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Some Water-Mites from Hiroshima Prefecture'i 

By 

Taiji Imamura 
IT"- 1 • 1 

~DIUl()gll(ll Hokkaic1o G~kugci TTn-ivpn;::lt,-,\ 
'-' ~.- - -- -- -.) , 

(With 39 Text-figures) 

There has been no record on water mites from Hiroshima Prefecture and 
its vicinity. The author made a trip of collection for water mites in Pref. 
Hiroshima on the actvice of Dr. T. Uchida last autumn (1951) and captured 35 
species of water mites, including both stenophilous and rheophilous ones. The 
specimens bere consulted were an collected by the author in the following 
localities: on Oct. 9 in a stream in Shinjo-mura, Yamagata-gun; on Oct. 10 in 
pools in Oasa-mma, Yamagata-gun, both mountaneous region of the Chugoku 
range of mountains; on Oct. 11 in Sandan-kyo torrent of the same mountain 
range; on Oct. 12 in a pool in Kumano-mura, a hilly region about 15 km south­
east from Hiroshima City which suffered the attack of an atomic bomb in 1945. 
The list of the species studied is as follows: 

I. HydraeMIa sp. 
2. Calonyx hadai n. sp. 
3. Hydrodroma despiciens (0. F. l\Tiiller) 
4. Sperchol1 (Hispidosjn:rchon) plurnljCf' Thor 
5. Sperclion (Hispidosperchon) vioZaceus \Yalter var. 
ti. S:/Jerchon (Hispidosperchon) uchidai n. sr. 
7. T_ebertia (PiZolebertia) lewderma Yie~s 

8. Torrenticola (s. str.) e!liptica Maglio 
9. Tarrenticola (s str.) iaponica n. sp. 

10. Tarren/icola sp. 
11. Tjmnesia sp. 
12. IIy{!,ral,ates : Hy{!,rabates) papillosus n. sr. 
13. Hy{!,robates (Hygrobates: longiporus Thor 
14. Hygrnba/es (Hy{!,robates) caZlir;er Piersig 
IS. Hy{!,robates (Hygrobates) minutus n. sp. 

I) Contribution from the Biological Institute. Hokkaido Gakugei University. 
The study has been partly supported by a grant from the Fundamental Scientific 

Research of the Ministry of Education and from the private expenditure of Prof. Tohru 
Uchida of the Hokkaiclo University, to whom the author wishes to express his hearty thanks. 

Jour. Fac. Sci, Hokkaido Univ., Srr. VI, Zool. 11, ]95:". 
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16. 
17. 
18. 
19. 

20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 

1'. Imamura 

A tractides (s. str.) spatiosus (Victs) 
At1'aGtides (s. str.) gracilis (Sokolow) 
Atractides (s. str.l izuensis (Enami) 
A tractides sp. 
Unionico!a (Hexatax) crassipes (0. F. Miiller) 
l1rachypoda l'ersicoior (0. F. J\Iiillcr) 

Aturus duplex Thor 
Aturus miyashitai 1!chida 
A tu1'us uchidai n. sp. 

Aturus hiroshimaensis n. sp. 
Aturus rotundus n. sp. 
](ongsbergia hiroshima n. sp. 
I< ongsbergia uchidai n. sp. 
I< ongsbergia enamii n. sp. 
A rrenurus (A r1'enurus) agrio11.icolus Uchida 
A rre11.urus (A rre11.urus) japonicus Uchida t, Imamura 
A rrenurus (A rrenu1'us) petiospinus n. sp. 
A rrenurus (A r1"enu1'us) hadai n. sp. 
A rrenurus sp. 
A rrenurus (Mic1'uracarus) madaraszi (Daday) 

Among these, Hydrodromfl despiciens and Unionicola crassipes are the cosmopolitan 
forms. The following five species; Hydrachna sp., Torrenticola sp., Limnesia sp., 
Atractides sp. and Arrenurus sp. could not be deci.ded their specific names, because 
only the nymphs were examined. Four species; Sperchon plumifer, Torrenticola 
eUiptica, Hygrobates longiporus and Brachypoda versicolor seem to be widely 
distributed from Europe to the East-Siberia. As European forms were counted 
the following three species; Sperchon violaceus, Lebertia leioderma and Hygrobates 
calliger. Atractides spatiosus has hitherto been known in Java, A tractides f!,racilis 
in Ussuri-regions and Aturus duplex in Turkey. As the forms peculiar to Japan 
the following four species were found; Atractides izuensis, Aturus miyashitai, 
Arrenurus a/!,rionicolus and Arrenurus japonicus. Arrenurus madaraszi is widely 
distributed in the Orient. All the other 13 species seem to be new to science. 

Before proceeding further the author wishes to express his cordial thanks 
to Dr. Tohru Uchida, Professor of Zoology in Hokkaido University, for his kind 
guidance and encouragement in the course of this study. His hearty thanks must 
be extended here to Dr. Yosine Hada, a limnologist in Hiroshima Prefecture, for 
his kind management in collecting materials. 

1. Hydrachna sp. (Fig. 1) 

Nymph. Body globular in shape, 0.92 mm long and 0.82 mm wide. Skin 
soft, colourless and covered with scale-like small papillae. Interval between eyes 
345 /1,. Frontal organ large, round in shape and situated between dorsal plates 
at the anterior parts. Anterio-dorsal plates 415 I)' long, 207 p wide and indicate 
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some notches on the surface. Mandibles spine-like in shape, measuring 656 It in 
length. Palpi with six short spines in the second segment: one on the inner lateral 
side and tbe other five on the extensor surface. The mesaurement is given in Table 
1 (in tt). 

The 

Table l. 

Segments 2 _1 3 
-

Extensor surface 14R 128 
I 

164 
Flexor surface 92 92 120 

mea<;urement of legs IS as in Table 2 (in tt). 

Table 2. 

-~---_ Segments I 

Leg~~-- ____ ~ 2 3 4 
---

J 6) 124 88 124 
]I 72 1108 112 18S 

III 88 176 120 2510 
IV 160 188 164 316 

Fig. I. Hydrachna sp., nymph. 
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a. Epim ~ra and provisional genital organ. b. Anterio-dorsal plates and fronial 
organ. c. Right palpus. 
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Provisional genital plates almost round in shape, yet the margins somewhat 
irregularly rugged. Each plate is measured 208 f.L long and 160 IL wide, provided 
with six to seven fine hairs on the surface. Colour red. Eyes reddish black. 

Locality. A nymph captured on Oct. 12, 1951 in a pond in Kumano-mura. 
Remarks. In the subgenus Diplohydrachna, only the nymphal stage of 

Hydrachna (DiPloh.) sp. has been recorded from Japan by Prof. T. Uchida (1931) 
in the environs of Tokyo, who has described the nymphophan as parasitic on legs 
~.£ _ •• '"T'l' 1 1 ., 1 • 1 _ J 

Ul d WdLel-::;CU!J:JlUll l\ancura [ntnen.~t.~. llle :ovecre:; llel e ue:;Cllueu 1:; ::;ulllew lldL 

different in the shape of anterio-dorsal plates from those of Uchida's figure. The 
present nymph is coincided in the dorsal plates with Hydrachna goldfeldi and H. 
cruenta, it is different from them in frontal organ which is very large and situated 
more anterior than them. The nymph here described is coincide most with Soar's 
(1908) figure of H. thoni found in England. 

2. Calonyx hadai n. Sp.1) (Fig. 2) 

Male. Body small, 0.48 mm long, 0.42 mm wide, almost oval in shape, 
expanding at the shoulders, straight at its frontal margin and round in the 
posterior contour in dorsal view as given in the figure. Skin without chitinous 
plates. Frontal organ rather small and colourless, lying on the midway between 
eyes. The dorso-glandularia and sensory hairs both arranged in rows are given 
in Text-figure 2. Near the lateral ends of the anterior margin, in front of eyes, 
there are several short filiform papillae which seem to be utilized a;;: sensory organs. 
Interval between eyes 262 f.L. Maxillar organ 180 f.L long and 140 f.L wide. Rostrum 
moderately projected as in the text-figure. Mandibles characteristically thick 
and strong, measuring 70 11 high and 216 f.L long inclusive of each a claw 60 f.L long. 
The bristles on palpi are few. The second segment has three spines: one featherrrl 
sltuating on lateral side and two others, one feathered and another trifurcated, 
situated on the extensor surface near the terminal portion. The third segment 
is provided with two spines, one Oil each lateral side. The measurement of the 
segments is given in Table 3 (in IL). 

Segments 

Extensor surface 
Flexor surface 

Table 3. 

2 

12 
24 

81 
21 

3 

42 
36 

4 

108 
48 

5 

30 
'27 

The bristles on the epimera are moderate in number. The first epimera are long-

1) The new species has been named in honour of a limnologist Dr. Yosine Bacia in 
Hiroshima Prefecture. 
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triangular in shape, bearing four spine-like bristles on tbe anterior margin <lnd a 
fine hair in the posterior part. The second epimera are trapezoidal in contom 
with three spines and a hair. The third pair have three and the fourth two spines. 

" 

f' 

0 @" 

\ 
'fl' ~\ " 

f0 'l I.J 

I!!. .~ 

0,2 III III 

Fig. 2. Calonyx hadai ll. sp., male. 
a. Ventr81 view. b. Dorsal view. c. Right pctlnus. d. Mandihle>. 

The last segment of all legs is considerably thickened toward thE' distal end, which 
is provided with two strong comb-toothed claws. Each claw consi.sts of a central 
tooth of considerable length and thicknes:i and a great number of short and thinner 
lateral teeth. The claw-teeth, exclusive of a central one, of legs are counted as 
in Table 4. 

Legs 

Outer side 
Inner side 

Table 4. 

I 

1~ I 

2 3 4 

3 
13 
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The measurement of legs IS gIven m Table 5 (in 1.1.). 

Table 5. 

~~egmentsl 
Legs - ..... ~ 

2 3 4 5 6 

I 64 72 96 112 128 144 
II 68 68 96 120 140 148 

III 64 72 100 128 148 164 
IV 84 80 128 160 17~ 172 

Gemtal organ lying between the posterior epimera-grollps, having thirteen stalked 
acetabula. : six on the right side and seven on the left side. Surrounding the 
genital acetabula, very poorly developed genital plates, one on each. genital lip, 
are present. The plates are long and bent roundly forward at the posterior portion 
as indicated in the text-figure. Nephridial pore lying at about a third anterior 
portion between the genital area and the posterior body margin. Colour vermilion 
red. Eyes reddish black. 

Locality. Only a male captured on Oct. 11, 1951 in Sandan-kyo torrent. 
Remarks. Though somewhat resembling Calonyx rotundus in Europe and 

C. japonicus in Hokkaido, the new species differs from both the species in the shape 
of epimera, in the fewness of number of the genital acetabula and in the body size. 

3. Hydrodroma despiciel1s (0. F. Muller) (Fig. 3) 

Nymph. Body globular in shape, 0.77 f.1. long and 0.67 f.1. wide. Eyes in 
double pairs and their interval is each 384 1.1. in anterior pair and 448 f.1. in posterior 
one. Maxillar organ and manrl.ibles both similar to those of the imago, measuring 
140 f.1. long :md 96 1.1. wide, and 180 {.1. long including a claw in each and 4G 1.1. high 
respectively. The palpi are also alike to those of the imago. The measurements 
are as in Table 6 (in f.1.). 

Segmcnts 

Extcnsor surface 
Flexor surface 

Table 6. 

I I 2 

-1--- ~~ 1 -- ~~ I 
3 

36 
20 

4 

120 
46 

5 

56 
52 

Epimera plates almost the same as those f)f the imago except less number of 
hairs. Legs also poor in the number of hairs as compared with those of the imago. 
Provisional genital organ provided with four large ronnd acetabula, arranged in 
a quadrate position, anrl two fine hairs between the fore and hinder acetabula. 



Water-mites from Hiros!.inw Pre! 199 

Genital pore not opened. Excretory pore located behind the provisional genital 
organ. Colour orange red. Eyes blackish reel. 

Fig. 3. Hydrodroma despiciens, nymph. 
Epimera and provisional genital organ. 

Localities. Collected many males, females and five nvmphs on Oct. 10, 
1951 in a pond in Oasa-mura, Yamagata-gun and many males, -females and two 
nymphs in 8. pool in Kumano-mura on Oct. 12, 19S1. 

Remarks. The common species was firstly recorded from Japan by the 
author in 1952 from Kyushu with the description of male. The present species 
has be'en collected also by the author from Hyogo Prefecture, Tohoku District and 
Hokkaido. 

4. Sperchon (Hispidosperchon) plumifer Thor (Figs. 4, 5) 
Male (Fig. 4). Body blobular in shape, 0.53 mm long and 0.52 mm wide 

in the widest portion. Anterior margin of body in dorsal view rather straight. 
Skin thick and marked with figures of hexagonal net-work, bearing innumerable 
minute hairs. On closer examination, fine striations can be seen besides the 
hexagonal net-work just mentioned. The glandular plates and accessory hairs 
in dorsum and venter are shown in the text-figures. Interval between eyes 285 
/1,. Maxillar organ moderate in size, 185 f1, long and 125 IL wide. Manrlihles rather 
short, 208 f1, long, inclurling a claw in each and 48 f1, high. Palpi very thick in the 
"Gasal portion and becoming slender in the terminal portion. ~econd segment, 
broadest of all, with a process at the distal portion of the flexor surfac::e and on the 
rounded extensor surface, provided with eight spines, three of which are feathered. 
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The process is 44 fl. long and oe2rs three spines on its summit. Third segment 
bearing ~eVE'ral ullfeather"d spines on extensor surface only. Fourth ~egmcnt 
very slender and long curving moderately. The measurement of segments is as 
in Table 7 (in fl.). 

