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PRAEFATIO

Societas Entomologica Da-
nica LXXYV abhinc annos
a. d. VIIII Kal. Mart. consti-
tuta est. Ex illo tempore
profuerunt societati nostrae
imprimis tres viri docti,
quorum gratam memoriam
retinere debemus: R. W.
SCHLICK, qui inde ab origi-
nibus societatis, per XL an-
nos societatis praeses, om-
nem rationem insecta in-
digena colligendi instituit,
Fr. MEINERT, qui Actis so-
cietatis quae ,,Entomolo-
giske Meddelelser“ inscri-
buntur conditis, societatis
apud viros doctos auctori-
tatem amplificavit, deinde
Kar L. HENRIKSEN, qui ab
anno MDCCCCXVIII primo
Actis Entomologicis eden-
dis praefectus postea prae-
ses societatis, ut variae en-
tomologiae disciplinae iun-
gerentur atque omnes ae-
qualiter florerent operam
navavit. Studia atque la-
bores eorum virorum doc-

FORORD

Den 21. Februar 1943 er
det 75 Aar siden Entomo-
logisk Forening stiftedes.
I den Fremgang, Forenin-
gen har gennemgaaet i de
siden da forlebne Aar, har
isger tre Meend preeget den:
R.W. ScHLICK, der var dens
Formand i de forste 40 Aar,
formede den i samlermsees-
sig, faunistisk Retning; Fr.
MEeiNERT grundlagde i 1887
dens Tidsskrift Entomolo-
giske Meddelelser og gav
den derved sit videnskabe-
lige Ansigt udadtil; og en-
delig streebte Kar L. HEN-
RIKSEN, siden 1918 forst
som Redakter siden som
Formand, at forene de for-
skellige Lejre inden for
Entomologien, saaledes bi-
dragende til at alle Ento-
mologiens Grene fik lige
Udviklingsmuligheder. At
denne Streeben har baaret
Frugt, har en Reekke dan-
ske Forskere villet benytte
dette Jubileeum til at vise;



torum sine fructu non fu-
isse opuscula ab entomolo-
gicis Danicis hoc in libro
ad solemnia societatis nos-
trae celebranda collata te-
stari volunt atque cordi no-
bis est haec opuscula dedi-
cari memoriae Kai L. Hen-
riksen dr. phil., qui usque
ad mortem immaturam sem-
per fuit magister atque ad-
jutor eorum omnium, qui-
cumque se in patria studiis
entomologiae dederunt.
Instituti Rask-Oerstediani
praesidibus, quod ad haec
opuscula praeparanda im-
primendaque opes nobis
summa liberalitate conces-
serunt, justas atque debitas
gratias agimus.

S. L. TUXEN.

og det er da naturligt at
vore Afhandlinger dedice-
res Mindet om Dr. Kai L.
Henriksen, der indtil sin
alt for tidlige Dod var Lee-
reren og Hjeelperen for alle
danske Entomologer.

En eerbedig Tak skylder
vi Direktionen for Rask-
Orsted-Fondet, der har be-
kostet Bindets Udgivelse.

S. L. TUXEN.

Verterunt vel perlegerunt:
Latina: HENRIK HAARL@V.
Anglica: EMILIE GLEERUP.
Gallica: ELLEN MILLING.
Germanica: SOPHIE HELLMANN.



1.

Mallophaga from Gallinaceous Birds.
By
C. Overgaard.

The present paper is the result of an examination of a rather
large material of Mallophaga from gallinaceous birds found in
the Zoological Museum of Copenhagen. Species already fully de-
scribed are only dealt with in order to catalogue the material.
Descriptions and figures are not given except in case of doubt
or in order to supplement previous statements. As regards the
nomenclature, I have followed Kéler (1939) for the Goniodidae
and Clay (1938) for the Lipeuridae. Since no monographs exist
of the remaining groups in question, I have followed the prin-
ciple to use the names most commonly employed. The names of
genera are those used by Harrison (1916), the only exceptions
being Columbicola and Menacanthus. My list of synonyms does
not claim to be complete, I have only endeavoured to give the
names most commonly used in earlier records and to refer to
works giving the best descriptions and in some cases also figures.

If not otherwise stated, the material from pheasants and par-
tridges has been collected by Holger Madsen, mag. sc. The re-
maining specimens seem to be of a rather casual origin; where
possible, I have given the name of the collector in parentheses.

Lastly, my best thanks are due to S. L. Tuxen, mag. sc.,
for his readiness in placing the material at my disposal and for
much good advice.

Goniodidae.

1. Goniodes pavonis (L.).
Pollino del pavone, Pollino del pavone bianco Redi 1668, Pedi-
culus pavoni Linné 1758, Nirmus tetragonocephalus Olfers
1815, Gonicdes falcicornis Nitzsch 1818, Goniodes falcicornis
Boisduval et Lacordaire 1835.
Zool. Gardens 1. 4. 1901: 23 33 14 QQ, 21 juvv.
(leg. Schlick). — Zool. Gard. 7. 7. 1925: &, 3 QQ.—
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Agricultural College: &, 2 QQ, juv.— All from Pavo
cristatus.
Distribution: Sweden, England, Holland, France,
Germany, Hungary, Italy, U.S. A., India, S. Africa.
Hosts: Pavo cristatus, P. muticus, P. nigripennis.

2. Goniodes spinicornis Nitzsch.

Goniodes spinicornis Nitzsch 1838, G. spinicornis Giebel 1866,
G. bicuspidatus Piaget 1880.

Zool. Gard. (Tragopan satyra) 29.2. 1912: 6 55,1099,
22 juvv. — Zool. Gard. (Trag. temmincks) 30. 5. 1913:
94J, 899, 3 juvv.— Without locality 12. 3. 1918:
12 84, 6 @Q. — Zool. Gard. (Trag. satyra) 10. 11.
1932: 10 443, 11 QQ, 3 juvv. — Zool. Gard. (Trag.
sp.) 10. 11. 1935: Q.
Distribution: Holland, France, India, Himalaya,
China. Hosts: Tragopan satyra and T. temmincki.
3. Gonotyles cervinicornis (Giebel).
Goniodes sp. Nitzsch 1866, G. cervinicornis Giebel 1874.
Zool. Gard. (Gennaeus nycthemerus) 15. 10. 1937: &, Q.
Distribution: Vienna, India, Himalaya, Siam,
China, Cochin-China, California. Hosts: Gennaeus
nycthemerus, Tragopan satyra, Lophura diardi.
4. Gonocephalus chelicornis (Nitzsch).

Goniodes chelicornis Nitzsch 1818, 1832, Goniodes bitubercu-
latus Rudow 1869.

Without locality: @, juv. (leg. Schlick). — Skane,
Sweden, 17. 12. 1934: 2 54, T QQ. — Both from
Tetrao urogallus.

Distribution: Sweden, Finland, England, Hol-
land, Germany, Hungary, Russia, Arctic N. America.
Hosts: Tetrao urogallus, T. medius, Lagopus lagopus.

5. Gonocephalus tetraonis (L.).
Pediculus tetraonis Linné 1758, Goniodes tetraonis Denny

1842 (pars), Goniodes heteroceros Nitzsch 1861, Goniodes ho-
mocerus Giebel 1861.

Denmark: 36 §d, 21 @Q, 28 juvv. — Nymindegab
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26. 1. 1914: 59 S, 36 Q@Q, 22 juvv. — Both from
Lyrurus tetrix. '
Distribution: Sweden, England, Holland, Ger-
many, Russia, Siberia, Canada, Greenland. Hosts:
Lyrurus tetriz, Lagopus lagopus, L. scoticus, L. mutus.

6. Gonocephalus mammillatus (Rudow) 1870.
Nahiktartorvik, Lower Kazan River (Lagopus mutus
rupestris) 24. 5. 1922: Q (leg. Knud Rasmussen).
The find has been published by K. L. Henriksen in
Rep. of the Fifth Thule Exp. 1921—24, Insects p. 33).
Distribution: N. America. Hosts: Lagopus lago-
pus, L. mutus rupestris.

1. Gonocephalus colchici (Denny).
Goniodes colchici Denny 1842, Goniodes colchicus Giebel 1874.
Taarnborg 25. 6. 1937: Q. — Sandved 8. 7. 1937: &,
2 QQ. — Gaune 21. 6. 1937: &. — Brahetrolleborg
15. 4. 1937: 2 54, @, 6 juvv. — Brahetrolleborg
24. 6. 1937: 2 QQ.— All from Phasianus colchicus. —
Zool. Gardens (Euplocamus swinhoii): S, 26 QQ.
Distribution: England, Germany. Host: Phasia-
nus colchicus.

8. Oulocrepis dissimilis (Nitzsch).

Goniodes dissimilis Nitzsch 1818, Goniodes dissimilis Denny
1842,

Gram 1858: 4 5, 3 @9, 2 juvv. — Without loca-
lity: Q. — Both from Gallus domesticus.
Distribution: Finland, England, Holland, Ger-
many, Hungary, China, Japan, Java, Bahama, U.S. A.,
Argentina. Host: Gallus domesticus.

9. Solenodes dispar (Nitzsch).

Goniodes dispar Nitzsch 1818, 1838, Gonocephalus dispar Kéler
19317.

Haarlev, Stensved 29. 10. 1936: &, 2 Q Q. — Lundby
14.7.1937: T8J, 26 QQ, 9 juvv. — Broholm, Gudme
6. 8. 1937: Q.— Begden, Faaborg 26. 10. 1936: &, Q.
— Brahetrolleborg 29.10. 1936: Q, juv.— Brahetrolle-

1=
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borg 17.1.1937: b &, 71 QQ, 3 juvv. — Brahe-
trolleborg 15. 2. 1937: Q, 3 juvv.— Veng 4. 2. 1937:
1334, 8QQ, 8 juvv.— Fur 27.10. 1936: 2 5, Q.
— Jerne, Esbjerg 30. 10. 1936: juv. — Jerne 13. 4.
1937: 2 348, Q, juv. — Jerne 27.4.1937: 2 54, @,
juv.—Sommersted, Haderslev 24. 10.1936: Q, 2 juvv.
— Broholm-Langholm, Haderslev 28. 7. 1937: &. —
All from Perdix perdic.
Distribution: England, Holland, Germany, Hun-
gary, Russia. Host: Perdix perdix.

10. Solenodes capitatus Kéler 1940.
Brahetrolleborg 24. 6. 1937: Q. — Vorse 27. 2. 1937:
@, 3 juvv.— Both from Phasianus colchicus.
Distribution: Germany. Host: Phasianus col-
chicus.

11. Stenocrotaphus gigas (Tasch.).

Goniocotes hologaster Denny 1842, Goniocotes gigas Taschen-
berg 1879, Goniocotes abdominalis Piaget 1830.

Gram 1858: 32 5, 29 QQ, 18 juvv.— Viborg 23. 1.
1889: 31 54, 30 QQ, b juvv. (leg. C. A. Gad). —
Viborg 21. 8. 1889: 2 54, 2 @Q. — Ordrup: &, Q.
— Agric. College: Q. — All from Gallus domesticus.
— The material further includes a tube containing
10 54, 26 Q@Q, 6 juvv. It is seen from the label
that they have been found on a peacock at Viborg.
Probably, however, a confusion of labels has taken
place.

Distribution: England, Germany, Hungary, Sou-
dan, S. Africa, Japan, U.S. A., Argentina. Host:
Gallus domesticus.

12. Margaritenes eurygaster (Piaget).
Goniodes eurygaster Piaget 1885.

Zool. Gard. 30. 5. 1911: 18 54, 113 QQ, 21 juvv.—
Zool. Gard.: 12 54, 26 QQ, 11 juvv. — Both from
Lophophorus impeyanus.

The species has been described by Piaget, but with-



)

out detailed figures, and Kéler’s note in his mono-
graph is based partly on Piaget’s description and
partly on three larvae which constituted the only

172°20%

Fig. 1. Margaritenes eurygaster (Piaget).
a ventral view of last segments of female abdomen;
b male genitalia.

armm

< 3
Fig. 2. Margaritenes eurygaster (Piaget).
Ventral view of left antenna of male («)
and female (b).

material accessible to him. To supplement the pre-
vious literature, I give figures of male and female
genitalia and antennae (figs. 1 and 2). The shape of
the genitalia shows that Kéler is quite right in
placing the species in a separate genus.
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Distribution: Piaget found the species in the Zoo-
logical Gardens of Amsterdam. Host: Lophophorus
impeyanus. Besides, Kellogg and Paine state that
they have found it on the same bird in Himalaya;
however, they give neither descriptions nor figures.

