated growth tempo follows from the Table 1,

DISCURSION

A comparison of the growth of the Bream according to the sample caught
in the years of 1957 —1958 (No. 1, Ciha¥ and Oliva, 1960), 1963 (No. 2,
Poupé, 1871}, and 1965 (No. 3) is shown in the following table:

Sample No. 1, 12 13 Ia Is lg 17 lg lg lig L1t
1 81 126 1656 196 216 242 303 340 383 412
2 85 135 179 218 248 289 320 376G 404 425 445
3 - 78 121 16 180 213 236 252 257 278

| i i 4
19 100 60 200

Graph No. 2: The relationship between the standart length and body of samples caught in 1985,
Axis y=body length in mm. Axis x = weight in grams.
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The growth of the Bream in Slapy reservoir at the time of investigation
between 1957 and 1965 was influenced by the following factors: a) Commercial
Fishing by the State Fishery, b) decrease of the benthic biomass as a result
of cold water inflow from the Orlik valley water reservoir and of water level
fluctuation, e) winter killing (suffocation of a large number of fish under ice)
during the 19621963 winter season (see Britka, Rehatkova, 1964),
d} angling.

Table 2. The absolute inerements of standart lengths in the different age categories

Ago  Numberof = yo55 1957 1955 1956 1960 1961 1962 1963 1964

group apecimens

Iir 2 &5 61 a8
v 4 84 44 37 43
Vv 11 78 46 a7 40 37
VI 13 3 39 40 a4 32 30
VIii 12 80 43 35 35 23 21 24
VIII b 80 37 23 28 28 28 22 14
X 4 T 43 27 25 27 16 17 20 24
Total 51 77 83 59 49 45 41 a3 31 29

Faoctor a) caused a more rapid removal of the most rapidly growing fish
of all age groups and should cause a relative speeding up of the growth,
On the other hand, fishing may prevent the overpopulation and this aspects

is the predominating one. Factor b), i.e. cold water flowing in from the

Orlik reservoir, manifested itself most markedly in the upper section of the
reservoir, less in the midway section, while in the lowermost section the hydro-
biological conditions remained practically unchanged. (Hrumika, 1966).
Factor ¢) caused considerable loss particularly as regards the cyprinid fish
and it should manifest itself in the growth particularly in the years 1963
and 1964. Factor d), the removal of fish by angling, should be divided into
two periods. The first one up to 1965, with this year included and the second
one from 1966 to 1970. The average catch of all species of fish (by fishermen
using hoth nets and angling rods) amounted in total to 449 tons or 33.8 kg/ha,
a year in the period between 1960 — 1965, Maximum yield corresponds to the
1962 year; it amounted in total to 69.5 tons or 52.3 kgfha of fish, prior to
a subsequent suffocation of a large quantity of fish. The minimum yield
was recorded in 1965, that is, in total 24.7 tons or 18.6 kgfha of fish. During
the same time anglers caught an average of 21.5 tons, i.e. 16.1 kg/ha of fish.
Between 1966 and 1970 fish were caught only by anglers and the average
annual catch of all fish species amounted to 22.7 tons, ie. 17.1 kg/ha of
fish; in this total catch, breams accounted on the average to 9.928 tons,
i.e. 44,29 . The State Fisheries did not make available any exact statements
as to the percentages of the different species of fish caught. The Bream made
up approximately 70% of the total catch according to the data submitted
by Mr M. Vacek, the superindentendt of the Niibor State Fishery, and,
eonsequently, fishing by nets had been by far most efficient means of control
of the number of breams in the reservoir. A rapid decline of the catch yield
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began in 1963, when also the inerement data of the third sample showed
a marked downward trend (see table 2).

The second sample caught in 1963 showed the best growth among all
samples reviewed. These optimum growth condition are interpreted by the
author to be the result of exploitation of fish by the State Fishery. In this
way an excessive reproduction of fish was prevented and the growth of
fish could be better because of the abundance of food. Besides 819 of the
total yield of fish were caught in the lowest part of the reservoir where,
according to all authors, optimum condition of development existed and
where no apparent decrease of the benthic biomass had taken place, that
i8, not even after the Orlik valley water reservoir had been filled.

The third sample amounting to about 639, came from the midway section
of the hasin, was exposed throughout practically its entire life to adverse
effects of cold water and to limited amount of food. The two former samples
showed substantially better growth. No apparent improvement in growth
could be recorded in the third sample even in 1963 and 1964 when large
number of fish died in the winter season. This is an evidence of the fact
that not even the industrial fishing of the bream by the State Fisheries could
control the overpopulation of the bream.

- CONCLUSION

In the present report results obtained by Cihaf, Oliva, 1960; Oliva,
Frank, 1959s, b and the author from an investigation of the growth of the
bream in the Slapy reservoir during the 1958 —1965 period are summarized.
The conclusions were drawn from the growth data of 3 samples in which
707 specimens had been investigated. During the period under review the
growth docreased due to overfishing caused by insufficient catch chiefly
by nets. The present-day catch practised exclusively by angling cannot
adequately control the number of the breams in the reservoir and thus
prevent overpopulation resulting in retardion of the growth.

The cold water coming in from the Orlik reservoir and the decrease in the
biomass of benthos and plankton, which is incidental, affects the growth
of the bream only in the upper and partially also in the midway section of the
TesServoir.

The growth of bream as seen from scale structure is slow due to overpopu-
lation, Tt is also evident from the circumstance that not even during the
vears which followed the suffocation of fish during the winter season, that
made available large amounts of the existing food supply to the remaining
ones, better growth tempo could be recorded. With the present day system
of fishing only by anglers, which means that only about one half of the fish
is caught with respect to the catches corresponding to the years 19601965,
and with the bream accounting for 44.29, of the total catch. i.e. for about
209, of the catches recorded in 1960 — 1965, there is bound to be its excessive
reproduction and, consequently, the fish become stunted. The only measure
that might prevent its future overpopulation would be a resumption of its
planned exploitation by commercial fishing.
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Abstraect: A new family of Opilionids: Agoristenidee (two subfamilies: Ageristeninae and
Letosteninae) and s new subfamily of Bigntidae (Caribbiantinae) are described. There are given
descriptions of fifteen new genera and eighteen new species from these groups found in Antillean.
Caribbean region.

(Classifying the Antillean material of phalangids from the collection of the
Museum of Comparative Zoology, Cambridge (U7.8.A.) sent to me for deter-
mination and the material collected during my short stay in Cuba (1963),
I found already some years ago a number of specimens from the sub-
order Gonyleptomorphi which I had not been able to range in any of till
this time described subfamilies. Before concluding that they were unknown
and not yet described groups, it was necessary to examine the representatives
of all families of Gonyleptomorphi, not only their external, but also genital
morphology, which has not been studied in several groups.

These studies have been made possible (besides the named collection from Antilles) by using
the material from Central and South America. Further 1 had at my disposal phalangids from
Africa, Australia end Japan. I wish to express my appreciation and thanks for kindness in enabling
me these studies in the first place to Prof. Dr. Herbert W. Levi, furthermore to Prof, Dr. Clarence
J. Goodnight, Prof. Dr. B, A, Scares and Dr. H. E, M. Sosres, Prof. Dr. B. F. Lawrence, Prof.
Dr. V. V. Hickman. Prof, Dr. 8. Suzki and Dr. R. ("apocasale. I was enabled the stay at the
Senckenberg Museum (Frankturt) to study Roewer’s eollection trough eourtesy of Prof. Dr,
O. Kraus; Prof. Dr. M. Vachon, Prof, Dr. 8. L. Tuxen, Dr. J. Gruber and Dr. W. Staregs kindly
allowed me, to examine some specimens of phalangids from their institutions.

Holotypes and allotypes and most of paratvpes are deposited in collections of MCZ, Cam.
bridge, some paratypes in my colleetion, holotypes of Galibrotua riedeli and Manahunca bie-
lawskyi in the collections of the Zool. institute, PAN, in Warsaw.

Althongh the phalangids of the American continent have been in general
well explored, they have not been studied systematicly in the Antillean-
Caribbean region. Nevertheless some older papers from Antillean phalangids
have been published by Banks, Simon, and Roewer; phalangids of Antilles
were further dealt with by Goodnight and Goodnicht and recently —
beside the writer — by Avram, Jaume, Rambla, Starega ete. Several
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of the recent publications brought to light some very surprising results: not
only decribing new systematical forms (genera and species) but also discover-
ing some representatives of the gronps known up to this time only from the
farther regions {Ibaloniinac ).

The phalangid fauna from the Antillean-Caribbean region, according to
recent explorations, seems to be very motley. It depends on more than one
factor; complicated historical geology of the Antilles in the first plane, each
of the greater islans having been an evolutionary center. Phalangids are
further from the phylogenetical point of view a very old order with small
ecological valence, conforming with difficulty to changing life conditions and
being very sensitive to the shortage of water and not very mobile. Phalangids
cannot move by the “balloning’™ as some spiders can and their possibility
of migration among the islands has been minimal even if we admit the possi-
bility of their passive transfer by hurricanes (either ag living specimens or as
oggs).

General life conditions of the Antilles are for the phalangids of a high
favour: mountainous, moist, tropical-insular territory with abundance of
plants and isolation for long geological periods creates the best conditions
for quicker phylogenetical evolution. The persistence of some greater syste-
matical groups of phalangids, which died out in other regions, is not sur-
prising in this territory.

First of these groups, a new family Agoristenidae, is quite differing from all
known families of opilionids. We can recognise nearly macroscopically all
-representatives by first legs which are strikingly fine, short and thin. These
extremities possess several characters of degeneration, the tarsal claw for
instance is in some species stunted. Unfortunately, we have no observations
of living specimens of this group and that is why we can hardly infer the
function of first legs. We cannot prove the supposition of their tactile
function, I have not found any corresponding organs on them. Some groups
of the subordre Gonyleptomorphi (Stygninae, Prostygninae, Heterostygninae,
Stygnicranainae, Bilantinae) have also thin legs of the first pairs, but in no
of these subfamilies is stunting so advanced as in the family Agoristenidae.

All other legs of representatives of family Agoristenidae are longer, but also
fine and only slinghtly armed. The longest are in the subfamily Leiosteninae,
subfam. n.

Second special characteristic of the family Agoristenidar iz advanced seg-
mentation of distitarsi. All found species have first distitarsus from 3 (mostly)
to 4 segments, the second one from 4 (mostly) to 6 segments, exceptionaily
of 3 segments.

Third important characteristic of the family Agoristenidae is the morpho-
logy from the frontal portion of cephalothorax. Under the frontal margin of
carapace there are projections as in the African families Assamiidae and
Trionyxellidae, but not so developed: the lateral growths are short and
obtuse, mostly covered by the lateral corner of carapace. The median spine
and two paralateral ones are always distinet, obtuse or pointed. _

Eyemound in this family is low with a wide basis, mostly provided with
a median furrow, unarmed. In the subfamily Leiosteninge is this furrow so
wide that the eyes seem to be separated.

In the subfamily Agoristeninae there are five distinct areas. The first area
is with a median line in the form of biscuit. Areas, free tergites and anal plate
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are provided with spines, tubercles or granulated In the subfamily Leioste
mwnae all five areas are grown together.

In the subfamily Agoristeninae the chelicerae are of the ugual form, not
enlarged 1n males. In the subfamily Leiwosteninae are chelicerae 1 males
enlarged (genus Lewostenus)

Pedipalps are relatively robust, in the subfamily Leiosteminae longer All
segments are armed with spines, fomora provided at the distal portion
medially with a spine,

The representatives of the famly Agoristenidae have a special gemtal
morphology, mainly in the males penis is without musculature, with a tiny
corpus, enlarged on the distal portion in a glans His ventral apophysis 1
thin, 1n the form of a groove Stilus is long, flat and mobile. There are thres
pairs of special threefold spines on the side of glans The members of the
family Agoristenidae were found in the Great Antilles (Cuba, Haiti, Porto-
rico-subfamily Agoristeninae) and in Trimdad (subfarmly Leiosteninae. We
can suppose that the representatives of the last subfamily hve also in the
northern territories of Southern America.

Second group of new Antillean phalangids, Caribbiantinge subfam n rank
among the subfamilies of family Biantidae This family, according to Mello
Leitao, included three subfamilies PBigntinae from Africa, Indian ccean-
1slands and southeast Asia, Stygnommafinae from Central America and
Antilles, and Dibuninae from the south-east Asian islands Last two sub-
families which live in the same territory (distribution of Dibuninae is smaller)
are closely related, differ only by the number of areas and presence (Bian-
tinae) or absence (Dibuninae) of scopula. The subfamuly Stygnommatinae is
from the morphological point of view more differing and has some relations
to the subfamily Phalangodinae.

The subfamily Caribbiantinae is related to the subfamily Biantinae although
we could rather suppose the relations to the American subfamily Stygnom-
matinge

As m the family Agoristenidae the members of subfamily Caribbiantinae
possess an advanced segmentation of tars: first distitarsi are composed from
three, second distitarsi from four segments We can judge from this interest-
ing crreumstance that both groups are phyllogenetically very young. Eyes —
as 1n all representatives of the family Biantidae — are placed apart on the
lateral side of carapace near its distal margmm Each eye is situated on a sepa-
rate tubercle.

Scute consists of five distincet areas, first area iz mostly with a median line
Some areas as well as the free tergites are armed with various spines or
tubercles

Chelicerae are of usual form and without greater armature, mostly consider
ably enlarged in males Pedipalps are long, with thin and long, unarmed
femora, patellae 1n the form of a club, tibiae and tarsi short, dorsally un
armed, laterally and medially with long curved spines Tarsal claw long and
thin, curved Legs are fine and mostly unarmed. Third and fourth tars: with
a thick scopula, without pseudonychium, with simple, stout and transverss
claws Third metatars: of males enlarged in a form of spindle On the ventral
side of this spindle there 13 an eliptical court of short and dense hairs. The
function of this organ is unknown.

Gemital morphology of all known representatives of the subfamily Carib
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biantinae i8 very similar to this of Biantinae Secondary sexual characteristics
of males are 1n the enlarged chelicerae and spindle third metatars:

All to this time known members of new subfamily are relatively small.
They were found 1n Cuba, Hait1 and the Virgin Islands Ther relationships
to the subfamihes Buantinae and Dibunminae, hiving mn the Ethiopian and
QOriental region, are very interesting. Like the representatives of the sub-
family Ibaloniinae (. Ibantilia cubana ), found in the Antilles, the subfamily
Caribbigntinge Tepresents a missing link 1n the geographical distribution of
further tropical family of Gonyleptomorphi

The position of both new groups of phalangids in the systom of superfamily
Gonyleptmdea is shown in the following key (the system 1s only shghtly
modified according to the division of Mello-Leitao-Ringuelet).