Segments 

Extensor surface 
Flexor surface 

Table 7. 

24 
20 

2 

100 
60 

3 

144 
92 

4 I 5 
I 

2001--- 36 
168 36 

Epimera plates shown in Text-fignre 4. Leg;;, stout and long, having claw-like 
spines on each leg. Third to fifth segments of fourth legs prov:ded with seyeral 
short feathered hairs on the extensor surface. The legs are measured as in Table 
8 (in fl.). 

0.2 mm 

~.--:::=-. . ~ 
. . -~ 
II d 

O.il)1m 

Fig 4. Sperchon (Hispidosperchonl plumifer, male. 
it. Ventral view. b. Maxillar organ. c. Dorsal vipw d. Mandible e PaJp) 
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Table 8. 

Legs 
Segments I 

2 3 4 5 6 

J 46 57 68 137 131 137 
II 63 57 86 154 154 154 

HI 74 63 HI 171 182 182 
IV ~7 97 108 200 211 200 

Genital organ lying between the posterior pairs of epimera. Genital plates having 
many hairs on their margins, measuring 132 fL in length. Excretory pore located 
fairly close to the posterior extremity behind the genital area. Colour reddish 
brown. Eyes black. 

Nymph (Fig. 5). Body shape, maxilb.r organ, mandibles, epimera plates 
and legs all similar to those of the imago. Skin almost the same as that of the 
imago, but glandular plates not so prominent. Chitin plates, indicating dotted 
figures on the surface in imago, absent. Different from the imago in featherations 
of antenniform spin~s in anterior body and in genital organ. Four acetabula and 
two slender chitinous plates, surrounding roundly the acetabula and furnished 
with two spines, found between the fourth epimera plates. Devoid of genital 
opening. The measurements are as in the following. Body 0.28 mm in length 
and in width. Interval between eyes ISO fL. Maxillar organ 120 fL long and 92 
fL wide. Mandibles 130 fL in length. Palpi as in Table 9 (in fL). 

o 11~.1ll 

Fig. 5. Sperchon (Hispidosperchon) plumifer, nymph. 
a. Ventral view. b. Dorsal view. c. Palpi. 
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Table 9. 

Segments 2 3 4 5 
._-_ ..• 1-----

Extensor surface 15 66 93 123 27 
Flexor surface 15 54 69 102 27 

Pedal segments as in Table 10 (in f.t) . 

Table 10. 

-...--.. Segments ;' 
'--""'- 2 3 4 5 6 Legs ---~~ ! 

I 36 39 45 7R 81 96 
II 36 42 48 90 90 105 

III 36 42 51 93 102 III 
IV 63 57 60 120 120 ]23 

Genital plates 60 (.t long. 
Localities. Captured two males on Oct. 9, 1951 in a stream in Shinj6-mura, 

Yamagata-gun and one nymph on Ocr. 11, 19;;1 in Sandan-kyo torrent. 
Remarks. Prof. T. Uchida first recorded the present specIes from Hokkaido 

in 1934 and secondary S. pLumzler var. from Kyushu in 1937. The species here 
consulted coincides on the whole with the descriptions by Dr. Uchida (1934) and 
Sokolow (1934). The present species seems to be widely distributed in Europe, 
Siberia and the Far-East. 

5. Sperchon (Hispidosperchon) violaceus Walter var. (FIg. 6) 
Syn. Sperchon dcnticulallts Koen., 0, Maglio, 1909. 

Sperchon denticulalus Koen., 0, Viets, 1930, 1936. 

Male. Body oval in shape, 0.58 mm long and 0.5 mm wide in dorsum 
excluding epimera plates. Skin surface reticulated. Dorsum hard, forming a 
dorsal shield, and without chitinous figures except the glandular portions. In 
front of eyes there exist a pair of little antenniform papillae. Frontal organ small 
but distinctly discerned at the mid-anterior portion. In venter are found seven 
chitin plates: large and circular one situated just behind the genital organ and six 
other lateral ones in three pairs. Eyes doubJe in a capsule somewhat projected 
over the body margin. The interval between eyes is 262 (.t. Maxillar organ large 
as compared with the body, measuring 245 (.t long and 160 (.t wide. Mandibles 
296 (.t long, including a claw in each and 68 (.t in height. Palpi stout and strong. 
First segment short and deficient in spines. Second segment, broadest of all, 
having a prominent process at the distal portion of flexor side. The process bears 
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two spines, one long and another short, on inner middle portion. About twenty 
spines growing on the surface: twelve on inner surface, five on extensor surface 
and other three on outer surface. Third segment having six spines: three on inner 

r r 

c 

O.lmm d 

S perc/ton Cl-i i.s jlidos perchon) violaceus \Valter var., 
a. Ventral view. b. Maxillar organ. c. Dorsal view. d. Mandible. e. PaJpi. 

surface, two on outer surface and the last one on extensor terminal end. Two 
blunt pegs, situated on the flexor side, are prominent as are indicated in Text­
figure 6. Terminal segment rather thick and short. The measurement is given 
in Table 11 (in /1). 

Segments 

Extensor snrface 
Flexor snrface 

Tablu 11. 

36 
36 

2 

144 
108 

3 4 5 

~IfT . --~-~~- -l--~-~-

Four epimera groups and a genital organ situated very closely each other, leaving 
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no space between thE:m. Genital plates long, measunng 160 It in length. The 
shape of epimera and genital organ are ShO,\11 in Text-figure 6. Legs measured 
as in Table 1:2 (in !~). 

Tahle 12. 

.~ Segments 

Legs '" 
2 3 -4 5 6 . 

I 57 57 f8 I 154 137 154 
II 6:l 

I 
74 1'6 154 177 160 

III 63 
I 

74 91 171 20S ZOO 
IV 108 

I 
i'S 92 200 210 205 

Excretory pore not included in the chitin plate which situated behind the genital 
organ, but apart a little behind from the circular plate. Colour reddish purple 
in all the chitin surface: ep.·mera, legs, skin of dorsum and venter. 

Locality. Se\'en males collected on Oct. 9, 1951 in a stream. not d 
specially cold watpr, in Shinj6-mura, Yamagata-gun. 

Remarhs. The presE.nt qJccies dearly agrees with S. vwLaccus "'alter 1944 
in the body colour and the location of the nt'phridial pore, but forms a variety 
because of more spines upon He second segment of palpi as compared with the 
Furopean species. The species is common in Switzerland and various places in 
Emopt'. This is t 11e fiEt record of tlw species from Japan. 

6. Sperchon (Hfspidosperchon) lIchidai n. Sp.l) (Fig. 7) 

Male. noely oyal in sl'ape, 505 ft lonlS and 480 /1. wide. The skin surface 
• I', J' I J 1 1 " r' 1_ 1 , (' _ _ _ 1 '.11 • J ln l [[Carcs re1lC1UClLCU "reOlanon or JrregulCir pUlygullal J(JlIIlS, covel(~U \\'HI! Illlllllle 

('onical papilhc. Dorsum not hardened as j h~t of Sperchon (}iolaceus. J 11 

venter bctweei~ the genital organ and cpimcra plan:-s are fonnil fine s:.riati()J1s. 
Surface of epimera, legs and Il1Clxillar or;,':all pornsf'. In dorsum, there are three 
parrs of chitinons plates, tnlflsparcnt and deH'id of ~ny pattrrns. Antenni{orm 
brist lcs lTIodcratC' in 5::,izc. Eyes c1Gublc in a capsule \\'hich is ~8 X 36 f1 broad and 
the ini.ervai bC'tw~~ell tbem is 244 It. :'laxi11ar organ rather thick and short, 
measuring 2:16 It long and 168 Ii wide. Mandiblps stout, 300 Ii long. inclnding a 
stuhborn claw in each and 76 !t high. Palpi rather slender and long. First 
segment deficient in spines. Second segment bearing many shOTt spines, some 
of them are feathered on outer and extensor surfaces. Distal portion of the 
flexor surface besetts of a prominent process which bears two long spines. In third 
segment, provided with several spines and hairs on mostly middle extensor surface 
and many small conical tooth-like papillae on flexor and inner surfaces. Fourth 

1) The new species has been named ill hononr of Prof. Tohrn U cl'ic1a. 
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segment slender and long, having two glandular plugs in the flexor surface about 
at the middle portion. The measurements are as in Table 13 (in /1.). 

Table 13. 

Segments I 2 3 4 5 
------ ---- --1--

E~denE;or surfQCc 32 1{'(1 0110 ncr' " 
I 

JUt} .... \10 "''-'0 .. "t 

Flexor surface 32 92 136 212 

Epimera covering ventral surface more than a half and situated closely each other, 
having a genital organ in the center. Legs rather long. Their segments measured 
as in Table 14 (in fL). 

~ ! b 

@ 

I~--:r~ \" 

Fig. 7. 
a. Ventral view. 

Sperchon (Hispidospcrchon) uchidai n. sp., male. 

b .Dorsal view. c. Maxillar organ. d. Mandible. e. Palpi. 

All legs devoid of swimming hairs and feathered hairs as tlJOse found in the legs 
of Sperchon plumifer but with se,.eral spines on each segment. Genital organ lying 
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Table 14. 

Segments' 

I I Legs ! 2 3 4 5 6 
,-.-~~- -----

I 53 89 118 201 183 171 
II 59 89 124 2()6 224 212 

III 59 89 124 158 242 224 
IV 118 130 142 283 289 271 

between the posterior epimera groups. Genital plates porose, measured 165 fL in 
length. Nephridial pore lying near the posterior extremity. Colour reddish 
brown. 

Localitv. Two males captnred 011 Oct. 9, 1951 in a brook in Shinjo-mura, 
Yama~·~ta-gun. 

ReJ111rks. Though similar to Spelchon denticulatus Koen. in C. \Valter's 
,1944) description, the present species is devoid of any anal chitinous plate and 
posterio-ventral plates, and its dorsum is not hardened. The present species also 
qkin to S.clupe~fer Piersig, different in palpi having many small tooth-tike papillae 
on the flexor surface of tlie second pal pal segments. 

7. Lebertia (Pilolebertia) leioderma Viets (Fig. 8) 

Female. Body globular in shape, 1.15 mm Ion!>, and 1.06 mm wide. Skin 
thin and transparent, with granulated appearances. Maxillar organ 240 fL long 
and 93 !~ wide. Mandibles 272 It long. Palpi well coincided with Viets's figure 
of 1936. The length of the segments is as in Table 15 (in fll 

Table 15. 

Segments 2 3 4 5 
, 

----- --- --'.-~---~ '---

Extensor sllrface 40 148 116 176 52 
Flexor surface 32 108 E4 160 ! 48 

Spines and hairs on the surface of palpi not feathered. Epimera plates indicating 
granulated figures, almost circular in shape as given in Text-figure 7. The area 
of epimera is measured 768 It in length and 752 fL in width. The number of 
swimming hairs in legs is 4 in fifth segment of the second legs, 5-6 in fourth segment 
of third legs and 9-10 in fifth segment of fourth legs. The pedal segments are 
measured as in Table 16 (in fL). 

Genital plate 194 fL long and 68 fL wide. The suspender of the genital opening 
is 68 fL wide in the anterior and 165 ft wide in the posterior one. Nephridial pore 
opening ventrally. Colour greenish brown. Epimera plates and legs light purplish 
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Table 16. 

~---..---.. Segments I 

Legs~~ o. ° ! 
2 

- I 

3 4 5 6 
--------

T 48 92 124 172 188 144 
II 56 104 136 204 248 21G 

Iff 60 124 160 n8 280 244 
IV 132 148 200 268 304 ! 248 

a 
/----------1 

(J.,Jrnm 0.1 mm 

Fig. 8, Lcberfia (Pdulel)(;rlia) lr.:iodunn([, It~Illale. 

<i. Epimcra <inc1 genital organ. h. Maxillar org<ill. c. Left palplls. 

black. Eyes black. 
Locality. One female was captured on Oct. 11, 1951 in Sandan-kyo 

torrent. 
Remarhs. The German species was recorded by Dr. M. Enami (1940) from 

the Izu Peninsula. The specimen is well coincided with the original description. 

8. Torrenticola (s. str.) eUiptica Maglio (Fig. 9) 

Male. Body elliptical in shape, 0.57 mm long and 0.44 mm wide. Anterior 
shoulder portions form a blunt protrusions. The shields all illustrate porous 
pattern in dorsum and venter. Anterior pair of accessory shields are narrower 
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anrl smaller than the posterior pair, provided with a glandular pore at the rear 
portions. Posterior accessory shields have two hairs: one in anterior and the 
other on posterior parts. A pair of porous patterns are oboeryed at approximate:y 
median portion of principal shield. Maxil1ar organ 294 fL long and 70 fI wide. 
Mandibles 33:~/~ in Jength. Palpi, shorter than the maxillar organ, measured as 
in Table 17 (in /1). 