13. Goniocotes hologaster Nitzsch.

14.

Ricinus gallinae de Geer 1778, Goniodes hologaster Nitzsch
1818.

Viborg 1889 (Gallus domesticus): 2 54, 11 QQ (C.
A. Gad leg.).

Distribution: Sweden, England, Holland, Ger-
many, Polonia, Hungary, Algeria, S. Africa, China,
Formosa, Japan, Canada, U.S. A. (It is reported to
have made its appearance in America after 1896).
Hosts: Gallus domesticus, Numida papillosa, N. coro-
nata, Pternistes castaneiventer.

Goniocotes simillimus Kéler 1937.

Haarlev, Stensved 29. 10. 1936: 3 Q Q. — Lundby
14.7.1937: 11 34, 11 @Q, 13 juvv. — Gaune 6. 7.
1937: juv.— Brahetrolleborg 29. 10. 1936: 2 Q Q, juv.
— Begden, Faaborg 26. 10. 1936: Q. — Jerne, Es-
bjerg 13. 4. 1937: &, 6 QQ, juv.— Jerne 27. 4. 1937:
@.— Redding, Haderslev 30. 10. 1936: &, @, juv.
— Sommersted, Haderslev 24. 10. 1936: @, juv.—
All from Perdix perdizx.

Distribution: Germany (Berlin). Host: Perdix
perdix.

15. Goniocotes chrysocephalus Giebel.

Goniodes colchici Giebel 1866, Goniocotes chrysocephalus
Giebel 1874.

Skelskor 25.6. 1937: &, Q. — Sandved 8. 7. 1937: J.
— Both from Phasianus colchicus.
Distribution: Germany. Host: Phasianus colchicus.

16. Dictyocotes diplogonus (Nitzsch).

Goniocotes diplogonus Nitzsch 1838, 1866.
Zool. Gard. (Tragopan satyra) 29. 2. 1912: &, Q. —
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Zool. Gard. (Trag. temmincki) 30. 5. 1913: ab. 475 5 S,
500 QQ, 100 juvv.
Distribution: Holland, France. Host: Tragopan
satyra. Piaget (1880) mentions the species from 7.
temmincki (Zool. Museum of Leyden). However,
Kéler does not regard its identity as established.
Its presence on the latter bird in my material would
seem to show that Piaget’s specimens really belong
to Dictyocotes diplogonus.

17. Chelopistes meleagridis (L.).
Pediculus meleagridis Linné 1758, Goniodes stylifer Nitzsch
1818.
Agric. College (Gallus domesticus): @. — Viborg
(Meleagris gallopavo) 8. 6. 1889: 9 54, 17T QQ (C.
A. Gad leg.). — Denmark: 13 §J, 16 QQ, 8 juvv.
(leg. Schlick).
Distribution: Sweden, England, Holland, France,
Germany, Hungary, Italy, S. Africa, Japan, Formosa,
U. S. A. Host: Meleagris gallopavo (besides some
stragglers from Gallus domesticus).

Philopteridae.

18. Philopterus platyrhynchus (Nitzsch).
Docophorus platyrhynchus Nitzsch 1861, Docophorus platy-
rhynchus Piaget 1880, Docoph. platyrhynchus Mjoberg 1910.

g N
@ ]
Fig. 3. Philopterus platyrhyn- Fig. 4. Lagopoecus
chus (Nitzsch). a clypeus, lyrurus Clay. Male

b male genital plate. genitalia.
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Without locality (Lagopus lagopus) (leg. Fischer): J.
The occurrence on Lagopus lagopus must be re-
garded as occasional, as it is a common species
on various Accipitres (Astur gentilis, Milvus milvus).
Formerly Ph. platyrhynchus included a few, now
separate, species, one of which occurred on Buteo
lagopus; perhaps the similarity of the names had
caused a lapsus on the label: Lagopus lagopus in-
stead of Buteo lagopus. Mjoberg (1910) gives a figure
of the clypeus and the male genital plate of Philo-
pterus gentilis Mjob.; my fig. 3 shows the corres-
ponding parts of Ph. platyrhynchus (Nitzsch).

Lipeuridae.

19. Lipeurus caponis (L.).
Pediculus caponis Linné 1758, Lipeurus variabilis Burmeister
1838, Lipeurus antennatus Piaget 1885, Lipeurus variabilis
var. formosanus Sugimoto 1929.

Gram 1858: 3 QQ.— Viborg 21. 8. 1889: &, @ (C.
A. Gad leg.). — Both from Gallus domesticus.
Distribution: England, Burma, Siam, Sikkim,
Annam, Ceylon, India, Java. Hosts: Gallus dome-
sticus, Gallus g. gallus, G. gallus murghi, G. gallus
Jabouillei, G. sonneratii, G. varius, Euplocamus swin-
hoti.

20. Lipeurus maculosus Clay 1938.
Sandved 8.7.1937: 3 5, 3 Q Q. — Taarnborg
25. 6. 1937: &.— Gaune 21. 6. 1937: &, 2 QQ. —
Brahetrolleborg 15. 4. 1937: 4 Q Q. — All from Pha-
stanus colchicus.
Distribution: England, Hungary. Host: Phasianus
colchicus.

21. Gallipeurus heterographus heterographus (Giebel).
Lipeurus heterographus Giebel 1866, Goniocotes burnetti

Packard 1870, Goniodes eynsfordii Theobald 1896, Lipeurus
burnetti Harrison 1916.

Denmark (Gallus domesticus): 44 53, 51 Q@ Q, 6 juvv.



22.

23.

24.

25.

9

Distribution: England, Rumania, Canada, Mexico.
Host: Gallus domesticus.

Gallipeurus heterogrammicus (Giebel).

Lipeurus heterogrammicus Giebel 1866.

Lundby 14. 7. 1937: Q, 3 juvv. — Broholm, Gudme
6. 8. 1937: 2 QQ, 4 juvv.— Begden, Faaborg 22. 10.
1936: Q.— Brahetrolleborg 17. 1. 1937: 5354, 2 QQ.
— Brahetrolleborg 15. 2. 1937: Q, juv.— Fur 27. 10.
1936: &. — Veno 4. 2. 1937: 6 5 J, 4 QQ, 12 juvv.
— Broholm-Langholm, Haderslev 28. 7. 1937: 3 Q Q.
— All from Perdix perdix.

Distribution: England, Hungary. Host: Perdix
perdixz. Compared with Clay’s investigations it seems
to be far more common in Denmark than in England.
Oxylipeurus himalayensis burmeisteri (Taschenberg).

Lipeurus burmeisteri Taschenberg 1887, Lipeurus castaneus
Piaget 1885, Lipeurus stygius Giebel 1861.

Zool. Gard. (Tragopan temmincki) 30. 5. 1913: Q. —
Zool. Gard. (Lophophorus impeyanus): &, 10 QQ.—
Zool. Gard. (Loph. impeyanus) 23. 1. 1902: 30 & S,
47 QQ, 11 juvv.

Distribution: Nepal, Sikkim, Yunnan, Upper
Minho (India), China. Hosts: Lophophorus impeya-
nus, L. sclateri, L. Uhuysii, Tragopan blythii, T. tem-
mancki, 1. caboti.

Oxylipeurus longus (Piaget).

Lipeurus longus Piaget 1880.

Zool. Gardens 10. 11. 1932: &, @, juv. — Without
locality (Tragopan satyra): . — Without locality
and host: J.

Distribution: Sikkim. Hosts: Tragopan satyra,
T. temmincki. '
Oxylipeurus mesopelios colchicus Clay 1938.
Krusesminde, Korser 21.4. 1937: &, juv. — Taarn-
borg 25. 6. 1937: &, Q. — Skelsker 25. 6. 1937: Q,
2 juvv. — Sandved 8. 7. 1937: . — Gauns 21. 6.
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1937: 4. — Aalholm 23.6. 1937: 2 4, 4 juvv.—
Brahetrolleborg 15. 4. 1937: &, 6 Q Q. — Haderslev
and Fur 4.—25. 2. 1937: Q, juv. — All from Pha-
stanus colchicus.
Distribution: England. Host: Phasianus colchicus.
26. Oxylipeurus polytrapezius polytrapezius (Burm.).
Lipeurus polytrapezius Burmeister 1838.
Viborg 1885 (Meleagris gallopavo): &, 13 QQ (leg.
C. A. Gad).
Distribution: England, Texas. Hosts: Meleagris
gallopavo domesticus, M. gallopavo merriami.
21. Lagopoecus lyrurus Clay 1938.

Nirmus cameratus Burmeister 1839, Lagopoecus cameratus
Waterston 1922.

Sandved 8. 7. 1937: &, 2 QQ. — Taarnborg 25. 6.
1937: Q. — Skelsker 25. 6. 1937: &. — Gaune 21. 6.
1937: Q. — All from Phasianus colchicus.— Broholm-
Langholm, Haderslev 28. 7. 1937: &, Q from Perdix
perdix.
Distribution: Norway, Esthonia, Scotland, Ger-
many. Hosts: Lyrurus t. tetrix, L. tetrix britannicus.
As will be seen, the species has not been found on
either of the two hosts mentioned here. However,
a very thorough examination did not reveal any
difference from Clay’s description except for the
male genitalia, where a slight deviation was found
(fig. 4, p. 7). The female genitalia as well as the
chaetotaxis, length, and indices of both sexes were
wholly as stated by Clay for L. lyrurus.

28. Lagopoecus affinis (Children).
Nirmus affinis Children 1836, Nirmus cameratus var. nigres-
cens Evans 1912, Lagopoecus affinis Waterston 1922.

Nahiktartorvik, Lower Kazan River (Lagopus mutus
rupestris) 24. 5. 1922: £, Q (leg. Knud Rasmussen).
Distribution: Arctic N. America, Canada, Scot-
land, Spitsbergen. Hosts: Lagopus l. lagopus, L.
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lagopus scoticus, L. mutus hyperboreus, L. mutus mil-
laisi, L. mutus rupestris. The find has been published
by K. L. Henriksen in the Rep. of the Fifth Thule
Exp. 1921—24, Insects p. 34, where it is recorded
as Lipeurus protervus Kellogg. This species, how-
ever, is rather doubtful, and it is clearly seen from
Clay’s excellent monograph that the specimens
in question belong actually to L. affinis (Children).
L. protervus Kellogg has not been mentioned in
the literature since the original description, which
gives no details as to the genitalia, etc.
29. Lagopoecus pallidovittatus (Grube).

Nirmus pallidovittatus Grube 1851, Nirmus quadrulatus Giebel
1866, Lagopoecus pallidovittatus Waterston 1922.

Skane, Sweden, 17.12. 1934 (Tetrao urogallus): 3 3 3,
Q, 2 juvv.
Distribution: Esthonia, Scotland, the Pyrenees.
Hosts: Tetrao u. urogallus, T. urogallus aquitanicus.
30. Lagopoecus heterotypus (Mégnin).
Nirmus heterotypus Mégnin 1880, Goniocotes nirmoides Kel-
logg and Paine 1914.
Zool. Gardens (Lophophorus impeyanus) 23. 1. 1902:
3, 3 @Y, juv.
Distribution: Nepal, Sikkim, Yunnan, Tibet.
Hosts: Lophophorus impeyanus, L. sclateri, L. I huysii.
31. Syrhaptoecus alchatae (Rudow).
Nirmus alchatae Rudow 1870, Nirmus alchatae Piaget 1880.
Without locality: @, 7 juvv. (leg. Fischer). — Vi-
borg 25. 7. 1889: &, 2 @Q, juv. (leg. C. A. Gad). —
Both from Syrhaptes paradosxus.
Distribution: Holland, S. E. Europe. Hosts:
Pterocles alchata, Syrhaptes paradoxus.
32. Columbicola columbae (L.).
Pediculus columbae Linné 1758, Lipeurus baculus Nitzsch
1832, Lipeurus baculus Piaget 1880.

Haarlev, Stensved (Perdix perdixz) 29. 10. 1936: S,
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juv. — Agric. College (Gallus domesticus): 2 3J,
5 QQ, 3 juvv.

