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Abstract: 32 specimens (21-121 mm body lengtih) of Symphysodon aequifascia-
tus Pellegrin, 1903 donated by aquarium hobbyists were examined and 10 plastic
and 13 meristic characters were studied. This species is supposed to be valid. The
hybridization between Symphysodon discus Heckel, 1840 and Symphysodon cequi-
fasciatus is probable.

INTROCDUCTION

Heckel (1840, after Schultz 1960) described the new genus and species
Symphysodon discus. He had at his disposal only one specimen from Rio
Negro. Pellegrin (1903) described the colour mutation Symphysodon dis-
cus. var. aequifascietus [rom Manaos. Schultz (1960) recognized, beside
Symphysodon discus, three subspecies of the second species within genus Sym-
physodon, Symphysodon cequifasciatus, viz., Symphysodon aequifasciatus typ.,
Symphysodon aequifascietus axelrodi, Symphysodon cequifasciatus haraldi. Af-
ter Meinken (1972) four colour mutations of Symphysodon discus are called,
in the aquaristic slang. “Royal-blue®, “Pompadur®, “Red discus®, “Turquoise dis-
cus”. Symphysodon discus was first brought to Europe in the year 1914 (after
Hyked, 1937 from the vicinity of Manaos, but after Holly, Meinken,
Rachow (1943), Glade (1966), Sterba (1977) it was later, in 1821, simulta-
neocusly with Symphysodon aegquifasciatus. For the first time it was reproduced
in the aguarium in the U. S. A. in 1934, in Germany in the vear 1936 (Hy k e,
1937). After 1945 there are many articles about succesful breeding breeding
in captivity in fish hobbyist’s literature.

MATERIAL AND METHODS

All measurements were made using dividers with accuracy -+ 0.5 mm, only eye
diameter, length of snout, width of snout, interorbital distance were measured
with the accuracy * 0.1 mm. The rows of s¢ales and numbers of rays and teeth
were counted using binocular microscope. Material preserved at firsl in formalin
was later deposited in 80 spirit.

RESULTS AND DISCUSSION

The body of the examined specimens is flat, discus-shaped, tail short, anal
and dorsal fins long, not prolonged into fibres. The membrane of the fin among
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spiny rays of the dorsal and anal fins is not continuous but cut off lengthwise
along spiny rays. Longest rays of the dorsal and anal fins are close 1o the end
of fins, finally they got became shorter. Pectoral fin small, rounded. Dorsal,
anal and caudal fins on the basis covered with small scales, which reach to
fin rays. The dorsal fin begins above gill slit, anal below the 4th—>5th spiny
ray of the dorsal fin. ventral fin in front of the beginning of the pectoral fin be-
low the posterior third of the part of the head. Scales ctenoid. Two incomplete la-
teral lines are visible. Anterior line reaches from gill cover to the last third of the
body and is curved following the outline of the back. Posterior lateral line is
direci and reaches from posterior third of the body to the caudal fin. Scales
in lateral lines are bigger than the adjoining ones. In about 20%), of specimens si-
milar scales with pores were found as in the lateral lines above or below the
posterior lateral line on the base of caudal fin (in number 1—4 scales). In
about 10%; of specimens the difference was found in the number of scales in
the lateral lines on the right and left sides of the body. This differenee coun-
ted -+ 1 scale. This was also observed by Holly, Meinken, Rachow
(1943). Mounth small in oblique position. Sex differences are not conspicuous.
Steindachner (after Hy k e§, 1937), after dissection of some specimens
of Symphysodon, believed that males have ventrals prolonged into fibres.
1 was unable to solve this problem, most of my specimens had damsaged ven-
trals. I counted 12 teeth on the upper and 12 teeth on the lower jaw. Teecth
are conical, small and in bigger specimens with red-brown points., One selected
specimen 89 mm of body length had all teeth clean white, another specimen
106 mm of body length had all teeth with dark points. Gill rakers very short,
dwarfed. On the outer side of the first gill arch I found 5 gill rakers. The
cheek below the eye scaled, opercle, subopercle and interopercle scaled. The
whele material was determined after Schulz (1960). Suspecting the aquarium
specimens to be hybrids 1 studied three selected specimens of my material.
One specimen (92 mm body length), was coloured as Symphysodon discus
(3 dark bars across body, D VII/31, A VII/36, P 14, anterior and posterior la-
teral line 22712, above lateral line 18, below 30 scales). Vertical scale rows 55.
Two specimens (49—51 mm bhody length) were coloured as Symphysodon
aequifasciatus (9 dark bars across body about approximate intensity, except
first and last, which are a little darker, D IX/29-—31, A VIII—IX/25-—29, P 14,
anterior and posterior lateral line 21--23/10—12, above lateral line 17—20,
below 30-—31. Number of vertical scale rows in both specimens was 49 (see
Fig. 1—2). 1 believed that the above-mentioned specimens are hybrids and
1 applied the method of the caleulation of the hybrid index of Hubbs and
Kuronuma (1942). This metheod is recommended in case of a small number
of hybrids. Average values of the vertical scale rows for Symphysvdon discus
and Symphysodon aequifasecigtus after Schultz (1880) are the following:
Symphysodon discus 44—48 scales, ave. 46.26, Symphysodon aequifasciatus
5061 scales, ave 54.80. In the case of Symphysodon discus the number of
specimens examined by Schultz (1960) js unknown. The numerical values
- of the vertical scale rows were cited by Schultz (1960 “from literature®.
[ suppose in Schultyzs data (1960) the equal number of the specimens con-
cerning Symphysodon discus with different number (46—48) vertical scale
rows (see Tab. 4), The difference between both weighed averages is 54.80-—
—46.25 = B.55. I take for my calculations that Symphysodon discus = O, Sym-
physodon aequifasciatus =— 100, Then in case of hybridization between Sym=
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Table 1. Plastic charactera in exammmed specimens (ranges in brackets)

Length group I II II1
Body length (mm} (21— 80} {61 —80} {81—121}
Ko. of sp. 26 8 18

In 2, of body length (60.83— 77.6) {65.6— 73.3) (65.2— £6.8)
body depth 87.5 50.8 722

In 9, of body length {30.3— 39.6) {30.4 — 34.5) (28 8— 33.3)
head length 368.4 32,5 31.1

In % of head length {28.6— 42.2) (33.3— 41.5) (26.8- 37.0)
eye diameter 35.0 36.4 31.1

In 9% of head length {12.7— 23.1) {15.2— 21.9) (11.5— 27.6)
mouth width 17.3 17.7 19.6

In 9%, of body longth {13.6— 19.1) {16.8— 18.9) (18.4— 23.5)
body width 154 18.2 19.2

In 9} of head length (29.4— 41.3) {30.3— 39.1) (33.3— 57.1)
snout length 33.2 35.6 42.0

In 9 of postorbital (82.1—103.2) (85.7—104.7) (100.0-—147.4)
distance snout length 04.7 98,0 117.6

In % of mtergrbital (78.6 - 120.0) (85.7— 104.7) (65.3— 81.8)
digtance eye diameter 92.4 90.4 66.7

In 9% of head length (80.0 -103.3) (82.9--100.0) {80.0 —104.4)
pectoral fin 90.9 90.7 871

In 9 of head length {29.1— 46.7) {37.5— 43.9) (40.4 - 55.5)
mterorbital distance 38.3 40 4 46.8

physodon discus and Symphysodon aequifasciatus the index of hybrids for the
first specimen, coloured as Symphysedon discus and with 55 vertical scale
rows is as follows: 55—46.25 — 8.75; it is 102.3% from 8.55. For the two spe-
cimens coloured as Symphysodon aequifasciatus and with 49 vertical scale
rows the hybrid index is: 49—48.25 = 2.75; it is 32.2%; of 8.55. In the first
case it seems probable that the specimen is not hybrid, but in the second case
the two specimens may represent hybrids between Symphysodon discus and
Symphysodon aequifasciztus possessing 3.1X bigger affinity to Symphysodon
aequifasciatus.

When [ compared my results concerning Symphysodon aequifasciaius with
meristic characters after Schultz (1960) I found bigger variability in the
number of rays in fins and scales in the lateral lines. In the dorsal fin, after
Schultz (1960) there are 28—34 soft rays; in my own material 2733, In
the anal fin, after Schultz (1. ¢), 2632 soft rays, in my own material
25—33. In the pectoral fin Schultz (1. ¢.) found (no branched, branched, no
branched rays): 2(8--8)3—4; for my own material the values are 2—4(5—8)2—4.
The number of scales in the anterior lateral line after Schultz (1. c} is
10—14, for my own material it is 8—18. The total number of scales in the an-
terior and posterior lateral lines is 28—36 after Schultz (1. ¢), in my own
material 23—36 (see Tab. 2—4). When 1 compared meristic characters concer-
ning number of scales in posterior lateral line with the data of Holly, Mein-
ken, Rachowv (1943), I also found differences. According Holly, Mein-
ken. Rachow {1943} the number of scales is 26, while my own values show
8—15 scales. All other authors cited, except Holly, Meinken, Rachow
(1. ¢.), describe 10—14 scales. When I compared plastic characters of the ma-
terial examined by me with those of Hyked (1937), Holly, Meinken,
Rachow (1943), Pellegrin (1903) the values agreed in most cases. QOf
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Tahle 2. Comparison of author's values with Schultz's {1960). Number of fin rays: dorsal
and anal fing (spines and branched rays), pectoral fin (unbranched, branched, unbranched rays)

Dorsal fin YIII IX X 27 28 29 30 31 32 33 34 35

8. discus 1 1

8. aeq. neq. 1 1% 3 1 3 7 7 4 1

&, aeq. har. 1 1

&. neg. axel, 1 20 7 i 14 7

Author's 5 38 12 1 1 14 14 13 6 3

valnes

Anal fin YII VI IX 25 26 27 28 29 30 31 32 33
8. discus 1 1

8. aeg. ceg. 20 2 2 1 1 10 5 3

. neq. har. 1 1

8. eeq. azel, 2 21 5 2 1 7 3 8 4 2
Aushor's 12 29 8§ I 5 14 14 10 2 3 1
values

Pectoral fin I IIX v 5 [ T 8 9 II IIT v v
8. discus 2 2 2

8. neq. aeq. 19 12 7 10 9

8. aeq. har. 2 2 2
S.aeg. nxel. 20 20 9 15 14
Auttar’s 11 12 3 1 4 B 11 2 7 11 4
Toml number of rays in pectoral fin (author’s values):

onu ber of rays 13 14 15 16

hnoof sp. 11 12 1 1

some interest is only the lower value of the body depth in %; of the body
length. All above- mentioned authors, including Holly, Meinken, Ra-
ehow (1943), noted the upper limit 100%, but in my own material this value
fluctuated between 60.8-—86.8%. This may be caused by different life condi-
tlons in aguaria, e. g., keeping the specimens in tanks with a low water level.
Interesting is the relative diminishing of the eye diameter in % of interorbital
distance in bigger species. While in specimens of 51—80 mm of the body length
this value is 85.7-—-104.7%, in specimens of 81—12l mm of the bady length
it is 55.3—81.8%,. Average values of the eye diameter in %, of the head length
more or less colncide in all length groups. The agreement of this last character
was found when studying the data given by Helly, Meinken, Rachow
(1943). Hy ke (1937), Pellegrin (1803). In my own material an interesting
feature may be the relative increase of the average value of the snout length
in "o of postorbital distance in bigger specimens. In the length group of 51—80
mm of the body length the average value was found as 98.0%, in the case of
the length group of 81—121 mm of the body length it was 117.6% (see Tab. 1).
According to Schultz (1960), in Symphysodon discus, Symphysodon aequi-
fasciatus aequifasciatus and Symphysodon aequifasciatus haraldi the row of
scales reaches above the dorsal end of the preopercular groove. In Symphyso-
don aequifasciatus axelrodi this row of scales does no! reach to the dorsal end
of preopercular groove. Symphysodon aequifasciatus heraldi and Symphysodon
aequifasciatus geguifasciatus have in addition a pateh of two or three isolated
scales behind the eye dorsally almost continuous with the posterior precspercu-
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Teble 3. Comparison of author’s values with Schultz’s (1960). Number of scales
m Jateral Lines

Antenor 1.1, 15 16 i7 18 19 20 21 22 23
8. discus W 1

8. asg. aeq. 1 4 4 8 4 2
&, aeg. har. 1

8. aeq. axel, 2 a 8 5 7 2
Author’s 1 2 4 it 3 12 8 3 [
values

Posterior 1.1. 8 9 10 11 12 13 14 15 16
8. discus 1

8. neg. aeq. 1 4 7 9 i

. aeg. her. 1

S, aeq. axel, 4 8 a 8

Author’s 3 3 4 6 11 9 4 2 1
valucs

Total number 23 24 25 26 27 28 28 30 31 32 33 34 33 36

of scales in 1.1. 1

8. aeq. aeq. 1 3 6 4 4 4 1
& ceeg. har, 1

8. aeq. sxel. 1 3 3 10 7 4 1

Author’s 1 1 L 1 2 3 2 s 4 7 3 2 8
values

lar row of scales. Never I found this patch of isolated scales. In my mate-
rial posterior preopercular row of scales ended mostly behind the lower third
or fourth part of the eye. There were also specimens where these scales went
only to the lower margin of the eve (1 specimen) or where they appeared above
the upper margin of the eye (8 specimens). Both specimens that had 49 scales
along the body had a posterior preopercular row of scales reaching to lower
third part of the eyve. One specimen with the coloration of Symphysodon discus
had these scales above the upper margin of the eye. As regands the coloration
of specimens preserved in alcohol, transverse dark bars on the body are well
visible. After Meinken (1972), Steindachner observed 1-8 Regan
9 dark transverse bars apparently in preserved specimens, which shows that
both had the species Symphysodon aequifasciatus at their disposal. Heckel
and Kner (after Meinken, 1972) observed three prominent bars on the
brownish body. The first across the eye reached the operculum, the second
was situated on the base of the caudal fin, and frequently even the third bar
was situated across the middle of the body. This character may suggest that
these specimens are actually Symphysodon discus. Ginther (1862) described
the coloration of his specimens as brown with three vertical bars, The first one
continued from the top of the head to the eye and the operculum, the next
c¢ne was on the base of the caudal fin, and the third bar could be situated
acrass the middle of the body. This coloration would suggest Symphysodon
discus, but the number of scales along the body is 32, which is typical for
Symphysodon aequifasciatus (see Schultz, 1960). Pellegrin (1903) had
only three specimens of Symphysodon discus with nine dark transverse bars
at his disposal and described therefore the color variety of Symphysodon
discus var. gequifasciatus. Besides this “variety™ in sensu of Pellegrin (1. ¢}
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he also worked with three specimens of “actual® Symphysodon discus with
three dark bars acros the body. Unfortunately Pellegrin (L. c) did not
distinguish either “forms® according to the number of scales along the body.
He described in all specimens only the number of scales along the body (48—58).
Holly, Meinken, Rachow (1943) described coloration of preserved spe-
cimens as yellow-olive with nine blackish transverse bars, of which the first,
fifth and 1ast are the most distinct. They cited {wo values in the count of sca-
les: number of secales in the middle line along the body (65—70) and in the
longitudinal line below the lateral line (50—55). In both cases, according to
scales the fish are Symphysodon aequifasciatus. Anonymous note (1815) men-
tioned several specimens as Symphysodon discus, with background coloration
of the body yellow with nine dark transverse bars more or less distinet. Num-
ber of scales along the body being 5356, this is apparently again the species
Symphysodon aeguifasciatus.

According to the coloration of my examined preserved material it is possible
to divide all specimens into nine groups:

1. Body ochre with nine distinct brown-red bars, the darkest being the first and
last. Dorsal and anal fins purplish, pectorals yellowish, ventrals dark pur-
ple-brown (5 specimens 22—24 mm of the body length — in all the follo-
wing data always the body length is cited).

2. Body lhight ochre without distinct transverse bars. Only the first and last
bars distinct. Caudal and pectoral fins colourless, dorsal and anal fins pur-
ple-grey (6 specimens 25—51 mmy}.

3. Body grey-yellow without distinct bars, dark grey bar across the eye and
the basis of caudal fin is indicated. Anal and dorsal fins light to dark
purple, caudal colourless, the same as pectorals. In one specimen (92 mm)
distinct dark grey transverse bars across the middle part of the body. Ven-
trals grey-purple (12 specimens 20—93 mrm).

4. Body grey-yellow, nine transverse dark grey bars of about the same intensity.
Dorsal and anal fins dark grey-purple, Mostly distict lighi spots on caudal,
darsal and anal fins; this is perhaps caused by the short time of its preser-
vation (8 specimens 83—121 mm).

5. Body dark grey-brown, only transverse bars across the eye and on the basis
of caudal fin distinet. Dorsal and anal fins black-brown, the same as ven-
trals. Caudal fin colourless, pectorals yellowish (I specimen 64 mm).

6. Body dark brown-purple, dorsal, anal, ventrals black-purple. No transverse
bars (1 specimen 80 mm).

7. Body brown-purple, chest below the base of the pectoral fins is white,
without bars. Transverse dark purple bars not very distinct (4 specimens
40—95 mm).

8. Body light to dark brown-red with nine dark brown bars, oul of these the
first and last most distinct. Caudal colourless, dorsal and anal fins on the
base dark purple-grey, the same as ventrals (10 specimens 23—86 mm).

9. Body dark purple-brown, dorsal and anal fins black-purple, the same as
nine distinct 'transverse bars, most distinct being the first and the last.
Caudal colourless, the same ag pectorals, ventrals purple-black (4 specimens
39—94 mm, see Fig. 3).

The coloration of the specimens preserved in alcohol is certainly influenced
by the duration of the preservation.
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SUMMARY

52 preserved specimens from aquaria were examined, which aceording to
keys in Schultz (1960) agree with Symphysodon aequifasciatus axelrodi.
However, 1 have found two specimens which cannot be determined after the
cited keys. This is perhaps due 1o hydridization between Symphysodan discus
and Symphysodon aequifasciatus (see Meinken, 1972; Smidt-Focke,
1977; Sterba, 1878) in aquaria. Concerning meristic characters, I found bigger
variability than Schultz (1. @) in the number of rays in the dorsal fin
(27--33 soft rays) and the anal fin (25—33 soft rays), in the number of scales
in lateral lines (anterior line 15—23, posterior 8—16 scales) and in vertical
scale rows (49--64),
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Abstract: 50 specimens of Tilapia mariae Boulenger, 1899 were studied with
regard to 8 plastic and 7 meristic characters. Measurements obtained were compared
with Boulenger’'s (1915) data of Tilepia marice and Tilapia meeki. Smaller
specimens (to 75 mm standard length) of Tilapia marice differ from higger ones
{over 103 mm standard length) in the celeration, the shape of teeth and in the eye
diameter, which are also difterences between Tilapia marige and Tilapia meeki.
The two mentioned species belong probably to one species with the older name
Tilapia mariae.

INTRODUCTION

There are two colour pattern types of Tilapia mariae; one with dark cross
bars, the second with dark spots along the body. without cross bars. Specimens
of the first colour pattern were described as Tilapia marice Boulenger. 1899,
specimens with the second one as Tilapia meeki Pellegrin, 1811 According to
Whitehead (1962), these two different colour types belong to a single spe-
cies with the older name Tilapia marige Boulenger, 1899. Specimens of Tilapia
marioe from West Africa under 150 mm in total length show the “mariae” co-
lour paltern, specimens over 150 mm in total length the “meeki" colour pattern
(Whitehead. 19862).

MATERIAL AND METHODS

All 50 specimens of Tilapia mariae were originally kept in tanks of Crechgslovak
fonciers and after death were preserved in formalin or in alechol. Measurements
of plastic characters were made by use of dividers with the accuracy + 0.5 mm, except
the interorbital width, the mouth width, the length and the depth of the caudal

peduncle and the length of dorsal and anal spines, which were measured with the
4+ 0.1mm accuracy. Meristic characters were counted using the binocular micro-

scope after Regan (1905).