Table 17. 

Segments 2 3 4 5 
--- - -~ -------- -------- ------- ------

Extensor surface 24 84 52 80 16 
Flexor surface 18 76 36 56 16 

The third and fourth segments are provided on the extensor surface with a minute 
club-shaped hairs, of which tip is expanded a little globuJarly. Palpi shown in 
Text-figure 8. Epimera covering almost the whole ventral surface. Legs measured 
as in Table 18 (in IL). 

OAmm O.2mm 

Fig. 9. Tonenticcla (5. str.) elliptica, male. 
a. Ventral view. b. Maxil1ar organ with palpi. c. Dor~ilJ "j"", 
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T"ble 18_ 

Segments -

Legs 2 :{ 4 5 6 

[ a2 52 €4 
Ii 

72 84 EO 
][ 40 56 (-)4 76 96 96 

TTf 52 60 ! 
72 100 124 140 

IV JO(j 84 108 128 140 I ISO 

Genital plates rather br,)adened at anterio-lateral corners, rounded at posterior 
margin, measuring 1:16 fL long and 112 fL wide. Acetabula twelve in number, 
arranged in two rows. Colour reddish brown. Eyes reddish black. 

Locality. A male captured on Oct. 9, 1951 in a brook in Shinjo-mura 
Yamagata-gun. 

Remal'ks. A female specimen was recorded from the I,t;u Penlnsula by 
nr. M. Emui (1940). Tl18 speci;:s is widely liistribl'ted in Euro[e and Siberia. 

9. Torrentleola (s. str.) iaponiea n. sp.l) (Fig. 10) 

Femal",. Body sflhe~ical in shape, measuring in dorsum 0.64 mm long 
excluding eplmera (including epimera, 0.75 mm) and 0.57 mm wide. Antenniform 
bristles morlcratelv long. Accessory shields in dorsum are all completely 8eparated 
from tl-,p prinripaJ one. The:)e acces"ory plates are rounnde<,l at margins and the 
p()sterior pair aTe shorter than those of any other species as shown in Figure 10. 
Th()ugh thp accessory shiekls indicate scale-like a?pearance, the principal shield 
has porous figures. A pair of porous figures can be noticed i_n approximately 
mecli,m portion of the principal shield. lVlaxil1ar organ 285 fl- long, 74 /1 wide and 
120 /-I high. IVIandibles slender in shapes, measuring 340 IL ill length. T'alpus 
rather thin in form. Second segment short, beset with three spines on the extensor 
surface ;md pmvirkrl ,vith a hy;lline protrusion on the flexor terminal portion. 
Third spgment short, cmved roundly at extensor margin. Hyaline process, similar 
to that of the former segment, seen at the distal extremity of flexor snrface. 
F'onrth seglupnt rather narrovv

J 
tapering tlistal1y. lilcasurc1Tlcn: giv·cn in Table 

19 (in It). 

Table 19_ 

Segments 2 3 4 
I 

5 
------" --- --- --- ----

I Extensor surface 24 96 64 106 24 
Flexor surface 20 80 40 80 

I 
24 

1) The new species ha~ l)<,('n n:lmed in connection with tI,e country where the specimen 

was found. 
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a 
O.z Illill 

Flg. 10. Tarrcntil.olcl (5. sir.) Japonica n. sp., female. 
a. Ventral view. b. Dorsal view. c. Maxillar organ with palpi. 

Pocket for tj,e maxillary base narrow and deep. The first epimera elongated to 
just anterior extremity of a genital field. Pedal segments measUfrd c1S in Table 
~o (in iL). 

________ S~gments, 

Legs ~ ___________ I 

---1---
1 

TT 
11I 
IV 

40 
44 
48 
96 

Table 20. 

2 

64 
60 
60 

100 I 

3 

76 
72 
SO 

1I6 

4 5 

88 100 
92 112 

112 136 
152 168 

6 

84 
104 
108 
152 

Genital field developed in anterio-Iateral corners, measuring 154 fL long and 143 
fL wide. Colour reddish brown. Eyes reddish black. 

Locality. A single female wa" captured on Oct. "9, 1951 III a stream In 
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Shinjo-mura, Yamagata-gun. 
Remarks. Though similar to T. ZongiZostns (Szalay) from Garamn'v (Kom. 

Bars), the present species different in the following points: the posterior accessory 
shields in dorsum are shorter than those of the latter; the posterior extremity of 
the first epimera reaches nearer to the anterior margin of a genit81 field. Although 
the new species also resembles T. brevirostfis (Halbert, T. anomalus (Koch), T. 
waddellicus (Marshall) and T. circuloides(Halik) ,it is distingulished from these species 
in the shape" of posterior accessory shield,; and palpi. 

10. Torrentlcola sp. (Fig. 11) 

Nymph. Body globular in shape in dorsum, 0.31 mm long excluding epimera 
plates and 0.28 mm wide. Ven1:er 0.37 mm long, including epimera plates. 
Dorsal shield composed of four plates: anterior one flattened pentagon ally and 
somewhat convex posteriorly at the posterior margin; the middle ones are 
triangular, making a pair; posterior one, largest of 8n, pentagon81 in shape, with 
rounded posterior margin. Maxillar organ 178 fL long, 53 fL wide and 76 fL high. 
Mandibles 200 fL in length. Pa1pi shown in Text-figure 11. Measurement given 
in Table 21 (in fL). 

Segments 

Extensor surface 
Flex')r su dace 

Epimera composed of 
22 (in IL) • 

,Segments ~ 

Legs 

I 
IT 

TIl 
IV 

six plates. 

23 
23 
30 
E6 

Table 21. 

2 

13 
13 

49 
40 

3 

33 
20 

The measurement of 

TaLk 22. 

2 3 4 

36 46 56 
36 43 S6 
40 46 69 
E3 69 89 

4 

legs 15 given 

5 

66 
73 
86 

109 

5 

16 
16 

in 

6 

('6 
8:~ 

9fi 
109 

"'I~_ L 1_ 
1 dU1C 

Genital field almost right triangular in shape, 96 fL long and 100 fL wide. Four 
acetabula in each side: two situated anteriorly, other two posteriorly. Nephridial 
pore opening just behind the genital organ. Colour brownish red. 

Loca!itv. A nymph captured on Oct. 11, 1951 in Sandan-kyo torrent. 
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0,1 rnm 

0.1 mm 

Pig. 11. T,)1'rcnticola sp., nympil. 
a. \-cntral ViC\V. b. Dorsal vic'.\'. c. 1L:l,xillar or grill with ptlif11. 

Remarks. Though the present nymph is akin to T. 1£!olgaenszs (Thor) of 
\Volga district in genital organ, it is different in the relations of area occLlpied by 
epimera plates and genital organ in venter. Further inguieries mnst be paid for 
proving the specific name. 

11. Limnesia sp. (Fi2:. 12) 

Nymph. Body oval in shape, 0.68 mm long and 0.53 mm wiele. Skin 
thin, colourless and transparent, covering all the surface with finely striated figures. 
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In dorsum there are' two chitinous plates far behind the eyes and a posterio-dorsal 
plate, 29 p. long and 27 /1- wide. Four papi!lous chitinous protrusions can be 
noticed on the plate surf8.ce. Eyes in two pairs, the interval between thEm are 
150 I~ in anterior one and 200 11- in po~terior one. Palpi rather thick. Second 
segment furnished with three feathered bristles on the extensor surfaced. Third 
segment narrowed distally, having two spines, moderately long. Fourth segment 
curved towards its distal portion. The segments are measured as in Table 23 (in p.). 

Table 23. 

Segments 2 3 4 5 
L __ 

Exter.sor surface 12 87 61 I 125 32 
Flexor surface 19 49 :14 H7 '27 

Measurement of legs gi,'en in Table 24 (in p.). 

Table 24. 
- - - .-- -

.~, 
~ Segments I 

" 2 3 4 5 6 Legs 
---

I 38 46 65 68 84 95 
II 38 I 46 72 95 110 122 

III 49 49 68 99 122 122 
IV 76 68 91 130 167 194 

Terminal spin(' of fourth legs 140 p. in length. Genital plate almost trat)f;zoidal 
in shape, 77 p. long ,md 110 11- wiele in the widest portion. On the plate tlwrc are 

Fig. 12. Umnesia sp., nymph. 
~. Epil11c'ra and provisional genital organ. h. Dorsal view. c. Right palpnp. 
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four large acetabula and eight minute hairs, arranged as in Text-figure 12. 
Colour light brown. 

Locality. A nymph captured on Oct. 12, 1951 in a pond in Kumano-mura. 
Remarl<s. The posterio-dorsal plate is smaller than that of L. papillosa. 

12. Hygrobates (H fgrobates) papillosus n. Sp.l) (Fig. 13) 

Female. Body almost globular in shape, 0.7 mm long and 0.64 mm wide. 
Skin characteristic of figure, moderatels" thick, covering all the surface ".vith fine 
papillae rather sparsely distributed. No chitinous thickening is present except 
around the glandular plates. Maxillar organ fused with the first pair of epimera 
in the posterior half. Mandibles :~85 I~ long, including a claw which is 125 ~ long 
and 89 I~ high. Palpi rather short, being measured as in Table 25 (in ~). 

Table 25. 

Segments 2 3 4 5 
----~--- ------------

Extensor surface 32 152 88 168 68 
Flexor surface 32 84 74 128 64 

--,'---1.2-m-",---I1 d 

Fig. 13. Hygrobates (Hygrobatesj papillosus n. sp. 

a. Epimera and genital organ of female. b. l\lalcgenital orga.n. e. PaIr; 
of femal!". d. Mandible of female. 

1) TIl(' new sppcics is namerl in <l.ssociation with the papillated skill 
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First segment short, having a bristle at the extensor distal end. Second segment, 
broadest of all, having nine spines, six of which on the lateral side near extensor 
margin being feathered. Along flexor margin, many chitinous denticles are 
provided on the terminal half portion. Third segment endowed with fine spines 
and three hairs on the extensor surface and chitinous denticles on the flexor 
surface. Fourth segment rather thick, short, somewhat curved extensorly. 
Epimera plates amber brown in colour, indicating fine granulated and net-work, 
somewhat scale-like figures. First and second epimera Lliangular in shape, fused 
each other, with maxillar organ between them. Inner angles of fourth epimera 
are pointed, making right angles, as shown in the text-figure. Legs with spines 
and bristles in every segment mostly on the terminal enos, devoid of swimming 
hairs. The measurement of legs is given in Taljle 26 (in p,). 

Table 26. 

,- ':"'~Segments 

Legs -------~~ _____ 2 3 4 5 6 

I 
--I 

60 100 130 183 195 188 
II 

I 
65 112 142 200 218 201 

III 71 112 171 242 277 242 
IV 142 161J 218 295 307 283 

Genital organ situated very near at the posterio-inner corners of fourth ep·mera 
and characteristic of the shape of genital plates as indicated in the figure. 
Surface of ~8nital plates, except acetabula, granulated. Plate measured 225 p, long 
and 75 /L wide in the widest portion. Genital opening 138 !L in length. Nephridial 
pore opening near at the posterior ventral margin. Colour light brown. Epimera, 
legs and genital plates all amber in colom. Eyes black. 

Male. Body, skin and organs, except genital organ, all similar to thOSe 
of the female. The measurements are given as follows. Body 0.69 mm long and 
0.56 mm wide. Interval between eyes 258 fL. Mandibles 385 /1, long and 92 p, 

high. Palpal spgments measured as in Tabl) 27 (in /1-). 

Table 27. 

Segments 2 3 4 5 
-- ----

Extensor surface '! 28 116 84 148 56 
Flexor surface 28 72 60 112 56 

Peda1 spgments measured as in Table 28 (in 11,). 
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-----~_ Segmcn ts 

Legs 

I 
II 

HI 
IV 

67 
74 
67 

141 

T. Imamura 

Table 28. 

2 

74 i 111 
81 I· 126 
96 . 148 

133, 185 

4 

14R 
178 
215 
259 

5 

170 'I 192 
259. i 

259 1 

163 
192 
229 
237 

Genital plates almost triangular in shape, larger in breadth than in length, with 
a deep incision at the portions of anterior corner and in the middle portion of 
posterior margin. Three acetabula, which are very long, situated far appart from 
each other on a plate as indicated in the text-figure. Genital plates measured 
178 fL long and 237 ,u wide. Genital opening 82 fL in length. Colour same as that 
of the female. 

Local£tv. Two males and a female captured on Oct. 9, 1951. in a brook 
in Shinjo-mura, Yamagata-gun. 

Remarks. Though similar to H. longiporus, the species is easily distinguished 
from it and any other species by the skin, all the surface being covered with fine 
conical papillae rather sparsely distrihuted than in the Thyasidae and Protziidae. 

13. llygrobates (Hy(!robates) [ongiporus Thor (Figs. 14, 15) 

Male (Fig. 14). Body oval in shape, 0.64 mm long and 0.58 mm wide. 
Skin thin and colourless, having no figures. Interval between eyes 280 p .. 