Distribution: Sweden, England, Germany, U. S. A.
Hosts: Columba 1. livia, C. livia domestica, C. oenas.
The species has hitherto only been recorded from
various Columbidae. A single occurrence on dome-
stic fowl may be explained as occasional, but mate-
rial present from two different gallinaceous birds
from two different localities may, no doubt, be
taken to indicate a rather normal occurrence on
Galli, too.

Menoponidae.

33. Menopon pallescens Nitzsch.
Menopon pallescens Nitzsch 1861, M. pallescens Piaget 1880
(pars), M. pallescens Kéler 1937.

Without locality: 2 § 3 (leg. Schlick). — Haarlev,
Stensved 29. 10. 1936: &, Q. — Broholm, Gudme
6. 8.1937: 5 SJF, 6 P, 19 juvv. — Lundby 14. 7.
1937: 20 8 &, 11 QQ, 21 juvv. — Gaune 6. 7. 1937:
@. — Brahetrolleborg 15. 2. 1937: 6 54, 4 QQ,
13 juvv. — Begden, Faaborg 26. 10. 1936: 8 £,
12 QQ. — Fur 27.10.1936: 4 5 &, @, juv.— Dron-
ninglund 9. 1871: T &, 5 @Q, 2 juvv. (leg. Loven-
dal). — Jerne, Esbjerg 30.10. 1936: 2 £ &, juv. —
Jerne 13. 4. 1937: 15 4§ &, 26 Q@Q, 15 juvv. — Jerne
27.4.19371: 6 S &, 3Q2, b juvv.— Redding, Hader-
slev 30. 10. 1936: 2 & . — Sommersted, Haderslev
24.10.1936: 10 § &, 4 QQ, juv. — All from Perdix
perdiz.

Distribution: Since Menopon pallescens Nitzsch
and M. perdicis Denny have been regarded as iden-
tical — under the name of M. perdicis — it is rather
difficult to state the exact distribution of the two
species; they were not separated until 1937 by Kéler.
It seems that in England M. perdicis Denny is a
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common Mallophage on partridges, while it is rare
on the continent, and conversely, M. pallescens
Nitzsch is rare in England but common in continen-
tal Europe, where it has been found in Germany
and the Ukraine. Host: Perdix perdix.

34. Menopon pallidum Nitzsch.

Menopon pallidum Nitzsch 1838, M. pallidum Piaget 1880,
M. pallidum Ancona 1935.

Ordrup: 3 § 3, 2 QQ.— Viborg 21. 8. 1889: 2 4 &,

Q@.— Gram 1838: T3 J, 12 @ Q.— All from Gallus

domesticus. — Viborg 1889 (Pavo cristatus): 12 & J,

13 Q@Q, 7 juvv.

Distribution: Sweden, Finland, England, Holland,

Germany, Italy, U. S. A. Host: Gallus domesticus.
3b. Menopon megalosomum 1. sp.

Description of male:

Measurements (in mm.) of 10 specimens:

Interval  Average

Length of head: 0.33—0.35. 0.34.
Total length: 1.77—2.21. 1.83.
Breadth of head: 0.63—0.65. 0.64.

Breadth of prothorax: 0.46—0.50. 0.48.

Breadth of metathorax: 0.52—0.55. 0.54.

Dorsal chaetotaxis as seen in fig. 5. Ventral chaeto-
taxis as in most other Menopon species: In the me-
dial part of each abdominal segment a group of
longer hairs is directed backward, while another
group of shorter hairs, directed outward and back-
ward, is situated laterally on each segment. Two
parallel rows consisting of 4—6 long hairs are situ-
ated paramedially on the hind part of the ventral
surface of the head, reaching the mouth parts in
front. The shape of the antennae is seen in fig. 6 a.
Lateral edges of the abdominal segments rather pro-
truding. Genitalia very characteristic, differing from
those of all other species of Menopon described
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from gallinaceous birds (fig. 6 ¢). Colour (alcohol
specimens!) brownish; ocular and occipital notches,

Q5 M7

Fig. 5. Menopon megalosomum 1. sp.
Dorsal view of male.

transverse and longitudinal bars of prothorax, lat-
eral edges of thorax and abdominal segments, and
a broad transverse band across each abdominal seg-
ment (dorsal and ventral) darker brown.
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Female:
Measurements of 10 specimens:
Interval = Average

Length of head: 0.33—0.38. 0.35.
Total length: 2.07—2.35. 2.19.
Breadth of head: 0.64—0.71. 0.68.

Breadth of prothorax: 0.50—0.55. 0.54.
Breadth of metathorax:  0.60—0.64. 0.63.

&
<
)

asmm

Fig. 6. Menopon megalosomum n. sp.
a ventral view of male antenna; b ventral view of last seg-
ments of female abdomen (on the left side the hairs of the
last abdominal segment, on the right side those of the sub-
genital plate have been omitted!); ¢ apex of male genitalia.

General chaetotaxis, shape of antenna, and general
colour entirely as in the male. Chaetotaxis of sub-
genital plate and of last abdominal segment shown
in fig. 6 b. The base of the subgenital plate with
a forwardly concave brown line.

Gaung 6. 7. 1937: Q, juv. — Jerne, Esbjerg 13. 4.
1937: Q. — Sommersted, Haderslev 24. 10. 1936:
33d, 69, 1juv. — All from Perdix perdix. —
Sofieholm, Uggerlose 1. 12. 1936: &. — Skelsker
25. 6. 1937: &, 16 juvv. — Skelskeor 25. 6. 1937:
3483, 799, 6 juvv.— Gaung 21.6. 1937: 5 5 &,
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7TQQ, 21 juvv. — Gaune 21. 8. 1937: £, Q, 2 juvv.
— Aalholm 11. 3. 1937: 6 juvv. — Aalholm 23. 6.
1937: 2 3§48, @, 2 juvv.— Haderslev and Fur 4.—
25. 2. 1937: juv. — All from Phasianus colchicus.
The species seems to be closely related to Menopon
monostoechum Kellogg (from Gennaeus nycthemerus),
differing only in being smaller and differently col-
oured; however, Kellogg gives no description of the
male genitalia, which present the best distinguish-
ing characters. Perhaps Sugimoto (1930) has added
to Kellogg’s description of M. monostoechum, but
unfortunately the “Dobuts. Zasshi“ is not accessible
in Copenhagen.

36. Menacanthus pallidulum Neumann 1912.
Viborg (Gallus domesticus) 21.8. 1889: 2 £ 4,10 QQ,
4 juvv.
Distribution: France, Formosa. Host: Gallus
domesticus.

31. Menacanthus stramineus (Nitzsch).
Menopon stramineum Nitzsch 1874. Menopon biseriatum
Piaget 1880.
Without locality (Gallus domesticus): 2 QQ, 6 juvv.
Distribution: Holland, Germany, Russia, Japan,
U. S. A. Hosts: Gallus domesticus, Phasianus colchi-
cus, Meleagris gallopavo, Pavo cristatus, Numida sp.
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Dansk Oversigt.

De foregaaende Sider er Resultatet af en Gennemgang af Zoo-
logisk Museums Materiale af Mallophager fra Honsefugle.

Fra 15 Verter foreligger 37 Arter, deraf har een, Menopon
megalosomum n. sp., ikke kunnet henfgres til nogen hidtil be-
skrevet Art. Artsdiagnoserne for Margaritenes eurygaster (Piag.),
Philopterus platyrhynchus (Nitzsch) og Lagopoecus lyrurus Clay
er blevet supplerede. Saavidt det har veeret mig muligt, er der
for hver Art givet en fuldsteendig Liste over Udbredelse og Verter,
paa begge Punkter har Gennemgangen bragt en Del nye Oplys-
ninger. De vigtigste Synonymer er angivet for hver Art.
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Apatidea auricula Forsslund from
a Norwegian Mountain Lake.

Description of the Imago and
Notes on the Biology.
By
Anker Nielsen.
(From the Freshwater-Biological Laboratory of the University
of Copenhagen).

During a short recreation-trip to Norway in the sum-
mer of 1936 I made some few and scattered freshwater-
biological observations in Jotunheimen, the highest, and
some of the wildest, of the Norwegian mountains (be-
tween 619 and 62° northern latitude). The most interest-
ing of these was the fairly abundant occurrence of a.
species of Apatidea at Ulatjern. This small lake (fig. 1)
is situated 1592 m above sea-level, surrounded on all
sides by snow- and ice-covered peaks. The estimations.
of the snow-line in central Jotunheimen vary between
1700 and 1850 m, but when I visited the lake (August 4th),
larger and smaller snow-covered areas were seen at much
lower levels, for instance near the edge of the tarn.

The lake is divided into two basins connected by a
small channel or brook. The area is 0.11 (northern basin)
-+ 0.28 sq. km (southern basin). The shores are made
up of large boulders, which also form the bottom of
the lake as far out as the eye can reach. In places
small patches of soil are found among the stones, in
which the glacier-crowfoot (Ranunculus glacialis 1.) —
the only seed-plant at these altitudes — is common.
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The water has the intense, opalescent green colour
characteristic of lakes fed by melt-water.

No meteorological data concerning this locality are
available, but Strem has given the following particu-
lars regarding other mountain-lakes in adjacent parts
of Norway: At Flakevatn (1448 m above sea-level) the

Fig. 1. Ulatjern, looking towards the SW. ¢/g 1936.

mean temperature in centigrades (7, p. 16) is: year
— 3.9, June 2.8, July 4.7, August 4.4, September 0.9;
only in these four months does the temperature rise
above zero, and no month is normally without frost. The
temperature at Ulatjern may be about 1 degree lower.
In Feforvatn (878 m above sea-level; 6, p. b01) the ice
breaks in the first half of June, and the lake freezes
again in the first half of November, in Finsevatn (1214 m
above sea-level; 7, p. 23) the time of the melting of the
ice varies from the latter half of June to the first half
of August. The highest surface temperature measured in
-
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Flakevatn (7, p. 22) is 7.05% Thus the ice-free period in
Ulatjern hardly extends over much more than two
months, and in cold summers it is no doubt shorter.
Indeed, the life-conditions are of an extreme character,
and — as far as I am aware — Trichopterons have not
previously been recorded from Scandinavia from such
a great altitude.

In the early afternoon the caddis-flies flew lively about
along the shore, but in the very moment the sun was
hidden behind a cloud, they all settled down upon the
stones. They eagerly visited the glacier-crowfoot, where
they sat with their heads buried between the stamens,
no doubt sucking honey. As I was unable to detect any
other insect which could be responsible for the fertiliza-
tion of this plant, I think that in this respect Ranun-
culus glacialis must depend on the caddis-flies, at any
rate at these altitudes.

The larvee (the last three instars, but mainly the
oldest) were seen scrambling rapidly over the stones
near the water’s edge. It was, of course, impossible to
ascertain how far out in the lake they lived. An exa-
mination of the intestine-content proved that it consisted
of small diatoms and minute alge, mixed to a very
great extent with clay-particles and minute sand-grains,
which formed, perhaps, more than half of the content.
The food is thus of the same kind as in A. muliebris
(b, p. b85 and 619), but in order to secure it, 4. auricula
must swallow enormous quantities of worthless inorganic
matter. No doubt the “microflora“ is but poorly devel-
oped in such localities, and this may explain the great
activity of the larvee as compared with A. muliebris.

Strem (7, p. 23) thinks that in exceptionally cold
summers Flakevatn has no ice-free period at all. If this
be true, the same must be the case with Ulatjern, which
would seem fatal to the caddis-flies. However, it has
been found that in the springs of Himmerland, at a tem-



21

perature of 7.5 centigrades, 4. muliebris spends the winter
in its closed case beneath stones (b, pp. 587 and 624), and
the same is very likely the case with A. auricula, too.
Considering the much lower temperature (no doubt below
10 C.) it is perhaps not quite impossible that A. auricula
may spend two winters and one summer in this way.

The imago is described below, while a description
of the larva will be published later. — The description
given by Forsslund (1) is not quite easy to under-

Fig. 2. Right wing of 4. 8/1.

stand, being rather brief and without illustrations. In
some details, especially regarding the shape of the se-
cond joint of the lower appendages and of the titillators,
it does not seem to agree very well with the species
in question. Still T have preferred to describe it under
this name rather than to erect a new doubtful species.