RESULTS AND DISCUSSION

According 1o Boulenger (1915) Tilapia marice and Tilapia meeki differ
in the coloration, in the shape of teeth and in the éye diameter (Table 1), Bou-
lenger's (1913) Tilapia mariage had total length 130 mm. Tilapia meeki 180 mm.
In Boulenger's (1915) key Tilapia mariae had “outer teeth with extremely
slender shafts, almost setiform®, but Tilapia meeki possessed “outer teeth mode-
ralely slender or rather large”. Teeth of our specimens of Tilapia marice with
the “mariae” colour pattern (37 and 75 mm standard length) are shown in Fig.
1, teeth of the specimen of the “meeki” colour pattern (143 mm standard length)
in Fig. 2. The number of teeth and their rows increases with the body length
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and age. In the specimen of 37 mm SL (“mariae®) there are 2 (3) rows of teeth
in each jaw; 31 teeth in the lower, 37 in the upper jaw; in total 68 teeth. In the
specimen of 75 mm SL (“mariae®) 3 (4) rows of teeth; 57 teeth in the upper, 68
in the lower jaw; in total 125 teeth. In the specimen of 143 mm SL (“meek1*)
4 rows of teeth; 161 teeth in the lower, 302 teeth in the upper jaw; in both
jaws 463 teeth in total. Teeth of smaller and younger specimens {37 and 75 mm
SL. under 1.5 year) have sharper tips than those of bigger and older specimen
(143 mm SL, over 1.5 year). Teeth of all specimens examined are yellowish
with reddish brown tips, In bigger specimens the tips are darker than in smaller
ones.

Fig.1

Fig. 1. Teeth of Tilapia mariase 37 mm body length of the ®mariae® colour pattern
(above) and 75 mm body length of the “mariae” colour pattern (below).
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Table 3. Frequency of dorsal apines and rays of Tilepin marice

The “‘meeki” colour pattern

apinas rays
XV XVI 11 12 13 14 15
Whitehead (1962) 2 51 i 13 36 2 1
Trewavas 7 3 — i — 2 7
Qur data — 6 — — 5 1 —
Total ) 60 1 14 4] 5 8
The “‘manae” colour pattern
apmes FRYE
XV XVI XVII 12 13 14 1a
Whitehead (1962) - 15 — 3 12 - —
Trewavaas 1 11 4 4 4 -
Qur dats — 42 2 ki 25 8 1
Total 1 50 2 16 44 12 1

Coloration of our preserved specimens of the “meeki“ colour pattern of Tila-
pia mariae is yellowish-brown with 5 or 6 dark blotches along the middle of
the side, fins are greyish to brownish (Fig. 3). The coloration of the “mariae”
colour pattern of preserved specimens of the same species is yellowish 7—38
dark vertical bars, fins are greyish to brownish (Fig. 4).

Plastic and meristic characters of both colour patterns of Tilapia marige as
compared with published data of Tilapia mariae and Tilapia meeki are given
in Table 1 and 2. Our measurements of the specimens of Tilapia mariae of the
“mariae” colour pattern agree with Boulengers (1915) data of Tilapia ma-
rige, our data of specimens of “meeki™ colour pattern of Tilapiac mariae also
agree with those of Tilapia meeki given by Boulenger (1915). Differences
petween the two colour types examined by us are found only in the eye diame-
ter, which corresponds to the differences hetween Tilapia marige and Tilapia
meeki and, simultaneocusly, to bigger eyes in smaller and younger specimens
of Tiapic maeriae as compared with larger ones (see Table 1). Some interesting
differences are found in head length and body depth in %, of total length, but
Boulenger (1915) does not inform of his method of the total lengih measu-
rements. Table 3 shows the comparison of the dorsal spines and the number
of rays of both colour patterns of Tilapia mariae. Between our specimens and
the specimens examined by Whitehead (1962) and Trewavas (in Whi-
tehead, 1862) no remarkable differences were found. The total highest fre-
quency of dorsal spines was found to be XVI in both colour patterns, of dorsal
rays 13.

Whitehead (1962) reports the “mariae* colour pattern in aquarium in
young specimens, the “meeki“ colour pattern in older ones. We have observed
the same in our aquaria. Young specimens (in first 12—18 month of their life)
are coloured in “mariae” pattern; in 60—80 mm standard length the “meela®
colour pattern is formed. Dark cross bars disappear, each dark blotch is formed
in the area between two neighbouring bars. But in the group of specimens of
Tilapia marige the “mariae” colour pattern appears offen in the weakest spe-
cimen, even though it is larger than 80 mm SL. Whitehead (1962) showed
A III/10—11; gll rakers on the lower part of the anterior arch 13—15 in both
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colour patterns. Daget (1951) found D XV/12—13; A TH/10 in two specimens
of Tilapia meeki (90—118 mm) caught in Cote d'Ivoire near Abidjan, Sterba
(1977) used Boulenger’s (1913) data.

SUMMARY

The problem of species designation of Tilepia mariae Boulenger, 1899 and
Tilepia meeki Pellegrin, 1911 was studied. For this purpose only aquarium
specimens were used. Specimens of the two mentioned types differ from each
other only in the coloration, the body length, the eye diameter and the shape
and the number of teeth and the number of their rows. The “mariae® colour
pattern was found in young specimens (under 1.5 year of life, under 60—80 mm
SL) and in weakesi specimens (of the group kept in aquaria), even though
they are bigger than 80 mm SL (about 20 mm SL). Bigger and older specimens
(over 1.5 year and 80 mm SL) have the “meeki® coloration. With the increase
of the body length also the number of teeth and their rows increases; tips of
the teeth become less sharp. Differences found between the ““mariae” and
“meeki“ colour pattern of Tilapia marice are the same as between Tilapia ma-
riae and Tilapia meeki, Tilapia mariae and Tilapia meeki thus probably helong
to one species which must take the older name Tilapie mariae Boulenger, 1899.
Whitehead (1962) made similar observations and conclusions in natural con-
ditions.
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Abstract: The larvae of Plafynus {Agonum) ericeti (Panzer) (L 1, L IT, L 1IN,
P. (A.) sexpunctatus (L) (L I, L II, L ITI), P. (Batenus) livens (Gyll) (L I, L II),
P. {Europhilus) fuliginosus (Panzer) (L I, L 11, L IID), P. (Europhiilus) gracilis (Strum)
(L I L II.L I, P. (E.) micans (Nicolai) (L I, L I, L Iil) and P. (Idiochroma) dor~
salis {Pontop} (L. I, L II, L. 111} are described and illustrated. The larval diagnoses
of Agonum Bon., Batenus Motsch., Europhilus Chaud., Idiochroma Bedel and Li-
modromus Motsch, are briefly given, the subgenera are keyed in all larval ins-
tars. The results of rearing and the duration of individual developmental stages
under laboratory conditions are mentioned. All the species belong to the breeding
type without the larval diapause.

The tribe Platynini (= Agonini), under the supertribe Plerostichitae (sensu
Kryzhanovskij, 1976), is separable in the larval stage from both Ptero-
stichini and Zabrini in the absence of a distinct membranous area on the la-
teral aspect of the stipes. Under the genera of Platynini only Flatynus Bon. s.
L. and Otlisthopus Dej. have well developed lacinia (Olisthopus Dej. possesses
a distinctly protruding clypeus).

The division of the genus Platynus Bonelli in the subgera is not uniform;
the larval characters are not employed. Thus all new knowledge from the
larval taxonomy is valuable.

MATERIAL AND METHODS

The larvae studied were reared during 1968—1973 in the Department of Zoology,
Charles University, Praha under the technical assistance of Ms. Viasikova — P. {A4.)
ericeti: 3L I, 5 LII 6 LIIT; P. (A) sexpunctatus: 1 LI, 2 1, II 4 L II[; P. (4.) vi-
ridicupreus: 3 L I, 5 L II, 8 L 1III; P. (B.) ltivens: 4 L. I, 3 1, II; P. (E.) fuliginosus:
2L I, 1LIILLILIIG P (E) gracilis: 2 L. I, 4 L 11, 3 L III; P. (E) micans: 1 LI,
2 L II, 3 L IlI). The origin of the reared adults was as follows: P. (4.) ericeii —
Boh. Kru&né hory, Abertamy, 830 m. 11. V. 1863; P. {A.) sexrpunctatus — Boh. or.
Hradec Kralové, 24, IV, 1968; P. (A.) viridicupreus — Slov. or. Latorica, Zatin. 22.
V. 1973; P. (B.) livens ~ Boh. centr. Celdkovice, IV. 1873; P. (E.) fuliginosus — Boh.
centr. Celakovice, 21. IIT. 1868; P. (E.) gracilis — Boh. oce. Héjek (Soos), IV. 1973:
P. (E.) micans — Boh. centr. Celdkovice, 21. I11T. 1969,

Additional material of larvae P. (E.) fuliginosus was found in the Sumava moun-
tains (Jelen{ vrchy, 940 m., 29. VII. 1965 — 1 L I, 2 L III, Harka lgt) and in the
Krkonoée mountains (SnéZné jamy, 14000 m., VIII. 19760 — 2 L III, Martig 1gt). The
larvae of P. (Idiochroma) dorsalis were found in Central Bohemia {(Lochkov, 6 VII.
1957 — 1 L L, 1 LI, 1 L ITI, 18, WIL 1957 — 1 L D) and in South-west Bohemia
{LuZany, 2. IX, 1955 — 2 L III).

The method of rearing was described by Huarka (1972).
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To estimate the timing of egg production, females from natural conditions were
dissected and their ovaries studied. The number of dissected females was as follows:
P. (A.) sexpunciatus 42, P. (A} viridicupreus 35, P, (B.} livens 3, P. (£.) fuliginosus
195, P. (E.} gracilis 4, P, (E.) micans 69, P. (1) dorsalis 140.

SUBGENUS AGONUM BONELLI, 1811

About 15 species of this subgenus (from N. America, Europe and Japan} are
diagnosed, more or less in detail, in larval stage. In only a few of them all
three larval instars are described.

Platynus (Agonum) ericeti (Panzer, 1809)
Figs. 1—18

. ?Emden, 1929: 274, L. I; Emden, 1942: 66, L I; Lindroth, 1955: 2, Fig. 1 ¢,
L 1 (left mandible and clypeus).

Material:3 LI 5L1I 6L IIL
Deseription

Larval instar III: Head subguadrate, a little wider than long. Clypeus
sliphtly extended, about 7 times broader than long, with distinct lateral tu-
bercles, fore margin denticulate; clypeus near 1.5 times broader than anguli
frontales (Fig. 3). Frontale slightly longer than wide; epicranial sulcus distin-
ctly longer than the last antennal segment. Antennae a little longer than man-
dibles, the length ratio of individual segments: 1.5 : 1.2 : 1.4 : 1, first and second
sepments glabrous (Fig. 6). Mandibles short, robust retinaculum slightly above
the middle, penicillus long, distinetly longer than retinaculum (Fig. 9). Stipes
about 3 times longer than wide and as long as palpus, outer margin with 4—6
setae; length ratio of palpal segments: 1 :1.6:1.6:1. First segment of galea
longer (1.1 times) than second (Fig. 12). Second segment of labial palpus lon-
ger than first (1.2 times) (Fig. 15). Width of head capsule 0.98—1.14 (average
in 6 specimens 1.05) mm.

Thorax — pronotum 1.4 times wider than long: both terga of meso- and
metathorax about 2.5 times wider than Iong. Tarsus and fibia of equal length.

Abdomen — terga 1—8 with 2 rows of setae, on terga 3—5 anterior row
consists of 6 longer and 6 shorter setae, posterior row of 6 longer and 4 shorter
setaa (Fig. 17); terga 1 and 2 with a pair of additional short setae in both rows,
on terga 6—38 third pair of setae in posterior row short. Cerci 2.5 times longer
than width of tergum 9 at base of cerci, with 9 setae; pair of setae on tergum
9 rather long.

Length 8.8—10.5 mm, width 1.4—1.6 mm.

Larval instar II: Head — length ratio of antennal segments —
13:1:13:1 (Fig. 5). Stipes 2.4 times longer than wide and about as long
as palpus, outer margin with 4 setae; length ratio of palpal segments —
1:1.5:1.5 :1; both segments of galea of equal length (Fig. 11). Width of head
capsule 0.68—0.80 (average in 5 specimens 0.74) mm.

Abdomen — pair of setae on tergum 9 shorter.

Length 6.0—7.0 mm, width 0.9—1.0 mm,

g P
Larval instar I. Head — clypeus very little extended: frontale with

egg bursters in a form of 2 rows of closely set short spines, about 26—25 spines
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Figs 1—17. P. (A.) ericeti: 1 — frontale L I; 2, 3 — clypeus and anguli frontales L II,
L. ITI; 4, 5, 6 — antenna L I, L I, L TII; 7, 8, 9 — mand:ble L I, L II, L IIT; 10, 11,
12—maxilla L I, L I, L III; 13, 14, 15 — labial palpus L I, L I, L III; 16 — abd. ter-
gum 1 L I; 17 — abd. tergum 4 L III, Scales = (.5 mm,
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in each row (Fig. 1). Epicranial suleus shorter than the last antennal segment.
Length ratio of antennal segments — 1.5:1:1.5:1.2 (Fig. 4). Blades of man-
dibles serrate (Fig. 7). Stipes only twice longer than wide, distinctly shorter
than palpus. outer margin with 2 setae; length ratio of palpal segments —
1:15:12:1 (Fig. 10). Width of head capsule in 3 specimens: 0.55, 0.60, 0.62
mm (Emden, 1942: 66 gives (.50 mm for 1 larva possibly of this species).

170- N

150

130 ne427

100+ /

1] v A VI Wil Wil X X X

Fig. 18. P. (4) ericeti — seasonal dynamics (piifall trapping) in Sumava mountains
{Horska Kvilda, 1050 m) in 1961,

Abdomen — terga 2—8 in anterior row with 8 short setae, in posterior row
with 4 long setae, on tergum 1 one additional pair of short setae in both an-
terior and posterior rows (Fig. 16). Cerci with 5 setae.

Length 4.4-—5.2 mm, width 0.6—0.7 mm.

Bionemic notes

Rearing. Only one of the three pairs coilected on May 11, 1969 in a peat-bog
near Abertamy (850m) in the Krudné hory mountains (Ore Mountains) laid
egas (23 specimens of larval instar I were found from May 23 to June 11).
Larval instar I (10 specimens) developed in 4--8 days, larval instar II (8 spe-
cimens) lasted 6—8 days, larval instar III (4 specimens) 10—16 days and the
pupal stage (4 specimens) developed in 8—7 days, all stages at the mean tem-
perature 21 °C (18 °C—23 °C). One male developed from the L I fo the adult
stage in 27 days, three females in 28, 33 and 34 days. The mortality rate of lar-
val instar 1 was 17%, of L II 9%, and of L III and the pupal! stage 07.

In the natural conditions of the Sumava mountains in Southwest Bohemia
(Horska Kvilda, 1050 m, 1961), the occurrence of adults reachs its peak in April
(Fig. 18): the new generation appears from the end of August to the beginning
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of October, with peak occurrence in September (immature adults 11, IX.).
Emden (1942: 66) gives 1 L, 1 of P. (A.) ericeti?, found on 7. VI. 1813 in
Sphagnum, from former E. Prussia.

[t is evident that F. (A.) ericeti reproduces in spring and belongs to the spe-
cies characterized by the breeding type without the larval diapause,

Platynus (Agonum] sexpunctatus (Linnaeus, 1758)
Figs. 18—34
Material: 1 L. I, 2 L 11, ¢ L III.

Description

Larval insztar III: Head — about 1.1 times wider than long. Clypeus
slightly extended, about 6 times broader than long, distinctly denticulate, with
great lateral teeth and shallow convexity at middle (Fig. 21): clypeus almost
1.5 times broader than anguli fromtales, which denticulate in the inner part.
Frontale sglightly wider than long; epicranial suleus about as long as last an-
tennal segmenti. Antennae a little longer than mandibles, length ratio of seg-
ments — 1.9 : 1.3 : 1.5 : 1 (Fig. 25). Mandibles short, Iength to width ratic 2.3 :1,
blades smooth, short retinaculum approx. in the middle, penicillus long, dis-
tinctly longer than retinaculum (Fig. 28). Stipes 3 times longer than wide and
1.3 times longer than palpus, outer margin with 4—5 setae; length ratio of
palpal segments — 1.2 :1.7: 1.5 ;1; both segments of galea of equal length
{Fig. 31). Basal segment of labial palpus 1.1 times longer than second (Fig. 33).
Width of head capsule 1.20—1.34 (average in 4 specimens 1.26) mm.

Thorax — tarsus and tibia of about equal length.

Abdomen — on ferga 3—5 antferior row consists of 6 longer and 6 shorter
setae, posterior row of 6 longer and 2 shorter setae; terga 1 and 2 with a pair
of additional shert setae in both rows, on terga 8—8 third pair of setae in pos-
terior row short. Cerci 3 times longer than width of tergum 9 at base of cerci,
with 9 setae. Pair of setae on tergum @ rather long.

Length in 3 specimens 12.0—13.0 mm, width 1.8—2.1 mm.

Larval instar II: Head — length ratio of antennal segmets — 1.7 :1.1 ;
:1.4 + 1 (Fig. 24). Stipes about 2.5 times longer than wide and 1.2 times longer
than maxillar palpus, outer margin with 4 setae; length ratio of palpal seg-
menis — 1:15:1.3 -1 (Fig. 30). Both segments of labial palpus of equal length
(Fig. 32). Width of head capsule in two specimens 0.90 and 0.94 mm.

Abdomen — pair of setae on tergum 9 shorter.

Length 8 and 10 mm, width 1.2 and 1.6 mm.

Larval instar I: Head — clypeus very little extended (Fig. 19); frontale
slightly longer than wide, egg bursters in a form of 2 rows of closely set short
spines, 22 spines in each row (Fig. 22); epicranial sulcus shorter than last an-
tenr.al segmeni. Length ratio of antennal segment — 1.40 :1.00 :1.35 : 1.15 (Fig.
23). Blades of mandibles serrate (Fig. 26). Stipes only 2.2 times longer than
wide, shorter than palpus, outer margin with 2 setae; length ratio of palpal
segments — 1 :1.5 .13 : 1; second segment of galea shorter than first (Fig. 29).
Width of head capsule in 1 specimen 0.64 mm.

Abdomen — terga 2—8 in anterior row with 6 short setae, in posterior row
with 4 longer setae; on tergum 1 one additional pair of very short setae in
anterior row {Fig. 34). Cerci with 5 setae.

Body size 4.8 X 0.8 mm.
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Figs. 19—34. P. (A.) sexpunctatus: 19, 20, 21 — clypeus and anguli frontales L I, L II,
L III; 22 — egg bursiers; 23, 24, 25 — antenna L I, L II, L III; 26, 27, 28 — man-
dible L I, L II, L III: 29, 30, 31 — maxilla L I, L I, L III; 32, 33 — labial palpus
L IT, L III; 34 — abd. tergum I L [. Scales == 0.5 mm.

Bionomic notes 4

Rearing. 7L [ and 2 L II were found from May 25 to May 31 in the rearing
box of one female collected on April 24, 1968 in East Bohemia (Hradec Kra-
lové); 1 L 1I in addition on July 5. 6 L T developed 4—§ days, 5 L II 4—7 days,
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Figs. 35=51. P. (A.} viridicupreus: 35 — frontale L I; 36, 37 — clypeus and angulf
frontales [, II, L, III; 38, 39, 40 — antenna L I, L II, L III; 41, 42, 43 — mandible L
L[, L II, I III; 41, 42, 43 — mandible L 1, L II, L III; 44, 45, 46 — maxilla I. I, I» II,
L III; 47, 48, 49 — labial palpus L I, L II, L iII; 50 — abd. tergum 4 L III; 51 —
cercus L III. Scales == 0.5 mm.
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2 L III 20 and 23 days and 2 pupae 6 days, all stages at the mean temperature
22°C (18 °C—27 °C). One male developed from the L I to the adult stage in
39 days, one female in 40 days.

In natural conditions of Czechoslovakia the peak occurrence of adults takes
place in April and May, the mating from April to June. In the dissected fe-
males mature eggs were found till half of June; in July and August the fe-
males were “spent”, Hatching of young beetles oceurs from July to September.

P. (A.) sexpunctatus belongs also to the breeding type without the larval
diapause.

Platynus (Agonum)} viridicupreus (Goeze, 1777)
Figs. 35--51
Material: 3L I 5L II, 9L IIL

Descriptiaon

Larval instar IIl: Head subquadrate. Clypeus slightly extended, about
10 times broader than long, distinctly denticulate, with great lateral teeth and
shallow convexity at middle; clypeus twice broader than anguli frontales, which
denticulate in the inner part (Fig. 37). Frontale sligtly wider than long; epi-
cranial sulcus as long as last antennal segment. Antennae a little longer than
mandibles, length ratio of individual segments — 2 :1.4:16 :1 (Fig. 40). Man-
dibles short, length to width ratio 2.4 : 1, blades smooth, short retinaculum
close below the middle, penicillus long, distinetly longer than retinaculum
(F1g. 43). Stipes about 3 times longer than wide and 1.3 times longer than
palpus, outer margin with 4—5 setae; length ratio of palpal segments — 12 :
:1.7:19 :1; both segments of galea of equal length (Fig. 46). Basal segment
of labial palpus 1.1 times longer than second (Fig. 49). Width of head capsule
in 9 specimens 1.24—1.41 (average 1.33) mm.