Mandibles m~s f~ long, inclusive of a claw which is 140 fL long and 89 fL high. 
Maxillar organ 120 {t wide. Palpi moderate in size. First segment provided with 
a prominent spine on the extensor terminal end. Second segment, highest of all, 
having nine sp;nes, six of which are feathered. On the flexor side are found many 
rlcnticles and the terminal end elevated a Jittle cOllically. Third segment ,,,,itb 
three feathered spines, two non-feathered and the third haired. Denticles disposed 
of on the flexor surface. Fourth segment slender and long. Segments measured 
as in Table 29 (in IL). 

Table 29 

Segments I i 
Extensor snrf~c-e-· -- 1- ~64--1! 
Flexor surface D 

2 I 3 

148 --1-- 98 
88 76 

4 

184 
140 

5 

58 
60 

Epimera granulated, net-work 111 appearance and yellOWIsh brown 111 colour. 
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Epimera region shown in Text-figure 14. Legs baving no porous figures, wholly 
destitut(~ of swimming hairs. Pedal segments measured as in Table 30 (in fL). 

Legs 

Segments 

I 
II 

IfJ 
]V 

GO 
60 
60 

136 

Table 30. 

2 

104 
104 
112 
144 

3 

1An , .. " 
156 
172 
216 

4 

01~-r 
~l":::' 

228 I' 2S6 
292 

5 

220 
224 
280 
312 

6 

201 
216 
220 
200 

Genital organ lying in the central portion of venter barely between the fourth 
rpimera. Genital plates porose, 188 fL long and 248 fL wide. Anterior and 
posterior parts of genital plate form dee!) incisions. Acetabula on the genital 
plates all very long. Genital opening 104 f1 long. Excretory pore opening 
midway between the genital area and the posterior body margin. Colour light 
brown. Eyes black. 

1---------1 
02mm 

Fig. 14. llygrobates (Hygrooates) lmlgiporus. 
a. Epimcra amI genital organ of nnle. b. Gcnih,j qrgan of female. 
(c. Palpi of male. 

Female (Fig 14). Body shape, colour, skin and organs, c'(cept genital 
organ, all alike to those of the male. Measurements given in the following. 
Body 0.8 mm long and 0.72 mm wide. Interval between eyes 0.3 mm. Mandibles 
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450 f.1. long inclusive of a claw in each. Maxilhr organ 110 f.1. wide In the widest 
portion. Palpi measured as in Table 31 (in pl 

Table 31. 

Segments 2 3 4 5 
------ -----

Extensor surface I 40 180 128 240 68 
Fl('xor snrface 44 112 100 180 68 

Measurement of legs given in Table ;32 (in fL). 

Table 32. 

--------.. _. Segments I 

Legs ----- --__________.. I 
2 3 4 5 6 

J 74 133 185 266 281 252 
IT 74 133 215 296 318 : I'll 

III 74 148 237 326 370 318 
IV 215 192 281 384 407 333 

Genital plates long, bent like the letter L and measured 266 fL long and 82 {L wide 
in the widest portion, showing porous figure. Genital aC'etabula in thee pairs: 
anterior and middle ones of long-ellipse: Fosterior one triangular in shape. 
Genital openi.ng 185 fL in length. 

I\Tymph (Fig. 15). nod~' o,'al in shape, 0.i{8 mm long and 0.29 mm wide 
in the widest part. Skin soft witl'out figures. Interval he tween eves 1 :~5 fl . 

.'Ilaxillar orgall 60 fL ill widlh. Palpal segments measured as in Table 33 (in pl. 

Segments 

Extensor surface 
Flexor surface 

Table 33. 

18 i 
20 : 

2 

62 I 
36 

3 

44 
34 

4 

92 
68 

36 
36 

First segment destitute of spine. In second segment are found two strong spines 
and a feathered spine on the extensor surface, and coarse dentic~es on the flexor 
surface. Third segment provided with chitinous denticles on flexor surface and 
a spine at the extensor terminal end. Fourth segment longest of all. Epimera 
shown in Text-figure 15. Inner margins of the posterior groups of epimera rather 
sharply angled than those of the imago. Legs destitute of swimming hairs, the 
segments are measured as in TabJe 34 (in fL). 
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Fig. IS. Hygronates (Hygrobates) longiporus, nymph. 
a. VGntral viaw. b. Palpi. 

Table 34. 

Segments I 

2 3 4 5 

-----

r 32 48 76 112 124 
If 36 52 80 124 144 

III 40 5<1 92 144 168 
IF 0' 0" 120 172 188 1 V o-t O\} 

ll9 

6 

120 
13G 
JBn 
172 

Though having long spines, legs destitute of swimming hairs. Provisional genital 
organ composed of two plates. Genital opening not opened. On the plates are 
found each two large circular acetabula and three hairs. Nephridial pore lying 
at the posterior portion of genital organ. Colour light brown. Eyes black. 

Locality. Collected two males, one female and three nymphs on Oct. 11, 
1951 in Sandan-kyo torrent. 

Remarks. The species is widely distributed in Europe and East-Siberia. 
This is the first record of the species from Japan. 
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14. Hygrobates (Hygrobates) calliger Piersig (Fig. 16) 

Male. Body globular in shape, 0.63 mm long and 0.54 mm wide. Skin 
soft, tl:lin and finely striated on all the body surface except epimera and genital 
plates. Interval between eyes 215 fl. Mandibles 268 fl long, including a claw 
in each. Palpi measured as in Table 35 (in fl). 

Table 3S. 

Segments 2 3 4 
----~--.-... -.---------.---- ~---~--

Extensor surface 
Flexor surface 

32 
28 I 

96 
60 

84 
60 

128 
100 

5 

EI6 
50 

Conical process, ansmg on the flexor terminal end of second segment, high, 
covered with coarse chitinous denticles. Epimera and genital plates light purplish 
black in colour. Posterior extremity of the first epimera ending in gently rounded 
protrusion. Legs slender, wholly destitute of swimming hairs. Pedal segments 
measured as in Table 36 (in fl). 

~. Segments' 

--------Legs_. --------------------.' 
I 

JI 
J II 
IV 

I 

I 

52 
68 
72 

128 

Table 36. 

2 

68 
68 
76 

112 

3 

96 
100 
116 
152 

4 

140 
152 
184 
216 

5 

144 
168 
212 
240 

6 

148 
168 
188 
220 

Genital plates almost round in shape, provided with three acetabula on each side. 
Mid-posterior portion of the plate directed anteriorly. Genital plates are fringed 
by a number of minute hairs. Genital opening 72 fl long. Penis scaffold 177 fl 

long and 148 /~ wide. Nepbridial pore opening almost midway between the genital 
area and the po~terjor body margIn. Colour dark brO¥TTI, Eyps black. 

Female. Almost eClual in body shape, colour and organs, except genital 
organ, to those of the male. Body 0.79 mm long and 0.67 mm wide. Interval 
between eyes 288 /1. Mandibles 284 fl in length, inclusive of a claw in each. 
Palpi measured as in Table 37 (in fl). 

Segments 

Extensor surface 
Flexor surface 

Table 37. 

32 
28 

2 

104 
68 

3 

92 
64 

4 

140 
104 

5 

56 
52 
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Fig. lG. Hygrobatcs (Hygol'ates) calligcl'. 
a. Ventral view of male. b. Dorsal view of male. c. Genital organ of 
female. d. Male palpi. c. Ven+.ral view of nymph. 

Pedal segments measured as in '-fable 38 (in p). 

-~_ Segments: 

Legs 

I 
IT 

lIT 
IV 

Table 38. 

2 3 

97 
103 
120 
211 

4 

148 
154 
194 
228 

148 
177 
205 
239 

6 

143 
172 
194 
211 

221 

e 

Genital plate 74 fL long and 56 fL wide in the widest part. Genital opening 1m fL 

in length. Anterior genital suspender 63 fL in width. 
Nymph. Body long oval in shape, 0.44 mm long and 0.34 mm wide. 

Interval between eyes 122 fL. Skin finely striated as that of the imago. Palpi 
almost equal in shape to those of the imago. Epimera region covering only 
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one-third the venter as shown in Text-figure 16. Measurement of legs as 111 Table 
39 (in til. 

Table 39. 

Segments 

Legs 
I 2 3 4 5 6 I 

i ----
I 32 32 I 44 i 72 76 84 

II 32 32 

I 

48 

I 

76 80 92 
In 36 36 :::6 88 104 100 
IV 60 56 72 112 128 116 

Genital plates short and broad, measuring 40 fi long and 24 (1- wide. Colour brown. 
Eyes black. 

Locality. Three males, a female and liymph collected on Oct. 9, 1951 in 
a brook in Shinj6-mura, Yamagata-gun. 

Remarl~s. This European species was recorded from the Tzu Peninsula, 
middle Japan by Dr. M. Enami (1940). 

15. Hygrobates (Hygrobates) minutus n. Sp.1) (Fig. 17) 

Female. Body oval in shape, 0.46 mm long and 0.39 mm wide. Interval 
between eyes 148 fi. Skin soft, transparent and finely striated. Mandibles 288 
{.£ long, including a claw in each. Palpi moderately long. First segment having 
a spine at the extensor terminal end. Second segment, broadest of all, at the 
flexor terminal end, provided with a protrusion, which is covered with small 
chitinous denticles. On extensor surface are seen seven spines, one at the terminal 
end ferltheren, Thirn<;egment with fonr spines on extensor surface, one hair on 
the inner surface and denticles on the flexor surface. Fourth segment slender 
and moderately long, having several hairs. Fifth segment rather long. The 
segments are measured as in Table 40 (in fi). 

Table 40. 

Segments 2 ;) 4 5 
I ----------------

Extensor surface 30 108 88 , 136 
I 

52 
Flexor surface 28 66 64 I 104 50 

Epimera occupying almost one half the venter, finely granulated, with net-work 
in appearance and light brownish-yellow in colour. Inner margin of the fourth 
epimera forming rather a sharp angle, bending a little forward. Legs long 

1) The new species has been namec; on account of the smallness of body. 
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compared with the body size, destii ute of swimming hairs. The measurement 
is as in Table 41 (in fL). 

Table 41. 

Segments 
I 

Legs 2 3 4 5 6 
i ------- - ------------------- ---------

I 52 68 92 140 148 140 
II 52 72 100 160 172 172 

ITI 52 

I 
76 120 196 220 184 

IV 120 120 156 228 252 214 

Genital plates 120 It long and 64 fL wide at the widest portion. Genital acetabula 
large, occupying most of the surface of genital plates. Genital opening 108 (1 in 
length. Anterior genital suspender 68 fL wide. Colour brown. Eyes black. 

~.~-

I ----' 
O.I111m ' C 

Fig.17. Hygrobates (J-lygrol,utcs) minutus 11. Sp. 

• a. Epimem and genital organ of fem8le. 6. Female palpus. c. Hale genitill organ. 

Male. Colour, shape, size, skin and organs, except genital organ. are all 
same as those of the female. lVfeasurement as follows. Body 0.46 mm long and 
0.39 mm wide. Interval between eyes 162 flo Mandibles 250 Ii long, including 
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a claw m each. Palpi measured as in Table 42 (in f-L). 

Table 42. 
--.--~ 

Segments 2 3 4 5 
---------------- - ---------------- ---- .. --

Extensor surface 24 96 80 124 
I 

48 
Flexor surface 24 61J 60 96 46 

Pedal segments in Table 4" ,) (in f-L). 

Table 43. 

Segments 

Legs 2 3 4 5 6 

I 60 66 92 140 144 144 
II 60 64 100 152 168 164 

TTl 68 76 116 184 208 188 
IV 116 108 156 216 240 200 

Genital plates show an ellipse in both, measuring 116 f-L long and 144 f-L wide. In 
the front and the rear portions of genital aperture are found dents of genital plate. 
Genital aperture 68 f-L long. 

Locality. Collected five males and three females on Oct. 9, 1951 in a 
stream in Shinj6-mura, Yamagata-gun. 

Remarks. Though akin to the following species, H. ca!l1ger and H. por­
rectus in Europe in palni and genital plates, the present species is 0.ifferent from 
them in shape of epimera plates anit in body size. 

16. Atractides (s. Sir,) spatioslis (Viets) (Fit'S. lR, 19) 

Female (Fig. 18). Body oval in shape, 0.48 mm long and 0.43 mm wide 
in dorsum excluding epimera plates. Interva I between eyes 0.17 mm. Skin 
thin, colomless and finely striated in appearance. Glandulal' plates in dorsum 
large and round in shape, having a spine-like long hair. In venter, glandular 
plates smaller than those in dorsum. Antenniform spines very prominent. 
Maxillar organ 123 {1> long and 60 f-L wide in the widest part. Palpi measured as 
in Table 44 (in f-L). 

~ 
Table 44. 

Segments 2 3 4 5 

Extensor surface 30 72 120 i 134 39 
Flexor Sll r face 24 42 99 114 
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Flexor side of the second to fourth segments almost straight. The feathered 
spine at the extensor terminal end of second segment is long. Sword-like spine 
on the flexor side of fourth segment feathered. Epimera region occupying more 
than a half the venter. The shape of epimera is shown in Text-figure 18. 
Measurement of legs given in Table 45 lin iL). 

Table 45. 