» ma

Suborder Gonyleptomorphi
Superfamily Gonyleptoidea

1 Eyes rawed on one distinet tubercle or lying laterally at a heavy central elevation near
the anterior margin of carapace (in some cave phalangids eyemound or eyes absent) Pedi-
palps robust, armed x i S G 2

— lLiyes geparated, placed on the lateral margin of earapace, next its posterior margin Pedipalps

1o . 9

2. E;ga lying on a separate tubercle at the central elevation, jointed by a bridge with the
anterior margn of carapace Femora of firat legs with a dorsal and ventral row of spines

T Peodoctidee (Bwr.) M L, 1938

Eyes on the distinct madien tubercle, exceptionally absent 3

. Inferior frontal margin of carapace with 3,5 or 7 forward directed teeth Pedipalps robust,

armed Wwith spines 4 cd G 4

e |

-~ Inferor frontal maergin of carapace without teeth . .. - 6
4 Tarsi JII—1IV with pseudonychium Tronyrellhidae (Rwr ) M L, 1938
— Targ: 11— IV without pseudonychium . . . . . 5
B First legs considerably stout, very fine and mostly short st ¥ Agorsateradae fam n
— Tirst legs normal ST Aasamrdae Se , 1884
6 Pedipalps short, applied to the chelicere, pressed, with shight regular teeth
. Cosmetrdae Simon, 1889
— Pedipalps long, armed with strong spines 7
7 Tarst ITI—IV with pseudonychium Gonyleptrdae Sund , 1833
— Tarsi IIT— IV without paendonyehium 8
8 Dorsal seute formed only by 5 areas Phalangodidae Stmon, 1879
— Dorsal scute formed by 5 areas and I —1IT free tergite Paralolidae Krat , 1958
g Tars: IT1 -IV with pseudonyehium Stygradee (Sim ), M L 1930
—  Tarsi ITI—IV without pseudonychinm . Ihantsdae Thor , 1884 . 10
10. Tarsy IIL—IV wath scopula i W 11
—  Tars: TIT—IV without scopuls - . 12
11 Imstitarsus I of 3 segments, distitarsus II of 4 segments Caribbigniinae subfam n
——  Tngtitarsus I of 2 segments, distitarsus IT of 3 gegments Brantinae Rwr , 1812
12 Fiveareas . Stygnommatinge Rwre , 1823
— Fourareas - - Ihbumnae Rwr , 1912

Agoristenidae fam n

™ Under the frontal margin of ecarapace three forward directed spines.
Eyemound unarmed, mostly with a median furrow Five areas either distinct
or forming a seute without distinet boundaries, first area with or without
median line Chelicerae unarmed, basal segment with dorsal projection
Podipalps dorsally unarmed, all segments with spines. Maxillary lobe of
gecond coxeae mostly with very low ventral projection. First coxae with a row
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of hair pointed tubercles, third coxae with a row of bridges at the lateral
margins. Spiracles visible. Legs fines, eylindrical, metatarsi with distinct
astragali and calcanei, tarsi without scopula and pseudonychium, tarsal claws
simple, First distitarsi with 3, second with 3—6 segments.

Key to the subfamilies

Areas distingt, firgt area with & median line. Pedipalps robuat, with short spines ., .. .........
.......................................................... Agoristeninge subfsm. n,
Area 1 -5 forming a seute without distingt boundaries, Pedipalps fine with very lopg spines
.............................................................. Lsivsieninae subfam. n.

Agoristeninae subfam. n,

With the main characters of family. First area always with median line,
first legs very short. Chelicerae § normal.

Typus subfamiliae: Agoristenus gen. n.

Key to the genera

1. Coxae IV ventrally with an apical-medialspme .. ... ... ... oot iy, 2
— Coxae IV ventrally without apical-medialspme ... ... ..o oiiiiiiiiiii il iieens 4
2. ¥emora IV with apical medial spine, distrtars: IT with 3 segments ... .oouoooa it oonn 3
— Femora IV without apical medial spine, distatarsi 1T with 4 gegments .. ...... Ahotta gon. n.
3. Free tergites IT —ITT with a pair of apines, tarsi IIT— TV with 5—6 segments .. .....,.....

.............................................................. Piratrinus gen. n.
— Free tergites unarmed, tars) IIT—IV with 6 segments .. ..........00000 Calmotrinus gen. n,
4, Distitarm IIwith3segmente . ... .. ...vniiennrniiin ciiiiiinnnerinens Huitisners gen. n.
— Distatarsi T with4—6segments ....oov v ivvinninniriaaas O R 5
5. Legs very long, tarsi I1L with 8 segments, areas distinet only by very narrow furrows.......

.............................. s TRAREEELR SRR e see s eieinvt Dachirtes gen 1
— Legs short, tarsi L1l with 6 — 7 segments, areas very distinet ... ..cvvvvniinin e, 6
6, Both areas ITl and IV with a pair of spines . ....... ... cviisnnnn- Yunquenus gen. n.
— Area TIT or IV with a pair of 8pines . ... - .ooviviuinnnurrnocaneniaan A 7
7. Operculum enale with a median tooth . ... o i Meriosfera gen. n.
— Operculum snale without toeth ... ... .. . .. i, Agoristenus gen. n.

Agoristenus gen. n.

With the characters of subfamily. Area III or IV armed with a pair of
spines, free tergites and operculum anale unarmed. Tarsal formula:
6,n,6 —n,n. First distibarsi with 3, second of 4--5 segments; fourth femora
ventrally without apical — medial spine. Two species from Cuba and Haiti.

Typus generis: Agoristenus cubanus sp. n.

Aves IV with 8 pair of gPines ... ... .uii i iiaee it aasanasinnes A. cubanus sp. n.
Area IIT with a pair of 6PINes .. ....vi it riirnans . A. Fatensis sp. n.

Agoristenus cubanus gp. n. (Figs 1—8)

Male, holotype:

Body length 4.0 mm. Carapace behind the eyemound roughly granulate.
Under the frontal margin of carapace three teeth, the lateral ones small and
obtuse. Eyemound situated near the anterior margin of carapace, broad,
with a deep median furrow, roughly granulated. Dorsum with five distinct
arcas, all areas with greater granulations. First area with two tubercles
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which are situated near the median line, second area with a pair of tubercles
situated laterally, third area with a pair of not so separated tubercles. Fourth
area with a pair of long, abtuse and divergent spines, fifth area as well as three
tergites with a row of granulations. Lateral margins of scute very low1y
granulated.

ooy

LF

3

Figs 1— 8. dgorstenus cubanus sp. n. 1 — dorsal view of male, holotype; 2 — lateral view of
chelicera, male, holotype; 3 — lateral view of pedipalpus, male, holotype; 4 — medial view of
pedipalpus, male, holotype, 5 — tarsal claws of leg IV, male, holotype; 6 — dorsal view of dista]
part of penis, holotype.

Anal operculum, sternites and coxae finely granulate, lateral margins of
third coxa joined with the second and fourth coxa by a row of small bridges,
fourth coxae dorsally with a lateral and an apical tooth. Maxillary lobe of the
second coxa without ventral projection, spiracles visible.
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Chelicerae of normal form, unarmed, basal segment with a dorsal projection
Pedipalps 3.1 mm long, robust. Trochanters ventrally with a low hair pointed
tubercle, femora ventrally with an oblique row of four very low hair pointed
tubercles and an apical medial spine. Patellae with an apical medial spine,
tibiae with two lateral and two medial spines, tarsi with three lateral and
three medial spines. Tarsal claws long.

Legs. 5.0; 12.0; 9.0; 13.0 mm long, fine, irregularly clothed with low hair
pointed tubercles, Metatarsi with distinet caleanei. Tarsal segments: 6, 13,
6, 7. Second distitarsi with 4 segments.

Genitals: Penis of the form shown in Fig. 6.

Secondary sexual characters absent.

Colour (in alecohol). Body and legs vellowish brown. Carapace brown reti-
culated, each area brown marginate. Pedipalps lighter yellowish, chelicerae,
trochanters, metatarsi and tersi of legs yellowish,

Holotype locality: Cuba, Pieo Turquimo (Sierra Maestra), 6000 ft, 10, VI. 1936, Darlington
eoll,

Female, allotype:

Body length 4.5 mm, legs 5.0; 12.5; 9.5; 12.5 mm.
Genitals: Ovipositor of the form shown in Fig. 8. In general appearance
and characteristics resembles the male holotype.

Allotype locality: In the sams vial as male holotype; Cuba, Pico Turquino, Derlington
coll.

Variations, One male paratype differs in slighter granulations on the dorsal
soute.

Agoristenus haitensis sp. n. (Figs 9—12)
Male, holotype-

Body length 5 0 mm. Carapace, eyemound, areas and tergites granulated.
Eyomound situated near the anterior margin of carapace, broad, with
a shallow median furrow. First area with a pair of low tubercles near the
median line. Second area with a low median convexity, third area with a pair
of spines. Other arveas, free tergites and anal operculum unarmed. Sternites
and coxae smooth, lateral margins of the third coxae jointed with the second
and fourth coxa by a row of bridges on the distal portion only. Maxillary lobe
of the second coxae with a low ventral projection, spiracles visible.

Chelicerae of normal form, basal segment with a granulated dorsal pro-
jeetion, second segmont smooth, shiny.

Pedipalps long Trochanters ventrally with a low hair pointed tubercle,
femora ventrally with a row of four spines and ene apical medial spine.
Patellae with one apical medial spine, tibiae with two lateral and two medial
spines, tarsi with three lateral and three medial spines. Tarsal claws long
All spines of pedipalp are in this species greater as these of A. cubanus.

Legs 8 2; 20.5; 14.5; 18.5 mm long, fine and unarmed, only II -1V tro-
chanters, femora, patellas and tibiae with very low hair-pointed tubercles,
first lags and other segmants only with hairs. Tarsal segments: 6, 14, 67,
78, second distitarsi with 4 segments.

Genitals: Penis of the form shown in Fig. 12,

Secondary sexual characters: fourth astragali apically slightly enlarged.
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Colour in alecohol- yellowisch brown. The median line of dorsum from the
anterior margin of carapace to the anal operculum, boundaries between
areas, chelicerae, pedipalps and legs lighter Pedipalps and the dorsal pro-
jection of the basal segment of chelicera with darker fine reticulations.

Holotype locality. Haiti, Domimican republie, Loma Vieja, Cord. centr , 5, of Constanza,
-1 6000 ft, Aug. 1938, Dailington coll

Figs 7—8. Agoristenus oubanus sp 1. 7 — lateral view of distal part of penis, holotype; 8 — ovi-

positor, allotype.
Figs 9—11. Agoristenus hastensms sp. n. 9 — dotsal view of male, holotype; 10 — distal part of

tarsus ¥, male, holotype; 11 — ovipositor, allotype.

Female, allotype:

Lenght 5.5 mm, legs 8.3; 19.0; 14.6; 24.0 mm long, tarsal segments: 6,
16—19, 7, 8, second distitarsi with £+—35 segments, C'olour darker as in male
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holotype. Ovipositor of the form shown in Fig. 11. Other characters as in
male holotype.

Alletype locality: Haiti, Dominican republie, Loma Rucilla, Cord. centr., 5— 8000 ft,
june 1938, Darlington coll.

Ahotta gen, nov.

Areas JIT—V with a pair of spines, free tergites and anal operculum un-
armed. Tarsal segments formula: 5, n, 5, 6. Second distitarsi with 4 segments.

Fourth coxae ventrally with an apical medial spine and one dorsal apical
spine.

Typus Generis: Ahotte hispaniolica sp. n.

Fig. 12. Agoristenua haitensis sp. n. — laceral view of distal part of penis.
Figs 13— 15. Ahotia hispaniolica sp. n. 13. dorsal view of male, holotype; 14 — lateral view of
dorsal part of body, male, holotype; 15 — ventral view of coxa and trochanter IV, male, holoiype

118



Ahotta hispantolica sp. n. (Figs. 13—186)
Male, holotype:

Body length 3.8 mm. Carapace, eyemound and areas granulated. Under
the frontal margin of carapace three obtuse teeth. Eyemound near the an-
terior margin of carapace, with a median furrow. First and second area with
four tubercles, third area with two short median spines and a pair of lateral
tubercles, fourth area with a pair of long spines, fifth area with a pair of even
greater spines and a row of irregularly situated tubercles. Three free tergites
with a row of tubercles, anal operculum granulate.

Sternites and coxae smooth with dispersed very low tubercles. First coxae
with a row of obtuse tubercles, maxillary lobe of second coxae with a low
ventral projection. Fourth coxae apically with a ventral medial tooth, dor-
sally granulate.

Chelicerae normal, unarmed, basal segment with a granulate dorsal projec-
tion, distal segment smooth and shiny.

Pedipalps 4.6 mm long, robust, smooth and shiny. Trochanters ventrally
with a spinebearing tubercle, femora dorsally unarmed, ventrally with four
spinebearing tubercles and with a medial apical spine, patellae with a medial
spine, tibiae laterally and medially with two spines, tarsi laterally and
medially with three spines.

Legs 4.5; 12.0; 9.5; 12.5 mm long, fine. Trochanters, femora, pateilae and
tibiae with low hair-pointed granules, remaining segmeunts only with hairs.
Tarsal segments: 5, 10, 5, 6. Second distitarsi with four segments.

Genitals: Penis of the from shown in Fig. 16.

Secondary sexual characters absent.

Colour (in alcohol) of chelicerac and pedipalps vellowish. Carapace yellowish
with brown reticulations, eyemound laterally brown. Area 11V brown,
marginated by yellowish brown boundary; each area in the middle lighter,
pair tubercles and spines dark brown with lighter points. Fifth area yellowish
with light-yellow spines and tubercles, boundaries of scute brown reticulated.
Free tergites with one median, lateral dark brown flecks, trochanters, femora,
patellae and tibiae of legs brown marbled.

Holotype locality: Haiti, foothills NE of La Hotte, 3—4£000 ft, oct. 1934, Darlington coll.

No female either male paratypes are in the collection.

Haitimera gen. nov,

A Fourth area with a pair of spines, other areas and free tergites without
greater spines. Tarsal segments formula: ¢, n, 5, 5—6, second distitarsi with
3—4 segments. Fourth coxae and fourth femora without apical spines.

Typus generis: Hailimera paeninsularis sp. n.