Thorax — tarsus and tibia of about equal length.

Abdomen --- on terga 3—5 anterior row consists of 6 longer and 6 shorter
setae, posterior row of 6 longer and 4—5 shorter setae (Fig. 50); on terga 1
and 2 one pair of additional short setae in anterior row; on terga 6—8 third
pair of setae in posterior row short. Cerci 3 times longer than width of tergum

9 at base of cerci, with 9 setae; pair of setae on tergum 9 moderately long
(Fig. 51).

Length in 9 specimens 10.0—15.0 (aver. 13.2) mm, width 1.6—2.2 mm.

Larval instar Il: Head — clypeus less extended, only 1.7 times broader
than anguli frontales (Fig. 36). Frontale about as long as wide; epicranial
sulcus shorter than last antennal segment. Length ratio of antennal segments
— 16:12:15:1 (Fig, 39), Stipes about 2.6 times longer than wide and 1.2
times longer than palpus, outer margin wifh 4 setae; length ratic of palpal
segments — 1:1.5:15:1 (Fig. 45). Width of head capsule in 5 specimens
0.85—0.94 (aver. 0.90) mm.

Abdomen — pair of setae on tergum 9 shorter.
Body size in 5 specimens 6.0—10.0 (aver. 8.2) > 1.1—1.6 mm.

Larval instar I: Head — Frontale slightly longer than wide, egg bur-
sters in a from of 2 rows of closely set short spines being greater caudad, 19—21
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spines in each row (Fig. 35); epicranial sulcus distinctly shorter than last an-
tennal segment (1 :1.8), Length ratioc of antennal segments — 1.5:1:15:1.2
(Fig. 38). Blades of mandibles serrate (Fig. 41). Stipes 2.3 times longer than
wide, as long as palpus, outer margin with 2 setae; length ratio of palpal seg-
ments — 1:1.6:1.4:1: second segment of galea shorter than first (Fig. 44).
Width of head capsule in 3 specimens (.64, 0.64, 0.65 mm.

Abdomen — terga 2—8 in anterior row with 4 shorter setae, in posterior
row with 4 longer setae; on tergum I one additional pair of short setae in
anterior row. Cerci with 5 setae.

Body size in 3 specimens 4.2—5.6 X 0.72—0.84 mm.

Bionomic notes

Rearing, From the adults found on May 22, 1973 in Southeastern Slovakia
we cbtained the first instar larvae from June 11 to July 7. L I (6 specimens)

Figs. 52—62. P. (B.) livens: 32 — frontale L [; 53 — clypeus and anguli frontales L II;
54, 55 — antenna L I, L IT; 36, 57 — mandible L I, L Ii; 58, 58 — maxilla L. I, L. II;
60, 61 — lalual palpus L I, L II; 62 — basal part of cercus L II. Scales =05 mm
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developed 6—8 days (20.5°C), L II (4 specimens) 5—8 days (21 “C), L III (3 spe-
cimens) 8, 9 and 11 days (22 °C) and pupal stage (3 specimens) 6, 6 and 7 days
(22°C). Two specimens developed from the first larval instar to the adult
stage at the mean temperature 21.5° in 26 and 27 days.

The peak occurrence of adults takes place in the southern part of Slovakia
from the second half of May to the end of June. The mating was observed on
May 22. In the second half of June mature eggs were found only in females
in their second reproductive season; the females in their first reproductive
season were “spent®.

P. (A.) viridicupreus also represents the breeding type without the larval
diapause.

Taxonomic notes

The characteristic features of Agonum larvae are: blade of mandible in L II
and L III smooth, in L I finely serrate; clypeus denticulate, wider than anguli
frontales; first seta of cerci in L II and L III inserted near their base, cerci
about 3 times longer than width of tergum 9 at base of cerci; egg bursters in
a form of 2 rows ef closely set short spines.

SUBGENUS BATENUS MOTSCHULSKY, 1864

Only the L III and L II larvae of P. (B.) mannerheimi Dej. (as Platynus) are
described by Thom pson (1979).

Platynus (Batenus) livens (Gyllenhal, 1810)
Figs. 5262

Material:4 LI, 3 LIL

Description

Larval instar II: Head — subquadrate. Clypeus with 4 great double-
teeth and with some denticles between them, 1.8 times longer than anguli
frontales, which are concave, without denticles (Fig. 53). Frontale about as
long as wide; epicranial sulcus shorter than last antennal segment. Antennae
a little lIonger than mandibles, length ratio of segments — 1.6 :1:1.7 : 1.1 (Fig.
55). Mandibles short, length to width ratio 2.3 :1, blade with 1—4 small in-
cisions; large retinaculum close below the middle, penicillus short, about as
long as retinaculum (Fig. 57). Stipes about 2.6 times longer than wide, near
as long as maxillar palpus, outer margin with 3—# setae; length ratio of palpal
gegments — 1.3:1.8:1.9 :1; both segments of galea of equal length {Fig. 59).
Second segment of labial palps 1.1 times longer than first (Fig. 61). Width of
head capsule in 3 specimens 0.86. 0,92, 0.92 mm.

Thorax — tarsus 1.2 times longer than tibia,

Abdomen — on ferga 1—6 anterior row consists of 6 larger and 8 shorter
setae, posterior row of 4 larger and 8 shorter setae; on terga 7 and 8 one pair of
shorter setae in posterior row absent. Cerci 3 times longer than width of tergum
9 at base of cerci, with 9 setae, basal setae minute; pair of setae on tergum
9 small (Fig. 62). .
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Body size in 3 specimens 8,2—8.0 X 1.2—1.4 mm.

Larval instar [: Head — 2 inner teeth of clypeus less protruding; fron-
tale slightly longer than wide, egg bursters in a form of 2 rows of spaced short
spines being anteriorly more minute and doubled or tripled, 22—30 spines
in each row (Fig. 52); epicranial sulcus about twice shorter than last antennal
segment. Length ratio of antennal segments — 1.3 :1:17 :1.3 (Fig. 54). Blade
of mandible with 3—6 small incisions, great retinaculum placed distinctly
below the middle of mandible (Fig. 56). Stipes about 2.4 times longer than
wide. shorter than maxillar palpus, outer margin with 2 setae; length ratio
of palpal segments — 1:1.6:1.3:1.1; both segments of galea of ahout equal
length (Fig. 58). Second segment of labial palps nearly 1.2 fimes longer than
first (Fig. 60). Width of head capsule in 4 specimens 0.56—0.64 (average 0.61) mm

Thorax —— tarsus 1.5 times longer than tibia.

Abdomen — on terga 1—8 in anterior row 8 short, in posterior row 4 longer
and 2 minute setae. Cerci with 5 setae.

Body size in 4 specimens 4.0—5.4 X 0.60—0.565 mm.

Bionomic notes

Rearing. The adults found in April in a lowland forest near Celdkovice laid
eggs at the beginning of May. First instar larvae were found from May 15 to
June 6, second instar larvae after 10—14 days (mean temperature 19 °C).

In natural conditions of lowland forests in Czechoslovakia, the occurrence of
adults reaches its peak in April and May. Mature eggs were found in two fe-
males dissected at the end of May, one females dissected in August had inactive
ovaries.

It seams evident that also P. (B.) livens belongs to the species without the
larval diapause in the breeding cycle.

Taxonomic notes

Comparison of our diagnosis of P. (B.) livens with the description of F. (B.)
mannerheimi Dej. by Thompson (1979) gives the following characteristic of
the subgenus Batenus in L IT and L III: blade of mandible with some small
incisions, penicillus short, nearly as long as retinaculum; basal setae of cerci
conspicuously short.

SUBGENUS EURCPHILUS CHAUDOIR, 1859

In 7 North American and/or European species the larvae are diagnosed: only
in P. (E)) gratiosus Mann, and P. (E.) retractus Le Conte all larval instars are
described.

Platynus (Europhilus) fuliginosus (Panzer, 1809)
Figs. 63—79

Liarssom, 1941; 323, Figs. 45 b, 46 ¢; Sarova, 1958: 60, Figs. 120 b, 123 a; Sarova,
1964: 172, Figs. 150—5, 154—1; Larsson, 1968: 377, 380, Figs. 49 b, 50 ¢ (in all
figures clypeus and mandible of L. IT or L TII),

Material: 3L I,1LII 5 L IIL
Description

Larval instar IIl: Head — subquadrate, Clypeus slightly protruding,
with 2 great lateral teeth and duble denticulate fore margine; clypeus 1.2 times

.
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broader than anguli frontales, these with concave fore margin, denticulate in
the inner third, with 3—4 setae on the outer part (Fig. 65). Frontale nearly as
long as wide, epicranial sulcus about as long as last antennal segment. Antennae
longer than mandibles, length ratio of segments — 1.35:1.00 :1.35 : 1.00 (Fig.
68). Mandible 2.3 times longer than wide, at base with I long and 1 short
seta on outer margin, blade with distinet incision at its middle; great retina-
culum inserted above the middle of mandible; penicillus long (Fig. 71). Stipes
3 times longer than wide and 1.2 times longer than palpus, outer margin with
5 setae; ratio of palpal segments — 11:1.7:17 :1; basal segment of galea
1.2 times longer than second (Fig. 74). First segment of labial palps 1.1 times
longer than second (Fig. 77). Width of head capsule in 5 specimens 0.88—0.97
(average 0.92) mm.

63-45 R e - 4

Figs 63—T9. P. (E.) fuliginosus: 63 — frontale 1. I 64, 85 — clypeus and anguli fronta-
les L II, L ILI; 66, 67, 68 — antenna L I, L II, L III; 69, 70, 71 — mandible L I, L II,
I III: 72, 73, T4 — maxilla L I, L II, L III; 75, 16, 77 — labial palpus L I, L I, L III;
78 — abd. tergum 8 L III; 79 — basal part of cercus L IIL. Scales = 0.5 mm
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Thorax — tibia and tarsus of about equal length.

Abdomen -— on terga 1—4 in antericr row 6 lobhger and 6 shorter setae, in
posterior row 4 longer and 6 shorter setae; on terga 5.--8 in posterior row 2
longer and 8 shorter setae (Fig. 78). Cerci slender, 4 times longer than width
of tergum 9 at base of cerci, with 9 setae; pair of bristles on tergum 9 short
(Fig. 79).

Body size in 5 specimens 8.0—10.8 X 1.2—1.7 mm.

The characters given in keys by Larsson (1941, 1968) and Sarova (1958,
1964) are not reliable,

Larval instar II: Head — epicranial suleus shorter than last antennal
segment. Length ratio of antennal segments — 1.5:1:1.7:13 (Fig. 67). Man-
dible with only 1 longer seta on the outer margin (Fig. 70). Stipes 2.4 times
longer than wide and about as long as palpus, outer margin with only 3 setae;
length ratio of palpal segments — 1.1 :17:1.4 :1; both segments of galea of
equal length (Fig. 73). Width of head capsule in 1 specimen 0.66 mm.

Body size 7.4 X 1.0 mm.

Larval instar I: Head — clypeus not protruding, 1.4 times broader than
anguli frontales. Frontale 1.1 times longer than wide, egg bursters in a form
of 2 rows of spaced, minute spines, 9—13 spines in each row (Fig. 63). Epicra-~
nial suleus distinetly longer than last antennal segment. Length ratio of antennal
segments — 1.5:1:17 ;1.4 (Fig. 66). Blade of mandible serrate (Fig. 69). Sti-
pes twice longer than wide, shorter than palpus, outer margin with 2 setae;
length ratio of palpal segments — 1:16:14:1 (Fig. 72). Both segments of
labial palps of nearly equal length (Fig. 75). Width of head capsule in 3 speci-
mens (.47, 0.48 and 0.54 mm.

Thorax — tarsus about 1.1 times longer than tibia.

Abdomen —— on terga 1—8 there are 6 setae in anterior row, 4 longer and
2 minute setae in posterior row. Cerci 3 times longer than width of tergum
9 at base of cerci, with 5 setae.

Body size in 3 specimens 3.7—5.0 < 0.6—0 8 mm.

Bionomic notes

Rearing. From the 4 pairs found on March 21, 1969 in Central Bohemia
we pbtained, from May (1) to July and in November (1), only 7 larvae. Three
specimens of L. II developed at the mean temperature 20°C in 5, 6 and 8
days, 3 L III at the same temperature in 9, 10 and 11 days; 2 pupae developed
at 21°C 5 days, 1 pupa at 17,0°C in 9 days. The development of 2 females
from L II to the adult stage lasted 20 days (21.5 °C) and 24 days (185°C). Was~-
ner (1979) gives about 2 months as a time of individual development till hat-
ching of the imagines (rearing temperature not given).

In Czechoslovakia the peak occurrence of adults takes place in May and
June. Most mature eggs were found in dissected females from the end of May
to the end of June. The larvae were found in mountaing on July 29 (940 m,
1 LI 2L ION and in August (1400 m, 2 L IIT). The occurrence of immature
young betles takes place from August to November and reaches its peak in
September.
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Our findings are in agreement with the data given from England by Green~
slade (1965), Dawson (1965) and Murdoceh (1966} and from South-West
Germany by Wasner (1979). The occurrence of larvae in autumn (October)
reports Tietze (1974) from Hercynia (south of GDR}.

P. (E.) fuliginosus belongs to the species without the larval diapause in the
breeding cycle.

Platynus {Europhilus) gracilis (Sturm, 1824)
Figs. 80—96
Material: 2L 4L 11, 3L III

Description

Larval instar III: Head — subquadrate. Clypeus slightly protruding,
with 2 great lateral teeth and denticulate fore margin; clypeus 1.5 times broa-
der than anguli frontales, these with denticulate margin in the inner part,
the outer margin with 2 setae (Fig. 82). Frontale nearly as long as wide, epi-
cranial sulcus about as long as last antennal segment. Antennae slightly longer
than mandibles, lenght ratio of segments — 1.45:1.00:145;1.00 (Fig. 83).
Mandible 2.3 times longer than wide at base, with 1 long and 1 short seta on
outer margin, blade with distinet incision approx. at its middle, great retina-
culum inserted distinctly above the middle of mandible, penicillus long (Fig.
80). Stipes 3 times longer than wide, distinctly longer than palpus, outer mar-
gin with 5 setae; ratio of palpal segments — 1.1 :2:1.5 :1; basal segment of
galea 1.2 times longer than second (Fig. 91). First segment of labial palps 1.2
times longer than second (Fig. 94). Width of head capsule in 3 specimens 0.90,
(.96, 0.97 mm.

Thorax — tibia and tarsus of about equal length.

Abdomen — on terga 3—8 B longer and 6 shorter setae 1n anterior row,
4 longer and 8 shorter setae in posterior row (Fig 93), on terga 1 and 2 one
additional pair of short setae in anterior row, in posterior row 6 longer and
& shorter setae. Cerci slender, 3.5 times longer than width of tergum ¢ at base
of cerci, with 9 setae. Pair of setae on tergum 9 moderately long (Fig. 96).

Body size in 3 specimens 8.8—10.4 X 1.2—1.5 mm.

Larval instar II: Head — epicranial sulcus shorter than last antennal
segment. Length ratio of antennal segments — 1.5:1:1.7:15 (Fig. 84). Man-
dible with only 1 longer seta on outer margin (Fig. 87). Stipes 2.3 times longer
than wide, nearly as long as palpus, outer margin with only 3 setae; length
ratio gf palpal segments — 1:1.7:1.4:1; both segments of galea of equal
length (Fig. 90). Basal segment of labial palps 1.1 times longer than second
(Fig. 93). Width of head capsule in 4 specimens 0.60—0.66 (average 0.64) mm.

Larval instar I: Head — clypeus not protruding, 1.8 times broader
than anguli frontales. Frontale 1.1 times longer than wide, egg bursters in
a form of 2 rows of spaced, minute spines, 8—12 spines in each row (Fig. 80).
Epicranial sulcus 1.5 times shorter than last antennal segment. Length ratio
of antennal segments — 1.4 :1:1.7:1.6 (Fig. 84). Blade of mandible serrate
(Fig. 86). Stipes 2 times longer than wide, shorter than palpus, cuter margin
with 2 setae; length ratio of palpal segments — 1:14:1.3 :1 (Fig. 89). Both
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segments of labial palps of about equal length (Fig. 92). Width of head capsule
in 2 specimens 0.48 mm.

Thorax — tarsus nearly 1.2 times longer than tibia.

Abdomen —- on terga 1—8 B8 setae in anterior row, 4 longer and 2 minute
setae in posterior row. Cerci 3 times longer than width of tergum 9 at base of
cerci, with 5 setae.

Body size in 2 specimens 4.3 X 0.6 mm and 5.0 X 0.6 mm,

Bionomic notes

Rearing. The adults were found at the beginning of April in a peat-bog near
Hijek (Soos) in West-Bohemia, The larval instar I appeared from the end of
May to June 20 and in 3 specimens lasted 4, 5 and 6 days at the mean tempera-
ture 2{.5°C. One specimen of larval instar II developed 8 days at 21 °C. The
development of one adult from the L I lasted 38 days (21.5°C). Wasner
(1979) gives about 2 months as a development rate from the egg till hatching of

Figs, B0—98. P. (E.) gracilis; 8¢ — frontale L I; 81, 82 — clypeus and anguli frontales
L II, L III; 83, 84, 8 — antenna L I, L IT, T, III, 86, 87, 88 — mandible L. I, L I, L
III; 89, 90, 81 — maxilla L [, L II, L ITI; 92, 93, 94 — labial palpus L I, L. II, L III:
95 — abd. tergum 8 L I1I; 98 — basal part of cercus L III. Scales = 0.5 mm.
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Figs 97—113. P. (E.) mucans: 97 frontale 1, §; 98, 99 — clypeus and anguli frontales
L 11, L. III; 160, 101, 102 antenna L f, L II, L IIT; 103, 104, 105 — mandible L 1, L 11,
L 1II; 106, 107, 108 — maxilla L I, L II, L I1I; 109, 116, 111 — labial palpus L L, L 1I,
L III; 112 — abd terum 8 L III; 113 — basal part of cercus L IIL. Scales = 0.5 mm.

adult (L 1 10—12, L IT 10—15, L III 11—17, pupa 6 days — rearing temperature
not given).

In Czechoslovakia the occurrence of adults reaches its peak in May. Mature
eggs were found in dissected females in mid -— June. Immature imagines appe-
ared in August.

P. (E.) gracilis belongs also to the breeding type without the larval diapause.

Piatynus (Europhilus) micans (Nicolai, 1822)
Figs. 97-113
Material:1lexuvia LI, 1L II, 1 Exuv. L II, 3 L, IIL.
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Description

Larval instar IIl: Head — subguadrate. Clypeus slightly protruding,
with 2 great lateral teeth, whole margin between them with denticles; clypeus
1.5 times broader than anguli frontales, these with convexe margin, denticulate
in the inner part, with 2 setae on outer margin (Fig. 99). Frontale as long as
wide, epicranial sulcus a little longer than last aniennal segment. Antennae
slightly longer than mandibles, ratio of segments — 1.5 :1.1:15:1 (Fig. 102).
Mandibles short, robust, about 2.4 times longer than wide, with 1 long and
1 short seta on outer margin, blade with distinct incision at middle, retinacu-
lum large, inserted approax at. the middle of mandible; penicillus long (Fig. 105).
Stipes 3 times longer than wide, distinctly longer than palpus, outer margin
with 5 setae; ratio of palpal segments — 1.1 :2Z :15 :1; basal segment of galea
1.1 times longer than second (Fig. 108). First segment of labial palpi 1.1 times
longer than second (Fig. 111). Width of head capsule in 3 specimens (.92, 0.99,
1.02 mm.

Thorax — tibia and tarsus of nearly equal length.

Abdomen — on terga 1—8 there are 6 longer and 6 shorter setae in anterior
row, 4 longer and 8 shorter setae in posterior row (Fig. 112); tergum 1 some-
limes with additional pair of short setae in anterior row. Cerci slender, 4 times
longer than width of tergum 9 at base of cerci, with 9 setae; pair of setae on
tergum 9 moderately long (Fig. 113).