~ 
~-

!::iegments I 
I 2 3 4 5 6 Legs 

~ 

", I ~~~ .j 
I 60 124 232 320 268 228 

II 56 88 1513 204 200 180 
III 64 88 160 228 240 192 
IV 128 136 224 284 312 '252 

I---___ -j 

O.2mm 

Fig. 18. Atraetides (5. str.) spatiosus, female. 
a. Dorsal view. b. Fifth and sixth segments of right first leg. c. ""ntral 

view d. Pal pi . 

c 
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First legs prominently large and strong. Fifth segment of first leg is strong, 
bearing two sword-like long spines on the flexor side. Last segment slender and 
bent. Legs all destitute of swimming hairs. Genital plate of banana-shape, 
provided with three acetabula, the hindest one being the largest of all. Genital 
plate 108 /L in length. Vagina 100 fL long, excluding suspenders. Nephridial 
aperture found at the posterior extremity of venter. Colour reddish brown. 
Eyes black. 

},Iale (Fig. 19). Body a little smaller than that of the fe1l1ale, 111\Oasuring 
0.4 mm long and 0.13 mm wIde in dorsum, excluding epimera plates. Intrrval 
between eyes 140 fL. Maxillar organ 105 fL long and 60 fL wide in the widest 
portion. Mandibles 159 fL long, including a claw in each. The segments of palpi 
are rneasured as in Table 46 (in fL). 

Table 46. 

Segments 2 3 4 5 
.. ---~-~------

Extensor surface 33 63 99 129 40 
Flexor surface 21 36 

I 
78 i 114 40 

Though the palpi are, especially of fourth segment,thicker a little than tha~ of the 
female, almost equal in shape. Pedal segment'> measured as in Table 47 (in fL). 

~~~~~~ 
o '0J(o ' 

/1 II' : I ! \ a 

0.1 mm lUmm 

~~~~ 
Olm:~ c ~ 

Fig. W. Atractides (s.str.) spatiosus, male. 
a. Genital ogran. b. Palpi. c. Fifth and sixth segments of left first leg. 
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Table 47. 

Segments 

Legs 2 J 4 5 6 

-- ------ ------------ -----, -----

1 52 I 104 200 280 ~36 204 
1I 52 

I 
72 136 184 176 160 

TTf GO 7" 140 208 212 176 
IV 116 

1 

120 208 256 276 228 

Genital organ 108 /L long and 116 {I wick. Genital aperture 72 JL long. Colour 
reddish brown. Eyes black. 

Locality. - Three males and four females captllfed on Oct. 11, 1951 in 
Sandan-kyo torrent. 

Remarks. The present species is wrll coincided with the Javanese species 
• descrihed hy Karl Viets (1935). This is the first record of the species from Japan. 

17. Atraetides (s. Sir.) gracilis (Sokolow) (Fig. 20) 

Female. Body globular in shape, 0.91 mm long and 0.8 mm wide in 
dorsum, excluding epimera plates. Interval between eyes 288 fL. Skin finely 
striat8d. Glandular plates in dorsu;n and venter prominent but not so 19rge as 
those of the preceding species. Maxillar organ small in relation to the body, 
measuring 112 fL long and 72 fL wide in the widest part. Mandibles 196 fL long, 
including a claw in each. Palpi very slender in shapf', me1suring the segments 
as in Table 4H (in fl.). 

Scgmenis 

Extensor surface 
F]('xor surface 

Table 48. 

2 --I 3 4 5 

44 

A spine at the extensor terminal end of second segment is feathrred. Flexor 
sides of second and third segments straight. Three spines on the flexor surface 
of fourth segments wholly non-feathered. Epimeral region occupying only one­
third the venter. Urpores enclosed in the posterio-outer portions of the second 
epimera. Jagged at the posterior margins of second epimera and inner and 
posterior margins of the posterior epimera groups. Legs measured as in Table 
49 (in fl.). 
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~T~ 
~. 

02 mm 

T. I;J?un1ltt 

a OOS mm d 

Fig. 20. AtractidEs (s. str.)' gracilis, female. 
a. Epimera and genital organ. b. Left palpus c. Fifth and sixth segments of 
right first leg. d. Mandible. 

Table 49. 

Segments i 
2 3 4 5 6 T.pgs ! 

I I 

I 62 130 235 
T--

336 274 235 
IT 62 86 163 ! 211 122 178 

ITT 67 82 163 235 245 202 
IV 149 149 235 288 312 254 

Legs slender and devoid of swimming hairs. Fifth and sixth segments of first 
legs shown in the text-figure. Genital plates long and of bannana-shape, measuring 
112 f.L in length. Genital opening 120 f.L long, excluding suspenders. Frontal 
suspender 72 f.L in width. Colour dark brown. Eyes black. 

Localities. A female captured on Oct. 9 in a brook in Shinjo-mura, 
Yamagata-gun and four females on Oct. 11, 1951 in Sandau-kyo torrent. 

Remarks. The species was first recorded from Ussuri-regions by Sokolow 
(1934). The present specimens generally agree with the Ussuri's materials except 
minute differences in spines of palpi and shape of anterior epimera groups. 
This is the first record of the species from Japan. 
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18. Atractides (s. str.) izuensis (Enami) (Fig. 21) 
Male. Body oval in shape, 0.4 mm long and 0.34 mm wide in dorsum, 

excluding epimera piettes. Interyal between eyes 148 /1,. Skin soft, transparent 
and finely striated. No chitinous plates il) dorsum except glandular plates which 
are rrominent and round in shape, each having a long spine. Antenniform 1)ri~tles 
stout and very long. Maxillar organ rather small, measuring 136 f1, long and 80 f1, 

wide in the widest portion. Mandibles 212 f1, long, includmg a claw in (elch. 
The measurement of palpi is given in Table 50 \in /1,). 

Table 50. 

Segments I 2 
72-

1
-

44 I 
Ext~nso;surjace-- -- T ·-24 
Flexor surface I 24 

First segment small wIth almost straight extensor edge and well-arched flexor 
side. Second segment, broadest of all, elevated on the extensor edge remarkably. 
Flexor edge form:ng large triangular chitionus process. On extensor side are 
found five spines, one of which stands at the terminal end is very long and 
feathered. Third segment with three spines, one feathered bristle and several 
fine hairs. Fourth segment, longest of all, gradually narrowed towards proximal 
and distal ends. On the inner awl extensor edges of fourth segments are found 
number of fine hairs. A strong spine, club-shaped, arising near the flexor edge 
at approximately the median portion of the inner side, and two long bristles 
found on both sides of the flexor edge. Fifth segment tapered distally. l'-pImera 
region very wic:le, occupying almost three-fourths the venter. First pair narrow 
and long. Posterior extremity of the first epimera ending in a conical protrusion. 
Shape and figure of epimera shown in Text-figure 21. Measurement of legs given 
in Table 51 (in /1,). 

Table 5l. 

Segments· 

Legs 2 3 4 5 6 

I 48 64 88 16) 176 120 
II 6) 56 88 124 140 140 

III 68 56 104 156 1,68 164 
IV 116 108 168 212 220 192 

Fifth segment of first legs provided with two stout spines in the fie.wI terminal 
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end. Sixth segment of first legs rather thick, curved a little. All legs de3titute 
of swimming hairs. Genital organ almost round, concave in the middle of the 
posterior margin, and 100 fL long and 128 p, wide. Genital aperture 76 fL long. 
Colour brownish black. Eyes black. 

O.1mm 

Fig. 21. A/raetides (5. str.1 izuensis, male. 
a. Epimera ane! genital organ. b. Dorsal view. c. Maxillar organ with man­
dibles and palpi. d. Fifth and sixth segments of right first leg. 

Locality. A male captured on Oct. 9, 1951 in a brook m Shinj6-mura, 
Yamagata-gun. 

Remarks. The species was recorded from the Izu Peninsula. hy Dr. M. 
Enami (1940) as a new species. TI{ough the specimen of Hiroshima Prefecture 
is somewlnt different from the one 1n Enami's report in body size and spines 
on the palpal second and third segments, it generally comcides with the materials 
of the Izu Peninsula. Further, the specimen is akin also, especially in the shape 
of palpi, to the Sumatran species, M. angulipalfiis Viets 1935 but different in the 
shape of genital organ. 

19. Atractides sp. (Fig. 22) 

Nymph. Body ellipsoidal in shape, 0.46 mm long 
Skin soft, colourless, transparent, having no striated figure. 
except glandular plates. Interval between eyes 134 fl. 

and 0.39 mm wide. 
No chitinous plates 

Maxillar organ 70 fl 
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long and 42 /'- wide. Mandibles 120 f1- long, including a claw in each. Palpi thick 
and stout, measured as in Table 52 (in f1-). 

Table 52. 

Segments 2 3 4 5 
----- ----- -- ----- --- ----

-I~ 
----- ---- --

Ext.ensor surface 15 :l9 54 I 24 42 I 

I Flexor surface 12 21 30 
I 

45 2] 

Second segment rOllnd on the extens0r edge but straight on the flexor side. Two 
moderately long spines, one of which is feathered, are provided with at the extensor 
terminal end. Third segment also stout, provided with three spines. Fourth 

b 
0.2 mm 

a 
0.2 mm 

t---------i 
O.05mm d 

Fig. 22. A/raetides sp., nymph. 
a. Ventral view. b. Dorsal view. c. Fifth and sixth segments of right first 
leg, d. Right palpus. 

segment having a stout spine in approximately the median portion of the inner 
surface near the flexor margin. Fifth segment roundly curved extensorly. 
Epimera region small, occupying only two-fifths the venter. Legs measured as 
in Table 53 (in f1-). 
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Table 53. 

"-------~ Segments I 
~-----.~- 2 3 -1 5 6 Legs 

----

I 24 36 57 90 102 66 
II 30 :~O 45 63 72 71 

III 30 30 48 81 93 93 
IV 51 51 84 III 126 114 

Sixth segment of first legs big and curved a little. Legs all destitute of swimming 
hairs. Provisional genital organ formed of two genital plates. Genital plate 
elliptic in shape, 48 f..L long, 30 f..L wide and provided with two acetabula and three 
minute hairs on it. Genital ::tperture not opened. An excretory pore is found. 
Colour dark brown. Eyes black. 

Locality. A nymph captured on Oct. 9, 1951 in a brook in Shinj6-mnra, 
Y amaga ta-gun. 

Remarks. Although the last E:egment of .first l('gs is similar to that of the 
preceding species A. izuensls, the present species is del'oid of striation of skin and 
different in shape at epimera. 

20. Unionicola (Hexatax) crassipes (0. F. Muller) 
Many males and females of the cosmopolitan species were collected on Oct. 

12, 1951 in a pool in Kumano-mura. The species was recorded by Prof. T. 
Uclllda from Tokyo (1938), Osaka (19.'39), by Uchida &. Imamura from Middle.-China 
\ 1951) and by T. Imamura from Kyushu (19.52). 

21. Brachypoda versicolor (0. F. MiHler) (Fig. 23) 

Female. Hody elliptical in shape, 0 . .56 mm long and 0."1.5 mm wide, 
dorsa-ventrally flattened. Dorsal shield porose, elliptical in outline except the 
posterior margin. Interval between eyes 0.2 mm. On dorsal shield two pairs of 
porous pat~erned groups present, one pair of them immediately posterior to eyes 
and another pair near the posterior extremity of shield. Antenniform bristles 
moderately long and not feathered. IVTaxiJiar organ small, measuring 80 f..L long 
and 48 /t wide. Mandibles also small, 132 fl long, including a sharp claw in e8ch 
ano 40 f..L high at the highest portion. Palpal segments measured as in Table 54 
(in f..L). 

Table 54. 

Segments 2 I 3 4 S I 
------- ---- ,- -r-

I 
Extensor surface 30 

! 
51 30 75 30 

Flexor surface 18 45 21 60 27 
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First segment narrow but moderately elongated and curved extensorly, having 
a bristle on the extensor surface. Second seGment, broadest of all, having five 
spines on the extensor surface and two prominent process at the distal extremity 
of flexor surface on both s:des. Tbird segment having three bristles: one on the 

O.05mm 

Fig. ~3 lIrachvpoda versicolor, female. 
a.Dorsal view. b. Ventral view. c. Left palpus. d. Mandible. 

flexor terminal extremity; two others on tl1e proximal lateral sides, one on each 
side. Fourth segment characteristic of the flexor surface, elevated in the median 
portion, in which two strong bristles grow. Fifth segment rather long, tapering 
toward terminal end. Epimera united to form a broad ventral plate covering 

Table 55. 

~~ Segments I 
Legs -~--~~ I 

2 3 4 5 6 

I 40 45 63 69 66 
II 44 51 75 78 72 

III 52 60 84 99 93 
IV 63 63 66 90 ]02 99 
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almost the whole part of venter, except the posterior portion occupied with genital 
organ. The epimera are shown in the text-figure. Two pairs of porose areas 
noticed: one pair in the lateral median portion; another far behind the former. 
Legs short, measured as in Table 5S (in fl). 
Fifth segment of third and fourth legs prm·icled with several swimming hairs in 
terminal portion. Genital organ lying close to the posterior extremity of venter, 
immediately posterior to epimera region. Genital plate almost triangular in shape, 
having three acetabula ancl sc"pril I hilirs. Colour purplish brown. Eyes black. 