Body-length 5.0—7.2 mm, length of fore-wing 7.1—
10.6 mm. The species has the general appearance of
the genus, i. e. head, thorax, and coxee blackish-brown,
abdomen and distal joints of the legs of a lighter colour.
The fore-wings are smoke-brown, the hind-wings lighter.
The pterostigma is prominent in the & (fig. 2), rather
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inconspicious in the Q. In the posterior wings M;+,
and Cuy are confluent for a short distance. Spur-formula
1, 2, 4; on the hind-tibia the apical spurs are twice as
long as the subapical ones, and of these the oral (outer)
one is much larger than the anal one.

d (fig. 3): Segment IX is short dorsally, where the
rear margin is concave, longer ventrally. Segment X
{(fig. 4 A) is large and in its distal half divided into three
horns, a paired dorso-lateral and an unpaired medio-
ventral one. The former are a little compressed from
side to side and very slightly downward curved; the
lower edge bears two or three short thorns distally,
two behind each other in the middle, and a small one
rather basally; (perhaps the number of thorns varies
a little more). The median horn is only half as long as
the lateral ones; it is beak-like with a convex upper
and a plane lower surface. Basally and laterally on
the upper surface segment X bears the upper genital
appendages, which are small (scarcely half as long as
the lateral horns) and flattened. The lower appendages
rather porrect, two-jointed. The basal joint is stout
with a very convex outer surface and a plane inner
surface, which is produced distally into a backward-
directed tongue-shaped process. Between this and the
apex — thus a little medially — there is a depression
in which the distal joint lies. This joint is very short
(“flat“), and its distal end is half-cylindrically excavated
in a transverse direction, so that a dorsal and a ventral
lip arise. The latter is rounded, the former, much larger,
is produced into a point directed a little inwardly. The
dorsal surface of the upper appendage and the outer
surface of the basal joint of the lower appendages are
mat with minute wrinkles, the other parts mentioned
are smooth and shining. Segment IX is furnished latero-
ventrally with rather long bristles; on the outer sur-
face of the basal joint of the lower appendages numerous
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Fig. 3. Genital segments of J* (left) and Q@ (right) in dorsal,
lateral (right), and ventral view. 56/1. VIII—X) segment VIII—X,
1) medio-ventral horn of X, 2) superior appendage, 3) proximal
joint of lower appendage, 4) distal projection of proximal joint,
5) distal joint of lower appendage, 6) sedeagus, 7) titillators,
8) side-lobes, 9) vulvular scale. In order not to make the figure
too complicated, the bristles (except those of the wdeagus) are
omitted. In this and the following figures soft parts are indicated
by dots.
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big, light-brown and slightly curved bristles are found,
on the edges of the second joint there are some few
and small, but relatively thick, yellow bristles; about
10—12 of the same kind are seen on the ventral sur-
face of the lateral horns of segment X, and on the
upper surface of the median horn is a pair of small,
pale bristles; finally, the dorsal surface of the upper
appendages bears numerous small and thin bristles.
The eedeagus (fig. 4 B, C) is large, constricted distally
to the middle and again dilated towards the apex, which
is cleft and produced into two thin vertical lamellze.
The distal part of the sedeagus is excavated dorsally;
the concavity thus formed is open at the rear end, and
at the sides limited by sharp ridges, which continue in
the dorsal edges of the above-mentioned lamellae; on
its front margin opens the ejaculatory duct. Behind this
opening there is a tuft of about 16 very stout, coppery-
shining, backwardly directed spurs, which, less magni-
fied, suggest a median unpaired lobe projecting between
the lamellae. On the plane ventral surface spurs of the
same kind are arranged in two oblique rows with 4—5
in each. The titillators (fig. 4 B, D) are thickest near
the apex and attenuate towards both ends, particularly
towards the distal end, which is flattened and curved
inward.

Q@ (fig. 3): Segments IX and X are fused, but dor-
sally their outlines are easily made out, since the upper
surface of segment X is lowered in relation to that of
segment IX. In the middle the rear margin of the lat-
ter is drawn a little backward. The lover surface of
segment X forms a spade-shaped supragenital plate,
which is nearly plane with a rounded rear margin and
the middle of the front margin produced into a very
short stalk. The vulvular scale has parallel sides and
a rounded apex; in the distal two-thirds it is trans-
versely wrinkled. The side-lobes are nearly triangular,
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Fig. 4. Details of 4 genitals. A 105/1, C—D 70/1. A, seg-
ment X seen from the right, B, ;edeagus and titillators seen from.
the right, C, sdeagus, seen from below, D, titillators seen from
above.
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a little shorter than the vulvular scale; in lateral view
they are clearly seen to be outgrowths of segment IX,
and are thus perhaps homologous with the lower ap-
pendages of the . The distal parts of the dorsal and
lateral surfaces of segment X and the outer surface of
the side-lobes are provided with numerous fine bristles.

‘Within the vaginal chamber there is an elaborate
apparatus. Morton (3) was the first to draw attention
to this “internal apparatus“ as a means to distinguish
the QQ of this subfamily, but a satisfactory description
seems never to have been published, and the existing
figures do not convey any idea of the real nature of
these structures. The vaginal chamber (fig. 5) is formed
by fusion of the distal parts of the common oviduct
and the common duct of the large bilobed colleterial
glands, the former being ventral, the latter dorsal in
position. At the point of junction a somewhat sclero-
tizised, tongue-shaped and distally bluntly pointed lobe
projects backward into the vaginal chamber, thus form-
ing a boundary — though anally rather incomplete —
between the dorsal and ventra! parts of this chamber.
The lobe (perhaps Morton’s “central triangular piece“)
on its ventral surface bears a highly sclerotizised longi-
tudinal ridge (Morton’s “foot-shaped piece“), which is
bluntly pointed distally and constricted near the knob-
shaped proximal end. (This ridge, in particular, may be
of value for a distinction of the species). The ventral
surface is all around separated from the body of the lobe
by a furrow, which is deepest at both ends. The narrow
duct of the bursa copulatrix penetrates the lobe and
opens distally on the ventral surface of the ridge. The
wide duct of the receptaculum seminis (the function of
this organ is obscure) opens beneath the lobe; the lip
between it and the oviduct is heavily sclerotizised and
fits into the furrow between the lobe and its ventral
ridge. At the floor of the vaginal chamber there is a



21

pair of folds, proximally low and indistinct, but distally
forming a common, sclerotizised spout, which fits the
distal end of the ridge. (This spout may perhaps also
be the “central triangular piece“ of Morton). At the

Fig. 5. “Internal apparatus“ of Q, 105/1. A, in dorsal view,
colleterial duct and dorsal wall of vaginal chamber removed.
B, same after removal of tongue-shaped lobe and dorsal wall of
duct of receptaculum seminis. C, tongue-shaped lobe in lateral
(right) view. D, same in ventral view. 1) common oviduect, 2) duct
of receptaculum seminis, 3) duct of bursa copulatrix, 4) opening
of this, 5) tongue-shaped lobe, 6) dorso-lateral, 7) ventro-lateral,
and 8) ventral fold of vaginal chamber.
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sides of the ventral part of the vaginal chamber there
is a ventral pair of thick soft folds, which do not reach
the posterior extremity, and a dorsal pair of rather thin,
at the rear end sharp, folds, whose edges are scleroti-
zised (no doubt Morton’s “lateral blades“). The distal
ends of their sclerites continue — though rather faintly
developed — on the floor of the vaginal chamber, the
attenuate proximal ends are connected with the edges
of the ventral surface of the dorsal lobe. Finally there
are two pairs of longitudinal, rod-shaped sclerites at the
lateral walls of the upper part of the vaginal chamber
(which is derived from the colleterial duct). — During
copulation the distal end of the ridge probably fits into
the cleft apex of the sedeagus, and the tuft of spurs
may play a role in conducting the sperma to the open-
ing of the bursa copulatrix. The dorsal lobe, whose
ventral ridge in a resting position closes the exit of
the oviduct, may also play an important part in the
egg-laying.

MacLachlan (2) recognized three palesearctic ge-
nera of Apataniince, separated by the spur-formulee (Apa-
tania 1, 2, 4; Apatidea 1, 2, 2; Radema 1, 2, 3). Wal-
lengren (8) later subdivided Apatania into the genera
Apatania and Apatelia, characterized as follows: Apata-
nia: superior appendages absent in the ', in the hind-
wing subcosta and radius are parallel throughout their
course; Apatelia: superior appendages present in the J,
in the hind-wing subcosta and radius are confluent near
the apex. The latter character is somewhat obscure, but
another character of the veins seems also to hold good
(even if it does not appear so from Wallengren’s
statement): in the hind-wing of Apatania M+, and Cuy
are connected by a small cross-vein, in Apatelia they
are confluent for a short distance. However, Mosely
(4) points out, that the spur-formulee of Apataniine can
be attributed but specific value, and that in all other
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respects Apatelia shows conformity with Apatidea; hence
the genus Apatelia should be included in the genus Apa-
tidea, the latter name having the priority. The condi-
tions in the present species fully confirm the opinion
held by Mosely; the development of the spurs of the
hind-tibia forms a transition to both the spur-formulee:
1,2, 3 and 1, 2, 2.
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Dansk Oversigt.

Under en kort ferierejse i Norge i 1936 havde jeg lejlighed
til at gore nogle faa og spredte ferskvandsbiologiske iagttagelser.
Den mest interessante af disse var forekomsten i temmelig stort
antal af en vaarflueart af slegten Apatidea ved Ulatjern. Denne
lille sg, der er paa storrelse med Lyngby sg¢, ligger midt i Jotun-
heimen, 1592 m over havet, paa alle sider omgivet af sne- og is-
kleedte tinder. Kysten og sgens bund — saa langt ud som den
kan ses — I staar af storstenet ur. Vandet har den opalescerende
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gronne farve, der er saa karakteristisk for smeltevandssger. An-
givelserne af snegreensen i Midt-Jotunheimen varierer fra 1700—
1850 m, men da jeg besogte sgen (4. august), saas storre og mindre
snekledte partier i langt lavere hgjde, bl. a. neer spens bred. Efter
de oplysninger, der kan faas om klimaet i tilgreensende norske
fjeldegne, maa det antages, at middeltemperaturen ved Ulatjern
kun i 3—4 maaneder hsever sig over 00, at den i den varmeste
maaned er knapt 49, og at sgen neeppe er isfri mere end to maa-
neder, ja, at isen maaske slet ikke bryder op i seerlig kolde somre.
Livskaarene er saaledes af meget ekstrem karakter, og vaarfluer
er — saa vidt jeg ved — ikke tidligere fundet i en saadan hgjde
i Skandinavien. — Det blev iagttaget, at imagines, der i den
tidlige eftermiddag flgj livligt rundt i solskinnet, sugede honning
af isranunklens blomster, som voksede almindeligt ved sgens.bred.
Da der ikke saas andre blomsterbestovende insekter i denne
hgjde, er isranunklen sikkert afhzengig af vaarfluerne i saa hen-
seende. Larverne fandtes paa stenene ner stranden. De erneerer
sig ved at skrabe diatomeer og encellede alger at stenene. —
Arten (leengde 5.0—7.2 mm, vingefang 15—22 mm) er formentlig
identisk med den af Forsslund kort beskrevne 4. auricula. En ud-
forlig beskrivelse af artskaraktererne er givet. Herved er for
forste gang givet en virkelig beskrivelse af de komplicerede dan-
nelser, som findes i de hunlige udferselsveje hos Apataniinae.
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Report on an Investigation of the Local
Distribution of the Components of the Community
Chaetostricha pulchra (Hym. Chalc.),
Tettigoniella viridis (Hem. Hom.)

and Juncus effusus and conglomeratus.
By
O. Bakkendorf.

In a preliminary note (Ent. Medd. 22 1940 p. 15—16)
information is given about the commencement of this
investigation, which will comprise a list of the locali-
ties investigated within an area between Copenhagen
and Roskilde for the purpose of fixing, as far as pos-
sible, the limits of the distribution of Chaetostricha pul-
chra and the character of this distribution within the
area, as also its possible ways of immigration. As the
western part of the area has proved to contain more
localities — the small pools on the fields — than could
be expected at the outset, and the investigation there-
fore will extend over some more years, this preliminary
survey of the localities appears, treated from a zoogeo-
graphical point of view.