Haitvmera paeninsularis sp. n. (Figs 22— 23)

Female, holotype:

Body length 4.5 mm. Carapace, eyemound and dorsal scute granulate,
eyemound situated near the anterior margin of carapace, relatively high,
with a deep and narrow median furrow. First, second and third area with
s pair of very low median tubercles, fourth area with a pair of reclined conical
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Fig. 16. Afotta hispaniolica sp. n. — lateral view of distal part of penis, holotype.

Figs 17—21. Piratrinus calcoratus sp. n. 17 — dorsal view of male, holotype; 18 — dorsolateral
view of distal part of body, male, holotype; 19 — view of distal part of femur, patella and tibia IV,
male, holotype: 20 — ventral view of coxa and trochanter IV, male, holotype; 21 — lateral view
of distal part of penis, holotype.

Figs 22 23, Haitimera paentnaularis sp, n. 22 — dorsal view of female, holotype; 23 — ovipositor
of halotype.
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spines, Fifth area and free tergites with a pair of greater pointed tubercles
sitnated among a row of amaller ones. Anal plate granulate.

Starnites and coxae finely granulate, maxillary lobe of second coxae with
very low ventral projection. Spiracles visible.

Chelicerae of usual form, unarmed, basal segment with dorsal projection.

Pedipalps 2.7 mm long, robust, smooth and dorsally unarmed. Trochanters
with one low hair pointed tubercle, femora ventrally with 3—4 hair pointed
tubercles and one apical medial spine. Patellae with one medial spine, tibiae
with two lateral and two medial spines, tarsi with three lateral and three me-
dial spines.

Legs 4.5; 11.0; 8.0; 11.5 mm long, fine. Frochanters, femora, patellaer and
tibiae with very low hair pointed tubercles, other segments smooth, with
hairs only. Tarsal segments: 4, 8, 5, 6. Second distitarsi of 4 segments. Tarsal
claws on first tarsi stunted.

Genitals: Ovipositor has the form shown in Fig. 23.

Colour in aleohol yellowish brown. Carapace brown marbled, 1 —TV area
brown with lighter spots, spines brown dark. Fifth area, boundaries of scute
and free tergites with greater brwon flecks. Chelicerae and pedipalps laterally
and ventrally black-brownish, legs light brown with lighter spots. Fourth
coxae dorsally and sternites brown.

Holotype locality: Haiti, La Vestite, §—7000 ft, 16— 23 sept. 1936, Darlington coll.

Females, paratypes:

Two specimens from the same vial differing from the holotype: body
length 4 mm, tarsal segments 4, 7, §, 5—8, second distitarsi with 3 segments;
body length 4.4 mm tarsal segments 4, 7, 5, 5, second distitarsi with 3 seg-
ments.

Pirairinus gen. n.

All areas and first free tergite without spines, second and third free tergite
with a pair of median spines. Fourth coxae with dorsal and ventral apical
teeth, fourth femora with apical spines. Tarsal segments’ formula: 4, n, 5, 6,
gecond distitarsi with 3 segmets.

Typus generis: Piratrinus colcaratus sp, n.

Piratrinus calcaratus sp. n. (Figs 17—21)

Male, holotype:

Body length 4.7 mm. Carapace, eyemound and dorsal scute finely granu-
late; eyemound situated near the frontal margin of carapace, with the median
. furrow. Four anterior areas with a pair of very low median tubercles, ﬁfjth

area and first free tergite with a pair of low teeth. Second and third free tergite
“with a pair of median spines, fifth area, all free tergites and anal plate with

a row of greater granulations. Coxae ventrally smooth, with dispersed low

tubercles, maxillary lobe of second coxae with a little ventral projection.
. Fourth coxae apically with a ventral medial tooth, Sternites with a row of
greater tubercles which are greatest in the last sternite.

Chelicerae mormal, unarmed, basal segment with a granulate dorsal pro-
jection, distal segment smooth.
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Pedipalps 2.8 mm long, robust, smooth and shiny, dorsally unarmed.
Trochanters ventrally with a spinebearing tubercle, femora ventrally with
four spines and with one apical median spine. Patellae with one medial spine,
tibiae with two lateral and two medial spines, tarsi with three lateral and
three medial spines (these lying at the tarsal claw are very small).

Legs 5.2; 16.0; 11.2; 15.0 mm long. First legs unarmed. Femora of second
legs dorsally with an irregular row of teeth, apically with long spines. Patellae
of second legs with one ventral tooth. Femora of third legs only apically with
spines, patellae with 1—2 ventral teeth, tibiae ventrally with a row of several
teeth. Trochanters of fourth legs medially with one spine, fourth femora
ventrally with a row of small teeth and a greater subapical-lateral and apical-
medial spine. Patellae ventrally with two teeth, tibiae and proximal portion
of metatarsi with irregularly disposed teeth. Tarsal segments: 4, 9—10, 5, 6.
Booth first and second distitarsi with three segments.

Genitals: Penis of the form shown in Fig. 21.

Secondary sexual characters absent.

Colour (in aleohol). Chelicerae and pedipalps yellowish white. Legs and
body yellowish brown, carapace brown marbled, areas brown with lighter
spots, boundaries between areas lighter. Lateral boundaries of scute with
brown flecks in the level of first, second and third area, free tergites brown.
A lighter strip begins in the middle of the frontal margin and stretches to tho
anal plate. Coxae and sternites brown marbled, a dark brown line lies bet-
ween fourth coxae. Legs vellowish brown.

Holotype locality: Cuba, Trinidad mountaing, Buenos Aires, 2 3500 ft, 8— 14 may 1936,
Darhngton eoll

Male, differing from the holotype only by the body length 4.4 mm was
found in the foothills of Trinidad mountains, Cuba, near Trinidad ecity
(V. Silhavy coll. 17, V. 1963) under stone.

Calmotrinus gen. n.

Four anterior areas and free tergites without spines, fifth area with a pair
of median spines. Fourth coxae with ventral apical teeth, fourth femora with
apical spines. Tarsal segments’ formula: 4, n, 6, 6, second disfitarsi with
three segments.

Typus generis: Calmolivnus (urquinensis 5p. n,

Calmotrinus turquinensis gp. n. (Migs 24 —286)
Female, holotype:

Body length 3.2 mm. Carapace, eyemound and dorsal scute granulate.
Eyemound situated near the frontal margin of carapace, with the very low
median furrow. Four anterior areas with a pair of median tubercles, fifth area
with two median spines and five greater pointed tubercles. Free tergites with
a row of greater tubercles, anal operculum granulated. First coxae with tu-
bercles, maxillary lobe of second coxae without ventral projection, spiracles
visible. Free sternites with a row of rough tubercles, fourth coxae dorsally
with great obtuse tubercles and one ventral apical medial tooth.

Chelicerae of normal form, unarmed, basal segment with dorsal projection.

Pedipalps 2.0 mm long. Trochanters with one low hair pointed tubercle,
femora ventrally with 3--4 hair-pointed tubercles and one apical medial
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Figs 24 —26. Calmotrinus turquinensis sp. n. 24 — Dorsal view of female, holotype; 25 — view of
listal part of coxa and trochanter IV; 26 — owvipositor, holotype.

Figa 27 —29. Meriosfera gertschi sp. 1. — 27 — doreal view of male, holotype; 28 — distal part
»f femur and patelia IV, male, holotype; 20 — lateral view of diatal part of penis, holotype.
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spine. Patellae lwith one medial spine, tibiae with two lateral and two medial
spines, tarsi with three lateral and three medial spines.

Tegs 4.0; 0.8; 7.3; 8.0 mm long, fine. Trochanters, femora, patellae and
tibiae very finely dentate, third and fourth femora apically with spine. Other
segments smooth, clothed with hairs. Tarsal segments: 4, 8, 6, 6. Distitarsi
of booth first and second tarsi with 3 segments.

Genitals: Ovipositor of form shown in Fig. 26.

Colour (in alcohol). Chelicerae and pedipalps yellowish white, legs yellowish
brown light. Carapace brown marbled, areas and boundaries of carapace
brown, areas I -IIT with lighter spots. Area IV with a pair of lighter flecks
bearing tubercles, area V with lighter spines and tubercles. Free tergites
brown, pointed tubercles light yellowish. Bording lines among areas lighter,
scute bordered by very fine white line. Fourth coxae dorsally brown, venter
vellowisch brown with darker spots.

Holotype loeality: Cuba, Sierra Maestra, south side of Pico Turguino, 3— 5000 ft, june
1936, Darlington coll.

No other specimens of this speciea.

Meriogfera gen. n,

Some areas or free tergites with a pair of spines, anal operculum with one
tooth. Fourth coxae dorsally apically with spine, fourth femora without apical
spines. Tarsal segments formula: 6 —n, n, n, n, second distitarsi with 4— 6 seg-
ments. Tegs relatively long. Secondary sexual characteristics on fourth
femur (?).

Typus generis: Meriogfera gertschi sp. n.

Two species from Haiti:

Fourth femora apically enlarged, first and third area with a pair of pointed tubercles .........
.................................................................. M. gertechi sp. n.
Fourth femors apieally not enlarged, first and third area with a pair of short spines . ..........
.................................................................... M. lineata sp. n.

Meriosfera gertschi sp. n. (Figs 27—29)
Male, holotype:

Body length 5.7 mm. Carapace, eyemound and dorsal scute finely granulate.
Three spines under the frontal margin of carapace obtuse. Eyemound situated
near the frontal margin, with very narrow and broad furrow. First area with
six tubercles, median ones being the grestest, second area with low tubercles,
third area with tix tubercles, from which the paramedian are the greatest,
fourth area with two median tubercles and a pair of paramedian short and
obtuse spines. Fifth area and free tergites with a row of pointed tubercles,
anal operculum granulated with a low median tooth. Coxae smooth, first
coxae with greater tubercles, maxillary lobe of second coxae without ventral
projection. Fourth coxae dorsally with a little tooth and apically with
1—2 teeth. Spiracles visible. Free sternites with a row of greater granules.

Chelicerae of usual form, basal segment with granulated dorsal projection.

Pedipalps 3.8 mm long, robust, trochanters with one spine, femora with
four ventral and one apical medial spine, patellae with one medial spine,
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tibiae with two lateral and two medial spines. tars with three medial and
three lateral spines.

Legs: 8.0; 19.0; 15.5; 20.0 mm long, femora of first legs and all segments of
resting legs with exception of calecanei and tarsi which are only with hairs,
finely dentate. Femora and tibiae of fourth legs apically enlarged. Tarsal
segments: 6—7, 17, 6, 7, first distitarsi with three, second with 6 segments.

Genitals: Penis of the form shown in Fig. 29.

Secondary sexual characters: enlarged fourth femora and tibiae(?).

Colour (in alecohol). Chelicerae and pedipalps brown, reticulated; legs
brown, apical portions of segments darker. Dorsum brown with a yellowish
white median strip from the eyemound to the anal operculum and with black
brown patterns: carapace reticulate, area 1TV marginated, all tubercles
and spines dark brown, only on the third free tergite and anal plate lighter.
Venter brown reticulated with greater darker flecks.

Holotype locality: Hati, Mt. Ls Vestite, 6 — 7000 ft, 16 — 23 sept. 1936, Darlington coll

Males, paratypes (2) from the same vial as holotype, differing: body
length 5. 7, tarsal segments: 7, 16—17, 6, 8, distitarsi of second legs 5—6;
body length 4.7 mm, tarsal segmenta: 7, 18, 6, 7, second distitarsi with
6 segments.

Fourth apseimen, not diferring from the described ones (damaged), was found in the sams
locality: Haiti, La Vestite, 28 ma.ch (19%%) Folk coll.

Meriosfera lineata sp. n. {Figs 30—33)
Male, holotype:

Body length 4.0 mm. Carapace, eyemound and dorsal scute finely granu-
lated. Under the frontal margin of carapace three spines, the lateral ones
obtuse. Eyemound situated near the frontal margin, with very broad furrow.
First, third and fourth area with a pair of spines, first area poreower with
two lateral tubercles, second area with two greater medial tubercles. Fifth
area and free tergites with four little teeth, anal operculum granulated, with
a median tooth. Coxae smooth, maxillary lobe of second coxae without
ventral projection. Fourth coxae dorsally with low tubercles and apically
with 1 —2 teeth. Spiracles visible, free sternites with a row of greater granules.

Chelicerae of usual form, basal segment with granulated dorsal projection.

Pedipalps 3.2 mm long, robust. Trochanters with one hair pointed tubercle,
femora ventrally with four spines and one apical medial spine, patellae with
one medial spine, tibiae with two lateral and two medial spines, tarsi with
three lateral and three madial spines,

Legs 6.3; 17.0; 12.0; 16.2 mm long, fine. Femora of first legs, femora,
patellae and tibiae of second and third legs, femora, patellas, tibiae and
metatarsi of fourth legs finely dentate, other segments clothed only with
hairs. Tarsal segments: 6, 14—16, 6, 7. Second distitarsi with five segments.

Genitals: Penis of the form shown in Fig, 32,

Colour (in alcohol). Basal segments of chelicerae yellowish red light, distal
segments ventrally brownish. Trochanters and basal portion of pedipalps-
femora brownich, other segments yellowish red light. Dorsum of body yellow-
ish red with brown patterns and with a yellowish white medial strip from the
frontal margin of carapace to the anal plate. Lateral boundaries of carapace,
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scute and boundaries between free tergites yellowish white Fourth coxae
dorsally brown, trochanters with brown flecks in the form of sand glass,
femora brown merbled. Other segments of legs brown. Venter reddish brown
marbled.

Holotype looality. Haita, La Hotte, 5 — 7000 ft, sept 1936, Darhagton coll.

Fige 30—33 Merwosfera ltneata sap n 30 — dorsal view of male, holotype, 31 — lateral view of
dustal part of pemis, holotype, 82 — dorsal view of distal part of perus, holotype; 33 — distal part
of tarsus I, male, holotype

In the collection there is one male of 4.5 mm body length and of lighter
colour, otherwise not differing from the holotype.

Paratype locality- Haity, Digiun, W, M, Mann coll.

126



Lachirtes gen n. ‘

Eyemound broad with very deep furrow. Areas poorly distinct, only by
very low furrows, first area with a median low wrinkle. Third and fourth area
with a pawr of spines, free sternites and anal operculum unarmed. Legs very
long, fourth femora without spines Tarsal segments’ formula- n, n, n, n, first
distitarsi with 3—4 segments, second with 5 segments Secondary sexual
characteristics on fourth tarsi of males (false pseudonychium)

Typus generis: Lichiries herapodmdes sp n

Fig 34. Lachertes hexapodoudes sp n — dorsal view of male, holotype.