Locality. Captured three fen131es on Oct. 11, 1951 in Sandan-kyo torrent. 
Remarks. The species is widely distributed in Europe, Siberia and Ussuri­

regions. J n 1940 Dr. M. Enami described Brachypoda versicolor ,·ar. from Hie 
I.lu Peninsula. The present female coincides for the most parts with the 
description and figure by Viets (19:,6) and Enami (1940). 

22. Aturus duplex Thor (Figs. 24, 25) 

Mate (Fig. 24). Body almost pentagonal in shape, a little rounded in the 
posterior contour. Inca'."ecl in :llmost the median portion of dorsum. Pedy 
me3suring 0.32 mm long and 0.315 mm wide in the widest portion of dorsum, 

f----j a 
0.lmm 

Fig. 24. Aturus duplex, male. 
a. Ventral vicw. b. Maxillar organ with mandibles ane! palpi. c. Fir8t and 
second segments of left fonrth leg in dorsal view. d. Dorsal vicw. e Peni~ 

scaffold. f. I'ourth and fifth segments of left fourth lAg. 
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exduding epimE'ra plates. A pair of antenniform spines at the antE'rior extremity. 
Dorsal shield covering almost all the surface of c1orsnm. There are fi \-e pairs of 
glands, hearing one or t'.':o Lairs. Ham- lon,V siIYE'r-\yhitc hairs, crool:E'd ronnnll-, 
aricing from the posterio-lateral areas. In median parts near posterior mar;~in, 
there is a pair of hair-columns as in the text-figurt,. T\Vo Fairs of caun.al hyaline 
appendages present, the inner pair hping longer than the outer one. 1Iaxil!ar ()rf~'n 
8:~ f1 long and .')9 il \Vide. Mandib'es 12;') /l long, including a claw in each. 
P:llpi rather slender, mCQsnrC'd as in rrZlb1(l SG (in /{) 

Table 5G. 

Segments 2 3 4 5 

Extensur su rface 23 G3 33 9G 42 
Flexor surface 20 4() 2G 79 4fJ 

Contour gi,-en in Text-figure 24. Fpimera plates fused to form 8n ahLost 
pentagonal shapE', covering the vvhole surface of venter. There are a pair of hair 
lines along the posterior body margin. Legs mrasurrd 8S in Table S7 (in Il). 

Table 57. 

~ Segments I 
- -

I 

~ 
~ 

Lcgs~-
I 

2 3 4 5 G 
----------------

J 84 40 G:l 91 
-----1 

11 ·1 lIe! 
IT 34 4G G~, 91 lOS 1(8 

III 40 57 74 125 148 132 
lV 85 91 85 125 148 1:}6 

Fourth legs characteristic of shapC' in the first, fourth :md fifth segments. First 
segri1ent provided with two sword-like bristles and a ~pine on onrc,d surface a~ in 
Text-figure 24. Bristles on fourth and fifth segments sufficiently figured in the 
text-figure. Genital acetabula arranged on lateral extremities in a long row along 
tIle posterior hody margin. Penis scaffold h01.d, me:'Lsuring 100 [t long and gO it 
wide. ~ephridial pore opening in dorsum at the median extremity of the dorsal 
plate. Colour red. Eyes l)laek. 

Female (Fig. 25). Body oval in shape, 0.42 mm long and 0.32 mm wlde 
in dorsum excluding epimera. Several pairs of glanc1ul8r plates, provided f'9.eh 
with a hair, in norsnm. Interval between eyes 0.1 mm. Dorsal plate elliptical 
in shape, having a pair of papillous 8reas imrr:ediately hehind eyes 8]1(1 two rairs 
of glands. l'.Iaxillar organ 86 Il long and SB il wide. Mandibles 128 il long, 
including a claw in each. Measurement of palpi as in Table 58 (in [.1,). 
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Table 58. 

Segments 2 3 4 5 
--------

Extensor surface 23 49 I 36 63 36 
Flexor surface 20 33 I 28 46 34 

I 

Pedal segments measured as In Table 59 (in !l) . 

Table 59. 

. '- Segments I 

2 3 4 5 6 Legs ~----------. ! I 
----

I 34 30 42 57 65 68 
Ii 38 34 46 61 68 76 

III 42 38 49 76 R7 95 
1V 65 61 65 91 95 103 

In venter, almost the whole surface occupied with epimera plates which are 
fused. Genital acetabula in three specimens counted as follows: each 11 on the 
right side; 11, 10 and 11 on the left side. Excretory pore opening in dorsum near 
the posterior extremity. 

Loctllities. J\ male captured on Oct. 11 from Sanrlan-kyo torrent and 

If 

.1 
O.05mm 

Pig. 25.,1 /urU5 duplex, female. 

a, Dorsal "iew. b. Ventral "iew ('. Maxillar organ with palpi. 



a female on Oct. 9, 19Ei1 in 8. stream in Shinj6-mura, Yamagata-[~llll. The pre~ellt 
species has been coll('cterl abundantlv by the author from y,;ric,t:s spots in • 
Hokkaido. 

Remarks. The present species has been examined by Prof. l'chida, but 
not yet reported from Japll1. The Japanese specimens mostly coincide with the 
Turkish species described b\' S. Thor (1930). Though ;11so simi];lr to A. (,omplexus 
Sokolow 193·t of lTssuri-rfgions, the male is somewhat different in body shape and 
the bristles on the fourth and fifth segments of fourth legs. This is the first recorel 
of tl:e sprcies from Japan. 

23. Aturlls miyashitai Uchida (Fig. 26) 

MaZe. Body dorso-ventrally flattened, 0.38 mm long and 0.°8 mm Wlee 
in dorsum, excluding epimera plates. Outline oval, with a decp incision at the 
posterior end. Posterior one-third the part of dorsum deprcssed, showing tran~rse 
wrinkles. T nterval between eyes ,,11(1rt, measuring 63 !~. ror-;al shield almost 
pentagonal in shape, having rt 8traig11t posterior margin. Between dorsal and 
ventral shielcls rnns a narrow line coarsely undulating. In cI.orsal groove several 
pairs of glands, from which grows a long h2ir, mostly bifurcated in its terminal 
portion. In the p,sterior part along the extremity are inserted numerous minute 
hairs in two rows. Maxillar organ FlG {i I(mg and;:;O /i wjdE'. Mandibles 115 ~ long 
including a claw in each. palpi measured as in Table 60 ,in Ill. 

TalJle 60. 

Segnll"!1ts 2 3 4 5 

Extensor surface 21 
I 

53 33 
Fie ,. o!' surface 16 :n ~() 

G() 33 
50 :n 

Epimera fused each-other to form :: broad ventral shield Occup}'ing the \\hole 
:-:,n1'f0.c(' of Y{_~nter. Surf~!.ce of ·cpiITICr(i c()arSel~T poros('. r,egs destitute of S\\'ilYlnl-
ing hairs. Measurement of legs I~iven in TabIre 61 (in II). 

Tallie 61. 

Segments! 
----, -

~--I-

Legs 2 3 4 fi G 

:~G 40 53 73 83 89 
II 40 43 59 83 89 99 

III 42 s;{ 70 106 115 113 
IV 92 11)2 ~):2 i 1 :{S 122 135 



Fig. 26. Aturus miyashitai, male. 
a. Dorsal view. b. Ventral vicw. c. Fourth and fifth segments of right iOllrtll 

leg. d. Maxillar organ with mandibles ant! palpi. 

Fourth legs sexu8.11y characterized. The fourth and fifth segments are shown in 
Text-figure 26. Genital aperture opening in the posterior fissure. Along the 
posterio-lateral margins are arranged about t~n acetabula on both sides of the 
gemtal opening. Nephridial pore opening in dorsum. Colour red. Eyes black. 

Loc,7[it"cs. A male captured OIl OcL 11, 1951 ill Sand,m-kyo torent. The 
species were also collected by tlw author from various places in Hokkaido. 

Rcmmhs. The present species was first described by Prof. T. Pchida m 
1934 from the River Yura, Kyoto Prefecture. Afterwards Dr. Enami(1940)reported 
it from the Izu Peninsula. The species seems common everywhere in Japan. 

24. Atllrlls lIchidai n. Sp.I\ (Fig. 27) 

Male. Body almost pentagonal in shape, rounded in its corners. Dorsal 
surface, excluding epimera, 0.31 mm long and 0.26 mm wide. Interval between 
eyes 103 fJ.. A pair of antenniform bristles, moderately long and slender, arise 
from the anterior portion of eyes. In dorsal groove are found four pairs of 
remarkable glandular plates, each with a hair. Dorsal plate square in shape with 
a sharpened posterior end. Mid-posterior half portion of the plate somewhat 

1) The species has been named in honour of Dr. Tohru Uchida, Professor of Hok­

kaiclo University, Sapporo. 



IValcr-mites from Hiroshima Pref. 289 

incaved, having a pair of papilla-groups in lateral portions as shown in Text-figure 
27. A minute frontal organ found in midway between eyes. In the anterior 
lateral portions of dorsal platEs there are two pairs of feathered hairs. Along 
anterio-lateral margins are arranged many slender h3irs, almost in two rows, 
some of them being feathered. On both sides of genital opening are attached three 
pairs of hyaline appendages. Mandibles 96 11, long, including a claw in each. 
Palpi moderately stout, measuring as in Table 62 (in 11.). 

Table 62. 

Segments 2 :; 

Extensor surface 21 45 30 
Flexor surface 15 3:l 21 

0.1 mm 

Fig. 27. A Inyus uchida! n. sp., male. 

4 

G9 
GO 

f------I 
0.1 mm 

5 

:lO 
28 

c 

a. \rentral view. b. J\IaxilIar 0rgr.ll \\-ith pal;'j. C'. I)orsal 'view, u. FCI!liUl tu 

sixth sf'grncnts of kft fonrth leg 
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On the flexor extremity of second segment, there He two conical protrusions, 
one on the outer side being more remarkable than another on the inne~ side. Legs 
moderately stout. Fifth segment of third legs with mam' swimming hairs, rather 
short, on the terminal half. vourth and fIfth segments of fourth legs armed with 
many bristles, which Clre characteristic and complicated in shape as shO\vn in the 
text-figure. Comb-toothed peculiar bristles, fi\'e in number, one of which IS 

remarkably longer than the others, found on fifth segment. Measurement of 
segments gnTen 111 T:1bl" 6:~ (in !t). 

'fable 63. 

Segln(;nts, 

Legs I 
2 3 4 5 6 

I 

r ao 30 :i:i I 63 75 I'll 
II :l:l 3:3 51 66 81 87 

rlr :l6 45 (13 8(' .J !~3 III 
lV 63 60 6:l 9G 114 12:3 

Venter occupied with epimera which form a \~entral shield. In the posterio-Iateral 
parts along extremities, there arc arranged acetablua in a rowan both sides. 
Penis scaffold 83 It wiele. Colour somewhat purplish red. 

Locality. A male captured on Oct. 9, 1951 in a stream in Shinj6-mura, 
Yamagata -gun. 

Remarlls. Though the present male resembles the following se\'eral species: 
A. seitulus C. Angclicr; A. llatallgellsis Protz; A. sClltdLz/crus "':lIter; A. fonti1laZis 
Lundblad and A. c1071gatlfs \','aItpr, it is different from these species in the feature of 
dorsum and in shape of bristles on the fourth and fifth segments of fourth Icgs. 

25. Atllrlls hiroshimaensis n. Sp.l) (Fig. 28) 

Fonale. Blxly almost el1iptical in shape, O.2f):~ mm wide and 0.325 mm 
long in dorsum excluding epimera plates. T ntc[\';d between e,-es 80 1.1. In dorsum 
present tW() pairs of papilla-groups, one jnst behind E'yes and another ncar the 
posterio-Iateral margins of dorsal shield. Maxillar organ 82 It long. Mandibles 
0.1 mm long, each induding it claw. Palpal segments measllrcr1 as in Table G4 (in p). 

Tab'e 64. 

Segments 2 3 4 :; 

Extensor surface 18 I 48 : :,n 60 33 

I 
, 

Flexor surface 15 :l2 21 48 :lO 

1) The specific name rcfCTs to the loc81ity where j1 ,,-:(8 found 
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Flexor terminal end of second segment not so protruded as that of the male of 
Aturus uchidai n. sp. Epimeral region rather small and almost circular in shape. 
Legs wholly destitute of swimming hairs, with segments as in Table 65 (in II). 

Tdb1e (i5. 

~ ---- Segments 
~ I 2 :3 4 5 6 Legs -. 

'-'---

I 24 I 24 :,6 48 60 66 
1I 27 27 39 48 60 69 

III 30 :{O 42 6f) 81 ';0,7 
IV 4" 48 57 69 90 84 

Genital acetabula 11 on right and lOon left side. Nephridial pore opening 111 

dorsum near the posterior extremity. Colour blackish red. Legs purplish black. 
Eyes black. 

0.1 mm f----I 
o 1 mi~1 

Fig. 28. A lupus lziroshimacnsis n. sp., female. 

a. Dorsal view. b. Ventral view c. Maxillar organ with mandibles and palpi. 

Locality. Two females were captured on Oct. 9, 1951 111 a stream in 
Shinjo-mura, Yamagata-gun. 

Remarks. Though the present female may be the female of the preceding 
species A. uch1dai n. sp., the author is still doubtful, because the body is too small 
and also too blackish comparing with the female of the preceding species. This 
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female seems new to scitcnce, though similar to the female of A. c!ongatus \\'alter, 
differing in details in figures of dorsum and genital plates. 