On the accompanying map the occurrence of a spe-
cies of rush, Juncus effusus, in a locality is marked by a.
horizontal line, and that of the related species J. con-
glomeratus by a vertical line; the leaf-hopper Tettigo-
niella viridis, the eggs of which hibernate in the stems
of the two species of Juncus, is indicated by a semi-
circle; and Chaetostricha pulchra, which is parasitic in
the eggs, is indicated by a circle; besides, various com-
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binations of these signs are used, and the parts of the
area not fully investigated are indicated by oblique lines.

As will be seen from the map, Chaetostricha has
hardly spread to the district of Copenhagen and is ab-
sent from the islands Amager and Saltholm (situated
three miles east of Amager). At the shore north of Copen-
hagen its limit is formed by the former bay of the sea,
which in the earlier Stone Age extended inland south
of the Jeegersborg Dyrehave; only near the Ermelunden
is Chaetostricha found in the present meadowland. Here
in Ermelunden a Chaetostricha-locality is found in a re-
cent plantation of spruce, probably introduced with the
plants; from this locality Chaetostricha and the other
components of the community have most likely mi-
grated along a brooklet down the slope.

Only Juncus and Tettigoniella have succeeded in
immigrating into Ordrup Krat south of the Jeegersborg
Dyrehave. Of particular interest is the former oak forest,
Charlottenlund, where I have not found the two species
of Juncus. Here Juncus effusus was found in 1922 by
Knud Wiinstedt (Bot. Tidsskr. 38, 1925), no doubt,
however, it was only sparsely represented, since at that
time the plants of the bogs were decreasing in number,
and the species is not mentioned in Kylling’s list of
1684, nor has it been found in the intermediate period.
Juncus conglomeratus, however, is mentioned in Kyl-
ling’s list but was not refound in 1922 or in the inter-
mediate time, and moreover it is emphasised by Wiin-
stedt that the species, being a bog plant, has most
likely been found by Kylling outside the forest itself.
As in no place along the shore south of the Dyrehave
Chaetostricha has contrived. to get a firm foothold, we
must conclude that its immigration has been obstructed
in some way or other; if this immigration took place
prior to the Littorina period, the bay of the sea pos-
sibly formed this obstacle.
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Farther eastward Chaetostricha has spread as far as
the bog of Utterslev, where it is present in a small
locality, having migrated from the north via Merkhej
by way of meadows and ditches. The next localities,
by Islev, have no doubt connection with the rivulet
Kagsaa, which from the north empties into Harrestrup
Aa through a lock-gate in the former fortress ditch; it
is noteworthy that the localities along the Harrestrup
Aa inside the ditch only contain Juncus, whereas Tetti-
goniella and Chaetostricha have stopped outside the ditch.

Toward the south, Juncus is found in Kongelunden
on the island of Amager and Tettigoniella is present
here in one locality. They have probably been intro-
duced with the vegetation, for Kongelunden is a young
forest planted one hundred years ago on a former sea
bottom, which, like the Saltholm and the bay at the
Dyrehave, has been uplifted after the Littorina period.

Towards the southwest, along the Kege bay, a num-
ber of localities, in some cases fairly large ones, with
Chaetostricha are found between the rivulet Store Vejleaa
and the bog of Karlslunde. These localities are situated
behind the raised beach which was formed by the
uplift in the Stone Age. Behind the raised beach a
moist moorland has formed where the brooks run partly
along the shore, their outlets having been blocked up
with sand, and new ones having formed. Accordingly
this series of localities must be of a fairly recent date,
having arisen after the rise in the Stone Age. The coun-
try just behind has not been sufficiently investigated.

North of Karlslunde a continuous area of the terri-
tory has been investigated. The distribution of Chaeto-
stricha here is exclusively due to the presence of small
pools in the fields. If, for example, we choose the ter-
ritory between the roads Karlslunde-Tune-Hedehusene-
Taastrup, we find here about 550 pools in an area of
53 sq. km.; the number of Juncus-localities in this region

3
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is 113, of which 24 have been reached by Tettigoniella,
and of these again 11 have been occupied by Chaeto-
stricha. However, the pools are not evenly distributed
with an average number of about 10 pools per sq. km.;
the greater number occur in the southern part of the
territory, about 21 per sq. km., while in the northern
part of the territory there occur about 8 per sq. km.;
and correspondingly Chaetostricha has not spread to the
northern part of the territory. It would seem that a
density of about 10 pools per sq. km. is required to
ensure a fairly gradual immigration of Chaetostricha.
The few natural bogs and meadows found in the terri-
tory have no great coverings of Juncus, nor do the
water courses or ditches seem to contribute to its immi-
gration, which seems to be based exclusively upon the
artificial bodies of water and marl pits associated with
the agriculture; since moreover the localities are rather
small, the immigration must be of a rather recent date,
having taken place after the introduction of agricul-
ture, when the water-bodies had reached a sufficient den-
sity, which at present seems to be in return. Moreover
we are here confronted by a new feature in the ecology
of the Chaetostricha, since formerly the species was
only known from moist meadows, especially in forests;
this considerably increases its possibilities of dispersion.

A somewhat deviating type of distribution is met
with in the region north of Ballerup. In this territory
— a subglacial valley (tunnel valley) from the glacial
period — an abundance of pools and meadows are found
which are covered by Juncus with Tettigoniella and
Chaetostricha. Even if only a few localities have been
investigated it is reasonable to assume that this territory
is the oldest of those investigated, as here the distribu-
tion has taken place on the basis of the oldest pools and
the localities are more abundant. However, the immigra-
tion can only be dated with a wide margin, viz. between
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the time of the immigration of Juncus into Denmark
from the south, probably in the late glacial period, and
the time of the afore-mentioned other two types of di-
stribution, after the rise in the Stone Age and after
the introduction of agriculture in the Stone Age.

As regards the routes of immigration, it would seem
that the territory is too small to permit any decisive con-
clusions; thus no route of migration from early southern
localities toward the oldest part of the territory north
of Ballerup has been demonstrated. The Jeegersborg
Dyrehave seems to be an old locality, as its plant
covering is very dense, and the immigration may have
taken place from the area north of Ballerup. The diffe-
rence in age between the two younger territories, that
north of Karlslunde and that along the Kege bay, is
difficult to make out, but it applies to both that the
Juncus-coverings are more vigorous in the south; this
may be indicative of an immigration from the south,
which has continued along the shore to the bog of Val-
lensbaek, where the watersheds stopped the immigration
towards Copenhagen. Finally the Kongelund on Amager
was reached only by Juncus and Tettigoniella a hundred
years ago, whereas the Saltholm, which is most nearly
a shore meadow, was not reached by either of them.

The materiel is too sparse to justify further conclu-
sions as regards the spreading of the species along water-
courses. On the whole two ways of dispersion have
appeared to be predominant in the area investigated:
either the spreading has taken place step by step in
foliferous woods and meadows, as may be seen in the
Dyrehave and in the bog of Vallensbeek, or by leaps
of a few hundred meters, as mentioned for the regions
north of Karlslunde and around Ballerup.

3%
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Dansk Oversigt.
Denne Meddelelse fra en igangvarende Underseggelse behand-

ler Snyltehvepsen Chaetostricha pulchra’s Udbredelse mellem
Kobenhavn og Roskilde set paa Baggrund af dens Vert, Cikaden
Tettigoniella viridis' Udbredelse, og, da denne igen paa Grund af
sine overvintrende Ag har de 2 Sivarter Juncus effusus og Juncus
conglomeratus som Basis, med disse to som det egentlige Grund-
lag for Chaetostricha pulchra’s Udbredelsesomraade, der kan deles
i flere Afsnit:

1.

2.

Det eldste Omraade, Tunneldalomraadet, Nord for Ballerup
med talrige naturlige Smaavande som Basis.

Et yngre Omraade Nord for Karlslunde med Vandinger og
Mergelgrave knyttet til Agerbruget som Basis, formentlig Ind-
vandring fra Syd efter Agerbrugets Indforelse i Stenalderen.
Et Bezlte bag de tilgroede Strandvolde fra Karlslunde Mose til
Vallensbeek Mose, formentlig Indvandring fra Syd efter Sten-
alderhevningen.

Kongelundsomraadet paa heevet Havbund, formentlig stam-
mende fra Skovens Plantning for 100 Aar siden og kun naaet
af Juncus og Tettigoniella.

Dyrehaven, et ret gammelt Omraade, men dog af ubestemt
Alder, begrenset mod Syd af den tidligere Havbugt fra Lit-
torinatid.



4.
»Umfeldschwarz“ (u),
eine neue Mutation des Fliigelmusters von
Ephestia kiihniella Zell.

(Lep. Pyral.).
Von
Henning Lemche.
(Aus dem Zoologischen Laboratorium der Konigl. Tierdrztlichen
und Landwirtschaftlichen Hochschule, Kopenhagen).

Vor etwa zehn Jahren wurde bei einem im Zoolo-
gischen Laboratorium durch mehrere Generationen ge-
ziichteten Stamm von Ephestia kiihniella Zell. eine Muta-
tion beobachtet, die sich am Zeichnungsmuster der Fliigel
auswirkte. Mehrere Umstinde verhinderten damals die
Veroffentlichung dieses Befundes. Da ich jedoch auf
einem Umweg auf das Studium des Fligelmusters dieser
Spezies zurlickgekommen bin, habe ich mich entschlos-
sen, eine kurze Mitteilung dariiber zu verosffentlichen.

Das Ausgangsmaterial der Versuche stammt aus einem
in einer Kopenhagener Dampfmiihle gesammelten, faust-
grossen Klumpen raupenhaltigen Gespinstes. Die aus-
schliipfenden Motten wurden untereinander gepaart und
mehrere Generationen hindurch in reiner Inzucht, mit
geringfiigigen Abweichungen nach der von Kihn &
Henke (1929) beschriebenen Methode, weitergeziichtet.
Als Futter diente Weizenmehl, das in einem gewohnli-
chen Paraffinofen auf 60° C erhitzt wurde, wodurch die
urspriinglich immer vorhandenen Mehlmilben beseitigt
und eine Verunreinigung der Zuchten durch fremde
Ephestia-Eier mit Sicherheit vermieden wurde. Die Zuch-
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ten wurden zuerst bei Zimmertemperatur, von Genera-
tion VIII ab jedoch stindig bei 18° C gehalten.

Die Benennung der Zeichnungselemente wurde im
wesentlichen im Anschluss an Kiithn & Henke (1929)
durchgefiihrt. Die Anzahl der Elemente einiger Zeich-
nungen ist jedoch in Abbildung 1 b auf Grund einer in

Abb. 1. Ephestia kithniella.
a) Rechter Fliigel eines wildfarbigen Individuums. b) Schema
des Fliigelmusters. Af Aussenfeld. P und D Querbinden. S Schat-
ten. Sg Schattengrund. Wf Wurzelfeld. Zf Zentralfeld.

einer spiteren Arbeit nidher zu diskutierenden, genauen
Analyse des Musters etwas gedndert.

Die Untersuchung wurde mit Unterstiitzung des
Carlsberg-Fonds durchgefiihrt. Den Herren Professoren
A. Kithn (Berlin) und M. Thomsen (Kopenhagen) bin
ich fiir ihre freundliche Hilfe und wertvollen Ratschlage
zu bestem Dank verpflichtet.
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Bei den aus meiner Zucht 2 geziichteten Stimmen
trat schon frith eine auffallende Varietidt auf; das Zen-
tralfeld war verhiltnisméssig hell und sehr gleich-
miéssig gefiarbt, alle Zeichnungselemente — besonders

a b [ d
Abb. 2. Ephestia kithniella.

a) Rechter Fliigel. Umfeldschwarz ohne Schatten. b) Linker
Flugel. Umfeldschwarz mit Schatten. c) Linker Fliigel. Schwarz
(aus Stamm XIX von Kithn). d) Linker Fliigel. Schwarz und Um-
feldschwarz.

das Aussenfeld, das mit den angrenzenden Zeichnungs-
elementen zu einer dunklen Partie zusammenfloss, in
welcher die Abgrenzung der Elemente kaum zu er-
kennen war — waren auffallend stark geschwirzt. Die
entsprechende Verdunkelung des Wurzelfeldes war in
gewissen Fallen kriftig (Abb. 2 b), konnte aber bis zum
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Verschwinden variieren (Abb. 2 a). Wurden solche In-
dividuen mit einander gepaart, so entstand sofort eine
reine Rasse, die diese Zeichnung aufwies. Die Ergeb-
nisse der Kreuzungsversuche, die in der folgenden Ta-
belle zusammengestellt sind, zeigen eindeutig, dass diese
Varietiat (,Umfeldschwarz“) durch ein einziges, rezes-
sives Gen (u) bedingt wird.