Body size in 3 specimens 10.1—10.6 X 1.5—1.6 mm.

Larval instar II: Head — epicranial sulcus shorter than last antennal
segment. Length ratio of antennal segments - 1.3:1:14:1 (Fig. 101). Man-
dibles only with longer seta on outer margin (Fig. 104). Stipes 2.4 times longer
than wide, as long as palpus, outer margin with only 3 setae; length ratic of
palpal segments — 1:1.8:15:1 (Fig. 107). Both segments of labial palps of
equal length {Fig. 110). Width of head capsule in 1 specimen 0.76 mm.

Body size 6.0 X 2.0 mm.

Larval instar I: Head — clypeus not protruding; frontale slightly lon-
ger than wide, egg bursters in a form of 2 rows of spaced, minute spines,
9 spines in each row (Fig. 97). Epicranial sulcus shorter than last antennal
segment. Length ratio of antennal segments — 1.4:1:1.5 :1.4 (Fig. 100). Blade
of mandible serrate (Fig. 103). Stipes twice longer than wide, shorter than pal-
pus, outer margin with 2 setae; ratio of palpal segments — 1.1:15:15:1,
second segment of galea 1.1 times longer than first (Fig. 108). Basal segment
of labial palps a little shorter than second (Fig. 109). Other characters not
availahle.

Bionomic notes

Rearing. One specimen of larval instar I (from a pair collected on March
21, 1969 in Ceniral Bohemia) developed for 5 days in June at the mean tempe-
rature 22 °C (20 °C—23 °C), specimens of larval instar II for 8, 9 and 11 days
at the same temperature.

In the natural conditions of lowland forests in Czechosiovakia the peak
occurrence of imagines takes place in May. In Southeast Slovakia mating was
observed on May 24. Alsc in May most mature eggs were found in dissected
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females. The number of immature adults of the new generation reaches its

peak in July and August.
P. micans belongs also to the species without the larval diapause in the

breeding type.
Taxonoemic notes

The larval characters of Europhilus are as follows: blade of mandible in
I. II and L III with 1 distinct incision, in L 1 finely serrate. Clypeus denticulate,
with 2 distinct lateral teeth, wider than anguli frontales. First seta of cerci in
L II and L IIl inserted near their base; cerci about 3—4 times longer than
width of tergum 9 at base of cerci. Egg bursters in a form of 2 rows of spa-
ced, minute spines, 5—13 spines in each row.

The separation of the species described in the paper is possible according
to following keys.

L Il and L ITI

Outer margin of stipes in L III with 5, in L IT with 3 setae

1 {4) Anguli frontales with 2 bristles at the fore margin (Figs. 82, 85). Pair of bristles
on tergum 9 moderately long (Figs. 96, 113). Outer pair of longer bristles in
posterior row on tergum 8 nearly 4 times longer than inner pair (Figs. 95, 112)

2 (3) Retinaculum placed distinctly above the midle of mandible (Figs. 87, 88)
e .+ e v w e e 4 e w4 w4+ s . ., P (E) gracilis

3 (2) Retinaculum placed approx. at middle of mandible (Figs. 104, 185} P. (E.) micans

4 (1) Anguli frontales with 3—4 bristles at the fore margin (Figs. 64, 65). Pair of
bristles on tergum 9 short (Fig. 79). Outer pair of longer bristles in posterior
row on tergum 8 at least 10 times longer than inner pair . . P. (E) fuliginosus

LI

1 {4) Anguli frontales with 2 bristles at the fore margin. Outer pair of longer bristles
in posterior row on tergum 8 twice longer than inner pair.

2 (%) Retinaculum distinctly above the middle of mandible (Fig 86) P. (E.) gracilis

3 (2) Retinaculum approx. at middle of mandible (Fig. 103) . . . . P. (E.} micans

4 (1) Anguli frontales with 3—4 bristles at fore margin, Quter pair of longer bristles

in posterior row on tergum B at least 4 times longer than inner pair ., . . .
Bo§ oW oW 0% B8 g § Oy B (E) fuliginosus

SUBGENUS IDIOCHROMA BEDEL, 1302

The sole species P. (1.) dorsalis (Pont.) is described in detail in larval instar
Il by Kemner (1913). Larsson (1941, 1968) and Sarova (1958, 1954)

repeat only the data given by Kemner.

Platynus (Idiochroma) dorsalis (Pontoppidan, 1763)
Figs. 114129
Kemner, 1913: 18—21, Figs. 9—11, L III; Larsson, 1941;: 320, Fig. 42 c; Sarova,
1p58: 61, Fig. 120 m; Sarova, 1964: 172, Fig. 150—9; Larsson, 1968: 376, 386,
Fig. 47 c.
Material: 2L L 1LII 3 L UL

Description

Larval instar III: Head — 1.1 times broader than long. Clypeus narrow,
protruding, with 2 great lateral teeth and denticulate, semicircular inner part,
narrower than anguli frontales, these denticulate in inner third (Fig. 116),
Frontale as long as wide, epicranial sulcus distinctly longer than last antennal
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Figs. 114—128. P. (I.) dorsalis: 114 — frontale L I; 115, 116 — clypeus and anguli
frontales L II, L IIL; 117, 118, 119 — antenna L I, L I1, L IIT; 120, 121, 122 — man-
dible L I, I, II, L III; 123, 124, 125 — maxilla L. I, L IT, L III; 126, 127, 128 — labial
palpus L I, L II, L I1II; 129 - basal part of cercus L IIl. Scales = 0.5 mm.

segment. Antennae longetr than mandibles, length ratio of segments — 1.7 :
:1.1:1.5:1 (Fig. 119). Mandible 24 times longer than wide at base, with 1
long and 1 short seta on outer margin, blade smooth; retinaculum placed at
middle of mandible, penicillus longer than reticulum (Fig, 122). Stipes 3 fimes
longer than wide and 1.3 times longer than palpus; ratio of palpal segments -
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1:19:15 :1; both segments of galea of nearly equal length (Fig. 125). First
segment of labial palps 1.3 times longer than second (Fig. 128). Width of head
capsule in 3 specimens 1.04, 1.04, 1.08 mm.

Thorax — tibia and tarsus of about equal length.

Abdomen — on terga 1—8 6 longer and 6 shorter setae in anterior row, 4
longer and 6 shorter setae in posterior row. Cerci very slender and long, at
least 5 times longer than width of tergum 9 at base of cerci, with 9 setae;
a pair of setae at base of cerci strong (Fig. 129).

Baody size in 3 specimens 12.0—12.4 X 1.3—1.4 mm,

Our data agree with the description by Kemmner (1913).

Larval instar II: Head — clypeus a little broader than anguli frontales
(Fig. 115) Epicranial sulcus about as long as last antennal segment. Length
ratio of antennal segments — 1.3:1:1.4:11 (Fig. 118). Mandible with only
1 longer seta on outer margin {Fig. 121). Stipes 2.5 times longer than wide and
only 1.1 times longer than palpus; length ratio of palpal segments — 1.1 :1.9:
:1.3 :1; basal segment of galea a little longer than second (Fig. 124). First
segment of labial palpus 1.2 times longer than second (Fig. 127). Width of head
capsule in 1 specimen 0.86 mm.

Abdomen — on terga 4—8 all pairs of short setae in anterior row and outer
pair of short setae in posterior row minute or absent.
Body size in 1 specimen 7.4 X 1.0 mm.

Larval instar I: Head — frontale 1.1 times longer than wide, egg burs-
ters in a form of 2 rows of very spaced, minute spines, 68 spines in each row;
pars aboralis frontalis pointed caudad (Fig. 114). Epicranial sulcus distinctly
shorter than last antennal segment. Length ratio of antennal segments — 1.45 :
:1.00 : 1.70 ; 1,40 (Fig. 117). Blade of mandible serrate (Fig. 120).5tipes twice lon-
ger than wide, sharter than palpus; length ratio of palpal segments — 1 : 1.7 : 1.4:
:1; both segments of galea of equal length (Fig. 123). Basal segment of labial
palps 1.1 times longer than second (Fig. 126). Width of head capsule in 2 spe-
cimens 0.54 and 0.64 mm,

Abdomen — on terga 1—8 there are 6 setae in anterior row, 4 setae in
posterior row. Cerci 4 times longer than width of tergum 9 at base of cerci,
with b setae.

Body size in 2 specimens 5.6—6.0 X< 0.8 mm, :

Bionomic notes

In natural conditwons of Czechoslovakia the occurrence of adults reaches its
peak from May to July. In June most mature eggs were found in dissected
females. The larvae of all instars were found in July (Central Bohemia), last
larval instar as late as on September 2 (Southwest Bohemia) The peak accurren-
ce of immature adults of the new generation takes place in August.

The given data agree with the conclusions of the paper by Kreckwitz
(1980). According to this author the females of P. dorsalis encase each egg in
a mud cell and attach it to a stone or a plant. Without soil in the substrate no
oviposition takes place in laboratory conditions. Embryonic, larval and pupal
developmen! lasted for about 45 days at 20 °C,

P. dorsalis belongs evidently to the species without the larval diapause in the
breeding cycle, according to Kreck witz (1980} with a facultative dormancy
in the adults which is governed by photoperiod.
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Taxonomiec notes

Larval characters of Idiochroma are as follows: blade of mandible in L II and
L 1I1 smooth, in L 1 finely serrate. Clypeus denticulate, with 2 distinct lateral
teeth, nearly as wide as anguli frontales or narrower. Cerci slender, long, in
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Figs. 130—132. P. (L.) assimilis: 130 — left part of frontale L I; 131 — mandible L I;
132 — mandible L III. Scales = (.5 mm.

L II and L III at least 5 times longer than width of tergum 9 at base of cerc’i?
first seta incerted wide of their base. Egg bursters in a form of 2 rows of 6—8
very spaced spines.
‘ TAXONOMIC NOTES AND KEYS

The taxonomic study of our larval samples as well as the literary data on
immature forms of the genus Platynus Bon. demoenstrate that the rehiable dis-
tinguishable characters on the subgeneral level in larval instars II and III are;
the form and chaetotaxy of mandible, of abdominal tergum 9 and cerci, of
clypeus and of maxilla; in larval instar I they are shown by the arrangement
of egg bursters and the form of clypeus.

The most characteristic subgeneral features are given in the following keys.

Larval instars IT1 and 111

1 {4) Blade of mandible smooth

2 (3) Cerer slender, long, at least 5 times longer than width of tergum 9 at base of
cerel; first seta inserted wide of their base (Fig. 129). Clypeus narrow, nearly
as wide as angull frontales (Figs. 115, 116) . . . . Idiochroma (dorsalis)

3 (2) Cerc1 less slender, about 3 times longer than width of tergum 9 at base of
cerci; first seta inserted near their base (Fig. 51). Clypeus wider than anguli
frontales {Figs. 8. 21, 37y . . .. . Agonum Bon.

4 (1) Blade of mandible at lpas.t with 1 dlsunct mc;smn or serrate

5 (6} Blade of mandible with 1 distinct inmsion (Figs. 71, 96. 105) Europhilus Chaud.

6 {5) Blade of mandible with 1—4 small incisions (Fig. 5'?} or serrate (Fig. 132)

7 (8) Ceran with 8 strong bristles and 1 small basal seta; pair of setae on tergum
% small . . . Batenus Motsch,

('?) Cerc: with 9 strong 'br:stla, pmr of setae on tergum 9 moderately long .
. . . Limodromus (assimilis)
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Larval instar I

The common characters of first instar larvae are: egg bursters in a form of 2 rows
of short spines; blade of mandible finely serrate; outer margin of stipes with 2
setae; cerci with 5 bristles.
1 (4} Egg bursters in g form of 2 rows of closely set short spines (Figs. 1, 22, 35, 130)
2 (3) Egg bursters rather long, consisting of at least 30 short, equal spines each
(Fig. 130). Blade of mandible coarserly serrale (Fig 131) Limodromus (assimilis)
3 (2} Egg bursters shorter, consisting each at most 25 spines, being greater poste-
riorly (Figs. 1, 22, 35). Blade of mandible finely servate (Figs. 7, 26, 41) .
: Agonum Bon.
4 (1) Egg bu:-sters in a form of 2 mws of more span.ed shurl spme:, {Figs. 52, 63, 114).
5 (6) Ege burster consists of 22—30 spines (Fig. 52). Blade of mandible w1th 3—6
incisions (Fig. 568) . . Batenus Molsch.
6 (0) Egg burster consists at mnst 15 spmes (Fjlgs 63 114} Blade of mandible fi-
nely serrate (Figs. §9, 86, 103, 120)
7 {8 Egg burster consists of ‘813 spines (Figs. 63, 80, 97). Clypeus dislinctly wider

than anguli frontales . . Europhilus Chaud.

B (T) Egg burster consists of 6—8 very spaced spmes {Flg 114) Clypeus nearly as

wide as anguli frontales . . ., {diochroma (dorsahs)
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Abstract Three species of Rhabdochona Railliet 1916 are redescribed from
freshwater fishes of Japan (Hokkaido and Honshu) R oncorhynchr (Fuuta, 1921)
from Oncorhynchus masou Salmo trutta, Salmo gairdner: Salvelinus leucomaenis,
and Salvelinus fontinalts (Salmomdae), R coronacaude Belouss, 1965 from Opsa-
ruchthys uncirostris (Cyprimidae), and R. zacconis Yamaguti, 1935 from Tribolodon
hakuensts and Zacco platypus (Cyprintdae) The following are regarded as synonyms
of R oncorhynchy (Fupta, 1921) R fupn (Funta, 1921), R salvelin: Fupnta, 1927,
R amago Yamaguti, 1935 and R oncorhynch: Fujita, 1940, all deseribed from sal-
monid fishes in Japan Rhahdochona coronacauda 153 a new record for Japan Restudy
of Yamaguti's type series of R. zacconis showed that the specimens (99) from
Liobagrus retms are not conspecific with those from the type host, Zacco platypus

INTRODUCTION

Nematodes of the genus Rhabdochona Railliet 1916 are common parasites of
the digestive tract of fishes 1n Japan Up to the present ifime, a total of ten
nominal species from the territory of present-day Japan and near Kurile Islands
and Sakhalin has been assigned at one time or anoiher to tlhus genus As already
pointed out by Rasheed (1965 a, b), Margolis (1968) and others, many
of these species were reported from identical or closely related hosts and the
de-criptions often were mmadequate and drawings very schematie, leaving the
validity of some species in doubt Clarification of the ltaxonemic status of these
species 15 umportant for the solution of zoogeographical guestions concerning
the genus Rhabdochona and 1ts host fishes, and can only be achieved through
examination of type or topotypic material The availability of a substantial new
collection of specimens from Japan and the opportunity to re-examine the type
specimens of two species R zaccons Yamagut, 1935 and R amege Yamaguti,
1935 have made 1t possible for us to establish the validity of certamn species
and relegate others to their synonomy

This paper has been cited :n the following papers as being “in press* in the
Research Bulletin of the Meguro Parasitological! Museum Moravec F 1975, Stu-
die OSAV, 8 1-105, Margol:is L, Moravec F and McDonald T E 1873,
Can J Zool, 53 960—966, and Moravec I and Dan;el M, 1976, Folha Parasitol
{Praha), 23 1735—178 However, it was not published owing 1o the suspension of the
Meguro Museum's Bulletin series
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MATERIALS AND METHODS

The new material was collected by one of us (N. P. B) in 1969 from the degestive
tract of a number of salmonid and other fishes from streams and lakes in Hokkaido
and Honshu. These nematodes were fixed in hot formalin-aleohol-acetic acid solu-
tion and stored in glycerine-aleohol or 49 formaldehyde. For examination they were
¢leared in glycerine and en face views were prepared according to Amderson’s
(1958) method with glycerine jelly. Representative specimens of each species have
been deposited in the Institute of Parasitology, Czechoslovak Academy of Sciences,
Prague and the Meguro Parasitological Museum, Tokyo;, all remaining material is

deposited in the collections of the Pacific Biological Station, Nanaimo, British
Coelumbia,

The type material of R. zacconis and R. amaego, now housed in the Meguro Para-
sitological Museum, Tokyo, was kindly made available for restudy by Dr. Satoru
Kamegai, Director of the Museum. Several specimens from the late Dr. T. Fujitas
collections, designated as “Cystidicola fujiii” (= Rhabdochona fujiii) and “Rhabdo-
chona salvelini,” were sent to us through the courtesy of Prof. H. Mori and Prof,
K. Shimakura from the Department of Applied Zoology, Faculty of Agriculture,

Holkkaido University, Sapporo. We presume these specimens are part of Dr. Fujita’s
type materijal.

In the following account of the species encountered, measurements are given in

millimeters and the names of hosts are in accordance with those used by Okada
(1960).

REVIEW OF SPECIES
1. Rhabdochona oncorhynchi {Fujita, 1921) Fujita, 1927 (Fig. 1—26)

Syn.: Rhabdochona fujiii (Fujita, 1921) Fujita, 1827; Rhabdochona salvelini Fujita,
1927; Rhabdochona emago Yamaguti, 1953; Rhabdochona oncorhynchi Fujita, 1940.

Description: Medium sized nematedes with smooth cuticle. Mouth appro-
ximately hexagonal in shape, surrounded by two large lateral amphids and
four small subapical papillae. Prostom funnel-shaped, basal teeth usually dis-
tinctly visible in lateral view, sometimes indistinct;in dorsoventral view basal
teeth seem to be absent and prostom to be sligtly longer than in lateral view.
Internally prostom provided with ten marked longitudinal ribs (2 + 2 lateral,
3 dorsal, 3 ventral), extending usually along whole length of prostom. Near
anterior margin of prostom ribs form small, forwardly directed teeth; dorsal
and ventral ribs always forming single tooth each, lateral ribs usually dividing
at anterior end to form two incompletely separated teeth; division of lateral
ribs often indistinct or absent and in such cases lateral teeth simple, wide,
with or without a weakly outlined longitudinal groove. Vestibule relatively
long, deirids medium sized, bifurcated, situated approximately in middle of
vestibular length. Tail of both sexes ending in blunt point.

Male (10 specimens): Length of body 4.79-9.93, maximum width 0.109-0.136.
Prostom 0.018--0.036 long, 0.015—0.021 wide, with basal teeth feebly developed.
Length of vestibule including prostom 0.090—0.153. Length of muscular oesopha-
gus 0.171-0.306 and of glandular oesophagus 1.50—3.26. Distance of nerve ring
from anterior extremity 0.105—0.240, of excretory pore .135—0.420, of deirids
0.063—0.105. Number of subventral preanal papillae variable, occurring in follo-
wing combinations: 7+ 8, 7+9,8+8, 8-+9, 949, 9 + 10, and 10 + 10; addi-
tional pair of lateral preanal papillae approximately at level of third subven-
tral pair (counting from cloacal opening). Six pairs postanal papillae present,
second pair lateral and remaining pairs subventral. Longitudinal ventral cuti-
cular ridges in front of preanal papillae present in older males, in younger males
indistinct. Left spicule 0.426—0.555 long, shaft comprising approximately its
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Fig. 1-12. Rhabdochona oncorhynchi (Fujita, 1821). 1, 2 — anterior end of fernale,
lateral and dorsal views; 3, 4 — anterior end of female, en face view: 5, § — prostom
of female, lateral view; 7, B — prostom of female, dorsal view; 9—11 — tip of female
tail; 12 — female tail; (Fig. 1, 2, 4, 5, 7, 9, 10, 11, 12 — specimens from §. fontinalis;
Fig. 3 — from S. trutts; Fig. 6, 8 — from O. masou).
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Fig. 13—26. Rhabdochona oncorhynchi (Fujita, 1921). 13—15 — right spicule, 16, 17 —
distal tip of left spicule; 18, 19 — posterior end of male, 20—23 — eggs showing va-
riations in flock-like coating, 24—26 — tip of male tail; (Fig 13, 14, 15, 18, 23, 25 —
specimens from S. fontinalis; Fig. 18, 20, 21, 22, 26 — from S. truite; Fig. 17, 15, 24 —
from S. gairdnert).
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anterior half; distal tip slightly widened, blunt or lanceolate, with wide cuti-
cular memhrane forming ventral process. Right spicule 0.093—8.120 long, its
distal end provided with dorsal barb. Ratio of lengths of spicules 1 :394-4.85,
Tail 0.210—0.420 long, ending in blunt point.