Lichirtes hexapodoides sp n (Figs 34 —38)
Male, holotype

Body length 6 2 mm Carapace, eyemound and dorsal scute finely granu-
late. Three spines under the frontal mergin of carapace pointed. Eyemound
separated from the frontal margin, broad, with a deep furrow so that the

127



eyes seem to be separated. First and second area with a row of greater gra-
nules and a pair of pointed tubercles, third area with a pair of short median
spines, fourth area with a pair of longer medial spines, fifth area with a pair
of lateral spines and row of greater granules. Free tergites and anal operculum
with a row of some granules. Coxae very finely granulated, with short
dispersed hairs, maxillary lobes of second coxae with a low ventral projection,
fourth coxae dorsally apically with two short spines.

Spirales visible.

Chelicerae of usual form, unarmed, basal segments with smooth dorsal
projection.

Pedipalps 7.0 mm long, robust. Trochanters with one ventral hair pointed
tubercle, femora ventrally in the basal portion with two hair pointed tubercles
and a small apical medial spine. Patellae with one medial spine, tibiae with
one lateral and two medial spines, tersi with two medial and two lateral
spines.

pLegs very long: 16.5; 49.0; 34.5; 44.0 mm, fourth femora, patellae, tibiae

and metatarsi with small teeth, all other segments of legs only with hairs,
Tarsal segments: 8—9, 28, 8, 8. First distitarsi with 3—4, second with
5 segments.

Genitals: Penis in this specimen has been prostruded and its ventral
apophysis is unfortunately spoiled, other details shown in Fig. 35.

Secondary sexual characters very anusual: on the fourth distal tarsal
segment there is between the claws one direct spurious pseudonychinm.

Colour (in aleohol). Chelicerae, pedipalps and first legs yellowish white.
Carapace yellowish with reddish brown merbled paterns, eyemound lighter.
Areas vellowish, signed by unsharp light brown boundaries, spines on third,
fourth and fifth area dark brown, lateral boundaries of scute brown reticu-
lated. Coxae reddish yellow, free sternites reddish brown. Femora I —IV of
the samo colour as coxae and trochanters, patellae II —-III dorsally brown
reticulated, tibiae, metatarsi and tarsi of legs II—1V dark brown. Distal
articulations of femora and distal portions of tibiae II—IV yellowish white.

Holotype locality: Cuba, Sierra Maestra, Pico Turquing, 3 — 5000 fi, june 1936, Darlington

zoll,

Female, allotype:

Body length 8.7 mm. Legs 15.0; 58.0; 38.0; 47.0 mm long, tarsal seg-
ments 9, 27, 8, 9. First distitars: with 3, second with 5 segments. The colour
of dersum is darker, lateral spines of fifth area longer as those of male holo-
type.

Allotype locality: the same as of male holotype, from the same vial. No other malea or
females in the collection.

Yungquenus gen. n.

Eyemound with deep furrow, areas poorly distinct, first area with a low
median wrinkle. Fourth area and second free tergite with a pair of spines,
second and third free tergite and anal operculum with a median tooth. Legs
very long. Tarsal segments’ formula: 5, n,n,n, second distitarsus with
5—6 segments. Secondary sexual characters unknown.

Typus generis: Yunguenus portoricanus sp. n.
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Figs 35--38. Lichirtes hexapodowdes sp, n. 35 — lateral view of distal part of penis, holotype;
36 — soutum dorssle of female, allotype: 37 — distal segment of tarsus IV, male, holotype;
38 — ovipositor alletype.

Figs 3942, Yunquenus portorscanus sp. n. 39 — medial view of pedipalpus, male, holotype;
40 — digtal part of fomur and, patella IV; male, holotype; 41 — ventral view of starnum, male,
holotype; 42 — lateral view of diatal part of penis, male, holotype.
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Yungquenus portoricanus sp. n. (Figs 39—45)
Male, holotype:

Body length 5.5 mum. Carapace, eyemound and dorsal scute finely granula-
ted, spines under the frontal margin pointed. Eyemound near the frontal
margin, with deep furrow. First area with median pair of pointed tubercles

Figs 43 —45. Yunguenus portoricanus sp. n. 43 — dorsal view of male, holotype; 44 — basal part
of fermur IV, male, holotype; 45 — disial part of femur IV, male, holotype.

and a pair of paramedian situated teeth. Second area with four pointed
tubercles, third area with a pair of long pointed spines. Fourth, fifth area
and first free tergite with a row of pointed tubercles, second free tergite with
a pair of low spines and a median tooth, third free tergite and anal oper-
culum with a median tooth. Coxae and free sternites smooth. Maxillary lobe
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of second coxae with a low ventral projection, fourth coxae dorsally with some
pointed tubercles and dorsally apically with an obtuse tooth. Spiracles visible,
free sternites unarmed.

Chelicerae of usual form, small. Basal segment with a smooth dorsal pro-
jection, distal segment medially with some hair pointed low tubercies.

Pedipalps 6.8 mm long. Trochanters unarmed, femora ventrally with four
short spines, apically medially with one spine. Patellae medially with one
spine, tibiae laterally and medially with two spines and apically with one
lateral one and one medial spinebearing tubercle,

Legs very long: 11.0; 44.0; 28.0; 39.0 mm. Fourth femora dorsomedially
and ventromedially with a row of unequal spines and a greater apical ventro-
medial spine, fourth patellae with one proximal medial spine. All segments
of fourth legs with exception of tarsi with small denticules. Other legs un-
armed, provided only with small dispersed hairs. Tarsal segmens: 5, 21, 8§,
9—10, second distitarsi with 5— 6 segments.

Genitals: Penis has the form shown in Fig. 42,

Secondary sexual characters nnvisible.

Colour (in alcohol) yellowish brown. Chelicerae and pedipalps brown reti-
culated. A brownish white, brown darker marginated strip is lying from the
frontal margin over the eyemound to the fourth area. Frontal portion of
carapace dark brown, remaining part of dorsum yellowish brown with blackish
brown spines and tubercles. Tops of spines on the third area as well as the
median teeth on the second and third free tergite and on the anal plate
lighter. On the I—III area there are lighter round rings. Venter brown
marbled. Legs yellowish brown with darker unsharp reticulated rings.

Holotype locality: Portorico, El Yunque, 3000 ft, May 1938, Darlington coll.
No other specimens of this species in the collection.

Leiosteninae subfam. n.

With the characters of family. Scute without distinet areas. Legs very long
and fine, third femora more longer than body. Pedipalps relatively long,
armed, secondary sexual characteristics in enlarged chelicerae of males.

Typus subfamiliae: Letostenus gen. n.

Leiostenus gen. n.

Eyemound broad, unarmed, near the anterior margin of carapace. All
areas forming a scute, without distinet boundaries, unarmed as well as all

free tergite and anal plate. Fourth coxae without apical spines. legs very long
and fine.

Tarsal segments’ formula: n, n, 6, n, second distitarsi with 3—4 segments.
Secondary sexual characteristics in enlarged chelicerae of males.

Typus gen;aris: Leiostenun leiobuniformis sp. n.
Letostenus leiobuniformis sp. n. (Figs 46— 50)
Male, holotype:

Body length 4 mm. Frontal margin of carapace with two incisures for
chelicerae, three spines jointed to the inferior margin. Eyemound without
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median furrow, broad and low, elevated between the eyes. Scute without
boundaries hmltmg areas, dorsum entire unarmed and smooth. First coxae
with great hair pointed tubercles, maxillary lobes of second coxae with
distinet ventral projektion, third coxae jointed by bridges with the second
and fourth coxae only on the distal portion. Coxae IT—1V and free starnites
with a row of low tubercles. Spiracles visible.

49

Figs 468 —490. Leiostenus leiobuniformis sp. n. 46 — dorsal view of male, holotype. 47 — lateral
view of chelicera, male, holotype; 48 — medial view of pedipalpus, male, holotype; 489 — lateral
view of pedipalpus, male, holotype.

Chelicerae of usual form but very enlarged. Basal segments with dorsal
projection, which is provided at both lateral and medial posterior corners
with small obtuse tooth, granulated and with several pomt:ed tuberoles.
Second segments 2.8 mm long.
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Pedipalps 7.6 mm long, dorsally unarmed. Trochanters ventrally with one
hair pointed tubercle, femora ventrally with four long spines {the longest
is 1 mm) and one apical medial spine, patellae with one medial spine, tibiae
and tarsi with three lateral and three medial spines.

Legs 22.8; 55.0; 34.0; 48.0 mm long, very fine. Femora II—IV with the
slightest denticuli, all other segments and legs T only with fine hairs. Tarsal
segments: 8, 23, 6, 8, second distitarsi with 3-—4 segments.

Genitals: Penis of the form shown in Fig. 50.

Secondary sexual characters in enlarged chelicerae.

Colour (in aleohol) yellowish brown. Dorsal portion of basal segment of
chelicerae brownish, all padipalp-segments dorsally light brownish reticu-
lated. Evemound and anterior portion of carapce brown marbled, scute and
free tergites yellowish brown with darker later boundaries. Coxae light brown
reticulated, boundaries of free sternites brown. Legs yellowish brown, distal
portions of femora, patellae and tarsi darker.

Holotype locality: Trinidad, N. A. Waeber coll. (without other information).
Mele, paratypa in the same vial,

Female, allotype:

Body length 4.2 mm, exsicated. Only first left tarsus with 8 segments and
right third tarsus with 7 segments resting. It was not possible to prepare the
ovipositor. Body morphologically resembling male holotype.

Allotype locslity: Trimidad, Guacharo caves, 23. TV. 1816 (without other information).

Biantidae Thor., 1884
Caribbiantinge subfam. n.

With the main characters of the family: Frontal margin broad, carapace
and scute rectangular. Without common eyemound, eyes lying on the lateral
boundaries of carapace. Five areas, first area mostly with median line,
Pedipalps long, dorsally unarmed, apieal portion of their coxae conically
prolonged. Femora mostly nnarmed, long and fine, patellae in the form of
club, tibiae and tarsi short and broad, with long lateral and medial spines.
Tarsal claws long, fine and curved. Chelicerae of usual form, unarmed. Legs
thin, eylindrical and unarmed, tarsi IIT and IV with scopulae, tarsal claws
double, simple, lying in a level transverse to the axis of the leg. First distitarsi
with 3, second with 4 segments. First coxae with a row of rough granules,
maxillary lobe of second coxae with or without ventral projection, spirales
visible. Secondary sexual characteristics in enlarged chelicerae and spindled
third metatarsi of males.

Typus subfamiline: Carbbiantes gen. n.

Key ta the genera

1. Figtarea withamedian Ine ... oount oo i eieaeaiiaunrnnnns corianss 2
— First area without medi@n Ime ... ..ottt ire e snrnaaannaness Bidoma gen. n.
2. Area IV with two median arismg and jointed spines. .........ooeiiieen Vestitecola gen, n.
— Aren FV without pointed BPIES oo v oo b e dosins av i i s s s s wasa s 3
3. Allarensand free tergites only withtubercles . ......coovvviiiininaan.is Manahunca gen. n.
- Bome areas or free tergites with a pairof Spines ...............ccoiviiiiiiaiinriaann,

4. Third free tergite with one median spine.............cu. I Martibignta gen. n.
~— Third free tergite with & PRIT OF SPINES . ..ot v vvrereiii i iiinnins  cmeeaonn &
5. On the areas III and IV a pair of spines of the same length ........... Caribbianies gen. n.
— On the area ITT & pair of tubercles and on the area IV a pair of spines ... ... Galibrotus gen. n.

133



Fig. 50, Lewstenus losobuniformes sp. 1. — lateral viow of distal part of penis, holotype,

Figa 51 —87. Carobbuanies cubarus sp. n. 31 — dorsal view of female, allotype; 52 — Owiposita
allotype; 53, 64 — dastal part of tarsus IV, male, holotype; 58 — distal part of metatarsus anl
tarsug IV, mals, holotype; 56 — total view of pems, holotype; 67 — view of dustal part of pens
holotype.
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Caribbianies gen. n,

First area with a median spine, third and fourth area as well ag third free
tergite with a pair of median spines. Patellae (f pedipalps with one medial
spine, tibiae with four lateral and four medisl spines. Tarsal segments’
formula: n, n, n, n.

Typus generis: Caribbiantes cubanus sp. n.

Caribbiantes cubanus sp. n (Figs 51 —58)

Male, holotype:

Body length 2.2 mm. Carapace granulate, two eyemounds separated and
gituated near the deep furrow at the posterior margin of carapace. Areas
distinet, first area with s median line roughly granulated as well as the second
area. Third and fourth area with a pair of obtuse median spines, laterally
with rough granules, fifth area as well as the boundaries of scute with two
rows of granules. First and second free tergite with a row of raugh granules,
third free tergite with a pair of divergent median spines, anal operculum
granulate. Coxae roughly granulate, maxillary lobe of second coxae without
ventral projection, third coxae at the distal portion with a row of bridges
joining its boundaries with second and fourth coxa. Free sternites with a row
of tubercles.

Chelicerae enlarged, unarmed, basal segment with a smooth dorsal pro-
jection.

Pedipalps 3.8 mm long, dorsally unarmed. Trochanters ventrally with
a small spine, femora ventrally with some pointed tubercles, patellae in the
form of club, medially with one spine, tibiae with four medial and four lateral
spines, tarsi with three lateral and two medial spines.

Legs 5.9; 12.0; 8.0; 11.0 mm long, fine, cylindrical and unarmed. Trochan-
ters, femora, patellae and tibiae of legs II—IV granulate, first lags and re-
maining segments only with hairs. Calcanei indistinct, Distal portion of third
metatarsi in the form of spindle. Tarsal segments: 7, 12, 7, 7.

Genitals: Penis of the form shown in Figs 56, 57.

Secondary sexual characters in enlarged chelicerae and spindled third
metatarsi.

Colour (in aleohol). Carapace yellowish red, distal portion brown marbled.
Areas and free tergites brown, spines brown with lighter points. Boundaries
of areas lighter, vellowish brown. Chelicerae yellowish red, distal segments
darker., Pedipalps yellowish white, distal portion of femora and proximal
portion of patellae blackish brown. Legs vellowish, brown reticulated, distal
portion of femora and middle portion of tibiae with lighter mottling. Venter
yvellowish red, free tergites brown.

Holotype locality: Cuba, Cienfuegos, Soledad, I—II—VII 1936, Darhington coll,

Female, allotype:

Body length 2.8 mm Colour lighter, in other details resembling to male
holotype. From the same vial.