Tabelle I.

o | Anzahl| Umfeld- | Wild- Gesamtanzahl

typus Zéle‘;h' schwarz | farbig Gefunden | Errechnet
d X2 d Q| & Q| uan Wildf| un Wildf.
wuXuu | 14 | 564 494 | O 0| 1058 0 |1058 0
uu X Un 2 | 45 BT | 60 69| 102 129 | 1155 1155
Uu Xuu 1 19 5| 8 20| 24 53| 385 385
UuxUu| 18 | 156 162 | 655 684 | 318 1339 | 414 1243
UU Xuu 4 0 0158 123 0 281 0 281
wXUU| 4 0 0224 233 0 457 0 457
UaxXUU| 3 0 0124 87 0 211 0 21

In einigen Féllen stimmen die gefundenen Werte
nicht mit den errechneten iiberein, was zum Teil durch
die unten zu besprechende, lingere Entwicklungszeit
der Umfeldschwarz-Tiere bedingt ist. Ich konnte stets
beobachten, dass bei Aufspaltung in F, oder bei Riick-
kreuzung mit der reinen Rasse zunichst ausschliesslich
wildfarbige Individuen (UU und Uu), dann einzelne uu-
Tiere und schliesslich nur uu-Individuen ausschliipften.
Demnach verschieben sich die Zahlenverhaltnisse zu-
gunsten der wildfarbigen Tiere, wenn die Zucht zu friih
abgebrochen oder die Entwicklung aus anderen Ur-
sachen verzogert wird. Die langere Entwicklungszeit
der uu-Individuen bedeutet, dass sich die Raupen lang-
samer entwickeln und daher im Nahrungskampf benach-
teiligt sind; hierdurch lisst sich das héufige Defizit an
uu-Individuen in den gefundenen Werten erkliren. In
einigen Fillen konnen aber die Abweichungen nicht auf
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diese Weise gedeutet werden; moglicherweise werden
sich die Erblichkeitsverhiltnisse Kkiinftig als kompli-
zierter erweisen, als hier angenommen ist.

Die grosste Abweichung von dem erwarteten Resultat ergab
sich in den Zuchten Nr. 173 und Nr. 182 (Uu X Uu), welche iiber-
haupt keine Tiere mit Umfeldschwarz enthielten, obwohl diese den
vierten Teil hitten ausmachen sollen (18 bzw. 30). Da die Eltern
aus derselben Zucht der Fy-Generation stammten, ist die Moglich-
keit der Befruchtung durch ein wildfarbiges Individuum ausge-
schlossen. Der Fehler kann auch nicht in der Stammzucht 154
liegen, da eine dritte von ihr stammende Zucht, Nr. 196, eine
vollig typische Aufspaltung ergab: 21 : 73 (errechnet 23,5 : 70,5).
Zucht 154 muss also die erwartete Anlage fiir u enthalten haben
(aus der uu-Zucht Nr. 118, von der das Muttertier stammte). Eine
Verwechslung der Eier ist unwahrscheinlich, da ich personlich alle
Arbeiten unter Beobachtung weitestgehender Sicherheitsmass-
nahmen vorgenommen habe. Da alles Mehl durch Erwirmen
ysterilisiert® worden war — und zwar bereits vor dem Ansatz von
Zucht 154 — ist auch die Einmischung fremder, lebensfihiger Eier
ausgeschlossen. Ebenso unmoglich erscheint eine spitere Infek-
tion durch fremde Individuen, weil alle diese Zuchten in ver-
schraubten Einmachglisern gehalten wurden, welche nicht vor
dem Ausschliipfen der ersten Tiere gedffnet wurden. Als mir auf-
fiel, dass nicht wie sonst eine Reihe uu-Tiere als letzte in den
Zuchten 173 und 182 auftraten, konnte ich gerade noch eine ein-
zige Zucht.— 243 — aus zwei der letzten Individuen erzielen; die
von dieser Zucht stammenden 112 Individuen weisen jedoch eben-
sowenig Zeichen von Umfeldschwarz auf.

Eine Erklirung dieses merkwiirdigen Ausfalls von Umfeld-
schwarz in den genannten Zuchten ldsst sich entweder durch die
Annahme einer Riickmutation im Muttertier zur Zucht 154 geben,
oder durch die Voraussetzung, dass der Charakter u unter ge-
wissen #dusseren Umstéinden dominant sein kann, obwohl er nor-
malerweise rezessiv ist. Ist nun das u-Weibchen, welches fiir Zucht
154 Muttertier war, eine solche heterozygote Abweichung gewesen,
so werden seine Nachkommen mit einem wildfarbigen Minnchen
aus halb heterozygoten, halb homozygoten, wildfarbigen Indivi-
duen bestehen, deren Nachkommen eine Aufspaltung aufweisen
oder vermissen lassen, je nachdem, welche Individuen man be-
niitzt.
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Es ergab sich nach und nach, dass die Einzelheiten
der Farbzeichnung bei dieser Varietit ebenso verschie-
den auftreten wie bei den wildfarbigen. So hat sich
zum Beispiel bei uu-Individuen stets eine Aufspaltung
in Bezug auf die Faktoren H und F (Helligkeit und
Farbe) ergeben (vgl. Kiihn & Henke 1929), so dass zu-
mindest diese Faktoren nicht in unmittelbarem Zusam-
menhang mit der Ausbildung von Umfeldschwarz stehen.
Auch der Schattengrund (d. h. die Zwischenriume zwi-
schen den Schattenflecken) kann fehlen oder vorhanden
sein. Schliesslich ist es gelungen, durch Aufspaltung nach
Kreuzung mit einem Stamm ohne S,, uu-Individuen ohne
Schatten zu ziichten, wodurch die Varietit etwas an
Charakter verliert (Abb. 2 a). Die Querbinden variieren
ebenfalls wie bei den wildfarbigen, wenn sie auch im-
mer kraftig sind; doch liegen hier die Verhéltnisse nicht
ganz klar. Umfeldschwarz manifestiert sich also haupt-
sichlich darin, dass jedes Zeichnungselement kréftiger
entwickelt ist als es der lbrige Genbestand bewirken
wiirde. Dies kommt besonders im Wurzelfeld und im
Aussenfeld zum Ausdruck.

Wie verhilt sich nun aber dieser rezessive Faktor
zu dem gleichfalls rezessiven Faktor fiir Schwarz (b)?
Versuche, meinen Stamm uu mit einem mir von Herrn
Professor Kiihn glitigst iberlassenen, schwarzen Stamm
(Abb. 2 ¢) zu kreuzen, ergaben (siehe Tab. II), dass die
beiden Gene unabhingig voneinander sind; sie spal-
teten nach folgendem Schema auf:

P. schwarz X umfeldschwarz
|
Fy nur Wii’dfarbig

|
F, 9 wildfarbig 3 umfeldschwarz 3 schwarz
1 schwarz und umfeldschwarz.
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Tabelle II.
Kreuzungs- |Anzahl |Umfeld- |Qchwarz| Wild- Verhiltnis uu : bb : wildf.
typus Zuch- |schwarz farbig
X Q ten F l3 2l a 9 Gefunden Errechnet

uu, BB XUTU, bb 1 0 0] 0 034 37 0:0:71 0:0:71
Uu, Bb XUU, bb 1. 0 016 16 |27 17| 0:32: 44 0 : 38 : 38
Uu,Bb XUy, Bb 3 21 23|38 33|92 77| 44:71:169 |53,3:71,0:159,8

Eine Riickkreuzung mit dem schwarzen Stamm ent-
hielt also annihernd gleich viele wildfarbige und schwarze
Individuen, was jedoch vollig damit iibereinstimmt, dass
sowohl meine uu-Stimme als auch der mir tiberlassene
bb-Stamm (vgl. Kiihn & Henke 1929) bei Kreuzungen
mit wildfarbigen Staimmen normalerweise ein Defizit an
rezessiven Formen aufweisen. — Das Auftreten von be-
deutend weniger uu-Individuen als bb-Tieren ist wohl
dahin zu deuten, dass Individuen mit der Formel uu, bb
schwarz werden, also Schwarz tiber Umfeldschwarz epi-
statisch ist. Damit ist jedoch die Epistasie noch nicht
endgiiltig bewiesen, da die selektive Sterblichkeit, die
wir aus anderen Versuchen fiir beide Formen kennen,
hier auch stérend sein konnte, falls sie fiir uu-Tiere
grosser ist als flir schwarze. (Die errechneten Zahlen
in Tab. II wurden unter der Annahme ermittelt, dass
Schwarz {iber Umfeldschwarz epistatisch ist).

Diese Epistasie des schwarzen Faktors ist aber viel-
leicht nicht vollkommen, da die schwarze Ausgangsrasse
sehr charakteristische, weisse Pw und Dw aufweist
(Abb. 2 ¢), die bei einigen wenigen Individuen aus F,
verschwunden oder stark geschwicht sind (Abb. 2 d).
Von solchen fanden sich 3 &' und 2 QQ in einer der
drei Fo-Zuchten, 1 & in der zweiten, und 3 5§ und
5 Q@ in der dritten (in Tab. II unter den iibrigen bb-
Individuen aufgefiihrt). In dem rein schwarzen Stamm
wurden sie nie beobachtet, ebensowenig in Zucht 337,
wo das Gen u heterozygot vorkam. Eine Zucht aus
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zweien solcher rein schwarzen Individuen ergab — ab-
‘gesehen von zwei wildfarbigen, die unzweifelhaft als Rau-
pen infolge eines Versehens beim Ziichten anderswoher
beigemischt wurden — ausschliesslich rein schwarze
Nachkommen ohne weisse Pw und Dw. Hierfiir gibt es
zwei mogliche Erklarungen. Entweder hatten diese In-
dividuen die Formel uu, bb, und das Gen u bewirkte
das Verschwinden der weissen Binden bei bb-Tieren,
oder aber die benutzten uu-Tiere enthielten ein weite-
res, auf Dw und Pw wirksames, rezessives Gen, welches
sich in der erwihnten, rein schwarzen Zucht homozy-
got auswirkte, wodurch die weissen Binden zum Ver-
schwinden gebracht wurden (vgl. Hiigel 1933).

Einige weitere, kleinere Verschiedenheiten in der
Starke des Farbmusters sind vielleicht auf das hetero-
zygote Vorhandensein rezessiver Gene zuriickzufiihren,
so u. a. uu-Fligel mit sehr kriftig gefarbtem Wurzel-
feld gegeniiber normalen uu-Fliigeln; solche Tiere konn-
ten vielleicht durch die heterozygote Anlage fiir Schwarz
erklirt werden. Infolge der Inanspruchnahme durch
andere Arbeiten konnte ich dieser und anderen klei-
neren Abweichungen nicht weiter nachgehen.

Wie bereits oben erwihnt, weisen die umfeldschwar-
zen Tiere eine verlangsamte Entwicklung auf. Um diese
Verzogerung besser charakterisieren zu kénnen, habe
ich die Entwicklungszeiten sdmtlicher Individuen einer
zufallig herausgegriffenen Generation (VII)*) in Zehn-
tageabschnitten berechnet und die gewonnenen Zahlen
flir Mdnnchen und Weibchen, typische und umfeld-
schwarze Tiere durch Variationspolygonen in Abb. 3
dargestellt. Es ergibt sich hieraus, dass bei den typi-
schen Tieren kein Unterschied zwischen den beiden Ge-
schlechtern vorkommt, dass jedoch die umfeldschwarzen

*) Diese Generation enthilt rein typische, rein umfeldschwarze.
Zuchten und solche mit Ausspaltung beider Formen.
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Individuen eine deutlich verzogerte Entwicklung auf-
weisen, und zwar gilt dies in hoéherem Masse fiir die
Weibchen als fiir die Mannchen. Die Unterschiede so-
wohl zwischen den typischen und den umfeldschwarzen
Tieren als auch zwischen den beiden Geschlechtern die-
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Abb. 3. Ephestia kiihniella.