Female (14 specimens}: Length of gravid females 9.18—23.53; maximum
width 0.136—0.299. Prostom 0.030—0.039 long. 0.021-—0.030 wide, with basal
teeth distinetly visible in lateral view. Length cf vestibule including prostom
0.168—0.219. Length of muscular cesophagus 0.216—-0.480 and of glandular
pesophagus 2.71—4.53. Distance of nerve ring from anterior extremity 0.177 1o
0.303, of excretory pore 0.279—0.555, of deirids 0.075—0.117. Tail fairly wide,
tapering to posterior end; tip bluntly conical or rounded. Vulva approximately
equatorial in largest females, in vounger females postequatorial; distance of
vulva from posterior extremity 4.53—10.34. Mature eggs (containing larvae)
oval-shaped, with relatively thick shell, 0.042-—0.045 X 0.021—0.027. Surface
of eggs smooth, provided with fine, irregular, flock-like coating.

H osts: Oncorhynchus masou (Brevoort), Salmo {rutta Linnaeus. Salmo gair-
dneri Richardson. Salvelinus leucomaenis (Pallas), and Salvelinus fontinalis
(Mitchill) (all Salmonidae).

Localities: Hokkaido — Shikiyu River (30. VI. 1868), Upper Nishibetsu River
(3. V1. 1969), Chihase River (22 VII 1969); Honshu — Owada River (8. VIL. 1969),
Lake Towada (9, VIL 1969), Lake Chuzenji (28. VII. 1989).

Comments: Fujita (1921) described two new nematode species from
the intestine of salmonid fishes in Hokkaido, Cystidicola oncorhynchi from fry
of Oncorhynchus kete and Cystidicola fujiii from Cncorhynchus nerka and Sal-
velinus kundsche (= S. leucomaenis). Later, Fu jita (1927 a, 1827 b) transferred
both species to Rhabdochona and added a third species of this genus to the
Japanese fauna, R. salvelini from Salvelinus pluvius from Lake Biwa. Fujita
(1827 a, 1927 b) differentiated R. salvelini from other members of Rhabdochona
on the basis of its allegedly egual spicules, “more backwardly situated vulva.”
and locaticn in the host (abdominal cavity). However, Fujita’s figures and
our re-examination of some of his specimens indicate that he mistook the small
spicule for a gubernaculum and probably considered the larger spicule to be
double owing to the structure of its blade. The pasition of the vulva relative
to body length is rather variable and changes considerably during growth and
development. The oceurrence nf R. salvelini in the abdominal cavity of the host
probably resulted from post-mortem migration or rupture of the intestinal wall
during dissection.

Yamaguti (1935) briefly described annther new species, R, amago, from
Japan on the basis of females recovered from “amago® (= Oncorhynchus rho-
durus). The original deseription was subseguently (Yamaguti, 1941) supple-
mented with data from males and females from Salvelinus malma. Nematodes
from Mogurnda obscure (Eleciridae), reported as R. amago by Yamaguti
(1941), probahly belong te another species.

Finally. Fujita (1940) compounded an already confused situation with re-
garg. to the Japanese species of Rhabdochona from salmonids by establishing
a secand species under the name R. oncorhynchi. This species was described
from immature females from Oncorhynchus keta from Sappore, Hokkaidao, the
same host and locality reported for his earlier species of the same name. Fukui
(1961) and Yamaguti (1861) considered R. oncorhynchi Fujita, 1940 to be
identical with R. oncorhynchi (Fujita, 1921).
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Table 1. Comparison of measurements (in mm}

R. oncorhynchs R. fujiv
after Fujita (1921) after Fujita (1821)
43 2 38 2

Length of bodyw 4.5—9.0 12--15 7—9 B.5--22

Width of body 0.13 0.2 0.08 0.16

Length of prostom 0.03 0.02

Width of prostom 0.02 0.02

Length of vestibule 0.20 0.21

Digtance of nerv. ring

Distance of excr. pore

Distance of deirids

Length of musc. ovsophagus 0.48 0.45

Length of gland. oesophagus 2.86 3.33

Length of tail 0,22 .42

Bize of eggs 0.038 x 0.013 0.046 —0.048

X

0.028

Length of larger spicule 0.47 0.46

Length of amaller spicule 0.13 6.11 (2)*

Pairs of preanal papiilae 89§ T—8

Parrs of postanal papillae & b

Host Oncorhymnchus keta Oncorhynchus nerka

Salvelinus kundache
(= 8. leucomaenis)

* Probably an error for 0.11.

Our re-examunation of type or presumed type material of R. fujiii, R. sal-
velini, and R. amago indicates that these three “species® are, in fact, identical
with one ancther and with our material described above. Unfortunately none
of the original specimens of R. oncorhynchi were available to us. Judging from
Fujita’'s (1921) brief description and figures, this species resembles the other
nominal species and our material from salmonids in Japan in many taxonomi-
caliy important features (shape of prostom, character of basal as well as an-
terior lateral teeth, length of spicules, arrangement of papillae, shape of tail
tip. etc.). The principal measurements of the different lots of our new material
and of the nominal species from Japanese salmonids are given in Tables 1 and 2,
respectively, for comparative purposes. The egg breadth reported for R. on-
corhynchi probably is an error; it is approximately one-half the measurement
obtained from our material and from the other nominal species.

We believe all the nominal species of Rhabdochona from Japanese salmonids
represent but a single species. Accordingly, the valid name of this species is
Rhabdochona oncorhynchi (Fujita, 1921). Rhabdochona fujiii (Fujita, 1921), R.
salvelini Fujita, 1927, and R. amago Yamaguti, 1935 are new synonyms.

Rasheed (1965 b) synonymized R. amago with R, zacconis Yamaguti, 1935,
the latter having been described from fishes of the families Cyprinidae and
Bagridae in Japan, Re-examination of type specimens of R. zacconis revealed
that this is a composite specizss, both components of which are quite different
from R. amago (= oncorhynchi).
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of RB. oncorhynchi, R. fujiii, R. salvelini, and R. amage

R. saivelini R. amugo R. amago
after Fujita (1927a, b) after Yamagutt (1935) after Yamaguti (1541)
{own data in brackets)
33 bl 29 33 2%
2.50 25 (21.11-27.34) 8.0 —10.0 IL.6—15.3
032 0.35 (0367 — 0.435) 0.16—-0.16 0.2
{G.033—0.039)
(0.027 — 0.030)
.25 0.14—0,17 (0.159—0.186) 0.115—0.150 0.11—0.14
0.30 0.256—10.28 (0.270--0.279)
0.38 —0.46 {0.471--0.480) ©0.33 —0.36 0.21 —0.32
(0.123) 0.075—0.100  0.084—0.105
0.48 0.35—0.38  (0.390—0.429) 0.24 —0.32 0.26 —0.27
about 4 34—4.1 {3.74—4.49) 26 —2.95 2.8 -—3.1
0.46 0.24 0.3—-0.37 (0.38—0.42) 0.27 —0.31 0.24 —026
0,058 0.032  0.039--0.042 (0.042—0,045) 0.036—0.040
X X - X
0.024—-0.027 (0.027—0.030} 0021 -0.025
0.68 0.46 —0.5
0.14 0.108~0(.110
1012 10
b 541
Salvelinus pluvius Oncorhynchus rhodurus Sulvelinus malmn

2. Rhabdochona coronacauda Belouss, 1963 (Fig. 27-—-39)

Description: Small nematodes with smooth cuticle. Wide lateral alae
presentf, extending approximately from level of nerve ring to anus. Mouth
approximately Hexagonal in shape, surrounded by four small subapical papillae
and twao lateral amphids. Prostom small, barrel-shaped, with marked basal
teeth. Anterior teeth large, conical, 8 in number (2 + 2 lateral, 2 dorsal, 2 ven-
tral); lateral teeth distinctly larger than dorsal amd ventral teeth. Vestibule
relatively long, straight in younger specimens and S-shaped in older specimens.
Minute deirids simple, located shightly below middle of vestibular length.

Male (1 specimen): Length of body 3.17, maximum width 0.068. Maximum
width of lateral alae 0.015. Prostom 0.010 in length and 0.007 in width. Length
of vestibule including prostom 0.075. Length of muscular cesophagus 0.141 and
of glandular ocesophagus 0.471. Distance of deirids from anterior extremity
0.048, of nerve ring 0.114, of excretory pore (.138. Posterior and of body curved
ventrally, tail conical, 0.120 long, with rounded tip. Preanal papillae: 6 pairs
subventiral and 1 pair lateral; latter pair located between second and third
subventral pair (counting from cloacal opening}. Of six pairs postanal papillae,
5 pairs subventral and 1 pair lateral located at level of first subventral pair;
third subventral pair distinctly larger than remaining pairs. Ventral preanal
cuticular ridges absent. Left spicule 0.285 long, length of its shaft 0.141, distal
tip of this spicule ventrally extended. Right spicule 0.075 long, with barbed
distal end. Ratio of lengths of spicules 1 : 3.8

283



Table 2. Measurements (in mm) of R. oncorhynchi

Host Oncorhynehus masou Salmo trutlc

233 492 333 239
Length of body H.49—9.93 10.85 —-23.583 4.79 —6.90 14.31
Width of body 0.136 0157 -0.299  (.122--0.136 0.245
Leugth of prostom 0024—0.030 0.030--0.039 (.024 0.030 - 0.038
Width of prostom 0.015—0.018  0.024—0.030 0.018—0.021  (.024—0.030
Length of vestibule
{(incluchng prostom} 0.147—0.150  0,162-0.219 0.090 0.108 — (1135
Instance of nerve ring 0.216—0.240 0.240-0.321 01050135 QL.177—0.195
Instence of excr. pore 0.420 0375~ 0,555 0.135—-0.270 0279
Instance of deirids .081—0.108  0.087—0.117 0.083 0.075—0.087
Length of muse. oesophagus 0.270—0.308  0.324—0.480 0.171 (L216—0.339
Length of gland. oesophagus 301 —3.26 3.3 —4.33 1.50 —1.98 3.06 —3.26
Length of tail 0.400—0.420 0 255—-0.390 0.210-0.333 0.270
Vulva from posterior
extremity 5.40 —10.34 7.03
Size of eggs 0.042 — 0,045 0.042—0.045

x X
0.024 —0.027 0.024

Length of larger sprcule 0.430— (1495 0.474—0.555
Length of smaller smcule 0.102—0.108 0.105—0.120
Spicular length ratic 1:4.09—4.58 1:3.94—474
Preanal papiliae (8,8) —(9.10)+1 (8.9)—(9.20) ~1
Postanal papilae 341 S1

Locality Nishibetau River
Shikiyu River
Chihsse River

Lake Towada

Lake Chuzenp

Female (3 specimens): Length of gravid females 5.60--8.04, maximum
width 0.109—0.122. Maximum width of lateral alae 0.030. Prostom 0.012 long
and 0.009 wide. Length of vestibule including prostom 0 099—0 108. Length of
muscular oesophagus 0.129—0.183 and of glandular oesophagus 0.65. Distance
of small deirids from anterior extremity 0.066—0.081, of nerve ring 0.120—0.174.
of excretory pore 0.165—0.177. Tail conical, 0.087—0.135 long, with undeter-
mined number of minute tooth-like processes encircling its trucated tip to
form a corona of about 0.006 diameter, this crown-like formaticn sometimes
indistinet. Vulva postequatorial, situated 2.26—2.56 from posterior extremity.
sometimes with slightly elevated lips. Vagina directed posteriorly. Uteri opposed.
containing numerous eggs with larvae. Mature eggs oval. smooth, without fi-
laments or floats, 0.036—0.039 > 0 021.

H o st : Opsaritchthys uncirostris (Schlegel) (Cyprinidae).
Locality: Central Honshu — Lake Biwa (3L. VII. 1969),

Comments: The only record of this species it that of Belouss (1963)
who deseribed it from fishes from the Primore region in the USSR (Far East).
Our Japanese specimens agree fully with the original deseription of R. corona-
caudea, although Belouss did not mention the presence of lateral alae, It ap-
pears that this parasite is largely associated with cyprinid fishes of the subfa-
mily Cultrinae,

i
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from different hosts (own material)

Salmo gairdneri Salvelinua forntinalis Salvelinus leucomaenis
2343 2 juv. 9% 233 ¥ 13 293
5.08—6.23 9.18 —9.533 8.58—-9.28 1512 —18.47 9.21 17.46 —17.54
0.109 0.136 0.136 0.204— 0.245 G.136 (0.190—0.204
0.024 0.030 0.018—0G.021  0.033—0.036 0.036 0.027 —0.033
0.018 0.024 0.015-—0.018 0.027 0.018 0.021
0.117—-0.138  0.150—0.168 0.135—0.144  .174--0.195 0.153 0.171—0.130
0.201—0.216  0.249—0.252 0.207—0.225  0.264—-0.303 0.231 0.276 —0.252
0.294—(.321 0.3623— 0.372 (.360—0.378 (0.433—0(.504 0.360) 0.4356 — 0.450
0.075—0.068] 00870090 0.084-—-0087 0.0499-0.111 0.081 0.087 —0.090
0.252—0.267 03180336 0.285—-0.308  0.345—0.465 0.27 0.330—0.348
1.97 —1.92 271 —2.72 2.650 —2.68 4.05 —4.33 3.09 3.17 —3.38
0.258—0.286 0.207—0.233 03456 (.369 0.2G4-—0.318 0.369 0.321—0.333
4.58—4.67 7.48 —8.43 8.07 —8.34
0.042—0.045 0.042—0.045
x x
0.021—10.027 0.024
(.435—0 447 0.426—0.495 0.485
0.093—0.036 0.102 0.09¢
1:4.53—-48! 1:417—4.85 1:4.84
(7.8)— (7,9} + 1 8—9+41 1041
6+1 5+1 6+1

Nishibetsu River Nishibetsu River Chihase River
Owada River

Lake Chuzenji

In the monograph by Skrjabin et al. (1967} this species is listed as R.
coronoceude Belouss, 1952; apparently this name had been taken from Be-
louss’s unpublished thesis {1952), part of which was published in 1965; in the
1965 paper the parasite was reported as “R. coronacauda sp. nov."

3. Rhabdochona zgeconis Yamaguti, 1935 (Fig. 40-—56)

Description : Medium sized nematodes with smooth cuticle. Mouth appro-
ximately hexagonal, slightly compressed dorsoventrally, surrounded by two
large lateral amphids and four small subapical papillae. Prostorn thick-walled,
funnel-shaped, without basal teeth; longitudinal ribs supporting prostom in-
distinct; 14 well separated anterior teeth present {4 + 4 lateral, 3 dorsal, 3 ven-
tral); lateral teeth arranged in pairs. Remaining part of vestibule fairly long.
Deirids of medium size, bifurcate, located postericr to middle of wvestibular
length. Tail of both sexes vonical. terminating in a sharp point.

Male (4 specimens): Length of body 6.69-10.06, maximum width 0.122 to
2.177. Prostom 0.018—0.021 long and 0.012 wide. Length of vestibule including
prostom 0.135—0.207. Length of muscular oesophagus 0.279—0.390 and of glan-
dular cescphagus 2.43—4.90. Distance of nerve ring from anterior extremity
0.192—0.237, of excretory pore $.303, of deirids 0.075—0.090. Number of sub-
ventral preanal papillae variable, oceurring in following combinations: 7 + 8,
8+ 9, and 9 + 9; additional pair of lateral preanal papillae situated at level
of third subventral pair {counting Irom cloacal opening). Of six pairs of post-
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Fig. 27—39. Rhabdochochong coronaceude Belouss, 1965. 27 — anterior end of female,
dorsal view; 28 — anterior end of female, en face view; 29 — prostom of female,
lateral view; 30, 31 — antenior end of female, dorsal and lateral views; 32 — anterior
end of female showing lateral alae, lateral view; 33 — egg; 34 — right spicule; 35 —
tip of female tail; 36 — posterior end of male, 37 — tip of male taul; 38 — distal tip
of left spicule; 39 — female tail.
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Fig. 40—52. Rhabdochona zacconis Yamaguti, 1935 from T. hakuensis. 40—41 — an-
terior end of young female, lateral and dorsal views; 42 — anterior end of female,
en face view; 43 — distal tip of left spicule of young male; 44 — right spicule; 45,
46 — tip of male tail; 47 — female tail; 48—50 — tip of female tail; 51 -~ posterior end
of male; 52 — tail end of female, dorsal view.
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anal papillae, second pair lateral, remaining pairs subventral. Longitudinal -
tral cuticular ridges anterior to preanal papillae well developed. Left sp
0.435—0.510 long and 0.012—0.015 wide at midlength, shaft comprising its
terior half; distal tip moderately extended, provided with wide cuticular o
brane forming large ventral process. Right spicule 0.108 —0.120 long, boat-
ped, sometimes with dorsal barb on distal tip. Ratio of lengths of spicule
. 3.84.—4.47. Tail conical, 0.354—0.411 long, terminating in sharp point.
Female (5 specimens): Length of females containing eggs 16.32—18 31,
ximum width 0.245—0.285. Prostom 0.030—0.033 long and 0021-—0.024 v
Length of vestibule including prostom 0.177—0.210. Length of muscular ¢
phagus 0.450—0 525 and of glandular cesophagus 4.15—5.98. Distance of n
ring from anterior extremity 0.264--0.309, of excretory pore 0.414—0.43¢
deirids 0.105—0.123, Tail conieal, 0.273—0.303 long, terminating in sharp p«

M

Fig. 53—56. Rhabdochona zacconis Yamaguti, 1935 — eggs.
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in dorsal view two small phasmids visible. Vulva postequatorial, 6.94—8.30
from posterior extremity. Eggs elongate-oval, 0.036—0.039 > 0.021. Each pole
of mature eggs (containing larva) provided with one, less frequently two, narrow
filaments up to 0.57 long.

Hosts: Tribolodon hokuensis Gunther and Zacco platypus (Temminck et
Schlegel) (Cyprinidae).

Localities: Hokkaido — Lake Akan (21. VIII. 1969), Lake Chilose (12. VIIL
1969) and Chihase River (22, VII. 1969); Honshu — Lake Biwa (31. VIL 18639).

Comments: Yamaguti {(1935) described R. zacconis as a new species
from Zacco platypus and Liobagrus reini Hilgendorf (Bagridae), designating
Z. platypus as the type host. We re-examined the type specimens of this species
and found that the nematodes from L. reini (iwo females only) are both in mor-
phology and measurements quite different from those (two males and two
damaged females) from Z, platypus and evidently belong to a different species.
As described by Yamaguti, R. zacconis is therefore a composite species.

Yamaguti (1935) did not designate a iype specimen (i. e, a holotype)
in his paper establishing R. zacconis, but one of his female specimens in the
Meguro Parasitological Museum is Iabelled “Type sp.“ The Japanese legend
on the slide (Meguro Parasit. Mus. coll. no. 22325) bearing this specimen indi-
cates that it originated from L. reini; this was confirmed by Dr. Satoru Ka-
megai. According to Article 73 of the International Code of Zoological Nomen-
clature, in the absence of a published designation of holotype when a species
is based on more than one specimen, all specimens on which the species is
based are regarded as syntypes, including any labelled “type,” and have equal
status in nomenclature. Therefore, Yamaguti’s specimen labelled “Type sp.“
does not have the status of holotype.

For the following reasons we believe it preferable o retain the name R.
zacconis for the nematodes from Z. platypus: (1) Z. platypus is the type host,
{2} the specific name 15 derived from the generic name of this host, (3) Yama-
guti’s description of the male pertains to specimens from Z. platypus (his colle-
ction does not contain any males from L. reini), and (4) his two figures (male
posterior end, female anterior end) evidently are based on specimens from
Z. platypus. (Yamaguti’s brief description of the female is not diagnostic
but, judging from the range of body lengths, is based on material from both
host species.) We therefore propose that the name R. zacconis be applied to that
species of Rhabdochona represented by Yamaguti’s specimens from Z. pla-
typus and we designate as its lectotype the male fgured by him and now in
the collections of the Megurc Parasitological Museum as no. 22326. The Rhab-
dochona species from L. reini needs to be redescribed and a new name proposed
for it, but this should await collection of new, topotypic material including
males.

Our material obtained from the cyprinid Tribolodon hakuensis is both mor-
phologically and metrically in accordance with Yamaguti's specimens from Z.
platypus and there is no doubt about their conspecificity. Yamaguti incorree-
tly reported the number of anterior teeth in the prostom as 12. The description
of R. zmcconis given abave was based on specimens from T. hakuensis, because
our new collections from Z. pletypus contained only juveniles.