Male, paratype from the same locality, body length 2.2 mm. Differing from
male holotype by not so enlarged chelicerae.

Other specimens: one male and one femals from Cuba, Cienfuegos, Soledad, aug. 12—13
1931, Waxley coll.
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Galibrotus gen. n,

First area with a median line, fourth area and third free tergite with a pair
of median spines. Tibiae of pedipalps laterally with four, madially with three
spines. tarsal segments’ formula: 6—n, n, n, n.

Typus generis: Galibrotus carlotanus sp. n.

: i W
58 / /L:T

Fig. 58, — Caribbiantes cubanus ap. n. — dorsal view of male holotype.

Figs. 59 —62. Galibrotus carlotanus sp. n. 59 — dorsal view of female, holotype; 60 — distal part
of femur and patella I1I, female, holotype; 61 — distal part of femur and patella 1V, female,
holotype; 62 — ovipositor, holotype,

Twa species from Cuba;

Femorn I1 IV dorsally apically with long spine. S8pines on the third free tergite shorter thin

these of fourth area ......... A R R e SRR d. carlotanus sp.o.
Femora IT-- IV without apical spines, spines on the third free tergite of the same length as these
OF TOOTEI BT BB o wri v v s s b K A SV W M A N o veenns G oriedeli gp.on,
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Galibrotus carlotanus sp. n. (Figs 59—62) -

Female, holotype:

Body length 2.0 mm. Carapace finely granulated. Areas distinet, first area
with a median line. Boundaries of seute with two rows of tubercles. All areas
granulated, third area with a pair of short median spines, fourth area with
a pair of long and thin pointed spines. Fifth area and free tergites I—II with
a row of greater granules. Third free tergite with a pair of short median
spines, anal eperculum granulated. Coxae slightly granulate, maxillary lobe
of second coxae with a small ventral projection, third coxae at the distal
portion with a row of bridges joing its boundaries with second and fourth
coxa. Free sternites with a row of low tubercles. Spiracles visible.

Chelicerae not enlarged, basal segment with a finely granulated dorsal pro-
jection.

Pedipalps 3.0 mm long, dorsally unarmed. Trochanters ventrally with
a spinebearing tubercle, femora ventrally at the basal portion with some hair
pointed tubercles, patellae in the form of club, medially with one spine,
tibiae laterally with four, medially with three spines, tarsi with three lateral
and two medial spines.

Legs: 4.5; 10.5; 7.0; 9.5 mm long. Femora TI—1V dorsally apically with
long spine, other segments and first legs unarmed, only with hairs. Third
metatarsi not enlarged. Tarsal segments: 6, 11, 8, 8.

Genitals: ovipositor of the form shown in Fig. 62.

Colour in aleohol yellowish brown. Carapace brown bordered and brown
marbled. Areas and free tergites brown marbled, spines on the third area dark
brown, other spines lighter. Venter light brown reticulated, Chelicerae
vellowish, pedipalps yelowish too with two brown mottlings on femora, distal
portion of patellae and tarsi brownish. Legs yellowish with brown mottlings.

Holotype locality: Cuba, Mina Carlota, Trinidad mts, 16. —15. VIIL. (19t%), Parsons coll.

No other specimens in the collection.

Galibrotus riedeli sp. n. (Fig. 63)
Male, holotype:

Body length 2.2 mm. Carapace finely granulated, with some tubercles on
lateral portion of frontal margin. Areas granulated, first area with a median
line. First area with a pair of lateral tubercles, third area with a pair of
median, but separated short spines, fourth area with a pair of long spines,
fifth area with a pair of short median obtuse spines and a row of greater tuberc-
les. Boundaries of scute with two rows of tubercles. Free tergites with a row
of tubercles, first free tergite with a short and obtuse median spine, third free
tergite with a pair of spines. Anal operculum granulated. Coxae with low
tubercles, maxillary lobe of second coxae without ventral projection. Free
sternites with a row of low tubercles.

Chelicerae not enlarged and unarmed, basal segment with finely granulate
dorsal projection.

Pedipalps 4.4 mm long, dorsally unarmed. Trochanters ventrally with two
hair pointed tubercles, femora ventrally with some very small and low hair
pointed tubercles, patellae medially with one spine, tibiae laterally with four,
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Fig. 63. Galibrotus riedeli sp. n. — dorsal view of male, holotype,
Fige, 64 —66. Martibiente virginsulana sp. n. 64 — dorsal view of male, holotype; 65 — dorsa
view of distal part of penis, holotype; 66 — ovipositor, allotype,
Figs 67—68. Manahunca bielawskii ap. n, 67 — dorsal view of male, holotype; 68 — lateral viev

of distal part of penis, holotype.
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medially with three spines, tarsi laterally with four, medially with four
spLnes.

pLegs 6.0; 16.8; 9.8; 16.5 mm long, unarmed, clothed only with hairs. Third
metatarsi enlarged in the form of spindle. Tarsal segments: 7, 12—13, 8, 8.

Genitals: Penis not net developed.

Secondary genital characters in the third mebatarsi.

Caolour (in aleohol). The specimen — holotype is young, with not very
chitinised cuticula and not yet very pigmented. Colour of body and extermi-
ties yellowish with brown pattern. Areas and free tergites with lateral brown
flecks, spines and tubercles white. Venter yellowish, free sternites brownich.
Chelicerae yellowish, pedipalps and legs with undistinct brownish mottlings.

Holotype locality: Cuba, prov. Oriente, Sierra de Nipe, Rio Piloto, 4. IT. 1967, R. Bia-
lawski et A. Riedel coll.

No other specimens of this species,

Martibianta gen. n.

First area with median line, fourth area with a pair of long spines, third
free tergite with one long median spine. Pedipalps with tibiae armed laterally
with five, medially with three spines. Tarsal segments’ formula: 5—-n,n,n, n

Typus generis: Martiblania virginsulang sp. n.,

Martibianta virginsulane sp. n. (Figs 64—66)
Male, holotype:

Body length 2.2 mm. Carapace finely granulated. Eyemounds with greater’
granules, as well as areas. First area with median line and two lateral hair
pointed tubercles, third area with two median tubercles, fourth area with
a pair of median spines and a posterior row of pointed tubercles. Fifth area
with a row of pointed tubercles, boundaries of scute with two rows of small
tubercles. First and second free tergites with a row of pointed tuberecles, third
free tergite with one median spine and four pointed tubercles, the lateral are
greater. Anal operculum with two high obtuse tubercles, granulated. Coxae
with low tubercles which are on the first coxae greater. Maxillary lobe of
second coxae without ventral projection, third coxae with lateral rows of
bridges, free sternites with a row of tubercles which are on the distal sternites
long and obtuse. Spiracles not very distinet.

Chelicerae of usual form, very enlarged, basal segment with smooth dorsal
projection.

Pedipalps 8.5 mm long, dorsally unarmed. Trochanters ventrally with two
hair pointed tubercles, femora with one basal ventral hair pointed tubercle,
othervise only with some hairs. Patellae medially with one spine, tibiae
laterally with five spines, medially with three spines, tarsi laterally with four,
medially with four different spines.

Legs 5.0; 10,4; 7.4; 10.6 mm long. Femora, patellae and tibiae of legs:
IL—1V with irregular rows of hair pointed tubercles, first legs and metatarsi
and tarsi of legs II—IV only with hairs. Femora IT—1IV dorsally apically
with one spine, metatarsi I11 enlarged in the form of spindle, Tarsal segments:
5, 9—11, 8, 8. :

Genitals: Penis of the form shown in Fig. 65,
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Secondary sexual characters in enlarged chalicerae and third metatarsi.

Colour (in alcohol}. Dorsum yellowish with dark brown patterns. Carapace
brown marbled, areas brown with lighter flecks and lighter boundaries bet-
ween single areas and boundaries of scute, tubercles yellowish, Free tergites
brown with lighter boundaries and tubercles. Venter dark brown, coxae with
lighter spots. Chelicerae yellowish with blackish brown lateral and medial
reticulations. Pedipalps yellowish light with basal and apical mottling on
femora and patellae. Legs brown with lighter mottlings in the distal portion
of femora, basal and middle portion of tibiae and patellae brown reticulated,

Holotype locality: Virgin Islands, 8t. John, Cruz Bay. Feb.-Mar. 1984, Chickering coll.

Female, allotype:

Body length 2.4 mm, tarsal segments: 7, 11 —12, 8, 8, first distitarsi with
three, second with four segements, othervise not differing from the male
holotype.

ANotype loeahity the same as of holotype, from the same wal.

Other two specimens from the same locality and collector. Male of body
length 2.5 mm, tarsal segments: 6, 12, 8, 8. Differing from male holotype in
not enlarged chalicerae. Female of body length 2.5 mm with tarsal segments 6,
11, 8, 8. In ather characteristics not differing from types.

Manahunca gen. n.

First area with median line. Areas and free tergites without spines, only
with tubercles. Tibiae of padipalps laterally with four, medially with three
spines. Tarsal segments’ formula: 6, n, n, n.

Typus generis: Manahunca bielawskii sp. n.

Manahunca bielawskii sp. n. (Figs 67, 68)
Male, holotype:

Body length 2.2 mm, carapace finely granulated with several low tubercles
on the anterior portion. Areas roughly granulated, first area with a median
line and a pair of low lateral tubercles. Third, fourth and fifth area with
a median pair of pointed tubercles (the greatest on the fourth area). Bounda-
ries of scute granulated. Free tergites with a row of granulations. First and
third with two median pointed tubercles (on the third free tergite greater),
second tergite with one median pointed tubercle. Anal operculum granulated.

Coxae with low tubercles, first coxae with greator ones. Maxillary lobe of
second coxae without ventral projection, free sternites with a row of tubercles.

Chelicerae of usual form, basal segment with low dorsal projection, smooth.

Pedipalps 4.7 mm long, dorsally unarmed. Trochanters ventrally with two
hair pointer tubercles, femora ventrally at the basal portion with some low
hair pointed tubercles, patellae medjally with one spine, tibiae laterally with
four, medially with three spines, tarsi medially and laterally with four
unequal spines.

Legs 6.5; 13.6; 9.0; 12.8 mm long, unarmed, all segments only with hairs.
Third metatarsi enlarged in the form of spindle. Tarsal segments: 6, 13— 14,
8. 9.
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* Genitals: Penis of the form shown in Fig. 68.

Secondary genital characters in enlarged third metatarsi.

Colour (in alecohol) yellowish with brown patterns. Carapace laterally brown
merbled, median portion light yellowish, Areas I —IV brown, in the middle
lighter and with a pair of lateral light brown round flecks, fifth area only with
one median spot. Boundaries of scute and free tergites brown.

Coxae on the anterior and distal portion brown with light spot, free ster-

I

Figs 69— 70. Vestuiecoln hailensie sp. n. 89 — dorsal view of female, Lolotype; 70 — ovipositor

holotype.

Figs 71 — 74. Bidoma indivise sp. n. 71 — dorsal view of male, holotype; 72 — dorsal view of diatal
part of penus, holotype; 78 — lateral view of distal part of penis, holotype; 74 — right eye with
adjacent tooth on area I, male, holotype.
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nites brown. Chelicerae brown reticulate, pedipalps brown, its tibiae in the
middle lighter. Legs brown with yellowish rings at the distal portion of femora
and tibiae.

Holotype locality: Cuba, Prov. Oriente, Mts, La Gran Piedra, 1100 — 1200 m, under stones.
7. 11. 1967. R. Bielawski et A. Riedel coll.

In the collection one paratype specimen, unadult, and another specimen
from the same locality, which is damaged (missing distal portion of abdomen
and some legs). Tarsal segments: ¢, 13—14. 8, 8.

Vestitecola gen. n.

First area with median line, fourth area with two median touching spines
jointed in one formation. All other areas and free tergites without spines.
Tibiae of pedipalps laterally with four, medially with three spines. Tarsal
segments’ formula: 6, n, n, n.

Typus generis: Vestitecola haitensis sp. n.

Vestitecola haitensis sp. n. (Figs 69, 70)
Female, holotype:

Body length 2.8 mm. Carapace granulated as well as areas. Third area with
a pair of low median tubercles, fourth area with median spine composed from
two. Boundaries of scute with two rows of granules, fifth area with two rows
of granules and some greater pointed tubercles, Free tergites with a row of
granules and some greater pointed tubercles, anal operculum with low
tubercles. Coxae with small tubercles, maxillary lobe of second coxae with
fow ventral projection, free sternites with a row of low tubercles.

Chelicerae of normal form, basal segment with smooth dorsal projection,
distal segment dorsally with some very low hair pointed tubercles.

Pedipalps 3.5 mm long, dorsally unarmed. Trochanters ventrally with two
hair pointed tubercles, femora only with hairs. Patellae medially with one
spine, tibiae laterally with four, medially with three spines, tarsi laterally
and medially with two spines.

Legs 4.3; 8.0; 5.9; 7.8 mm long, femora, patellae and tibiae with small hair
pointed tubercles. Other segments only with hairs. Third and fourth femora
curved in the form of S. Tarsal segments: 6, 9, 7, 8.

Genitals. Ovipositor of the form shown in Fig. 70.

Colour (in alcohol) yellowish brown. Carapace marbled, area I—IV dark
brown, on the middle lighter, fifth area, boundaries of scute and free tergites
brown, spine-formation on the fourth area dark brown, coxae with lighter
spots. Chelicerae yellowish brown. Femora of padipalps brown, their distal
portion lighter. Patellae, tibiae and tarsi light yellowish. Legs: trochanters
with brown rings, femora brown, on the distal portion darker, patellas dark
brown, tibiae light brown with three darker rings.

Helotype locality: Haiti, La Veatite, 16 —23. IX. 1986, Darlington coll.
No other specimens of thus species in the collection.

Bidoma gen. n.

Firat area without median line. Third and fourth area with a pair of median
spines, fifth area with one median spine. Tibiae of pedipalps laterally with
five spines, medially with three spines. Tarsal segments’ formula: 6, n, n, .

Typus generis: Bidoma tndivisa sp. n.
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Bidoma indivisa sp. n, (Figs 71 —174)
Male, holotype:

Body length 2.5 mm. Carapace granulate. Eyvemounds situated at the
posterior margin of carapace and each provided with a posterior tooth
corresponding to similar tooth situated opposite at the anterior margin of
first area. Areas granulated, third and fourth area with a pair of median
obtuse spines, which are on the third area longer and on their lateral sides is
situated a pair of short spines. Fifth area with rows of tubercles and one
median spine, Free tergites with row of tubercles, from which the median is
greater. Anal operculum tuberculated. Coxae with tubercles, first coxa with
a row of small teeth. Maxillary lobe of second coxae with distinet ventral
projection, third coxae on distal portion with a lateral row of bridges, fourth
coxae with a posterior row of tubercles. Free tergites with tubereles.