Abszisse: Entwicklungszeiten simtlicher Individuen der Gene-
ration VII, in Zehntageabschnitten angegeben. Ordinate: 9/ aus-
geschliipfter Tiere. Ausgezogene Striche: Typische Tiere. Gestri-
chelt: Umfeldschwarze Tiere. Dicke Striche: &', diinne Striche:
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ser letzteren sind statistisch weitgehendst gesichert, wie
aus Tabelle III hervorgeht.

Ueber die Ursachen dieser Entwicklungsunterschiede
lasst sich nur aussagen, dass sie im Raupenstadium
wirksam sein diirften. Als ich namlich zum Zwecke
von Injektionsversuchen (iiber die wegen ihres nega-
tiven Ergebnisses nicht berichtet wird) die Dauer des
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Puppenstadiums einiger Individuen beobachtete, zeigte
sich, dass uu- und UU-Tiere nach der gleichen Anzahl
von Puppentagen ausschliipften. Das dadurch bedingte,
in einigen Zuchten gefundene Defizit an uu-Individuen
wurde bereits oben n#éher besprochen.

Tabelle III.

Typische Tiere Umfe}I(‘lisgglewarze
d_ |1 2 d Q

Anzahl Individuen in Ge-

neration VII.......... 1433 1395 251 173
Mittlere Entwicklungszeit

in Tagen............. 144,30 113,60 122,85 127,95
Mittlerer Fehler der Ent-

wicklungszeit (m)..... 0,41 0,48 0,88 1,19
Standard-Abweichung in

Tagen ............... 15,50 17,92 13,96 15,70
Differenz der Entwick- vA/\A L\/\A ;/ ) l

lungszeiten in Tagen . 0,70 8,65 14,35 5,10
Dreifacher mittlerer Feh-

ler der Differenz:

T8V fm,e 189 120 38 367

Zusammenfassung.

Bei der Mehlmotte Ephestia kiihniella Zeller wird ein neues
rezessives Gen, Umfeldschwarz (u), nachgewiesen. Seine Wirkung
dussert sich in einer kriftigeren Schwirzung aller Fliigelzeich-
nungselemente — besonders des Aussenfeldes und des Wurzel-
feldes — als durch den iibrigen Genbestand erklirlich ist. Weiter
bewirkt es eine gewisse Verzogerung der Raupenentwicklung.
Das Gen ist autosomal und liegt in einem anderen Chromosom
als das Gen b (schwarz).
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Dansk Oversigt.

Hos Pyraliden Ephestia kiihniella Zell. paavises et recessivt
‘Gen u (,Umfeldschwarz“), der dels virker paa Vingemeonstret, dels
forleenger Larvens Udviklingstid. Paa Vingerne af Dyr, der er
homozygote for dette Gen, sveertes Spidsedelen og Roddelen be-
tydeligt steerkere end normalt. Genet er uafheengigt af det alle-
rede af Whiting (1919) paaviste recessive Gen b (“black®) for
sort Vingefarve, idet Krydsninger imellem den melanistiske
Stamme og de her beskrevne Dyr giver en typisk 2 Gens Ud-
spaltning i 2den Generation. Det er endvidere muligt, at Genet
hos Melanisterne bevirker Bortfald af de hvide Baandstriber, der
ellers karakteriserer denne Form. Forholdet til de mange andre,
navnlig fra tysk Side paaviste Vingempgnstergener er derimod
for Storstedelen ikke klarlagt.



3.
Some experiments on the osmoregulation

and respiration of Eristalis larvae.

By
August Krogh.
(From the Laboratory of Zoophysiology, Copenhagen University).

The fly larvee belonging to the genus Eristalis (and
allied genera) are adapted to a very peculiar environ-
ment, living as they do in water and mud charged
with organic impurities and generally devoid of dissol-
ved oxygen. The reaction of the water may vary be-
tween wide limits, since it will sometimes contain
appreciable amounts of free ammonia and at other times
an excess of CO, and methane.

From the beautiful researches of Réaumur (1738)
it is well known that the larvee breathe air from the
atmosphere which they reach from depths up to 10 cm
by a telescopic tail-like appendage (Queu de rat, Réau-
mur) bearing spiracles at the tip, but their respiratory
mechanisms are still rather obscure, and this applies
especially to the beautiful set of “gills* which occasio-
nally protrude from the anus and make beating move-
ments in the water, about once per second, for several
seconds. There is a great deal of disagreement between
the writers dealing with these animals, concerning both
the time of appearance and the function of these organs.

Réaumur clearly understood that they are forced
out by blood pressure and states that they come out
only when the larvee defecate.
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Trybom (1875) describes 10-—12 filaments on each
side of the anus. He saw the retractor muscles and
the fairly rich supply of trachese and says that the fila-
ments are often put out when a larva is sinking down
through the water. They will then make powerful move-
ments and act as an organ of swimming. Possibly they
may function also as tracheal gills.

Chun, writing at about the same time (1876), con-
siders them as glands acting within the hind gut, but
admits it as very probable that they also function
as gills when protruding. “Zumeist konnte ich sie be-
merken, wenn die Larven in reines Wasser gebracht
wurden“.

Wahl (1900) gives an elaborate description of the
tracheal system in FEristalis, without, however, paying
any attention to the fact that certain elements in it
and especially the very large tracheal sacs have an
elliptic cross section and are easily compressed by con-
traction of the cutaneous musculature to flat bands,
thereby effecting an expiration. Within the anal fila-
ments Wahl observed not only the system of tracheee
with spiral thread, but also a network of tracheal capil-
laries branching out from the “end cell“. He does not
doubt the function as tracheal gills. He once saw them
come out simultaneously in a large number of larve
in very foul water.

Wesenberg-Lund (1915) also considers the fila-
ments as gills and states that they are utilized by the
larvee when the water contains a minimum of oxygen.

Alsterberg (1934) in a paper specially dealing
with the anatomy and biology of Eristalis larvee denies
that the “gills“ are ever brought out when the larva
is not in contact with the atmosphere through the spi-
racles at the end of the “tail“. He is positive that the
habitat of the larvee is very often oxygen free and
comes to the conclusion that the gills serve for the eli-
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mination of CO,. In my book: Comparative Physiology
of Respiratory Mechanisms (Philadelphia 1941) I expres-
sed doubts regarding this function.

It can be stated as a summary of this account that
the anal filaments are protruded very occasionally for
short periods at a time and apparently without any
fixed correlation with oecological conditions. I agree
with Alsterberg that they cannot be of any use for
the absorption of oxygen, also because the surface area
is too small, but the idea that they take over, at least
partly, some elimination of CO, is worth an experimen-
tal test.

The experiments to be described in the following
were started on the assumption that the anal filaments
might bear some relation to the osmoregulation of the
animals, like the anal papillee of Chironomid larvee, and
contain a mechanism for active ion uptake. The experi-
ments were made mostly on material kindly supplied
by professor K. Berg from the neighbourhoods of Hille-
rod and Suserup respectively, while a small number
of larvee were taken by myself in Halsnees. I have not
attempted to identify species, but I believe that most
of the material and probably the whole belongs to a
single species, and it certainly shows very uniform
reactions. One specimen was reared to the imago stage
and identified by Mr. S. L. Tuxen as FEristalis arbu-
storum L. 1 shall number the experiments I to X, but
in reality each experiment described is representative
of a small series which were usually slightly varied,
but gave substantially the same results.

The first experiment started was to try and wash
out salt from a small number of larvee by keeping them
in slowly running distilled water. This they would stand
for a surprisingly long time.

7 larvee, weighing 60—100 mg each, were put into
ca 10 cc distilled water, renewed every 3—6 minutes.

m
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On 6 day 1 larva dead, probably during moulting.

On 12’ day 5 living larvee, 3 have the filaments
protruding. These are taken out and used for a special
experiment, as described below.

On 14’ day blood is taken from the 3 remaining
larvee for determination of the osmotic concentration in
comparison with fresh larvee*). These latter showed con-
centrations corresponding to about 135, 130 and 120
millimol (mM) NaCl. The 3 which had been treated
showed 110, 105 and <<H0 respectively. It is assumed
that the last one has brought out the filaments and lost
a large quantity of salt through them.

The slight loss shown by two larvee, amounting to
some 20 mM, is remarkable and suggests that the inte-
gument is probably almost impermeable to water. Into
most fresh-water animals water penetrates osmotically
at a fairly rapid rate, because the internal concentra-
tion is much higher than outside. This water is again
excreted as urine and, since the urine cannot be made
salt free, a continuous loss of salt is unavoidable and
is normally made good by active absorption of ions. If
the anal filaments of FEristalis are such organs their
protrusion in distilled water will cause an increased
loss. Almost all fresh-water organisms will lose salt at
a fairly rapid rate in distilled water and many have
been shown to take up salts from ordinary fresh water
(Compare Krogh 1939).

In exp. II b larve were tested for water permea-
bility by means of heavy water (Krogh and Ussing
1937). When a larva is placed in about its own volume
of water containing D,0O any diffusion into the larva
will diminish the concentration of D,O in the surroun-
ding fluid. The results of determinations, kindly made
for me by dr. H. Ussing, are summarized in table I.

*) The method was a modification of that of Ursprung and
Blum (1930) and will be described elsewhere.
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Weight
Duration Larva water Cone. of D0 0/, Conc. decrease

hours mg mg initial final %

1 103 200 2.035 - 2.048 — 0.013

1 177 200 2.035  2.048 — 0.013

6 137 200 2.035 - 2.016 -+ 0.019
24 127 200 2.035  1.596 + 0.441

(2 larvee)

The first 3 changes are inside the limits of error of
the determination and indicate impermeability for water.
The fourth shows a definite decrease and may probably
be explained by protrusion of the anal filaments for a
brief period.

Impermeability for water generally means imper-
meability for all substances dissolved in water and inso-
luble in fatty substances and this, of course, will protect
the larvee against many harmful substances. Wesen-
berg-Lund states that they will stand concentrated
mercuric chloride for more than 24 hours. I have found
that they will live indefinitely in water alkaline from
ammonia at py10 or acid from HCI at py3. From one
natural habitat prof. Berg reports to me a py between
9 and 10, while another was about neutral.

In a fairly large number of aquatic arthropods spe-
cial organs have been demonstrated which will stain
brown or black when the living animals are treated
with dilute silver nitrate. H. Koch in 1934 put for-
ward the suggestion that these were the organs respon-
sible for active salt uptake, and in the few forms tested
(Koch 1938) this suggestion was found to be correct or
at least extremely probable. The decisive proof was
brought by K. Schmidt-Nielsen (1941) who placed
crayfish in so dilute AgNO; that even AgCl would remain
in solution. This solution is 0.01 mM and contains about
1 mg silver per liter. After 24 hours a certain part of
the gills would have reached a considerable concentra-
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tion of silver. So long as the animals were kept in the
dark this would be invisible, but when the gills were
exposed to light the silver compound would be reduced
and the gills stained by metallic silver.

That the uptake of silver is a vital function, depen-
ding upon oxidation processes, was shown by the fact
that no uptake took place in the absence of oxygen.
‘We must assume that silver, which is chemically rela-
ted to the alkali metals, is taken up by the same osmo-
regulatory mechanism which deals with these, but be-
comes chemically combined within the active cells
which are presumably thereby blocked.

In exp. IIT it was attempted to stain the anal fila-
ments of FEristalis larvee by treatment with 0.01 mM
AgNO,.

Larvee which had their filaments more or less per-
manently protruding and were usually rather weak,
including the 3 from exp. I, were put into AgNO,,
usually in the dark and afterwards exposed to light.
Those which were obviously weak at the start died
without becoming stained, and it has been definitely
established that after death no uptake of silver occurs
from this very dilute solution. Two which were more
lively became stained, one just visibly brown when
dead after 24 hours; the other, still living after a few
hours, slightly brown and when dead after 20 hours
definitely brown.

More definite results were obtained by exposing
larvee for a long time to 0.01 mM Ag in distilled water,
and in the final test this was done by keeping a con-
siderable number in the dark in a flat basin with 1 cm
cotton wool just covered with the solution which flowed
through at the rate of 10 1 in 24 hours. As the fila-
ments of some individuals are of a light yellow colour,
as observed through the integument, care was taken to
select specimens in which they were invisible. Some
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darkly pigmented larvee were included, because they
had been seen with outstretched filaments which also
were unpigmented. Many larvee pupated during the
experiment and could not yield any information.