In some features this parasite of Japanese cyprinids resembles R. oncorhynchi,
but differs from it distinetly in the type and somewhat smaller size of eggs.
shape of the tail extremity, absence of basal teeth in the prostom, and number
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of anterior prostomal teeth. Its closeslt relative is probably R. canadensis, re-
cently described Irom cyprinid fishes from Alberta, Canada {(Moravec and
Arai, 1971). The two species differ distinctly only in the position of the deirids
(more anterior relative to length of the vestibule in R. canadensis) and the shape
of the distal end and width of the left spicule. (The width of this spicule in
R. canadensis was not given in the original description; it is 0,06—0.08 mm
at midlength.)
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Abstract: 50 specimens of Cichlasoma migrofasciatum (Giinther, 1869), 3 speci-
mens of Cichlasoma spilurum (Gunther, 1862), 12 specimens of Fy and 4 specimens
of F, hybrids Cichlgsoma nigrofescialum x Cichlasoma spilurum and 10 specimens
of hybrids between Cichlasoma nigrofasciatum and Fy; hybrid (Cichlasoma nigrofas-
ciatum x Cichlasoma spilurum) from aguaria were examined with regard to 12 plas-
tic and 9 meristic characters. Examined samples of specimens did not show any
remarkable differences either in plastic or in meristic characters. Both species, Ci-
chlasoma migrofasciatum, Cichlasoma spilurum and 3 different hybrids differ from
each other only in the coloration, Based on two specimens from agquaria, the validity
of the species Cichlasoma cutteri Fowler, 1832 is discussed.

INTRODUCTION

The species Cichlasoma nigrofasciatuwm is now very common in the aquaria
of Czechoslovak hobbyists, while Cichlasoma spilurum is rather rare. Xanthoric
form of Cichlasoma nigrofasciatum was imported to Czechoslovakia in 1966 from
the U. 8. A. (Zukal, 1968). Cichlasoma nigrofesciatum and Cichlasema spilu-
rum are related species and they are classified by Regan (1905) within the
genus Cichlosoma, section Archocentrus. Both species can product fertile hyb-
rids {Frank, 1973; Stallknecht, 1978; Samanek, 1971) in aguaria. The
precise determination of both species and their hybrids is not easy. Specimens
on the photographs published by Holly, Meinken, Rachow {1934—1967)
and by Innes (1966) and designated as Cichlasoma nigrofasciatum agree with
some hybrids between Cichlasoma nigrofasciatum and Cicklasoma spilurum des-
cribed in this paper. Hy k e § (1937) published two photographs with designa-
tion Cichlesoma nigrofasciatum, but one of his photos agrees with the same in
Holly, Meinken Rachow (1934—1967) and in Innes (1966).

According to Frey (1977) and Goldstein (1970}, the name Cichlasoma
cufteri is only the synonym of Cichlesoma spilurum and was used in aquarium
literature for the species Cichlasoma nigrofasciatum — see Frey (1877).

MATERIAL AND METHODS

The measurementg of plastic characters were made by means of dividers with the
accuracy of £0.5 mm; the diameter of eye, the snout length, the length of post-
orbital part of the head, the interorbital width, the length and the depth of the
caudal peduncle with the accuracy of * 0.1 mm. Gill rakers, rows of scales and rays
of fins were counted by use of binocular microscope. All examined specimens were
preserved in 4%, formalin or in spirit and before their death were kept in aguaria
of fish hobbyists in Czechaslovakia.

Cichlids have two lateral lines, number of scales was counted separately. All
measurements were made according to Regan (1905).
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Table 1. Plastic Characters of Cichlasoma nigrofesciatum

Own data Regan (1905)
Length group
28— 46 51— 86 all specrmens 43— 82 mm TL

n 30 20 50 15
Body depth wn 9 of hody
length 43 (36—53) 45 (38—32) 44 (36 —153) 44— 50
Head length in 9, of body
length 36 (33—41) 33 (27-—386) 35 (27—41) 33—36
Eye diameter 1n 9 of head
length 29 (22— 34) 26 (22—30) 28 (22 —34) 29—36
Interorbital width in 95 of
head length 33 (27 —-41) 44 (33— 56} 37 (27—58) 3138
Length of lazt dorsal spine
in %, of head length 38 (27 56) 43 (35— 30) 40 (27— 56) 40
Length of pectoral fin in 9 a little less than
of head length 78 (67— 90) 81 {52 —86) 79 (52— 96) 100
Length of caudal peduncle
n % of 1ts depth 63 (52—175) 63 (42 —85) 63 (42 —835) 50—67
Snout length in % of length les than
of pustorbital part of head 90 (73 —100) 106 (77— 125) 96 (73—125) 100

RESULTS AND DISCUSSION

Plastie characters of Cichlasoma nigrofasciatum are summarized in Table 1,
meristic characters in Table 2. Considering plastic characters in bigger speci-
mens (over 50 mm standard or body length), the interorbital width is wider and
the snout longer than in smaller ones (under 50 mm standard length). Smaller
specimens show tendency to lowering of the body depth, the height of the dor-
sal fin and the length of the pectoral fin and to increasing of the eye diameter
and the head length. According to Regan (1905} there are mo remarkable
differences in the average of plastic characters. However, ranges of values of
plastic characters given in this paper are greater than those given by Regan
(1905), due probably to the higher number of specimens examined or aquarium
life conditions. In meristic characters there are no remarkable differences
among bigger and smaller specimens of Cichlasomea nigrofesciatum. Comparing
data of Regan (1905) and Pellegrin (1803--1904) I found a smaller num-
ber of pectoral rays (but the first and the last pectoral rays are short, con-
fluent and indistinct). Some lesser differences found in meristic characters
among my material and the data of Regan (1903) and Pellegrin (1903—
1904) can be explained by the larger number of specimens examined by me.
The smaller number of scales in the laieral line I found is very interesting,
the explanation lying possibly in the fact that I worked with aquaria specimens.
The question of gill rakers is also of interest. Regan (1905) counted “7 or 8
gill rakers on lower part of anterior arch®, On the “lower" part of the anterior
arch 1 found 5 — 6 gill rakers, on the whole anterior arch 6—9 gill rakers
{both numbers related to the number of gill rakers on the outer series of gill
rakers of the first left arch). Unfortunately Regan (1905) did not inform
of his method of gill rakers counting. Holly, Meinken, Rachow (1934—
1967) and Hy ke (1937) used Regan’s (1905) data. Sterba (1977), in his
description, cited the following formula: D XVII/7—8, A 1X/6, P 13—14, sca-
les in the longitudinal row 29—30; Frey (1977) D XVII—XVIII/8—9, A VIII-X/
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Table 3. Plaatic Characters of Cichlazoma spilurum

Ovwn data Gunther (1862) Regan (1905)
Length group 36— 43 mm SL — i5—92 mm TL
n 3 — i
Body depth m 9%, of body length 40 (39—42) 50 50
Head length m %, of body length 35 (3337 nearly 33 33
Eye dismeter in 9, of head length 30 (29— 33) - 33
Interorbital width mm 9% of head
length 31 (29--33) 29 3338
Length of last dorsal apine mm %,
of head length 40 (34— 44) — 50—60
Length of pectoral fin in %, of head
length 80 leas than 100 100 or more
Length of caudal peduncle 1n 9,
of 1ts depth b2 (39—81) — 50 —67
Snout length in 2 of length of
postorbital part of head 89 (75— 100 - 100 and more

/7—9. The coloration of formalin specimens examined, transferred after
several years into alechol, is yellowish (in specimens under 50 mm body length)
up to brownish (in specimens over 50 mm body length) with 8—9 brown-black
vertical bars. The first bar is on the top of the head and it is indistinct. The
second and the fourth bars are almost confluent into a shape of the “Y* letter.
Between the second and the fourth bar at the origin of the dorsal fin there
is the third bar forming only a spot. The last one is on the distal part of the
caudal peduncle. The fourth bar is often interrupted. The 4th—7th (8th} bars
continue on the dorsal fin, the 5th-— 7th (8th) continue on the anal fin. Fins
are whitish in small specimens (under 50 mm body length). In bigger specimens
(over 50 mm body length) the pectoral and caudal fins are whitish; dorsal. ven-
tral and anal fins are yellow-brownish to black. Six of the specimens examined
represented the xanothoric form. These preserved specimens have been unifor-
mly light yellow with whitish fins. For the coloration of both forms of this
species see Fig. I, 2. My living specimens of Cichlasoma nigrofasciatum are
greyish with dark grey (mostly in males) or black {mostly in females in breeding
colour) cross bars form described in Fig. 10. Pectoral fins are whitish; dorsal,
anal and ventral ones greyish, in females often with green. Caudal fin greyish.
Iris brownish to greyish. Mature females have a large orange spot on the ab-
dominal part of the body. Specimens of colour pattern described here agree,
according to Hy ke$ (1937), with Gunther’s description of the species. Speci-
mens of the xanthoric form do not differ from specimens of the normal form
either in plastic or in meristic characters. Both groups were therefore joined
in common tables.

Plastic characters of Cichlasoma spilurum are summarized in Table 3, menistic
ones in Table 4 In comparison with Gunther (1862) and Regan (1903)
specimens examined by me have the body depth and the dorsal fin lower and
the snout length shorter. In meristic characters there are some small differen-
ces in comparison with Ginther (1862), Pellegrin (1903—1904) and Re-
g an (1805), probably due to smaller number of specimens examined. The same
is the problem of gill rakers counting as in Cichlesoma nigrofasciatum. Re-
g an (1905) distinguishes Cichlasoma nigrofusciatum from Cichlasoma spilurum
only be the snout length. In Cichlasoma mnigrofasciatum, “Snout considerably
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Table 5. Plastic Characters of ¥y Hybrids between Cichinaoma nigrofasciaium
and Cichlasoma spilurum

Normal form Xanthoric form F1 hybrids
of Cichlasoma of Cichlasoma slltogether
rigrofasciatum nigrofasciatum
x Cichinsome % Cichlusoma
spilurum spilurum
Body length 45— 67 mm 48—71 mm 45—71 mm
n 7 51 i2
Body depth in %, body length 46 (43— 48) 44 (41 -—48) 45 {41 —48)
Head leugth in %, of body length 33 (31—34) 33 (31— 34) 33 (31 —34)
Bye diameter in 9 of head length 28 (26— 29) 28 (26--32) 28 (26— 32)
Interorbital width in 2 of head
length 41 (38— 43) 37 (33—41) 39 {33 -43)
Length of last dorsal spine in 95
of head length 50 (43 57) 47 (42 53 49 (42 57)
Length of pectoral fin in 24 of head
length 91 (86— 85) B3 {72 88) 88 (72— 45)
Length of caudal peduncle in %}
of ita depth 54 (45- 38) 56 (51— 64) 55 (45— 64)
Snout length m %, of length of
postorhital part of head 95 (79— 102) 110 (300—121) 101 (79— 121)

shorter than postorbital part of head®; in Cichlasoma spilurum, “Snout as
long or lenger than pestorbital part of head“. My specimens of Cichlasoma
spilurum have their snouts shorter than Cichlasoma migrofasciatum. There are
no differences available for a reliable determination of both species in plastic
and in meristic characters as well as in the number, size and shape of teeth
between specimens of Cichlasoma nigrofasciatum and Cichlasoma spilurum
examined by me. The arrangement and form of teeth was studied, but the
number of rows of teeth and their coloration in various specimens of both
species as well as hybrids does not show any differences which could be used
for determination. In younger specimens of Cichlasoma nigrofasciatum the
number of teeth and also their rows visible is smaller than in older ones, and
simultaneously in older specimens teeth have darker {reddish-brown) tips. Only
in average of the length of the caudal peduncle in proportion to its depth there
is a bigger difference. Cichlasoma spilurum has the caudal peduncle relatively
shorter than Cichlasoma nigrofasciatum (Cichlasoma spilurum average 52, Ci-
chlasoma mnigrofasciatum average 63). In the averages of meristic characiers
there are smaller differences in scales in the lateral line, above and under the
lateral line. Interesting is the comparison of my specimens from aquaria and
specimens from nature studied by Fowler (1932), I found 9 spines in the
anal fin, Fowler (1932) 7—8 (in average 8} spines. 1 have ascertained that
only gill rakers in Cichlasoma nigrofascictum are a little shorter and thicker
than in Cichlasomea spilurum. Coloration of preserved specimens of Cichlasoma
spilurum (Fig. 3) is yellow-brown with 10 indistinct brown cross bars. The
3rd—5th bars interfere with the dorsal fin. Bars are not interrupted or con-
fluent. It is evident that only in the coloration there are remarkable differen-
ces between Cichlasoma spilurum and Cichlasoma migrofascigtum. Living male
of Cichlasoma spilurum is shown on Fig. 9. Meristic characters of Cichlasoma
spilurum given by Sterba (1977) are the following: D XVIII‘8—10, A VIII—X/
/738, scales in the lateral row 28--29; and by Frey (1977) D XVIII—XIX 10,
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Table 7. Plastic and Meristic Characters of ¥z Hybrids between
Cichlasoma nigrofascialum and Cichlasoma spilurum

Body length 49— 61 mm
n 4

Body depth in 9} of body length 45 (44—47)
Head length in 9 of body length 34 (32—36)
Eye diameter in %, of head length 27 (25—29)
Interorbital width in 9, of head length 38 (36 —40)
Length of last dorsal spine in ¢, of head length 48 (44— 53}
Lengt of pectoral fin in 9, of head length 84 (77— 94)
Length of ceudal peduncle in % of its depth 59 (61 -70)
Snout length in %, of length of postorbital part of head 99 (97— 100}
Seales in lateral line 18/10 (17—20/9—11)
Scales above lateral line 4
Scales below lateral line 13 (12—13)
Seales between lateral line and origin of soft part of dorsal fin 2
Scales in longitudinal row 29 (28 -30)
Rays in dorsal fin XVIII/g (XVIITi8—10)
Rays in anal fin IX/8 (VIII-IX/8—-9)
Rays n pectoral fin 14
Gill rakers on the lower part of anterior arch (outer series) 6(6— 7)
Gill rakers total on the anterior arch {outer seriez) §(8—10)

A 1X/8. Specimens from nature examined by Miller (1907) showed D XVII—
—XVIII/9—11, A VIII—IX/7—9, scales 5—8, 27—30, 12—13, head length 31—36
Yy of body length, body depth 38—59 %, of body length, eye diameter 25—41 9%,
of head length, pectoral fin length 77—100 %, of head length.

Fanciers are crossing both species. Concerning this problem:

1. F; hybrids between Cichlasoma spilurum and Cicklasoma nigrofasciatum.
Plastic characters are given in Table 5, meristic characters in Table 6. I have
two groups of Fy hybrids: Cichlasoma nigrofascietum normal form X Cichia-
soma spilurum and Cichlasoma nigrofasciatum xanthoric form X Cichlasoma
spilurum. Two examined groups of hybrids differ in the snout length, in the
length of the pectoral fin and in the number of scales in the longitudinal row.
Hybrids F| are altogether intermediate. In the body depth, eye diameter, in-
terorbital width and scales in the lateral line they are nearer to Cichlasoma
nigrofasciatum, in the length of caudal peduncle and in the number of gill
rakers nearer to Cichlasoma spilurum. F; hybrids differ from Cichlasoma ni-
grofasciatum and Cichlasoma spilurum in the length of the last dorsal spine
and in the length of the pectoral fin. Hybrids of Fy generation have in average
the higher dorsal fin and the longer pectoral fin. Between the two examined
groups of Fy hybrids there are some interesting differences, but limited mate-
rial does not allow any solid investipation. Coloration of Fy hybrids is yellow-
-brown with 8 cross bars in dark brown. The first bar it indistinct, the second
and the third are interrupted. The last bar is on the distal end of the caudal
pedunecle. The 3rd—7th bars interfere with the dorsal fin. Bars do not reach to
the abdomen and the anal fin. Fins are grevish or greyish-black. F; hybrids
between Cichlasoma spilurum and xanthoric form of Cichlasoma nigrofasciatum
have all cross bars indistinct, see Fig. 5, 7; living Fy hybrids on Fig. 11, 12,

2. F; hybrids between Cicklasoma nigrofasciatum and Cichlesoma spilurum.
Plastic characters and meristic ones are summarized in Table 7. These hybrids
are similar to Fy hybrids in plastic characters (the length of the last dorsal
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Teble B. Plastic and Meristic Characters of Hybrida between xanthoric female
of Cichlasoma nigrofascictum and mals of Fy
{ Ciehlasoma nigrofaaciatum x Cichlasoma apilurum)

Body length 36--57 mm
n 16

Body depth in 9, of body length 45 (41 —52)
Head length in 9, of body length 34 (30—138)
Eye diameter m % of head length 31 (26 —34)
Interorbital wuith in 9 of head length 42 (34--448)
Length of last dorsal spine in %, of head length 46 (42— 52)
Length of pectoral fin in 9, of head length 85 (73—88)
Length of caudal peduncle in 9 of its depth B0 (b1 —B7)
Snout length in %, of postorbital part of head 94 (83 —104)
Scales in lateral line 18/9 (156207 —10)
Scalea above lateral line 4 (4 8)
Scales below lateral line 12 (11—18)
Beales between lateral line and origin of soft part of dorsal fin 2
Scales in longitudinal row 28 (26--30)
Rays in dorsal fin XVIII10 (XVHI-XIX/7-11)
Rays in anal fin IX/8 (VII-X/T—9)
Rays in pectoral fin 15 (14—15)
Gill rakers on the lower part of enterior arch (outer series) 5 (4— 6)
Gill rakers total on the anterior arch (outer series) 7 (6— 8)

spine and the length of the pectoral fin). Coloration: 8 dark brown bars cross
the body on the yellowis-brown ground colour. The first, the second and the
third bars are indistinet (Fig. 6). When the 2nd and 3rd bars are marked, they
are connected in a “Y* shape. The fourth bar is well separated from the third
and the second ones. Fins greyish or greyish-black. Some of these specimens
coincide with the specimens designated as Cichlasoma nigrofasciatum in the
photographs given by Holly, Meinken, Rachow (1934—1967), Hyke§
(1937) and Innes (1966). According to Hykes& (1837) specimens with this
colour pattern were imported in 1933 to U. 8. A. and Germany and they were
designated as Cichlasoma nigrofasciatum.

3. Hybrids between Cichlasoma nigrofesciatum. Xanthoric female and male
of Fy hybrid between Cichlasoma nigrofesciaium and Cichlasoma spilurum,.
Plastic and meristic characters in Table 8. These hybrids are nearer to Cichla-
soma nigrofasciaium in the number of gill rakers, in the snout length and in
the shape of the caudal peduncle. The dorsal fin is higher and the pectoral fin
longer than in Cichlasoma nigrofasciatum and Cichlasoma spilurum (both
values in averages). The coloration is similar as in Cichlasoma nigrofasciatum,
often with the typical dark spot on the orgin of the dorsal fin (equal to the
third cross bar) — Fig. 8. The 4th bar is well separated from previous ones.
Interesting is here the number of rays in the pectoral fin.

Frank (1973) reports that females of all described hybrids between Cichle-
soma spilurum and Cichlasome nigrofasciatum have nol the orange spot con
the abdominal part of the body, typical of females of Cichlasoma nigrofas-
ciatum.

The stock of cichlids kept in aquaria and named Cichlesoma nigrofasciatum
here is very variable in coloration. Interrupted or indistinet vertical cross bars
occur, similarly as in hybrids of Cichlasoma nigrofasciatum and Cichlasoma
spilurum. Cichlids designated as Cichlasoma nigrofasciatum in Czechoslovakia
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Table 9. Piratic and Meristic Characters of Cichiavema culters

Own data Fowler (1932)
Body length 73—85 mm 33—112 mm
n 2 -
Body depth in Y%, of body length 49 (45— 53) 48 -50
Head length in 9%, of body length 31 (30-—-132) 3343
Snout length in 9 of head length 45 (44 —45) 29—50
Eye diameter in 9 of head length 28 (27— 28) 20—40
Eye diameter in 9, of snout length 61 (60—62) 18 and more
Length of third dorsal ray in 9,
of head length 103 (95—111) 100-—113
Height of apinous dorzal fin in 9%,
of head length 52 (44— 59) 4447
Length of third anal ray in 9, of
head length 83 (73 —93) 83 — 100
Height of spinous anal fin in % of
head length 46 (41— 50} 50
Length of pectoral fin in 9, of head
length 88 (B1—935) 8891
Length of ventral fin in %, of head
length 86 (85— 86) 89
Least caudal peduncle depth in 9
of head longth 47 (44--50) 45—30
Scales in lateral line 17— 18— 20/10—11
Scales above lateral line 7T (68—7) ; 7
Scales below lateral line 15 -
Secales beiween lower part of lateral (] 7
Iine antd origin of soft part of anal fin
Predorsal scales 14 {13 —-14) ! 13—14
Scales between lateral line and
origin of soft part of dorsal fin 2 -
Scales in longitudinal row 29 —
Rows of scales on cheek 7 6—7
Rays in dorsal fin XVITI/10 (XVIIL9—10) XVIII-XIX/10, I
Rays n anal fin VILLY (VIEL/3—9) IX/8, 1
Rays in pectoral fin 15 e
Rays in ventral fin 6
Gill rakers total on the anteror arch 9 347

{probably in the world as well — see Holly, Meinken, Rachow, 1934—
1967; Innes, 1966) may in many cases be hybrids of various generations bet-
ween Cichlasoma nigrofasciatum and Cichlasoma spilurum,.