Chelicerae of usual form, very enlarged. Basal segments with smooth dorsal
projeetion,

Pedipalps 4.7 mm long, dorsally unarmed. Trochanters with two short
teeth, femora with one short tooth on the basal portion. Patellae medially
with one spine, tibiae dorsally granulated, laterally with five spines, medially
with three spines. Tarsi laterally with four unequal spines, medially with two.

Legs 6.0; 11.2; 7.7; 11.2 mm long. Femora, patellae and tibiae granulated,
other segments only with hairs. Third metatarsi enlarged in the form of
gpindle. Tarsal segmentas: 6, 10, 7, 7.

Genitals: Penis of the form shown in Fig. 7273,

Secondary sexual characters in enlarged chaliceras and third metatarsi.

Colour (in alcohol) yellowish red. Boundaries of scute, free tergites and free
sternites darker. Chelicerae yellowish red, padipalps light yellowish.

Femora, patellae and tibiae with darker rings.

Holotype locality: Haiti, Grand Riviere, January 1913, W. M. Mann eoll.
No other specimens in the collection.
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Chaire d'Anatomie et Histologie, Faculté de Biologie, Université de Bucarest
Départment e Physiologie, Institute d’Entomologie, C8AY, Prague

LA STRUCTURE ET LA FONCTION DU NERF ALLATE CHEZ GRYLLUS
DOMESTICUS LATR. (ORTHOPTERA)

Mare THEODORESCU et Viapmmin J. A. NOVAK
Régu le 18 October 1471

Absatract: The structure of the nervus allatus m the criquet Gryllus domesticus and th
offects of 1ts umlateral interruption were studied by general histological techniques meludmyg
stamung with paraldehyd-fuechsme (modification Gabe). For this reason, the nervus allatus he
been subdivided mto four sections: A and B, corresponding to the earlier indieation n.a. Tand(
and D sorresponding to n.a. I1. The disposition of the neurosecrstory granules in the indindud
sections i various periods after moulting and the operation has been registred. Special attentin
has been paed to the enlargement of the nervus allatus ¢, which has bsen viewd 88 a secondan
neurohaemal organ specifie for the family Grylhidae. lts agreement in many structural charseter
with the segmentary neurohaemal organs described mn most insects has been suggested, Th
experimental breaking of the nervus allatus D results 1n a temporary disappearing of the nsun
mecration. from all three anterior sections of the nerve, No neurosecretion was ever obsorved u
the section D.

Le nerf allate reliant le corps cardiaque avec le corps allate et le ganglin
sous-cesophagien est signalé dans plusieurs travaux, mais on n’a pas encor
precisé sa structure et son réle. Bounhiol (1957), Nayar (1958), Schalt:
{1960), et des autres remarquent une hypertrophie du corps allate 4 la suik
de interromption du nexf cardiaque chez Leucophaea maderae, tandis qu
chez Culliphora, la méme cause détermine son atrophie (Scharrer, 135
Thomsen, 1952). Strong (1965) au contraire a montré chez Schistosers
gregarig, awaprés le méme traitment, ¢’est le corps allate opposé, qui satr
phie, La glande correspondante reste normale, donnant ainsi I'impresion
fausse d'étre hypertrophié en comparaison avec la symmetrigque.

Les immages de microscope éléctronique montrent, que parmi les celluid
du corps allate de Leucophaex pénétrent des terminaisons nerveuses nsure
séerétrices (B. Scharrer, 1961, 1962). On soutient encore chez Gryllus dv
mesticus, que le nerve allate transporte de la neurosécrétion vers le ganglia
sous-oesophagien ou dans la direction contraire (Belyaeva, 1964), La mém
autrice a déerit un épaississement du nerf allate entre le nerf allate et le gar
glion sous-oesophagien. La méme structure a été observée par Awasth
(1968) chez Grillodes sigillatus, dans sa description détaillée du nerf sl
chez cette espece. Il nous semble gu'on peut attribuer & cette épaissisgemen
une fonction d’un organe neurohémal sécondaire, tandisque le nerve mair
tient son role neurovégétative initiale,

Il reste encore baucoup & expliquer dans ce probiéme, par exampk
la structurs détaillée de I’épaississement et sa fonction dans des périodesd
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conditions différentes; est-ce qu'une neuroséerétion passe entre cct épaississe-
ment et le ganglion sous-ocsophagien; est-ce aussii de cet ganglion d’ou
provient la neuroséerétion ou du cerveau seulement. Cest & apporter de
la lumiére dans ¢es questions ce qui est le bit de ce travail.

MATERIEL ET TECHNIQUE

Pour les expériments, les adultes, males ot femelles, de Gryllus domesticus Latr. ont 6té ntilisés,
Les complexes rétrocérébraux ont 6t4 dissectés dans la solution physiologique de Rimger (Inseot-
Ranger, comp. Novék, 1966) et ¢’était dans estte solution, que le liquide fixateur (Bouin ou
Helly) a été apliqué par une pipette et seulement apres ¢a 1és complexes ont 46té transmis dans
le fizateur pure pour le temps necessaire. Pour la coloration des coupes de paraffine, les mé-
thodes swivantes ont été utilisées: hémalaun-éosine, azan, paraldehide-fucsime (modifieation
Gahe, 1952).

Pour les expériences, nous avons coupsé le segment terminal du nerf allate (n.a. D) en séparant,
par une incision dans la régione cervieal dorsal, le ganglion sous-eosophagien du reste de la vouwe
neurcgendocrinienne rétrocérébrale. Les insectes anesthésiés par immersion dans l'eau ont 6té
opérés rapidement dans une solution physiologique. Apres 'opération, les animaux ont repris
pew & peu leur vie normale et ont, été dissectés et fixds aux mtervalles saivents: 6, 12, 18, 24,
72 houres et & 9 jours apris Popération. Pendant ce temps, ils ont été maintenus dans les eon-
ditions habituelles de temperature et d humidits.

LA STRUCTURE DU NERF ALLATE

F Les corpora cardiaca et allata de Gryllus domesticus sont réunis avec le gan-
glion sous-oesophagien par le nerf allate. La partie anteriére de ce nerf
sortant du corps cardiaque jusque A son sorti du corps allate a été connue
sous la dénomination de nervus allatus I et le rest jusque an ganglion sous-
-gosophagien comme nervus allatus TT. Pour faecilité une description plus
détaillée de ce nerf, nous avons partagé chaque de ces deux parties encore
en deux sections. Ainsi, nous avons maintenu les quatre segments suivants:
n.a. I Aet Betn.a. Il Cet D, d’aprés la dénomination quelle suive.

Nervus allatus T A est la section du nerf de son sorti du corps cardiagque
jusque au point ot il touche le corps allate. Chez Gryllus il est assez court et,
auprés de fibres nerveuses, il contient deux sortes d’éléments névrogliques:
des glioeytes aplatis, situés le long des neurites et rapellant des cellules
de Schwann et des gliocytes arrondis, formants une couche épitheliale péri-
pherique, ressemblante aux cellules cromophiles du corps cardiaque. Cette
ressemblance est tellement frappante, qu’'il est difficile de distinguer ces
deux sortes de cellules & l’émergence du nerf du corps cardiaque (Pl. I,
fig. 2 a). Dans le cytoplasme de ces cellules, ainsi que dans le cytoplasme
des cellules gliales périphériques, on remarque le méme produit paraldehide-
-fucsine positive, qui parait se diriger vers 'hémolymphe (Pl 1, fig. 3, 4).
Les grains de cette sécrétion présents dans les neurite du nerf allate sont
petits, isolés, quelquefois agglutinés (P1L. 1, fig. 4 b). Parmi eux, on trouve
aussi des grains faiblement colorés.

Nervus allatus I B se continue en semicircle sir la surface du corps
allate avant de se prolonger par le troisitme segment du nerf allate. A cause
de son trajet le long le surface ovoide de cette glande, on ne le rencontre
pas que trés rarement dans les coups histologiques longitudinales. Il est
moin épais que le premiér segment (n.a. I A), car quelques unes de ses fibres
restent dans le corps allate ramifiés entre ses cellules. En connection avec
cela, nulle gaine gliale du nerf a été observée surla face interieure, au contact
avec des cellules de la glande. Les cellules gliales de la face externes de cette
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section contiennent quelques graines paraldehide-fucsine positive, mais
moins nombreues que les autres cellules gliales du nerf. La présence de 1a neure-
sécrétion dans les fibres nerveuses du nerf allate permet de localiser leur
trajets, soit entre les cellules du corps allate, goit le long du nerf, ou ils con-
tinuent vers son troisiéme segment.

Nervus allatus I1 C est presque sept fois plus long que le suivant,
dernier segment. 1l représente la plus longue et la plus large partie du nexf
allate. Son épaississement s’accroit lentement vers la moitié de cette section
et puis il déeroit de nouveau quand il approche la section terminal du nerf.
Dans I'épaississement, les fibres nerveuses sont groupédes le long de ['axe
longitudinale du nerf. Les granules neurosécrétrices forment des trajets
moniliformes ou bien des ammas paraldehide-fucsine positifs entre les cellules
gliales arrondies; quelques grains se concentrent dans la gaine périphérique
(Pl. 1, fig. 5, 6, 7). Les gliceytes forment deux a trois assises cellulaires
surposées. (P"est la disposition de ces cellules qui détermine pour la pluparte
I'épaississement de ce segment du nerf allate. Dans les autres régions, le
revétement gliale du nerf est simple, réduit & une seule assise cellulaire,
Fréquement, quelques vacuoles apparaissent dans les graines de neuro-
séerétion gqu’on peut voir quelquefois fondre dans le contenu de ces vacuoles.
D’antres grains arrivent jusque’a la périphérie du nerf semblant traverser
la gaine superficiale et passer dans I'hémolymphe.

Il semble bien possible, que les glioeytes jouent un réle complexe dans
le passage de la sécrétion a travers la périleme: 1 — de faire soluble la neuro-
séerétion accumulée en reserve dans l'épaississement; 2 — de faire passer
cette neuroséerétion ou la plupart des neurohormones liberées dang 1'hémo-
lymphe; 3 — d'expulser en méme temps dans ’hémolymphe leur propre
séerétion.

Nervus allatus II D, la derniére section du nerf allate n'a pas encore
récue beaucoup de I'attention d’autres chercheurs, peut-étre & cause de sa
minceur et la difficulté de la préserver pendant la dissection. Elle penétre
dans le ganglion sous-oesophagien au niveaun de sa face antérolatérale dorsale,
Dans la plupart des cas, le n.a.D est de six & huit fois plus court que le seg-
ment précédent. Dans des rares occasions, quand on rencontre cette section
coupé longitudinallement, il parrait d’étre formé de quelques neurites.
La plupart des fibres observées dans n.a.C ne continue pas . N.a. D montre
une gaine gliale tout & fait applatie, dont les cellules semblent moins actives
en comparison avee les gliocytes du segment précédent (Pl. 1, fig. 8).

La présence de la neuroséerétion au long des segments A, B, C du nerf
allate montre le role essentiel joué par ce nerf dans le transport du produit
élaboré par la pars intercerebralis et, possiblement, par corpora cardiaca
Une part de la neuroséerétion traverse la gaine gliale du nerf et passe dans
I’hémolymphe, I'autre part se repande dans le corpus allatum, tandis que
la troisitme part passe dans I'épaississement du n.a. C, ol elle s’accumule
souvant. L’évacuation de ce produit dans ’hémolymphe est probablement
intermitente, parsque la quantité des granules rencontrée dans I'épaississe-
ment est variable. On peut conclure, que cet épaississement du nert allate C.
qui est caracteristique pour la famille Gryllidae, est trés probablement un
organe neurchémale secondaire, accesoire a ce du corps cardiaque.

On peut observer souvant dans cet organ, que les granules de la neuro-
séerétion, atteignant la gaine superficiale, perdent peu A peu leur affinité
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pour le paraldehide-fucsine, peut-étre grice & Ja decomposition chimique
de leur component protéinique (neurophysine) par 'activité des gliocytes.
Par sa structure, le troisidme segment du nerf allate, n.a. C, rapelle les organes
neurochémaux segmentaires décrites par Raabe (1865) chez les Phasmides
pour la premiére fois et découverts de ce temps l1a dans la plupart des ordres
des insectes par ses collaborateurs (Raabhe et col., 1071).

ISINTERROMPTION EXPERIMENTALE DU NERF ALLATE D

Les opérations ont été éffectuées unilaterallement sur un grand nombre
d’individus. Nous avons cherché d’expliquer si la séerétion accumulée dans
le nerf allate dérive exclusivement du cerveau (ou le corps cardiaque) ou si
quelque part d’elle provient aussi du ganglion sous-oesophagien. Les grillons
opérés ont été sacrifiés aprés 6 12 18 24 72 heures et aprés 9 jours. Le
matériel expérimental a subi le méme traitement histologique que le témoins
qui ont été opéré sans romper le nerf allate.

6 heures aprés l'opération la quantité de la neuroséerétion diminue
dans le corps cardiaque et dans les deux premiérs segments (A et B) du nerf
(Pi. 1I, fig. 9). Les granules persistent au voisinage de la gaine gliale du
n.a, ¢ (PL IL, fig. 11). Au commencement du segment C on peut voir une
accumulation de la neurosécrétion représentant des ammas paraldehide-
-fucsine positives (P1. I, fig. 10). Les grains sont en train de disparaitre au
centre du segment et de se concentrer dans la gaine gliale, dont la membrane
externe forme quelques protubérances (PL. I11, fig. 13).

12 heures aprés U'interromption, 'effet est [plus accentué: la quantité
de séerétion diminue dans le corps cardiaque et les deux premiers segments
du nerf allate (A et B). Le troisidéme segment (C) montre seulement quelques
grains de sécerétion au voisinage de la gaine gliale (P1. IIL, fig. 14).

24 heures aprés I'interromption, 'acecumulation de neuroséerétion semble
partiellement rétablie dans le nerf allate, dont les fibres se remplissent de nou-
veau, peu a peu, d'un produit paraldehide positif; des grains pareils peuvent
étre vus s’accumuler dans la gaine gliale.