26. Aturlls rOiu;ldus tl. sp. J) (bg. 29) 

Female. Body almost round, 0.332 mm \vide and 0.384 mm long in dorsum, 
excluding epimera. The spaces betvvccn hind(T parts of dorsum and yentral shields 
are small. Intcrval between eyes 120 (J.. Antenniform bristles moderatlely 
long 8tanding j nst :lntf'rinr tn eyes. Dorsal shield parose, large and round. 
;\faxillar organ 84 fl long and 64 (1 widc. Mandibles 126 Il long, including a claw 
in each. Palpi measured as in Tablc 66 (in (1). 

Tab'e f6. 

Segments 2 3 4 5 

Extensor surface 23 S7 33 81 40 
Flf'xor surface 21 :)6 21 6.6 I a6 

Epimera porose, their shapes bcing given in the tcxt-figure. Legs destitute of 
swimming hairs with segments as in Table 67 (in Ii). 

Table 67. 
-_._---._--" 

___ ~egln(~lts ' 
Lt'gs ~-_______ 2 :l 4 5 G 

~H :m ;iq 57 75 8~ 
IT 3G .1G 48 n:l 78 87 

IIi :l~l 39 51 78 99 9G 
1\' SI 6:1 (~q ~):l )('S 111 

Genital lips striated and roundly protruded posteriorly. Genital acetabulrl. 
counted in twu specimens as follows: 9 and 6 on right side; 9 and 8 on the lett. 
Excretory' pore o11ening in dorsum just anterior to the genital opening. 

Locality. Two females, one of which is aberrant in anterior part of dorsal 
shield, captured on Oct. 11, 1951 from Sandan-kyo torrent. 

Remar!?s. Though similar to that of the Javanese species A. obtusisetus 
minutus Viets 1935 ar:d the Japanese species A. mzyashitai Uchida 1934, the present 
female is somewhat different in body size, shape and genital lips. 

]) The new species has been named according to the almost globular body sl18pc III 
(1orsum. 



I 
f-------I 

0.1 mm 

lVater-l1t1tes front J.~h"I'OshiYJ7a Prfl 

Fig. 29. Aturus yotundus n. sp., female. 
a. Dorsal view. b. Palpi. c. Ventral view. d. Anterior part of dorsum in 
an aberrant specimen. 

27. Kongsbet'gia hiroshima n. sp.ll (Fig. 30) 

24:3 

M ale. Body oval, 256 fl., long in dorsum, excluding epimera plates and 
200 f! widp in th~ widest part. Interval between eyes 80 fl. Many traverse 
wrinkles found in dorsum. Antenniform bristles moderately long. Maxillar 
organ 78 fl., long and 48 fl., wide. Mandibles 102 fl., long, including a claw in each. 
Palpi prominently large, measuring as in Table 68 (in fl). 

Tahlp hH 

Segments 2 
i 

:~ 4 5 
-------

Extensor surface 12 63 
I 

31 h3 3h 
Fle'{or surface 1 :~ 36 15 4:~ 36 

I 

Second segment, largest of all, with four bristles, three of which are feathered, 
on the extensor surface, and two conical protrusions on the flexor surface of the 
lateral sides almost at the basal portion. Third segment short, having two bristles, 
------- --------

1) The specific name refers to the locality where it was found. 
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one of which on the inner surface is larger than another on the outer surface, in the 
extensor terminal end. Fourth segment long. Epimera fused, forming a ventral 
shield as a whole. Legs devoid of swimming hairs, provided with several stout 
bristles around the margin of segmPllts. Legs measured as in Table 69 (in /1)' 

J~I 01mm~ 
.,~ 

: __ -----1-1 '\' -- d -.... 
O.lm, 

Fig. 30. f(ongsbergia hiroshima n. sp., male. 

a. Ventral "icw. b. Fifth anel sixth segments of left fOlll'tll 1'·g. c. Doreal 
yicw. d. Palpi attacheel to maxillar organ. 

·~gments··1 
Legs ~ .._- I~f -l---~~ 

IV 45 

Table 69. 

2 

30 
30 
30 
60 

3 

33 
33 
39 
45 

4 

39 
42 
45 
51 

5 

G6 
57 
GG 
66 

60 
63 
75 
84 

Fifth segment of fourth legs characteristic of bristles as shown in Text-figure 30. 
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Genital opening lying near the posterior extremity of body in venter. On both 
sides of genital opening, along the posterio-lateral margins of the ventral shield, 
are arranged numerous minute acetabula nearly in two rows. ~ephridial pore 
opening in venter immediately posterior to the genital opening. Colour brownish 
red. Epimera and legs purplish black. Eyes black. 

Locality. A male captured on Oct. 9, 1951 in a brook in Shinj6-mura, 
Yamagata-gun. 

Remarks. Though the present species resembles mnch the European species 
K. m,;derna, it is different in bristles on the fifth segment of fourth legs. 

28. Kongsbergia uchidai n. Sp.l) (Fig. 31) 

M ale. Body oVid, somewhat pointed in posterior contour, 0.3 mm long 
in dorsum, excluding epimera plates and 0.216 mm wide in the widest portion. 
Interyal between eyes 92 /1. Though similar as a whole to the preceJing species 
K. ht'roshima n. sp., the palpal segments are different in r1etails for bristles on second 
segments, measured as in Table 70 (in pl. 

Table 70. 

Segments 2 ~ 
I. 

4 5 

Extensor .surface -I 12 84 ii 32 
I 

76 36 
Flexor surface .6 ,14 I 18 48 ~2 

I I 

Eight bristles, fiYe of which are feathered, inserted 011 the surfc: ce of the second 
segme:·,t mostly on the extensor surface. Third to fiiHl segments all similar to 
those of K. hiroshima n. sp. Ventral shield also akin to that of K. hil0shima n. 
sp. Pedal segments measured as in Table 71 (in fl.). 

Table 71. 

SegL[l(;nt~ 

Legs 2 
I 

3 4 5 6 

r 24 3~ 39 48 63 66 
II 27 26 42 45 69 72 

III :,3 33 48 57 81 90 
lV 60 66 60 57 72 78 

Legs devoid of swimming hairs. Fifth segment of fourth legs characteristic of 
brist:es. Near the distal end of fifth segment two bristles, one horn-shaped and 

1) The specifIc name has been endowed in honour of Dr. Tohrn Uchida. 
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another minutely comb-toothed, are found. 
open near the posterior extremity in venter. 
legs purplish black. Eyes black. 

Genital opening and excretory pore 
Colour blackish red. Epimera and 

II 

Fig. 31. Kongsbergia uchidai n. sp., male. 
a. Ventral view. b. Dorsal view. c. Maxillar organ with palpi. d. Fifth and 
sixth segments of left fourth leg. 

T __ 1_'1. .. 
l.JOCUt'H)!. 

Yamagata-gun. 
A i11clle captured on 1\,,4,. {\ 

\.JL-L. ;:/, 
1 Ilt= 1 
1 ;:It} 1 In a L _~ ~ 1~ 

LJlI 'Ul\ in Shinjo-mura, 

Remarks. Althollf?:h the present species is very akin to the preceding species 
[C h~roshima n. sp., it is different in the bristles on the fifth segment of fourth legs, 
i.e. in having a minutely comb-toothed bristle. There is no record of a species 
having such a comb-toothed bristle on the fifth segment of fourth legs. 

29. Ko,lgsbergia enamii n. Sp.l) (Fig. 32) 

Male. Bony oval in shape, 0.35 mm long and 0.24 mm wide in dorsum, 
excluding epimera plates. Interval between eyes 96 fl.. Maxillar organ 130 /1 

long and 75 /1 wide, situated in a deep maxillar bay. In dorsum can be seen many 
traverse wrinkles. Palpi prominently thick and stout, with segments as in 
Table 72 (in fl.). 

1) The new species has been named in honllr of Dr. M. Enami, Associated Professor 
of Hiroshima University. 



Segments 

Extensor surface 
Flexor surface 
Height 

Water-mites from Hiroshima Pre}. 

Table 72. 

2 3 
-- - ----

IS 117 54 
21 51 21 
40 108 68 

4 

~H; 

48 
38 

5 

45 
42 
20 

247 

Fi.rst segment very short, having a bristle on the extensor terminal end. Second 
segment characteristically thick provided with nine bristles, thee of which are 
feathered, on extensor surfacf' and two papiIlous protrusions on flexor surfacf'. 
A spine on the extensor terminal inner side is long. Thirrl segment also thick 
compared with that of the other species and very short. Fifth segment triangular 
in the side view. Legs all destitute of swimming hairs and rather short except 
fourth leg which is stout and long. Pedal segments m~asured as in Table 7~~ 

(in p.). 

Table 73. 

~~gmcnt"l 

I 
2 3 I 4 5 6 Legs '---___ ~_I. 

1 -- - -1---[--27-- - ----~ - -------

36 42 54 75 75 

TT I 27 
36 39 51 78 84 

III 36 45 54 60 90 96 
LV 69 75 72 72 87 87 

Fifth segment of fourth legs characteristic of shape. Distal haH 01 tne flexor 
margin concave. At the proximal end of this concaved area are present a large 
horn-shaped bristle and a small accessor j bristle. Ventral shield large, streched 
out from the body in epimera margins of the anterior half. On both sides of the 
genital opening and along the posterio-lateral milrgins in venter are arranged 
numerous minute acetabula in three to four rows. Excretory pore opening in 
venter. Body colour brownish red. Palpi, epimera and legs purplish black. 
Eyes black. 

Locality. A male was captured on Oct. 11, 1951 in Sandan-kyo torrent. 
Remarks. Though similar to the European species K. materna, the present 

species is different in palpi which are stouter, especially in second segment, and 
also in the bristles on the second segment. The species which was described as 
K. materna by Enami (1940) from the I>:ll Peninsula seems to the author not to be 
K. materna, out belongs to the present species. 
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,"-----------------i 
(jlrnm 

Fig. 32. Kongsbergia enamii n. sp., male. 

iii rn1l1 d 

e 

a. Ventral VIew. b. Palpi. c. Dorsal view. d. Fourth to sixth segments oj 

right fourth leg e. First and second segments of right fourth leg. 

30. Arrenurus (Arrenut·us) agrionicoilis Uchida (Figs. 33, :34) 

Male (Fig. 33). Body 1.152 mm long, including petiolus, 0.72 mm wide 
III the widest portion and 0.608 mm high. Interval between eyes 352 p. Rody 
contour in dorsal view nearly oval with shouldered anterio-lateral margins. 11aving 
posterio-Iateral protrusIOns, moderately developed. Dorsum well arch eel , haying 
'1 pair of glanciular clcvatlOns o'atslde the dorsal groove, one pair of conic,ll 
protuherances, somewhat bent forwarel in its summits, in the middle, and a pair 
of elevations in the mieldJe portion near the posterior extremity. The area 
enclosed by dorsal groove is moelerate in size measnring 464 p wiele in the widest 
portion. Posterior margin of cauda having two shallow incision!", from which 
several pairs of hairs sprout. Petiolus stout and characteristic of shape, almost 
rhomboiel, measuring 260 /1 long from base to tip and 140 /1 wide in the middle 
widest portion. Terminal half part of petiolus hyaline and the posterior extremity 
finely indented. Lateral crooked hairs slightly longer than a half of petiolus and 
curved towards it with their tips. Maxillar organ thick and short measuring 
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164 f1 long and 120/1 widf'. Mandibles 19f1 /1 long, including a claw in each and 
76 /1 high. Palpi measurect as in Table 74 (in 11). 

Table 74. 

Segments :2 3 4 5 
" 

---

El>tensor surface 32 84 '72 100 64 
Flexor surface 18 40 28 68 GO 

Second segment with seven bristles, five of which are feathered. Third segment 
bearing two bristles, one on each side near the extensor surface. Fourth segmf'nt, 
hrgest of all, with two minute spines near the extensor terminal extremity, and 

Fig. 33. Arrcnurus (An.) agrionicolus, male 

a. Dorsal view. b. Ventral view. c. Lateral view. d. Mandible. e. Hight 

palpus. f. Maxillar organ. g. Fourth to sixth segments of left fouri.h leg. 

a sword-shaped movable bristle on the flexor inner margin. Fifth segmf'Dt slender 
claw-like. Epimera plates shown in the text-figure. Posterior margin of fourth 
pair characteristically pointed in its middle portion. Legs measured as in Table 
75 (in f1). 
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Table 75. 

--~ Segments 
- 2 ,) 4 Legs '. 

---------~ 
.'i G 

--------- ---------

I 
J 8/3 92 140 180 I 

II 100 108 148 200 
172 252 
196 272 

If I 112 124 144 184 1H4 232 
IV 140 192 200 228 136 176 

On terminal end of fourth segment of fourth legs is provided with a spur 76 p. long. 
On its summit are provided with six spines, rather short and unequal in length. 
Genital wings, in ventrdl and lateral view, contoured in the text-figure~. Genital 
opening 88 p. long. Excretory pure opening immediately posteric·r to the genital 
opening. Colour bluish green. Eyes black. 