Cichlasoma cutteri Fowler, 1932 is, according to Frey (1977) and Gold-
stein (1970), identical with Cichlasoma spilurum (Glinther, 1862), but the
Fowler’s (1932) description is not the same as the description of Cichlasoma
spilurum given by Giunther (1862) and Regan (1905, 1806—1907). I found
two specimens which have plastic nad meristic characters corresponding well
to Fowler's (1932) description. These specimens have more, relatively thic-
ker and shorter. gill rakers and a higher number of scales above and under
the lateral line and the higher number of pectoral rays than Cichlasoma spilu-
rum. Preserved formalin-aleohol specimens (Fig. 4) are brownish, with 5 or 6
indistinct somewhat darker cross bars in the similar manner as in the picture
of Fowler (1832). Comparison of plastic and meristic characters of my spe-
cimens with Fowler's (1932) description of Cichlasoma cutteri is given in
Table 9. Hyke§ (1937) used Fowler’s (1932) data, Sterba (1977) shows
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D XVII-XIX/10, A IX—XI1/8, P 15, scales in lateral row 32—33. According to
Hykes (1937), Roszak (1933) and Stoye (1935), in Cichlasoma cutteri the
iris is green, blue green or golden. The iris of Cichlasoma spilurum is greyish-
-brown. Fowler (1932) found Cichlasoma cutteri in Costa Rica, Stoy e (1935)
obtained specimens of Cichlasome cutteri from La Ceiba (Honduras).

SUMMARY

The problem of correct species designation of Cichlasoma nigrofesciatum and
Cichlasoma spilurum and of their different hybrids, was studied with regard
to plastic and meristic characters, Unfortunately, only aquarium specimens
could be used. Data cbtained were compared with published descriptions of
both species. Cichlasomae nigrofasciatum differs from Cichlesoma spilurum re-
liably only in coloration. Small differences were found in some averages of
plastic and meristic characters and in the shape of gill rakers. Hybrids of diffe-
rent grades between the two species mentioned are intermediate, but nearer to
Cichlusoma nigrofasciatum. Many specimens of fish designated generally as
Cichlasoma nigrofasciatum in the aguarium literature can be hybrids of diffe-
rent generations between Cichlasoma nigrofasciatum and Cichlasoma spilurum.
Their identification is not easy, but specimens with the 2nd and 4th cross bars
in the Y letter shape wiht the spot (equal to the 3rd bhar) on the base of the
dorsal fin are supposed to belong to Cichlasoma nigrofasciatum; specimens with
the 2nd, 3rd and 4th cross bars irregular, absent or with the 2nd and 3rd bars
connected, are probably hybrids between Cichlasoma nigrofasciatum and Ci-
chlasoma spilurum. Specimens with regular cruss bars without the spot on the
origin of the dorsal fin are probably Cichlasoma spilurum or Cichlasoma cutteri,
which differ from each other in some meristic characters (the number of pec-
toral rays, scales below and above the lateral line and shape of gill rakers).
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EFFECT OF COMPLEXITY ON EXPLORATION IN THE WILD RAT BEANDICOTA
BENGALENSIS
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Abstract: Exploratory responses of Indian mole rat Bandicota bengalensis
{Gray) to artificial environments, the -+ — and I-mazes, were recorded. The number
of visits made to arms by each individual were noted for a 5 minute period daily.
It was found that the complexity of maze resulted in a greater level exploration
and vice versa.

INTRODUCTION

Exploration is quickly induced in wild or laboratory rats when unfamiliar
areas are made accessibe to them (Berlyne, 1960; Barnett, 1963 and
Greaves & R ow e, 1989). They move about the whole area to get information
which they may use later (Barnett, 1975). Further, it has been observed
from maze experiments (Montgomery, 1951) that the intensity of explora-
tion is influenced by the complexity of the maze.

—————— CENTRAL BOX
{210 ¥ 210 % 165 mm)

e —— ARM
(210 % 150 x 150 mm)

- — — INTERCONNECTION
(46 mm  wide)

Fig 1. The plus maze. Arms are covered with transparent glass and the central box
with an opaque lid.

i
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The present study deals with the exploratory responses io two different maze
types by the Indian mole rat Bandicota bengalensis (Gray). Informaticn of
this nature is not available for this species even though it has nation-wide
importance as economic rodent pest.

MATERIAL AND METHODS

Ten adult individuals (males with body weight 331.67 £56.6 g) were randomly
divided into two groups and were studied in the artificial environments, the +— or
i-mazes. Fach group consisted of five individuals trapped from the crop fields of
Punjab Agricultural University, Ludhiana. They were kept in isolation in small
cages during the whaole peried of experiment.

0r M

S MIN/ DAY  ACCESS

6+ '--I —

VISITS
3
==

MEAMN
[--)
R

DAYE 1 2 3 4 5 6 7 3 ] 10

Fig. 2, Mean number of visits to arms by rats of group 1 ([J 4— maze) and group 2
(H I-maze).
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The 4-— maze (Fig. 1) had a central square box (21 X 21 % 165 em) with four ra-
diating arms (each 21 X 15 % 15 cm) perpendicular to each other. The arms had
interconnections (each 4.6 em wide) with the central box for the rat to enter from
nest to arms. The distal ends of arms and interconnections were equipped with
sliding door arrangements. The arms were roofed with transparent glass plates
and the central box with an opague lIid The eniry to two opposite arms of the
+— maze was blocked to study the individual's activity in I-maze WVisits made to
each arm were recorded for each individual by means of a stop watch.

The cages and maze were kept in an air-conditioned laboratory with 12 hr hight-
dark cycle. The individuals were fed in cages with ad libitumn food (Wheat, Triticum
gestivum) and water at all times.

Durmmng the test period, each individual was put in the central box of maze and
visits to arms were observed for a 5 minute period daily. For 10 days, the indivi-
duals of group 1 and 2 were observed in -+— and I-mazes respectively. Thereafter,
the rats of group 1 were observed in [-and -+— mazes successively, each for 10 days.
Special care was taken to see that the animal was not disturbed while recording.

RESULTS AND DISCUSSION

Rats of both groups displayed more visits during the first two or three days,
thereafter a decline followed (Fig. 2). The visits in +— and [-mazes were sig-
nificantly different (p <<0.01) between the groups 1& 2 (Group 1X ==1515,

.y
5 MIN / DAY  ACCESS

VISITS

10k me B

MEAN

DAYS 1234567 89DTRBUSETTRERN

Fig. 3. Histogram of mean visits to arms by rats of group 1 in I-maze (1 to 10 days)
and +— maze (11 to 20 days).
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SE =103 & group 2 x = 449, SE = 0.3037) although daily individual varia-
tions occurred. Even in group 1 -+— and I-maze visits were significantly
{(p < 0.01) different (I-maze = 7.2, SE = 0.28 & +— maze = 10.75, SE
== 0.50. See Figs. 3 & 4).

Novelty induces exploration (Harlow, 1953 & Berlymne, 1960). This may
be due to excitation of central nervous system via exieroreceptors, caused by
the discrepancy between familiar environment (small animal cage) and novel
environment (maze). The animal’s responsiveness is rather high on the first
2 or 3 days as it tends to investigate actively all parts of the novel environment
accessible (Barnett, 1963; Hinde, 1970 & Cowan, 1977) and gets more
accurate information ahout the environment which may be useful to it later.
The response fades when the same environment stimulus is repeated te which
gradual nervous habituation of the individual develops. It may result in the
formation of “neurcnal model® (Sokalov, 19680) of the environment in its
‘brain system. With this model the individual compares information received
by making occasional visits to the novel environment (although rewardless)
even afier acclimatisation. By this inquisitiveness the individual recognises

wr

VISITS / RAT/ DAY

MEAN

4 -MAZE 1| -MAZE A~-MAZE

Fig. 4. The effect of complexity on exploration of B. benpalensis (Group 1). Vertical
bars are * SE of means,
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immediately any minor change in its familiar environment. Hence, it scans the
whole familiar area on every occasion, Thus the visits to arms have been more
frequent in complex mazes than in simple ones.

Our observations suggest that the level of exploration is higher in complex
mazes than in simple ones.
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Abstract: The age structure of Czechoslovak hedgehog populations (213 speci-
mens of E. europaeus, 162 specimens of E. concolor) has been classed according to
tooth-wear. Mortality curves and the annual rate of survival had been calculated
on the basis of the known composition of age in populations of both species. Al-
though, according to conclusive evidence, the hedgehog in the field can attain the
age of 6 years, very few animals of a population of E. europaeus (3.5%,) reach the
age of 6- and more yvears. A difference was observed in the mortality rate of the two
species, namely in that the rate of survival of adult E. europaeus was higher by 4.4 9%,
than that of E. concolor, and the age structure of this species was shifted towards
older age groups. A remarkable change in the age structure of the populaiion occurred
in the second Haif of the year due to the appearance of age group O. Also the rate of
mortality changed greatly in the individual age groups in the course of the year
in that mortality of clder age groups increased in the first half of the year and in
the second half there was a very high mortality in age group O.

There is surprizingly little knowiedge of the age structure of populations of
E. europaeus and E, concolor, although both species are among the most commeon
insectivores of Czechoslovakia. Mare recently, this subject has been treated by
Kratochvil (1975) and by the present author (Skoudlin 1976) in an
attempt to use tooth-wear as a criterion of age. Owing to a scarcity of informa-
tion on the age structure, the present study has been undertaken for the purpose
of giving at least a general idea of the age structure in populations of two
Czechoslovak species of the genus Erinaceus.

»

T -

MATERIALS AND METHODS

Cur material collected in Bohemia and Moravia consisted of 215 (44 juvenile)
specimens of E. europaeus, and 162 {25 juvenile) specimens of E. concolor. Using
tooth-wear as a criterion of age, we divided our material in age groups as described
in an earlier paper (Skoudlin 1976). The young born in the calendary year of
birth were placed in age group 0, aduits were placed in 5 groups in agreement with
the age categories. In order to emphasize interspecific ditferences in the age structure
of “annual samples”, individuals of age group V with more tooth abrasion than
normal for a 5 year-old specimen were placed in group VI regardless of the amount
of surplus abrasion,

Mortality curves were calculated by means of an exponential relationship (Odum
1977) showing a decrease in population abundance in relation to iime, and expressed
by the equation y = k.e2#x, modified to log y = log k + x. a. log e. The convenience

of this relation in a population study was tesied by lmeans of the correlation coeffi-
n n—

cient (). The annual rate of survival § = X _NIEIE _I\TiI was calculated with Ni as the
1= 1=

abundance of the i-th group. (A= 1 — S gpplies to the annual mortality rate). In-

stantaneous mortality (Z) for t = 1 was Z = —log.S.
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Table 1. Age structure of Czechoslovak populations of Erinacens europacus
and Erinaceus concolor

Age group E. europaeus E. concolor
I 29.2 9% 31.4 9
iI $3.4 9 22.6 %
I 19.9 2, 19.7 9
v 17.0 9% 17.5 9%
v 7.0 9 8.8 %
¥y . - 3.59% ! —

AGE STRUCTURE OF POPULATIONS

In order to mainiain that the age structure of the sample to be evaluated
is identical to that of the whole population, it has to be assumed that no age
group had been preferred during the collection of samples. If the absolute
number of individuals in each age group is given in percentages of the total
number, 1t is possible to obtain a picture of the age structure in Czechoslovak
hedgehog populations {Table 1). As indicated by the results of our analysis, the
hedgehog in the wild can attain an age of 6 and more years, but the number
of animals of this age is very limited in a population. In our material it amoun-
ted to 3.5 % of adults for E. europeeus, while there was no animal of this age
found in a population of E. concolor. Our values indicate certain differences
in the mortality rate of the two species which evidence themselves in a slightly
different age structure of their populations. As shown in Table 1, the rate of
mortality was lower in the individual age groups of E. europeeus in compari-
son with a higher rate in those of E. concolor. The difference was more marked

Table 2. Parameters of the mortality courves

Age group k o r

E. europucus

{present study) I-v 38.5 —0.237 —0.939
E. concolor

{present study) I-v 42.8 --0.280 —0.944
E. europueus

(Kratochvil 1975) -V 95.3 —0.636 —.964
E. voncolor

(Kratochvil 1975) IV 176.3 —1.956 —0.970
E. europoeus

A (present study) -V 5l.4 —10.359 —1.948
E. europaeus

B (present sturdy) 0—-v 336 —0.226 —0.918
E. europneus

A (Kratochvil 1975) I-V 94 4 —0.621 —0.938
E. europreus

B (Kratochvil 1975) 00—V 42.1 —0.273 —0.978
E. concolor

A (Kratochvil 1975) -V 154.4 —(.901 —0.973
E. concolor

B {Kratochvil 1875) 0V G2.2 —0.442 —0.928

A) Ith half of the year
B} 2nd half of the year
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Table 3. Age structure of Crechoslovak population of Erinaceus europaeus in the first ()
and the second (B) half of the year

Age group A B
4 — 32.8 9,
I 30.9 % ) 1879
i8] 26.9 %, . 14.2 9
1Ll 23.1 % 13.4% .
v , 11.5 % ‘ 12.0 %
v 7.6 % 8.9 %

.

if we calcutated the curve of mortality for the known age structure in popu-
lations of both species on the basis of an exponential relations. (For parameters
see Table 2).

Both the different steepness and the position of straight lines in a semilo-
garithmic illustration of the pertinent dependence indicated a slight shift to-
wards older age groupe in the ags siructure of populations of E. europaeus in
comparison with that of E. concolor (Fig. 1). There was also a different rate
of survival which was indirectly proportionate to mortality. For E. europaeus,
the annual rate of survival of age groups I—V was T71Y,, for E. concolor
72.7 %4, 1, e., a rate of survival higher by 4.4 %} in all age groups of E. europaeus.

B¢ far, data on the age structure of populations are available for age groups
I—V (VI), i. e, for aduilts, but not for the young of the calendary year of birth,
thus giving roughly a picture of the age structure of a population for the first
half of the year in which animals of group O are absent. The young appearing
at large in the second half of the year change this picture considerably. We
have 1llustrated this change in the age structure on a population of E. europaeus
which was more abundant in our material (Table 3).

An 1nteresting feature emerging from our results was the higher rate of
mortality of age groups I~V of E. europaeus (A = 0.30) in the first half of the
year than that of age groups 0—V in the second half of the year (A = 0.23).

g, 1. Mortality curves of the Czechoslovak populations of Erinaceus europaeus (A)
and Erinaceus -concolor (B) for age groups 1-V. Figures 1-5 are in the semiloga-
rithmi¢ transformation.

Fig. 2. Mortality curves of the Czechoslovak population of Erinaceus eurcpaeus for
the first {A) and second (B) half of the year.
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However, as indicated by Fig. 2, there was no uniformity in the rate of morta-
lity in the individual age groups, and an average rate of mortality only was
obtained from straight lines in the figure. Losses were higher in older age
groups at the beginning of the year, in the second half of the year there was
a high mortality of age group O (A =1043). In order to complete the picture
we calculated the instantaneous rate of mortalitv (Z = 0.564).

. . 3

o B ——

¥ 58z
»0,

Fig. 3. Mortality curves of the Czechoslovak populations of Erinaceus europaetus (A)
and Erinaceus concolor (B) for age groups [-V (according to Kratochvil’s
(1975) data).

DISCUSSION

We evaluated our material under the assumption that the age structure in
our sample was close to the actual representation of age groups in the whole
population. In order to obtain a representative sample of a well-balanced po-
pulation in which relations among the individual age groups did not change
appreciably in the course of the year, it i3 essential to ecollect animals regularly
throughout the year and to avoid any selectivity in the collection of the in-
dividual age groups. It was necessary to consider a number of factors which
might interfere with the ideal state in the evaluation of our results. A major
deterrent to a proportionate collection of age groups was the time of the in-
cidence of members of age group 0, In the wild, they appeared as late as in
the second half of the year (Kratochvil 1973) and therefore had only half
the chance than the remaining age groups to be included in the “annual sam-
ple®. This fact accounted for a distortion of the picture of the age structure of
a population in the total age analysis. We were unable to eliminate this distortion
by merely deubling the number of group 0 animals because the activity and
availability for sample collection changed in the course of the year. Therefore,
we estimated the mortality and the age structure of the whole population of
E. europaeus without the young of the calendary year of births, but included
them 1n our estimate made for the second half of the year. With regard to
this situation, the state of age group 0 should be considered as underestimated.

As an interesting fact a difference in the rate of mortality of the two hed-
gehog species (Fig. 1) was disclosed by our analysis. Also Kratochv il (1975),
using a different method of age determination, found an increased rate of mor-
tality in the population of E. concolor as compared with that of E. europeeus
(Fig. 3). He ascribed this to a shorter hibernation period (possibly associated
with their places of origin), and to a higher biological activity of E. concolor,
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and concluded thai the average age of individuals of the population might be
lower than that of E. europaeus. His hypothesis was supported by the fact that
none of the specitmens of E. concolor in our material was older than 5 years.
However, according to the data in literature, an occasional individual of F. con-
color might reach this age limit (Kratochvil 1975) or even surpass it (e. g.,
Mohr 1936 ex Herter 1938}

1
|
|
!
J
|
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|
n ‘
1 L 1 1 L
50 1 [l [ ! ‘u | i m v
. wegow | aegow

Fig. 4. Mortality curves of the Czechoslovak population of Erinaceus europaeus for
the first (A) and second (B) half of the year (according to Kratochvi{l’s (1975)
data).
Fig. 5. Mortality curves of the Czechoslovak population of Erinaceus concelor for
the first (A} and second (B) half of the year (aceording to Kratochvil's (1975)
dataj.

Contrary to the common belief that the age limit was 8—10 years (Herter
1938, Gaffrey 196l. Feriancové-Masarovad and Handk 1963), con-
clusive evidence obtained from our field samples in which the number of 6-
and more years old individuals was minimal showed that this limit was too
high for the two species.

Mortahty curves caleulated on the basis of the data given by Kratochvil
(1975) for the two species (Fig. 3) were slightly steeper than those calculated
from our own data. This resulted in a lower rate of survival in the first case
(for E. europaeus S == 0,542, for E. concolor S = 0.385).

The difference might have been caused by a number of factors. A higher
incidence of younger age groups might be due to infensive catching activities
(Odum 1977), e. g. in pheasantries where hedgehogs are a readily available
material for study. These populations are contmuously rejuvenated under the
influence of man-made activities which result in a lower survival rate and
a steeper mortality curve.

An interesting situation arose from results of the studies in the development
of the age structure of a population made separately for each half of the ca-
lendary year. The results indicated quite clearly that the rate of mortality
of the various age groups changed in the course of the year., In the first half
of the year, the low percentage of individuals of older age proups indicated
that the rate of mortality, particularly that of older individuals, must have
increased either during or shortly after hibernation. In the second half of the
vear, 1n addition to an increased loss of animals of the oldest age groups, the
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rate of mortality was increased mainly among the young born in the current
year, A rather surprising feature observed in our material of E europaeus
was a higher mortality in the first half of the year suggesting that the antici-
pated high mortality of age group O in the second half of the vear did not sur-
pass that caused by hibernation (Fig. 2). Kratochvil (1975) reported a si-
milar situation fore the two species (Figs. 4, 5), but it should be stressed that
our age group O consisted of weaned individuals which were no longer under
the care of their mothers. A number of authors (Herter 1933, Krumbie-
gel 1955, Rédl 1971, Kratochwvil 1873) gave 40 days for an average du-
ration of the sucking period. It is most likely that the rate of mortality is par-
ticularly high during the initial period, and that our recorded martality of
the older young (43"} was not high enough to influence the average annual
rate of mortality of the whole population.