18 heures aprés l'opération, on voit de la neurosécrétion dans les neurites
centrales du n.a. C. En outre, on observe des vacuoles accumulées au niveau
du péle basal des gliocytes et parmi ces vacuoles des grains paraldehide-
fucsine positifs. Mais on ne peut pas distinguer si ces grains sont intra- ou
extracellulaires.

72 heures et 9 jours aprés I'interromption, les corpora eardiaca montrent
une quantité de la neuros écrétion plus grande que de habitude et on remarque
que cette séerétion se concentre vers l'assise cellulaire périphérique formée
de cellules cromophiles du corps cardiaque. Une grande quantité de la sécré-
tion s’écoule le long des neurites centrales et pénetre dans la gaine gliale.

DISCUSSION

On peut conclure de ces observations que la fonction de 1’épaississement
du nerf allate C est auprés d’autres celle d un réservoir de la neurosécrétion,
d’oft elle peuve passer aux ecertain periodes dans I'hémolymphe par I'inter-
médidre de la gaine gliale. On peut supposer, que cette fonction est dépen-
dente de lactivité des cellules neurosécrétrices de la pars intercerebralis
et des corpora cardiaca, en raport avec le besoin physiologique de 'organisme.
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Ils restent encore deux questions: L’identité de la nesurcsécretion dans
I'épaississement du n.a. C avec celle des corps cardiaques et si quelque
part de cette neurosecretion arrive par n.a. D jusque dans le ganglion sous-
-oesophagien, ou si au contraire, les axons de la section D allant dans la di-
rection opposé proviennent des pericaryons du ganglion sous-oesophagien.
Jusqu’ ici nous n’avons jamais observé la neurosécrétion dans le n.a. D on
d’autres faits, dont on pourrait conclure sur son passage du ganglion ver le
corps allate, comme en parle Belyajeva (1964).

Le manque de neuroséerétion dans le nerf pendant les premiers heures
aprés l'opération peut étre interpreté comme un processus physiologique
compensateur temporaire, qui accompagne le trouble de l'opération. Aprés
18 heures, le produit de la pars intercerebralis recommence 4 remplir les
neurites de ces cellules.

RESUME

1. Le nerf allate de Gryllus domesticus a été décrit en détaile. Pour ce
but, il a été partagé en quatre section: n.a, A — la partie entre le corps
cardiaque et corps allate, n.a. B — la partie en contact avecle corps allate
n.a. ¢ — la partie entre le corps allate et le ganglion sous-oesophagien, sauf
sa derniére section mince, aprés I'épaississement qui a été indigué comme
n.a. D. La section A et B ensemble correspondent & la dénomination plus
ancienne n.a. I, la section C et D 4 n, a. II.

2. Attentfion spéciale a été accordée & ’épaississement de n.a, C qui est un
caractére spécial de la famille Gryllidae. 11 est formé par un fronec axial des
fibres nerveuses entouré par plusieures cellules gliales arrondies. En plusieurs
cas, il a été rempli par les graines de neuroséerétion paraldehide-fucsine
positive.

3. La méme neurosécrétion pouvait étre observée dans les sections A et B
de nervus allatus, mais pas dans la section D. On en a conclu que I’épaississe-
ment serve comme un organ neurochémal sécondaire pour la neurosécrétion
provenant de pars intercerebralis via nervi corporum cardiacarum.

4. L’interromption expérimental de n.a. D resulte dans une disparition
temporaire des graines de neuroséerétion du nerf pendant les premiéres
18 heure aprés I'opération; aprés ce temps le nerf, et specialement I’épaississe-
ment recommence & se remplir,

5. Il-y-a deux questions qui restent & répondre: Videntité de la neuro-
sécrétion dans I'épaississement avee celle du corps cardiaque et la question
de provenience des axons constituants la derniére section du merf allate
(n.a. D).
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TARDIGRADA IN HIGH TATRA LOCALITIES BARE OF SNOW
WITH A DESCRIPTION OF ITAQUASCON PAWLOWSKIN SP, N,

BarBars WEGLARSKA

Received December 15, 1971

Abstract: In the material collected, 25 species of Tardigrada were found. Three species
viz. Echiniscus (K. spizbergensis Scourfield, 1889, Echiniscus (E.) wendi Richters, 1903 and
Hypsibiug (Isohypsibivs) undwlatus (Thulin, 1928) have not hitherto been reported in Poland,
a new apecies ffaguascon pawlowskii sp. n. has been described.

In February 1971 students from the Lnstitute of Biology in the Jagiellonian
University of Cracow on field work in the High Tatra Mountains collected
34 samples of mosses and lichens from localities which are prevented by the
action of the wind from heing covered with snow in winter.

In this material, 25 species of Tardigrada were found, 5 belonging to the
order Heterotardigrada, and 25 to the order Eutardigrada. Three species from
these orders have not been reported in Poland. After careful analysis of the
relevant characters, a new species has been proved belonging to the genus
ftagquascon. Taking these data into consideration, 70 species from Poland
are now known and have been described by Weglarska (1959a and 1959b)
and Dastych, 1969, 1970 i.e. about a fifth of all the forms and species found
up to the present time,

I offer my cordial thanks to all those who teok part in the camp for collect-
ing material in difficult winter conditions.

LOCALITIES AND MATERIAL

Mosses and lichens were collected from several localities in the Eastern and Western Tatras,
All these localities had such an exposure that winds or mountain air currents prevented them
from being covered with snow even in very snowy periods. Biotypes of this kind are difficult to
populate, as small animals are constantly exposed to being blown away or washed away during
thaws by the water flowing down from melting snowflakes, and also to great variations in terape-
rature — from about —20°C at night up to +5°C in the daytime if the sun is shining. In these
circumstances, moss does not grow densely over the rocks, but forms larger or smaller tufts from
0.6 to § e thick. Ramazzotti (1958) described these tufts as islands, as they are usually seps-
rated by bare rock.

Six samples, averaging 200 g in weight, came from Gloddwka in the Eastern Tatras, 1150m
above sea level. Une sample was collected from rocks above the Wodogremoty Mickiewicza,
a waterfall 1100 m above ses level, Twelve samples, from 50 g to 1 kg, were collected on Polana
pod Woloszynem, & glade whera mosses and lichens were also gathored from tree-trunks and old
deserted mountainecra' huts. Eight samples were collected from the rocks above Polana pod
Woloszynem, c. 1600 m above sea level.
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In the Koscielisko Velley in the Western Tatras, 4 samples were taken from the borders of
Jaskina Zimna (1120 m above gea lavel), 2 from the vieinity of Staw Broreczynski (a lake 1226 m
above sea lavel), and one from Hala Pisana (an alp 1030 m above sea level}.

Not all the samples were inhabited by Tardigrada, which were found in only 20. No correlation
wag found between the size of the sample and the number of Tardigrads found in it. A amal
garuple often contained a much richer material than a large one, both as regards the number of
specimens end the variety of epecies. Since the tufts of mosg grew practically under the same con-
ditions, the population seems to be merely a question of chance. Rotifers and nematodes were
richly represented in all samples.

Ramazzotti's keys {1962, 1965) have been used in determining the material. In doubtful
cages I have roferred to the original reports, The names of species are given aceording to Pilato’s
classification {1969).

REVIEW OF THE SPECIES FOUND IN THE LOCALITIES INVESTIGATED

1. Glodowka

Macrobiotus hufelandii Schultze, 1833
Macrobiotus indermeding Plate, 18588
Hypsibins pailidus Thulin, 1911
Hypsibiug dujardini (Doyere, 1840}

2. Wodogrzmoty Mickiewicza

Macrobiotus ambiguus Murray, 1407
Macrobiotus echinegenitus Richters, 1904
Macrobiotus intermedive Plate, 1888
Macrobiotus hufelandii Schultze, 1833
Hypsibius dujardint {(Doyére, 1840)
Tsohypsibins sp. (stadium simplex)

3. Woloszyn region (Polana pod Woloszynem and the rocks above)

Fchiniscus (K.} spitsbergensis Scourfield, 1897
Macrobiotus hufelendii Schultze, 1833
Macrobiotus intermedius Plate, 1888
Macrobiotus echinogenifus Richters, 1904
Macrobiotus richtersi Murray, 1911

Hypzibiug pallidus Thulin, 1911

Hypsibius dujardini (Doyére, 1840)
Hypaibius convergens (Urbanowicr, 1925)
Diphaszon eculatus (Murray, 1908}

Diphascan anguataius {Murray, 1905)
Dipkascan prorsiroatris (Thulin, 1928)
Diphascan scoticus (Murray, 1905)

Diphascon spitshergensis (Richters, 1903)
Calohypsibius ornatus (Richters, 19003, forma earpaticus Bartos, 1940
Ttaguascon bartost, Waglarska, 1959
Ttaquascon pawlowskdi apec. nov,

Milnesium fardigradum Doyére, 1840

4. Dolina Koscieliska

Echiniseus { Bryodelphax ) parvulus (Thulin, 1928)
Echiniscus (E.) blumi Richters, 1903
Echiniscus (E.) wendti Richters, 1903
Pseudechiniveus suilluz (Ehrenberg, 1853)
Macrobiotus coronifer Richters, 1903
Muacrobiotus hufelandii Schultze, 1833
Macrobiotus intermedius Plate, 1888
Macrobiotus richtersi Murray, 1911
Isohypeibiva undulatus (Thulin, 1928)
Isohypsatbiua sattlers (Richters, 1902)
Hypaibius dujardini ([oyére, 1840)
Hypathius convergens {Urhanowics, 1825)
Diphascon scoticus (Murray, 1905)
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The comparatively large number of species (25) shows that mosses exposed
in winter form a biotope in which small animals such as rotifers, nematodes
and tardigrades may live. Macrobiotus hufelandii, M. intermedius and Hypsi-
bius dujarding occurred in all localities. Both adult and young specimens were
found, as well as eggs. In the region of Woloszyn, a large population of Echi-
niscus (K.} spitshergensis was found in moss collected from the rocks above
Polana. The specimens in this population are characterized by a very marked
development of the lateral cirri, which certainly constitutes an adaptation to
life in these exceptional conditions.

REMARKS ON SPECIES NEW TO THE FAUNA OF POLAND
Eehiniscus (K. ) spitsbergensis Scourfield, 1897

Ramazzotti (1962) reports that specimens may reach 300 um in length;
the Tatra specimens reach up to 367 pm, The length of the hairs at Plate C
is 200 pm, at Plate D 250 pm. At C? there are long formed hairs, and at D¢
short spines. There is a discussion as to the merging of Echiniscus (E.) spils-
bergensis with Eehiniscus (F.} spinuloides Murray, 1907, into one species
under the name of Echiniscus (E. ) spinuloides, but until this merge has been
accomplished, the name introduced by Scourfield, 1887, will be kept, since
the population found in the region of Woloszyn, rich in specimens, is charac-
terized by the formation of appendages typical of Echiniscus (E.) spitsber-
gensis.

Echiniscus (E.) wendti Richters, 1903, Fig, 1

Length of specimens up to 300 pm. Red eye-spots, in some
specimens the eye is absent and in its place is a colourless
vacuole. Cuticle covered with sculpture in the form of deli-
cate evenly dispersed points and rather thick granulations
concentrated particularly densely on the terminal plate and
the central parts of the trunk plates. Distinctly fewer granules
on sides and head plate. Terminal plate with lateral indenta-

| tions, without facets. Absence of third intersegmental plate,
250 um long. Well-developed spine fringe on fourth pair of
legs. Claws on fourth pair of legs 25 pm long. Inner seconda-
by Richters (1903). Echiniscus (E.) wendti has been found
in many localities in Europe and America, as well as in the Ar-

Length of hairs “A” (cirri laterali) 210 pm in a specimen
Ty cusps weakly developed and situated lower than described
etic and Antaretic.

Fig. 5. Anterior section of alimentary tract of Jiag porwlowskii sp. 1.
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Ttaguascon pawlowskis* sp. n. (Figs 2, 3, 5, 6)

Diagnosis: Length of specimens 130—224 um. Smooth cuticle, absence
of eye. Slender body, not very transparent. Stylets delicate, acuminate, set
in relation to the mouth tube in a manner characteristic of the genus Ita-
quascon, Fig. 5. Stylet sheaths long and narrow. Pharynx tu-
be very long, rigid, exhibiting no tendency to torsion as in the
representatives of the genus Diphascon with a long pharynx.

Sucking pharynx almost spherical, without placoids. Salivary
glands long with a characteristic constriction, Fig. 5. Foot
elaws of the Diphascon type.

Holotype, female, length of specimen 164 um. Elongated
head, absence of eye. Small stylets 11.6 pm in length, for-
ked distal ending, Figs 3, 5. Straight mouth tube 10.8 pm g 5 Claws
long, pharynx tube 41.5 um long and 1 pm wide. No apophyses.  on fourth pair
Small sucking pharynx, almost spherical, Figs 3, 5. Length of of iegs, fta-
sucking pharynx 9.4 pm, width 8.3 pm. Shape of salivary e e
glands and their Jocation in relation to the pharynx tube shown 7" *P- ™
in Fig. 5. Shape of claws on all feet uniform. Primary branches
of both exterior and interior claws equipped with accessory spines, Fig. 6.
Measurements of claws on fourth pair of feet: outer claw, primary branch
5.8 pm, secondary branch 3.3 yum; inner claw, primary branch 4 um, se-
condary branch 2.5 pm.

Holotype 1s 1n the Museum of the Institute of Zoology in the Jagielloman University of
Cracow, the paratypes come from the author's private collection.

Habitat; In moss gathered from rocks on Polana pod Woloszynem.

Discussion;: Differs from other known representatives of this genus in
body size, being the smallest representative of the genus Itaguascon, and
in the proportions of the individual sections of the stomodaeum. Pharynx
tube exceptionally long and slender, and sucking pharynx (buccal) small
and almost spherical. As in other representatives of the genus Itaguascon,
there are neither apophyses or placoids.

Isohybins undulatus (Thulin, 1928), Fig. 4

A few specimens of this species were found in moss gathered on the borders
of Jaskina Zimna (Koscielisko Valley). Typical representatives. Length of
specimens up to 247 um. Eggs oval, smooth, deposited in moulted cuticle.
Granular macroplacoids can be seen in the sucking pharynx (Fig. 4). No
microplacoids. Pedal claws, with accessory gpines on the primary branches,
formed in the manner characteristic of the genus Isohypsibius.

In Europe this species has been reported from Ttaly, Hungary and Sweden;
in Asia from Vietnam.

SUMMARY

Twenty-five species of Tardigrada were found in mosses and lichens col-
lected in the High Tatra Mountains.