Female (Fig. 31). Body oval in shape, 1.136 mm long and 0.976 mm wide 
at the widest portion. Interval between eyes 384 p.. Grooved area in dorsum 
almost round in shape, 784 p. long and 704 p. wide. Anterior end of body narrowed 

i·----~ 

Fis;. 34. Arrenuyus IA'·r.) agrionico/us, fonal",. 
r.. Ventral "iew. b. Dorsal view. c. ]\T;llIoiblc 
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and concave a little in the middle of the margin. Posterio-Iatera 1 corners protrude 
conically. Posterior margin rounded enough. Maxillar or~an, mandibles and 
palpi all completely same in shape as those of the male. Maxillar organ 192 {1 

long and 140 I! wide. Mandibles 210 fl long and 80 fl high. Palpal segments 
measured as in Table 76 (in fl). 

Segments 

Extensor surface 
Flexor surface 

---I 
Table 76. 

2 

36 I 
20 I 

92 
40 

3 

72 
24 

4 I 

-~~ I 

5 

1'8 
64 

Epimera plates somewhat different from those of the male, posterior margin of 
fourth epimera not so sharpened posteriorly as those of the male. Measurement 
of legs given in Table 77 (in fl). 

Legs 

----T--l 
III 
IV 

Table 77. 

2 
I 

88-1-- 80 

96 I 100 
112 120 
216 188 

1- ;,,-' -:0-'----:64-- -:00 

148 208 196 216 
152 200 192 204 
204 240 204 204 

Genital plate of one side 118 11 long and 82 I! wide. Genital wing wiil.c in its basal 
portion, tapering toward the terminal portion and measured 296 Ii long at the 
anterior margin. Nephridial pore located near the extremity in venter. Body 
and eyes same in colour as those of the male. 

Locality. Collected elcven males and a female on Oct. 12, 1951 in a pool 
111 Kumano-mura. 

Remarks. The present specie!' was first recorded by Prof. Tohru Uchida 
as a new species from Yatsushiro, Kyushu, reporting that the larva is parasitic 
on a dragon-fly belonging to the Agrionidae. The female of the species was also 
reported by Uchida & Imamura (951) from a lake at \Vuchang, Middle-China. 
Though the Chinese female specimens have a few differences in detail from the 
Japanese specimens, it seems to be a local variation. 

31. Arrenurus (Arrenurus) japonicus Uchida & Imamura 
Collected three males and females on Oct. 10 in a pond in Oasa-mura, 

Yamagata-gun and six males and two nymphs on Oct. 12, 1951 in a pool in Kuma-
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no-mura. Though the present species was recorded as a new species by Uchida 
8:: Imamura in til" paper of Imamur,l. (19Ei2i on specimens from Kvushu, it 
hael already heen found trom Tokyo ancl prO'.'j:o;ionally reported hy Prof. Uchida 
in 19(18. This species seems common in Japan, because 3pecimens have been 
collected by Dr. Uchida and the auther from the following localities: 
Hokkaido, Tokyo, Kagoya, Hyogo Pref., Kyuslll1, 

32, A.rrenurlls C4rrenurus) petiospi'!1us n, Sp,1) (Figs :3'=;<~7) 

Male (Fig. (15). Body large, 1.248 mm long including petiolus, 0.865 mm 
wide in the widest portion and 0.768 mm high. Body contour almost globular, 
having posterior large protuberances. lnteryal between eyes 416 /1. Dorsum 
well-arched, proyided \yith a pair of glandular elevations outsicle the dcrsal groove, 
a pair of conical protuberances, of which summits bent forwards, in the middle, 
and two pairs of small elevations near the posterior extremity. The area encircled 
by a dorsal gro:J\'e i5 spherical in shape and 500 (1 wide in the widest diameter. 
The area of caudal extremity is described in the text-figure. Petiolus prominently 

Fig. :~5.~ c"' YYcl1ur1Is7(.,j rr.) pctiospil1l1s 11. sp., male . 
. j. Ilorsal \'icw. b YClltral \'iew. c. Lateral Vif.".\' d. Mandible. e. !lIaxillar 
organ. f. Fourth to sixth spgments of right fOllrtll lev. g. Right palr113. 

1 \ The ncw srccics 1,23 been l1?nHc1 in connection with illC' sriniatc(j rdiohls 
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large and characteristic of shape, having a bundle of crooked spines at the veniral 
te:minal extremity as shown in the text-figures. Petiolus 250 fl long, including 
spiniated portion and I-!OII wide in the ,videst part. l\Iaxillar organ longlT t1:an 
that of A. japonicus measuring 230 II long al!d 136 Ii wide. Mandihles 232 I~ long, 
including a claw in each and 90 I~ high. Palpi measured as in Table 78 (in pl· 

Table 78. 

Segments 2 :~ 4 5 
--

I Extensor SUl face 3H 88 72 120 ('8 
Flexor sllriacc 20 44 24 90 ('8 

First segment provided with a feathered bristle on the extensor terminal portion. 
Second segment with eight bristles, three on the extensor surface all feathered. 
In third segment inserted two bristlr;s, one on each lateral side. Fourth segment 
r;tther straight on extensor surface and roughly curved on the flexor surface. 
Penal segments measured as in TabJ[> 79 (in p). 

Table 79. 

Segments 

1 I 
Legs 2 3 4 J 5 G 

I 96 10:1 163 200 185 281 
II 89 118 178 222 222 30:l 

III 141 141 170 2:,0 222 281 
1\' 178 237 244 281 148 185 

Spur of fouth segment in fourth legs 81 fl long, provided with five e(lually long 
hairs on its summit. Genital wings long and slender except the broad basal 
portions as shown in the text-figures. Genital opening 87 II long. Colour yellow 
ochre. Eyes reddish black. 

Female Fig. 36). Dody almost globular in shape, 1.136 mm long and 1.()-l 
mm wide. Anterior m'jrgin somewhat coneaved posteriorly and the posterior margin 
almost straight but a liWe rounded, having conical elevations at the posterio-latnal 
corners. Interval betWeen eyes 416 p. In dorsum a pair of glandular elevations 
are found outside the dorsal groove and three pairs of gland plates, each attended 
with a hair, in the dorsal grooved area which is circular in shape, 752 f1 long and 
700 11 wide in the widest part. ~faxillar organ, mandibles and palpi all entirely 
equal in shape to those of the male. Maxillar organ 220 p long and 136 II wide. 
Mandibles 230 p long and 84 I~ high. Palpi measured as in Table 80 (in I~)' 
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Fig. 3(1. Al'l'cnuyus (An.) petiospinus n. sp., female. 
:t. Ventral dew. b. Dorsal view. c. Mandible. d. Right palpus. c. MaxillaI' orgall. 

Table 80. 

Segments 2 c1 4 5 
-------- -------

ExLcUbUl ~Lll~dLe 't\} ,.,'" '''' 
i 

112 i fa 
Flex'Jr surface :38 42 28 92 68 

Measurement of legs as III Table 81 (in p). 

Table 81. 

Legs 

--- Segments I 
----------~~-- 2 :3 

I 
4 5 

I 
6 

- -----

I 

J 92 92 160 200 176 2~2 
II 108 IrS 172 228 204 244 

TIf 120 120 164 I 216 204 244 
IV 160 208 228 260 208 220 

Genital plate 148 /.1, long and 81 /1- wide. Genital wings 260 /I long on anterior 
margin of one wing. Excretory pore opening near the extremity in venter. 
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Colour same as that of the male. 
Nymph (Fig. 37). Body oval in shape, 0.516 mm long and 0.472 mm wide. 

Skin not hardened, covered on all the surface ",ith fine striations. Interval between 
eyes 220 /1. Maxillar organ, mandibles and palpi all almost a1il~e to those of the 
imago. Palpal segments measured as in Table 82 (in /1). 

Segments 

Extensor surface 
Flexor surface 

Table 8Z. 

20 
10 

I 2 

G4 
ZG 

3 4 05 
----------- -

I 

;J 
48 80 fi8 
lZ SG SG 

First segment destitute of bristles. Second Isegment with four bristles, two of 
which on the extensor surface feathered. Third to fifth segments similar as a whole 

Fig. 37. Arrenurus (Arr.) petiospinus n. sp, nymph. 
a. EDimcra and provisional genital organ. b. Left palplls. 

to those of the imagines. Epimera shown in the text-figure. Measurement of legs 
as in Table 83 (in /1). 
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Legs 

Segl1wnts i 

I 
-----------

T 
JJ 

Til 
1\' 

4H 
52 
56 
76 

T. Imamura 

Table 83. 

2 I 

4H I 
52 I 56 
92 

5 6 

112 14H 
124 148 
120 148 
132 ]40 

Epimera and legs porost'. Genihl wing 144 11 in anterior margin. Colour yellow. 
Eyes black. 

Locality. Collected five males, six females and a nymph on Oct. 12, 1951 
in a pond in Kumano-mura. 

Remarhs. The male of the present species is characteristic of the petiolus 
which has a peculiar spine bundle on its tip. 

33. Arrenurus (Arrenurus) hadai n. Sp.I) (Fig. 3R) 

Female. Hody oval in shape, 0.63 mm long and 0.547 mm wide. Interyal 
between eyes 214 /.1. In dorsum a pair of glandular small elevations outside the 
dor3al groove. There are three }lairs of glands in dorEal plate" hich is encirclEd 
by a dorsal grooye. Maxillar organ 87 11 wide. Mandibles 114 p. long. including 
a claw in each and 54 11 high. Measurement of palpi giYen in Table 84 (in pl. 

Table 84. 

Scgtl1cnts 2 3 
i 

4 5 

Extensor surface 64 40 I 72 36 
~l ______ • _." __ .1: __ ~ 

28 2G S6 ..,-" 1'11...:.'\.1)1 ::">LJ..l Idee I 
I 

Second segmr'nt witJ~ six br:stles. The figure of each segment is illustrated in 
the text-figure. Epimera, genital organ and genital wings shown in the text-figure, 
and pedal segments in Table 85 (in I'l. 

Table 

Segments! I 
Legs 

---~ 
I 2 

I I 

I 
I 

42 48 
IT 45 56 

nI 60 64 
IV 92 IO() 

----------- -

85. 

I 

:1 I 
I 

84 
I 92 

88 ! 

116 

4 

100 
112 
120 
132 

5 

100 
108 
120 
1:~2 

6 

104 
112 
12() 
l:l6 

1) The new species has been named in honol1r of Dr. Ycsine Hacla, a limnologist in 
Hiroshima Prciecture. 
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Genital plates area oval, broadened in posterior portion, 14:3 fLlong and 1:17 IL wIde. 
Genital wing 182 1£ lrmg on the anterior margin and 86 IL wide in the v\ic1est part. 
Excretory pore lying in vC'nter between genital organ and posterior body margin. 
Colour green. Eyes black. 

Fig. ~~8. "lr/,cmtrus (An.) hadai n. sp., female. 
a. Dorsal view. b. Ventral view. c. Eight palpus. d. Mand i b1.c. 

Locality. Only a female was captured on Oct. 10, 1951 in a pond in 

Remarks. Though the present female is most akin to the] avanese species 
A. (Arr.) ansatus Walter, it is clifferent in body size, shape of genital wings and in 
fourth segment of palpi from the latter. The males)) and females were collected 
from Hyogo Prcif'cture by the author. The present species is specially character­
ized iE the form of the male. 

34. Arre,wrus sp. (Fig. ~i9) 

Nymph. Body almost globular in shape, 0.577 mm long and 0.5:-35 mm 
wide. Skin not hardened all the surface covered 'Nith fine striations. Interval 
between eyes 222 fL. Maxillar organ rather long, 117 11, long and 81 11, wide in the 
widest portion. Mandibles stocky, 9:3 fL long, including a cla\\> in each and 48 /1-

high. The figure of papli is as in the text-figure. Sword-shaped bri~tles at the 
flexor margm of fourth ~egment comparatively longer than that of the preceding 

1) Th", author will describe the male ill the near future. 
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species A. (Arr.) hadai n. sp. Segments measured as in Table f6 (in f1). 

Segments 

Extensor surface 
Flexor surface 

Table 86. 

18 
12 

2 i 3 I 4 

-5-I-i --42-T 6:3 

21 I IS I 42 

5 

48 
45 

Epimcra and legs porose. Measurement of legs given III Table 87 (in f1). 

0.05 mm 

Fig. 39. 
a. Epimera and provisional genital organ. h. Right palplls. c. Maxillar orgall. 
<I. Mandible. 

Table 87. 

~~ Segments ! 

LP'~ 2 3 4 5 6 

---------------

I 

I 36 I 36 66 81 90 99 
1I 42 45 69 93 lOS 12(l 

TIT 48 51 69 96 102 126 
IV 63 75 96 120 123 144 

Local1:ty. A nymph captured on Od. 12, 1951 in a pool in Kumano-mura. 
Rematks. Although the present nymph appeares at a glance as the nymph 

of the preceding species A. (Arr.) hadai n. sp., it can not be definitely concluded 
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from the body size, palpi etc. 

35. ArrenuruS' (Micruracarus) madaraszi (Daday) 
Collected five males and six females on Oct. 10 in a pond in Oasa-mura, 

Yamagata-gun; two males and a female on Oct. 12, 1951 in a pool in Kumano­
mura. The species 1S common in Asia from the tropical region to the middle part 
of Japan. 
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