Interesting conclusions might be obtained from the application of our results
and hypotheses on the development of the age structure to a hypothetical po-
pulation of E. europaeus consisting, e. g, of 100 animals. Let us start from the
situation existing at the beginming of the year: Age group 0 is obsent, the po-
pulation is composed by members of age groups [—VI, its age structure is in
agreement with that shown in Table L. The absolute majerity of animals are
mature. the remainder attainsg maturity in the course of the breeding season.
According to Herter (1938), Krumbiegel (1955 and Rod1l (1971), both
the male and the female hedgehog mature sexually after their first hibernation
at roughly the age of 10 months, and participate in the mating in the same
year. Assuming a sex ratio of 85 females (46") to 100 males (54%}) (Her-
ter 1938, Krumbiegel 1955), and one litter per year, the number of the
young born in the calendary year is 184. A sex ratio of 1 :1 or close to it might
approximately be correct, because a similar sex raiio has been established for
several other groups of insectivores, e. g., for members of the family Soricidae
(Brambellet Hall 1937, Price 1933, Pucek 1960, Road 1963, Vlasak
1972). Rodl (1871) gave 4.55 for an average number of young in the litter;
basing on his data, we have modified the number of the young in the litter
to 4 with regard to the fact that young females which are generally numerous
in a population produce smaller litters (Herter 1933). Working under the
assumption that the number of animals in a balanced population should, at
the beginning of the next breeding season, be identical with the original star-
ting number of the previous year, the population ought to have lost 184 animals
of all age groups within the course of the year. Losses in age groups I — V (VI)
are given by the calculated average annual mortality, and amount to 23 animals,
According to our results, the annual loss of animals of age group 0 (older than
40 days) is 79. This indicates that the remaining 82 young must mave died during
the sucking period (0—40 days), suggesting a mortality of 44.3%, in the first
40 days of life. Mortality of this group is evidently highest in the young of the
latest litters (particularly from young females — R odl 1971) which have the
least chance of survival (Kratochwil 1975). In spite of this possibility and
similar data on other insectivores, e. g, Sorer vagrans (Johnston and
Rudd 1957), the value seems to be oversiimated. It might suggest that either
not all females participated in the reproduction (mainly females of age groups
I and V (VI), or that there had been a shifting of the sex ratic to the advan-
tage of males as suggested by older data (Keibel 1888 ex Herter 1838,
Jacobfeuerborn i908 ex Herter 1838).
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SUMMARY

We obtained these results from the analysis of the age structure in Czecho-
slovak populations of Erinaceus eurcpaeus and Erinaceus concolor:
1. It has been confirmed by conclusive evidence that the hedgehog in the wild
can attain the age of 6§ years and more. However, the number of animals of
this age 15 extremely small in a population.
2. Inifferences in the rate of mortality of the two species reflect a slightly diffe-
rent age ‘structure. According to results available ‘at present, populations of E.
eurgpaeus have a lower average annual mortality rate than those of E. concolor,
and the age structure of populations of the former species has evidently under-
gone a shift to the advantage of older age groups.
3. Age group 0 which appears in the second half of the year causes considerable
changes to the age structure of the population. This account for differences in
the age structure in the first and second half of the year.
4. The rate of mortality of individual age groups changes in the course of the
year. It is remarkably increased in age groups 1V and V (V1) in the first hal
oi the year. In the second half of the year, there 15 a very high mortahty of age
group 0.
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Abstract: The microsporidian Pleistophora agelasticae sp. n. causes infections
and mortality among Agelastica aini L. (Coleoptera, Chrysomelidae) from Alma Ata,
Central Asia, USSR, It infeots the gut of the host and spores are released in faeces.
With a progressing infection the number of released spores and of infected celis
decreases. Highest yields of spores amimal are in its initial phase. The microspori-
dian is rather host-specific and is not transmitied to other hosts such as Gastroiden
viridula or Leptinotarsa decemlineata.

In the course of a search for microsporidia which could be used for even-
tual biological control of Leptinotarsa decemlineata Say we concentrated on
species infecting different Chrysomelidae in anticipation of their infectivity for
the potato beetle as a closely related host. Our attention was focused primarily
on heetles with similar ecology. The candidates had to be infectious for the
potato beetle, had to produce long lasting infections during which spores would
have been introduced into the hos{ population. They should have been trans-
mited via the egg to the progeny and with an increasing contamination of the
environment they had to have an increased debilitating effect, reduce the egg
number and finally kill the beetles. In this search we identified, beside micro-
sporidia infectious to potato beetles which could also be produced on substitute
host in the laboratory (Hostounsky and Weiser. 1873, 1975, 1878), also
some species which were not able to infect the beetle. Probably they could
not develop well in the remains of solanin in the host gut. One of them was
a species described here which was present in a population of Agelustica alni L.
in Alma Ata (Kazakhstan, USSR) In insects inspected immediately after collec-
tion, spores of the pathogen were not found, but they appeared in further la-
boratory rearings of the beetles starting from a primary group of ovipositing
adults and larvae. Beetles in rearings reduced the uptake of feood, reduced
oviposition and died during the next four weeks. Compared with non-infected
animals 1n non-infected parallel lines, their fat body was totally reduced and
in their gut the remains of food were mixed with masses of mature spores of the
microsporidian

MATERIAL AND METHODS

The studied material of adult beetles was collected from an outbhreak of Agelastica
alni L. on Salix sp. in the Akademgorodok, the campus of the Kazakh Academy of
Sciences in Alma Ata, Central Asia, USSR, at the end of April 1978. Out of the
collected beetles 28 were dissected immediately and smears of their organs were
inspected in watermounts at 160 and 400 ) magnification. Faeces from the walls
of the transport box were washed off with a minimum of water and inspected af-
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ter sedimentation. All results were negative. The remaining 3% beetles were used
for rearing. They were placed in plastic boxes containing the food plant in a vial
with water. The lid of the box had openings sealed with fine metting. The used
food plants, Salix babylonica, Populus nigra — pyramidalis, P. tremule and Alnus
glutinosa, were all accepted equally, with an even distribution of frass and egg
masses, Deposited eggs were viable and larvae developed normally on all food plants.
When the first beetles died and spores of a microsporidian were detected in their
bodies, larvae from eggs from noninfected adults and imfected ones were reared se-
parately, in the insectary at 25°C, 70% RH and in a 16 hours day light. For expe-
rimental transmissions larvae of Gastroidea viridula Deg. were used fed with leaves
of Rumex obiusiofolius and larvae of the Colorado beetle, Leptinotarsa decemlineata,
on potato leaves.

Microscopical Investigation was performed on fresh dissected animals im water-
mount as well as on histological sections. Beetles for dissection were kept for 4
hours without foed in a vial closed with a cotton plug and the faeces from that
vial were inspected first for microsporidian spores. After CO; anesthesis, animals
were dissected and individual organs were inspeeted in watermounts. For histology
beetles were fixed with Bouin’s liquid, later the hard surface was removed and the
internal organs were embedded in paraffin. Blocks were cut in section 4—6 ;,m thick
and stained with Heidenhain’s iron hematoxylin or with Giemsa. Positive water-
mounts were opened, the noninfected tissues removed and the infected parts smeared
in smears which were stained with Giemsa after metanol fixation. Parts with dense
groups of spores were treated with a droplet of boiling 10%, HCl, washed with tap
water, restained for 1 min. with Giemsa solution and inspected for determination
of the number of nuclei in spores.

For experimental infections suspensions of spores were used isclated from infected
beetles or their faeces. Beetles were crushed and homogenised in a glass-disintegra-
tor in a small quantity of water, In a repeated cenfrifugation soluble substances we-
re removed and for further purification the method using Brownian motion (Ho -
stounsky, 1978) was used. A suspension of purified spores was offered to newly
hatched first larvae. Egg batches were collected daily with the leaves where they
were fixed, and were isolated in single vials with cotton plugs. Hatching larvae
were infected as soon as they fed on their egg shells. The suspension was offered
in drops in platinum loops, their size contructed to contain 1 mm? of water, con-
centration of the suspension adjusted to 18.000 sporesloop. Individual larvae were
brought with a brush to the stalk of the loop oriented to the window and they
marched up to the loop and drank up the droplet, Only larvae which took up all
the liquid were transferred in rearing cages and treated as parallel normal rearings.
In the same way larvae of Gastroidea viridula and Leptinotarsa decemlineatn were
inferted and kept in experiments. Numbers of spores in suspensions and finally in
dead insects were counted in Biirkers haemocytometers.

RESULTS

A Primary infections

During the introductory dissection of 28 beetles the microsporidian was
found neither in tissues nor in the faeces. From the beginning of rearings on
May 3, 1978. all animals were followed. At first the group of beetles accepted
food regularly and daily egg batches averaging 30—33 eggs were laid. After
May 189, some females discontinued egg laying, their egg filled hypogastric
abdomen turned back to normal and beetles died gradually. Dissected animals
had their fat body reduced or not formed at all. The epithelium of the gut
was damaged, brittle. Bacteria entered the body cavity and produced a septi-
caemia. As shown in Fig. 1, the number of spores per animal had changed
during the epizootic, the highest amount being in hosts at the beginning of the
infection, and with lower actual counts in individuals at the end of the epi-
zootic. Individual counts changed between 1 and 40 milion spores per animal.
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B. Experimental infections - £ v

In experimental infections with 18 >< 10? spores for one Ly of Agelastica alni
the course of the disease was very similar. Compared with contrel ammals,
infected ones reduced essentially their uptake of food during the first days
after infection. Later feeding improved to normal, but the retardation of the
development remained visible. Whereas contrel larvae pupated in 23 days,

0 '
ot

40 100,

Fig. 1: Cumulative mortality of infected adulls of Agelastica alm (A) and total
spore content of Pleistophora agelasticae 1n dead ammals (B), with range of varia-
tion. a — period of incubation before release of spores, h — period of primary spo-
re release, acute phase, and ¢ — late, sporadic release period — in sporesthost in
millions and %, of dead in days.

infected ones reached hardly their half size and died on the 26th day with-
out pupation As evident from Tab. 1, here also animals which had died
immediately after the incubation pericd had as much as 10 times more spores
in their gut than larvae dying at the end of the series. The number of spores/
Jammal was reduced with the excretion of spores in faeces, the contents being
1 X 108 spores, animal.

After mmeubation evidently the pathogen accumulates in the wall of the in-
testine, with a different density of coverage, up to 13 mil. spores per animal.
At this stage infected cells burst: probably. if most at the same time, the
heavy damage causes sudden septicacrma and death before the spores leave
the body. In cases with a subsequent maturation and bursting of cells, spores
are released in faeces, damages are partially refilled by regeneration and the
flow of spores is reduced. Relarded animals are not able to pupate as there
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Tab. 1. Number of spores of P. ugelasticae in daily dead laboratory infected
Agelastica alni-larvae. [mitial dosis: 18 x 103 spores{L,

Date of colection 30.V, 8. VI 15. VI. 19. VI,
Day after infection 6 13 22 26
Number of spores mature 0 13 2.8+ 1.0+ s
sporea 1 roul. fanumal [ 13 2.0+ 1.04
0 564 2.0+ 1.0+
0 7.6+ 104
6.6+ 1.0+
9.2 4
£ 7'6+
M 5.6
Total of dead per day ¥ 8 3 . 8
Average number of : '
sporesfanun. m ol 0 i 8.5 2.3 1907

+ == spores present in faeces

15 no supply of material for that in their fat body. But even in such cases
there is no healing and recovery and animals develop chronical infections and
septicaemias. - ‘ )

“

C.Infections of other hosts

Infections of Gastroidea wiridule and Leptinotarsa decemlinecte performed
in the same way with virulent material were all negative and there were no
spores 1n faeces after 8 to 14 days. Dissection after 14 and 20 days did not
show any infection 1n the inspected tissues. Therefore the microsporidian under
study 1s not infectious for the two other hosts.

D. Deseription of the pathogen and its pathology

The spores injected the germs into cells of the midgut epithel in which schi-
zogony occurs in the basal part of the cells. From there a sphaerical to elon-
gate sporont returns in the oposite direction with 2, 4 and up to 10 nuclei for-
ming an irregular plasmodium. It can sometimes contain more than 30 nuclei
Early stages are hidden in the host cells, but at the time of formation of single

Tab. 2. Mortality of adult dgelastica alm with P, agelasticaeanfection, and total spors
count/ammal in mil. Amimals with natural infection

Date of
colection 24V, 20. V. 3L V. 2. V1. 5. VL 11. VL
Days in leb.
rearing 21 26 28 30 34 41
Number of 40 18 16 14 12 4
gpores per i2 16 12 10 16 4
ammal 14 10 8 10 2
16 an. negat. 12 8 8

6

6 15 an. 1.0
Totel of
mapected 18 4 4 3 8 i8
Average nr.
of spores/an. 2.9 15 1.5 1068 7 1.4
n i, (26}
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sporoblasts, the space with sporoblasts and young spores is changed in a pa-
rasitophorous vacuole where the stages maturate into single spores, Due to
the peristaltics of the gut, the bag-like mass of spores is moved down the
cell and they remain in a group just beneath the ciliated membrane of the
epithel. The cells protrude in the gut cavity, the membrane bursts and groups
of spores are released with the faeces. Young schizonts are round bodies 3—5
um and single young prosporoblasts are broad oval, uninucleate, 4—6 pum long
and 2.5 um broad. Sporoblasis are condensing in size to the size of the spores.

Fig. 2: Development of Pleistophora agelasticae in the host gui. a — young schizont,
b — older schizont, ¢ — young sporont, @ — multinucleate plasmodium and another
in progress of prosporoblast formation, ¢ — mature spores in pansporoblast, £ —
sporoblast, g — sporoblast and different spores shapes in watermount, h — spores
on dry smear, i — nuclei in hydrelysed spores, j — section of the gut of Agelastica
alni with the infection.

They are formed in two sizes: microspores 4 X 2—2.5 um, oval to kidney-shaped
and macrospores 5—%9.5 X 2.5 um, elongated oval, with both blunt ends. The
content of mature spores stains with difficulttes. Hydrolysis with HCl shows
in both types of spores a single nucleus 0.5 ygm in diameter in the posterior
third of the spore. The ratio of micro and macrospores in hydrolysed smears
is 1 : 3 in favour of macrospores.

Infected cells are spread on sections over the gut wall, there are no ulcerose
centers formed and no visible sign of any destruction of lateral walls of in-
fected cells. The infection is very similar to cases where the infection enters
only from the gut lumen. The microsporidian does not enter other tissues
during the whole infection. During the final phase when the epithel is heavily
damaged, the regeneration centers are not infected and destroyed cells are
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readily replaced. The infection is reflected mainly in a reduced resorbtion of
food and bad feeding. The fat body does not offer the reserves for pupal tis-
sues, or in scare pupae and adults, the ovaries do not develop. The final sym-
ptem is a bacterial septicaemia. In late infections, during the second or third
instars, some larvae pupate and some pupae produce adults. Most infected
cells are eliminated during the prepupal stage and spores appear in adults
occasionally. In accidental infections in late instars, which are common in na-
ture, transmission to adults is more commen, but infections are not lethal

The studied microsporidian is a Pleistophora with typical multinucleate plas-
modia in sporogony and with uninucleate spores. In spore size and shape it
differs from other pleistophora’s of chrysomelid beetles such as P. grosse or
P, fidelis which are only one half of the spore length of our microsporidian.
It differs also in its host range in not being infectious for Gastroidea viridula
or Leptinotersa decemlineata. We propose for this species the name Pleistophora
agelasticae sp. n. Type deposed in our Prague collection,

DISCUSSION

Pleistophore agelasticce sp. n. has been shown to be a typical intestinal mi-
crosporidian with a chronic course of infection. The source of infection are
spores eliminated from the host in his faeces. Progressing emptying of infected
cells in the gut during the course of the infection reduces the total spore count
per host. A similar case occurs in Chrysomela grossa infected with Pleistophora
grossa (Hostounsky, Weiser, 1978) where the infected cells burst late
and the spore count of such larvae is much reduced. In P. schubergi the number
of spores deposed in faecal pellets during the life of the caterpillar equals
the final spore count in the larva. (Weiser, 1976). In the original group of
Agelastica there probably was one beetle with a just beginning infection of
a cell of its gut and the release of spores started very late. The original infec-
tious dose decides how many cells are infected at the same time and decides
the whole severity of the infection. Animals with a damage in a broader con-
tinous area must develop a more acute infection, animals with a searce, occa-
sional infection do not show serious symptoms and disseminate the infection.
On the contrary, infections of other tissues, such as of the fat body, develop
large masses of spores mainly when minute doses are swallowed whereas large
doses cause damage of the port of entry, the gut, and septicaemias often are
without development of the microsporidian in the target tissue, the fat body.
The combination of dosage with the age of the host, the viability of spores
exposed to sunshine and influence of many other factors decide about the se-
verity of the infection and the host mortality.

The comparison of the microsporidia in Chrysomelid beetles is given in
Hostounsky and Weiser, 1973 and 1978. The genus Pleistophora in insect
hosts and in other animals has several morphological types differing in forma-
tion of the sporonts and its revision is needed.
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Hanel L.: Note on Symphysodon aequifasciatus (Cichlidae, Osteichthyes)
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Fig. 1 — Specimen with body length 51 mm, number of vertical scale rows 49, appa-
rently hybrid between Symphysodon aequifasciatus x Symphysodon discus.

Fig. 2 — Specimen with body length 49 mm, number of vertical scale rows 48, the
same as above. . _
Fig. 3 — Very dark purple-brown specimen of Symphysodon aequifasciatus, body
length 45 mm. _ _ _

Fig. 4 — Specimen of Symphysodon aequifasciatus, body length 100 mm.



Hanel L.: Note on Symphysodon aequifasciatus (Cichlidae, Osteichthyes)

Fig. 5 — Living young aquarium specimen of Symphysodon aequifasciatus (photo

R. Zukal).
Fig. 6 — Living young aquarium specimen of Symphysodon aequifasciatus (photo R.

Zukal). Specimen with feebly developed dark bars.









Novdk J.: Morphometric note on Cichlasoma nigrofasciatum, C. spilurum and their
hybrids.
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Fig. 1. Cichlasoma nigrofasciatum 70 mm SL, male. The second and the fourth ver-
tical bar are almost confluent, the spot on the origin of the dorsal fin base almost
indistinct.

Fig. 2. Cichlasoma nigrofasciatum 52 mm SL, xanthoric female. The part of caudal
and anal fins broken.

Fig. 3. Cichlasoma spilurum 46 mm SL, juvenile specimen. Right maxillary partially

out of its normal position.
Fig 4. Specimen determinated as Cichlasoma cutteri 73 mm SL, sex unknown. Ver-

tical bars very indistinct.



Novdk J.:'Morphomebric note on Cichlasoma nigrofasciatum, C. spilurum and their
hybrids.

" r~
Fig. 5. F; hybrid between Cichlesoma nigrofasciatum and Cichlasoma spilurum B0 mm
SL, sex unknown. The first dorsal spine out its normal position. The first, the se-
interrupted.
Fig. 6. Fy hybrid between Cichlasoma nigrofasciatum and Cichlasoma spilurum 60 mm
SL, sex unknown. The first dorsal spine out its normal position. The first, the se-
cond and the third vertical bars are indistinct.
Fig. 7. F, hybrid belween Cichlausoma nigrofasciatum xanthoric form and Cichig-
soma spilurum 66 mm SL, sex unknown. All vertical bars are indistinect.
Fig. 8. Hybrid befween Cichlasoma nigrofasciatum and F, (Cichlasoma nigrofasciatum
X Cichlasoma spilurum) 60 mm SL, sex unknown. Vertieal bars not clearly distinet,
but almost identical, with those in Cichlasoma nigrofasciatum.



Novék J.: Morphometric mote on Cichlasoma nigrofasciatum, C. spilurum and their
hybrids.
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Fig. 9. Cichlasoma spilurum, living male, (photo R. Zukal).
Fig. 10, Cichlasoma nigrofasciatum, living female, (photo R. Zukal).



Novdk J.: Morphometric note on Cichlasoma nigrofasciatum, C. spilurum and their
hybrids.

Fig. 11., Fig. 12. Hybrids of F; generation between Cichlasoma nigrofasciatum and
Cichlasoma spilurum, living specimens. (photos R. Zukal).