*) In honour of Professor Bogumil Pawlowsk:, the oldest member of the Natural History
Society and a great friend and mentor of students.
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The following species of the Order Heterotardigrada were found: Echiniscus
{ Bryodelphax ) parvulus (Thulin, 1928), Echiniscus (E.) wendii Richters, 1903,
a species new to the fauna of Poland, Echiniscus (E.) blumi Rlehters, 1903,
Echiniscus (E.) spitsbergensis Scourfield, 1897, a species new to the fauna
of Poland, Pseudechiniscus suillus (Ehrenberg, 1853).

Order FEutardigrada: Genus Maerobiotus: M, hufelandii Schultze, 1833,
M. coronifer Richters, 1903, M. echinogenitus Richters, 1904, M . ambiguus
Murray, 1907, M. Richtersi Murray, 1911, M. intermedius Plate, 1 888. Genus
Hypsibius: H. vonvergens (Urbanowicz, 1925), H. dwjardini (Doveére, 1840),
H. pallidus Thulin, 1911, Genus Ischypsibius: I. saitleri (Richters, 1902),
1. undulatus (Thulin, 1928), species new to the fauna of Poland. Genus
Diphascon: D. spitsbergensis (Richters, 1903), D. seoticus (Murray, 1905),
D. angustatus (Murray, 1905), D. oculatus (Murray, 1906), D. prarsirostris
(Thulin, 1928). Genus Calohypsibius: C. ornatus (Richters, 1900), forma
carpaticus Bartos, 1940. Genus Itaguascon: I. bartosi Weglarska, 1959,
I. pavlowskii spec. nov. Genus Milnesium: M, tardigradum Doyére, 1840.

The localities in which particular species were found are indicated. It was
ascertained that such unfavourable biotopes as rocks bare of snow and
undoubtedly exposed to the action of wind and water as well as drastic
changes in temperature, may be inhabited by tardigrades, rotifers and ne-
matodes.
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The plate will be found at the end of this issue.
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nicza 50, Krakow.
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Prof. RNDr. Jaroslav Lang

Am 10. April 1972 starb plotzlich RNDr.
Jaruslav Lang, ordentlicher Professor der
Zoologie, Leiter des Kabinetts fiir Didaktik
der Biologie an der Fakultit der Naturwis-
senschafien der Karls-Universitit zu Prag
und Leiter des Lehrstubls der Biologie un-
tor der Grundlagen der landwirtachaftlichen
Erzeugung an der Padegogischen Fakultit
der Karls-Universitat.

Er wurde am 24. August 1910 in Prag ge-
boren. Nach der Reifeprifung an der Real:
schule bezog er die Karls-Universitit zu
Prag, wo er sich an der Naturwissenschaft-
lichen Fakultdt fiir die Ficher Naturwis-
senschaft, Mathematik und Physik ein-
schreiben lies. Sehr beld nach seiper In-
skribierung widmete er sich schon aus tief-
stem Interesse der Zoologie und arbeitete
in der damaligen Zoologischen Insiitut bet
dem Prof. V. Janda Sen., und zwar anfangs
als wissepachaftliche Hilfskraft, spiter als
unbesoldeter Honorarsssistent.

Zum Doktor der Naturwissenschaften
wurde er im Jahee 1934 promoviert. Nach
Abzehluss seiner Universititestudien  tritt
er den Schuldienst als Staatsprofessor an
den Realsehulen und Gymnasien in Prag an.
Withrend der Kriegsjahre 1943 — 1945 warer
an der Lehrerbildungsanstalt zu Chrudim als
Professor titig. Nach dem Kriegsenda kehrte er wieder nach Prag zuriick, wo er weiter als
Gymnasialprofessor unterrichtete.

Anfangs 1949 gab er seine hisherige Tatigkeit auf, denn er wurde Assistent an der Padago-
gisahen Fakultit der Karls-Universitét, wo ar beim Prof. Dr. Hyke# arbeitete; da konnte er gich
der Zoologie schon vbllig widmen und dabei auch seine umtangreichen und tiefen pidagogischen
Erfahrungen geltend machen.,

In 1952 zum Dozenten der Zoologie ernannt, wurde er in demseiben Jahre Leiter des Zoolo-
gizchen Instituts der Phdagogiachen Fakultit der Prager Karls-Universitiit. Im Jahre 1959 wurde
er zum ordentlichen Professor der Zoologie an der Naturwissenschaftlichen Falkultdt der Karls-
Universitat zu Prag ernannt, wo er des von ihm gegriindete Kabinett fur Didaktik der Biologie
big zu seinem Tode fihrte. Wihrend der ganzen letzten Periode widmete er in dieser Funktion
seine meiste Energie der Vervollkommnung der Vorbereitung der an der Naturwissenschaftlichen
Fakultat studierenden kiinftigen Gymnasialprotessoren; gleichzeitig wirkte er als Externleiter
des Lehratuhls an der Padagogischen Fakultat.

Der Literaturnachlass des Prof. Dr. Lang bezeugt, dass darin die zoologischen Arheiten ver-
herrachen. Schon als Hochschulhérer veriiffentlichte er verachiedene Arbeiten aus der Tier-
physiologie und aus der eystematischen Zoologis, in der er sich immer mehr der Gruppe Diplopoda
widmete. Er publizierte eine ganze Reihe von originalen Arbeiten itber diese Gruppe, vor allem
die umfangreiche Monographie ,,Diplopoda'* in der Fauna (S8R (1954).

Ansser Diplopoden befasste er sich mit verschiedenen Tiergruppen und beniitzte dabei mannig-
faltige Zutritte, Besondsrs interessierte er sich flir Aquaristik und Terraristik, und zwar nicht nur
experimentell, sondern auch mit Hinsicht auf deren Ausniitzung im Schulunterricht.

Mit seinen Mitarbeitern bereitete er fiir die Studenten eine Reihe von Lehrbehelfen (Seripten)
aus der allgemeinen und systematischen Zoologie, die meistens in mehreren Ausgaben in Bohmen
und in der Slowakei erachienen. Ausserdem schrieb er wieder in Zusammenarbeit mit anderen
Zoologen mehrere Lehrbiicher fiir Gymnasien, Oberschulen und Hochschulen. Am bekanntesten
sind Zoologie 1 (1962) und Zoologie 2 (1963) fur die Padagogischen Fakultiten., Die gehr erfor-
derliche zweite Ausgabe des ersten Teils ergchien noch gleich vor dem Tode des Professors.

Eine grosse Hilfe leistete Prof. Lang den Biologielehrern auch dadurch, dass er in den Zeit-
schriften Akvaristicks listy (Aquaristische Blitter), Ziva, Vesmir (Universum) und Piirodni
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védy ve dkole (Naturwissenschaften m der Schule) die Erfahrungen aus seiner reichen Praxis
veroffenthichte. Aus dissen Arbeiten steht an erster Stelle die ubersichtliche Publkation
nwVivaria v koutku %ivé prirody'' (Vivarien im Winkel der lebendigen Natur) — zusammen
mit Prof. 0. V. Hyke& 1954, umgearbeitet 1956, das erste Hilfsbuch in diesem Fach fur die
Lehrer.

In den letzten zehn Jahren stand im Mittelpunkt der Aufmerksamkeit des Prof. Lang die
Didaktik der Bologie. Auf Grund, von grundlichen Kenntnissen der Ergobnisse des Sehuluntes-
richtes der Biologie, machte er die Offentlichkeit auch mit den breunenden Fragen bekannt,
indem er 1n 11 umfangreichen Studien zeigte, was 1m Unterricht zu verbessern ware, wenn man
mehr erfrenliche Ergebnisse haben will.

Auager der wissensehaftlichen und padagogischen Arbeit war er intensiv in akademischen und
anderen professmionellen Funktionen tiiig.

Prof. RNDr. Lang verscled plotglich in voller Arbeitasktivitat. Die tschechoslowakische
Zoologie verhert in itk nicht nur emen guten Zoologen, und ausgezeichneten Padagogen, sondern
auch emmen braven und opferwilhgen Menschen.

F. Lelldkovd-Dudkovd und J, Stoklasa
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RECENSE — REVIEWS

Karg, W. Die [reilebenden Gamasina (Gamasides), Roubmilben. Tierwelt Deutschlands sl
angrenzenden Meeresteile. 59. Teil. Aecari (Acarina), Milben. Untererdnung Anactinochw
(Parasitiformes) 475 pp. 516 obr. VEB Gustav Fischer Verlag Jena, 1971, Cena bro#. 102,60 Nu

Po Etyticeti lotech, které uplynuly od vydani Thorova Uvodu do studia roztodi a Willman®
zpracovani paneffnika se ve zndmé faunisticke sbiree ,,Tierwelt Deoutschlands und der ang
zenden Meerestelle'* objevuje dalii svazek vénovany roztodiim — volné Zijicim druhim Gamse
Autor obsahlé préce je predni znaleo ekologie a systematiky této skupiny Dr. Wolfgang Kn

Podobné jako v ostatnich svazeich, je vlastni urdovaci édst uvedena ndkoliks, obecnyml
pitolarm, v mchi je poddna diagnosa skupimy, jeji systematicksé élendni, morfologie, oplozosw
embryonidlni a postembryonélni vyvo], sbéraci technika, preparace, metodika chovu, pozoremu
a koneénsd ekologie. Obvykly informativni rozsah Gvodu pfesashuji zvl4dtd Z4st vénované p
embryondhimu vyvoji stitha, hypostomu, tekts, chelicer, ochlupeni téla s noh, a déls hodnm
vetahu k prostfedi 2 fylogenetického hlediska.

Hlavni éast kmhy tvor! samoziejms vlastni systematické zpracovini. Méné skuleny praconl
jietd uvitd, Ze autor vypracoval klide na uréeni vyséich systematickych kategoni ag po podéh
nejen. podle ndroénéjsich diakmitickyeh charakteristik, ale i podle snadnéji pristupnych, jeb»
dussich znaki. Pro pidni zoology a terestrické ekology, ktefi se ve svém materidlu dasto sal
vaji 3 redospélymi stadu roztoéh, je velmi cenné, e v kmize nalesnoit i kli¢e na uréeni protor
a deutonymf do rodil

Uréovaci klite na rody a druhy obsahuji témét viechny formy znamé = tzemi Némecka
okolnich statd. (Je oviem &koda, #e nebyly dislednd uvedeny viechny druhy, které popd
Athiagova, 1967 z tizemi Rakouska a USSR). U jednothvych druhil jo uvedena i struénd o
rakteristika biotopu a rozditeni. Volba diakritickych znaka a jejich jasné podéni, dané vein
autorovou praktickou zkusenosti umoiiuje apolehlivé uréovéni. Prispiva k tomu i velksé mnoin
obrézki, které byly v dile shromazdény. Z praktickyeh ditvedd jsou pokud mo#Zno zafazows
k odpovidajicirnu textu, o2 velmi uryehluje préac: s klitem, Tato velkd vyhoda vyvaiuje um
estelicky nedostatek grafické tipravy, vyvolany pfiliinym nebo nestejnim zmeniovanimp
vodnich pfedloh, jei vedlo ke zhorfenému podéni jemndjiich detaild. Jmak ma typograths
tprava knihy velmi dobrou vuroven.

Nedo zoology bude psté zajimat, do jaké miry odpovida rencensovand prace IKargova wi
vyilému 4, dilu Fauny CSSR, v ném# jsou rovne# klite rodd roztoda této skupiny, ovéeml
roglifoviani na volné %ijicl nebo parasitické formy. Je nutne konstatovat, fe price Kargoup
tplnéjéi, ponévadz v nagem kliér neni uvadena celd fada platnyeh rodt, zndmyeh z Evip
juko napr. Crassicheles, Iphidosoma, Pachyseius, Sejus, Protogamasellus, Sessiluncus, Gus
siphis atd.

Zévérem nutno konstatovat, e vyddni recensovaného dila predstavuje nejen vyznaay
piinos akarologii, ale vypliuje 1 ertelnou mezara v zoologickd urdavaci literatute, kterou posifin
zvldstd padni bhiologové, akarclogové, zemédsléti a lesniéti vyzkumnios, dosud odkizani na zu
ralé dila nebe diléi prace, rozptylené po riznyeh éasopisech.

V. Haladkox
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M. Theodoreseu, V. J. 4. Novak La strueture et la fonction du nerf allate chez Gryllus domesticus
Latr,

Planche T — Tnsectes normales. Gryllus domesticus, adultos, eomplex endoerinient n'-tru('{-rl'-l_':m]-
paraldehucle-fuesine (Gabe). | corps cardiague et allate, coupe frontale, 2 detaile de meme,
commencement du nerf allate, 3 In perfiérie du corps cardiague avee la neuroséeretion, ¢ —
corps allare avee le commeneement de nerf allate €. 5 coupe transversale du nert allate €,
avee la neurosecretion superficiale, 6 — coup longitudimale de 'épaississement avee peu de-
neurosecretion ot les vacuoles, 7 — lepaississement de n. a, O, coup longtudinale avee plus
de neuroséorétion,




M, Theodorescu, 1. J. A, Novdk: La structure et la fonction du nerf allete chez Gryllus dones
ticus Latr.

Planche 1T — Insectes opérés. Gryllus domesticus, adultes, complex endoeeriniene rétrocéréb,
paraldéhide-fucsine (Gabp), 8 — Deux corpora cardiaca avere les nerves allates A et les corpn
allata, 6§ haures aprés I interromption du nervus allatus D, pen de neuroséerstion, 9 — la gaw
superfisiale du nervus allatus €, avee peu de neuroséerétion et deux vacuoles, 10 — conp tras
versal de corpora eardiaea et corpora allata, avee le nervas allatus A et U, 6 heures aprés opes
tion.



M. Theodorescu, V. J. A. Nowik: La structure et la fonetion du nerf allate chez Gryllus domes.
ticus Latr.

Planche TIT — Tnsectes opérés. Gryllus domesticus, adultes, I'épaississement du nervus ailatus_ G,
24 heures apres interromption du nervus allatus D, 11 — coup longitudinale, la neurosécerétion
commenee & apparaitre dans la gaine superfieiale. 12 — le méme, d’autre animal, grossisment
plus forte.



B. Weglaraka: Tardigrada in High Tatra localities bare of snow.

. Eeliniscus (E.) wendti Richters. type.
2. Itaquascon pawtowskii sp. n., type.
. 3. Naguascon pawlowskii sp. n., an%erior segment of body, with siucking pharynx visible at a.

Fig.
Fig.
Fig
Fig. 4. Isohypsibius undulatus (Thulm), type.
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