After 6 days several unpigmented larvee showed fila-
ments definitely brown when seen through the integu-
ment, and two were found dead with filaments protru-
ding and, after exposure to light, of a dark brown colour.

After 9 days the filaments were forced out by pres-
sure from 3 darkly pigmented larvee after they had
been exposed to sunlight. One of these had the filaments
quite clear, one light brown and one dark brown, espe-
cially the tips. In most of the clear larvee the filaments
as seen through the integument were definitely brown,
but in a few they had remained clear.

There can be no doubt therefore that the filaments
when protruded take up and concentrate silver from
extremely dilute solution, and by analogy with a num-
ber of other arthropods this is taken as an indication
— but not a definite proof — that they can act as
osmoregulators by active absorption of salts.

When the integument is practically irhpermeable to
water the need for salt absorption cannot be consider-
able and may be present only just after a moult when
the size of the organism is rapidly increased. It is con-
ceivable therefore that the anal filaments may have
other functions besides the hypothetical, but probable,
one of absorbing salts, and it becomes worth while to
test the one suggested by Alsterberg viz. the elimi-
nation of CO,. The first step was to test the permea-
bility of the integument (excluding the filaments) to
O, and CO,. When it is impermeable to water the per-
meability to gases may possibly be very low or even
absent.

In exp. IV one larva (61 mg) was put in a closed
vessel in T cc distilled water saturated with air (6.3 cc
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Oy/liter at 20.5° and after a suitable time a sample of
the water was analysed for O,. In one period of 0.75
hour 1.75 mm3 O, disappeared out of a total of 44 mm?.
In a second period of 2.2 hours 5.45 mm3 disappeared.
These figures correspond to an uptake of 2.3—2.5 mm3/
hour, or a very low permeability.

The oxygen pressure inside the animal must have
been zero during most of the time. The surface area
of the larva was about 100—150 mm?2. Assuming arbi-
trarily that the layer of low permeability is 0.01 mm
thick and taking the pressure difference as 20 9/, of an
atmosphere the diffusion constant works out at about
2% 10-7 or less than 2 9/, of that for chitin (Krogh
1919). ‘

In a similar exp. V CO, was determined in the water
before and after a larva of 112 mg had been enclosed
for 1 hour. The CO, given off amounted to 28.4 mm3/
hour. The internal CO, pressure is unknown, but there
can be no doubt that the larval integument is several
times more permeable to CO, than to oxygen, but even
so the permeability must be considered as very low.

Even after 2 hours without access to the atmosphere
the larvee are in good condition and most of the CO,
eliminated is produced anaérobically, as will appear
from determinations given below.

Exp. VI. In order to find the relation between the COy
eliminated in exp. V and the normal metabolism this
was determined roughly in a micro respirometer and
found to be about 250 cc O,/kg/hour, increasing in an
active animal to double this figure or more. This cor-
responds to 25 mms3/hour in an animal weighing 100 mg,
and unless the ventilation of the tracheal system is
excessive we shall expect a considerable fraction of the
CO, produced in the metabolism to diffuse out through
the integument to the water, even without any par-
ticipation by the anal filaments.



51

Alsterberg found that by putting the animals in
water saturated with CO, he could bring about a pro-
trusion of the “gills%; if I understand him rightly, after
the CO, treatment. I have varied this procedure in
several ways, but without any success, and the most
convincing conclusion is reached from respiration expe-

Sem.

- -/

Fig. 1.

riments with various gas mixtures. If Alsterberg is
right breathing of mixtures with a high CO, percentage
should cause protrusion of gills, while I find that instead
an increased tracheal ventilation is brought about.
Exp. VII was made by means of the arrangement
shown in fig. 1 a which is a slight modification of a
similar apparatus formerly employed (Krogh 1920).
The spiracles of the animal come in contact with the
atmosphere in a very small opening. The water menis-
cus here is scarcely displaced by the respiratory move-
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ments, but these cause the meniscus in the horizontal
graduated tube (2) to move back and forth, and the
volume of each respiration can be read or, if desired,
recorded. FHristalis larvee are so restless and have such
a strong urge to creep into any narrow openings that
it is necessary to enclose the experimental animal in
a cage made from a piece of glass tubing, closed at
one end with gauze and at the other, after the animal
has crept in, almost closed with a small lump of pla-
sticine, but leaving just enough space for the breathing
tube. The cage must be so narrow that the enclosed
animal cannot turn round. Atm. air is breathed directly
from the meniscus, but when the animal is to be exposed
to other gas mixtures these are passed in a slow cur-
rent through the T tube (1), fixed on top of the appa-
ratus by a small lump of plasticine.

An animal weighing 153 mg was first allowed to
breathe ordinary air for 15 minutes. During this period
the respiration was fairly regular with about 4 breaths
per minute of 5 mm? each. As in other insects the expi-
ration is active and fairly rapid, the inspiration passive
and, on account of the resistance in the long breathing
tube, quite slow. At the equilibrium position of inspi-
ration an FEristalis larva is lighter than water when the
cutaneous musculature is completely relaxed, but slightly
heavier than water when it shows a normal tonus.

The animal was now given pure oxygen. The fre-
quency became reduced to 2 and the depth also. After
18 m. the respiration ceased entirely for 2 m. During
a pause the spiracles may remain open, and if so the
meniscus by which the movements are measured re-
mains quiescent. When the spiracles are closed a regular
diminution in volume is observed, due to the absorp-
tion of O,. Reéstablishment of connection with the atmo-
sphere brings about a volume increase followed by an
expiration.
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Atm. air was now given. The ventilation remained
low and irregular for 10 m. Thereupon the animal
struggled, with numerous small respiratory movements.
After the struggle the respiration again became regular,
but very slow, 1 per min., and somewhat deeper, 6 mm?.
This appears to be the most common type of breathing
when the animal remains in undisturbed connection
with the atmosphere.

In almost pure nitrogen there was first a series of
very deep respirations, up to 10 mms3, but then the
respiration stopped almost completely. This observation
was repeated several times.

In nitrogen, containing about 4.5 °/, O,, on the other
hand the breathing became after 1 m. deep and regular,
averaging 8 mm? in depth 4 times per minute.

A mixture of 10 9/, CO, in air may cause the re-
spiration to cease completely for up to a few minutes,
but when it starts again it soon becomes fairly regular
and slightly deeper than with atm. air, and this effect
persists for some time after the medium has been chan-
ged to ordinary air. These reactions are even more
pronounced with 20 9/, CO, which will gradually in-
crease the frequency to 4 per min. and the depth to
9 mm3 and maintain an increased ventilation for at least
10 m. in ordinary air.

This experiment shows conclusively that both oxygen
lack and CO, excess can act as respiratory stimulants,
but CO, excess begins by inhibiting respiration and
shows a definite stimulating after effect; while the ef-
fect of a relative oxygen lack is immediate and ceases
simultaneously with the stimulus. No effect of CO, upon
the anal filaments has been observed in experiments
on five animals.

Exp. VIII. By means of the arrangement shown in
fig. 1 b, put on instead of the T tube, an Eristalis larva
can be made to breathe from a bubble of gas of any
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desired composition and volume, and the bubble can be
withdrawn into the graduated tube and analysed by a
technique described many years ago (Krogh 1904).

A few determinations were made in which a larva,
after being cut off from the atmosphere for about §{ m.
was allowed to breathe from an air bubble for 40 sec.
In a typical determination the final composition of the
bubble would be 4 °/, CO,, 14 °/, O, and 82 °/, N,. If
this is the normal composition of the air in the tracheal
system the animal, when ventilating at the rate of
6 mm3/min., would use up about 0.4 mm?3/min., corre-
sponding to 200 cc/kg/hour.

The apparent respiratory quotient is very low, be-
cause a large fraction of the CO, is given off through
the skin to the water.

‘When now such a larva is cut off from the atmo-
sphere for 3 m. and then allowed to breathe for a few
m. from a bubble of oxygen a certain quantity of nitro-
gen will afterwards be found in the bubble, and if a
complete mixing with the gas in the tracheal system'is
assumed it becomes possible to calculate the volume of
that system. In one such case a larva of 204 mg. was
given an Oy bubble of 27.3 mm?. After 6 m. the volume
was reduced to 13.2 mm3 containing 5.2 9/, CO,, 46.6 ¢/,
O, and 48.2 9/, N,. Taking the initial N, percentage in
the tracheal system as 82 a calculation gives the tracheal
volume 18.9 mm3 or 9 9/, of the animal volume. { of.
this can be renewed by a deep breath. The tracheal
system is therefore very effective, and no accessory
respiratory mechanism is likely to be of any use, the
more so as the fluid in which the larvee live is gene-
rally irrespirable.

Tracheal volumes can be determined also by experi-
ments utilizing the fact that the pressure of a gas quan-
tity multiplied by its volume at that pressure remains
constant when the pressure is varied. To do this a larva
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was in exp. IX sealed up in a small glass vessel, filled
with water and provided with a horizontal tube of nar-
row bore in which the displacement of the water me-
niscus could be read off under a low power microscope.
The tube was connected with an arrangement to apply
pressure which could be read on a mercury manometer.
It is necessary to allow for the water vapour tension
and there is also a small correction for the compres-
sibility of the water in the container.

In one determination we had the reduced barometric
pressure of 736 mm and an increase of 96 mm pro-
duced a volume reduction (corrected) of 2.06 mm3. As-
suming that the tracheal walls offer no resistance to
the compression the tracheal volume x can be calcu-
lated from 736 x = (736 + 96) (x — 2.06) or x =— 17.8 mm?
in a larva of 122 mg.

The assumption made can be verified by a series
of determinations at increasing pressures. If there is
a resistance it must increase with the compression and
a decreasing volume will be found. Determinations with
191, 287 and 381 mm excess pressure gave the values
17.8, 18.1 and 17.7 mm3. At the last named pressure
the volume of the tracheal system was reduced by
6 mm?3, and further experimentation showed that it
could be reduced by 10 before any definite resistance
appeared. This shows that the ventilation tracheee had
at least this volume and offered practically no resi-
stance to compression.

When a larva is kept enclosed in such a pressure
chamber without access to the air the volume will at
first show a decrease, because oxygen is used up, but
it will soon begin to increase again, and the larva be-
comes lighter than water. This agrees with an obser-
vation first made by Alsterberg and repeatedly con-
firmed by myself: When a larva is kept in water, so
deep that the breathing tube cannot reach the surface,
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it will float up to the surface after a period of !/, to
2 hours. It will breathe there for some time and may
then sink down again and repeat the performance. It
follows from these observations that some gas is accu-
mulated in the tracheal system when the animal is cut
off from the atmosphere and the nature of this gas
must be ascertained.

Alsterberg attempted to show by calculations that
the gas in question must be nitrogen, diffusing in from
the water, but this contention is untenable, because the
negative pressure necessary for such diffusion and postu-
lated by Alsterberg does not and cannot exist, when
the air sacs are so easily compressed as I have found.
Moreover I have seen the volume increase in a larva,
enclosed in a very small compression vessel, much more
than all the nitrogen dissolved in the surrounding water
could account for. There can be no doubt therefore
that the gas is produced within the animal, and I
~can find only two possibilities. One is a production of
CO, by the metabolic processes going on after depri-
vation of oxygen, and the other is a production of
methane -+ CO, by Dbacterial fermentation within the
gut. The second possibility can be realized only when
the animals are feeding and the gut filled with mud,
while the first can act also in starving animals. Star-
ving animals will float up to the surface just as well
as animals having mud in the gut, and CO, production
must therefore be taken to be the normal mechanism
for increasing the buoyancy.

This is borne out by a respiration experiment X
in which a larva was brought in contact with an air
bubble after 1.5 hours stay in 5 cc water. After a couple
of respirations this bubble was analysed and found to
contain 20.7 °/, CO, and 3.5 °/; Oy The CO, content in
the tracheal air must have been higher and perhaps
even 40 9/, In a large body of water a considerable
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proportion of the CO, formed must diffuse out through
the integument, but enough is left evidently to cause
the animals to float.

A bacterial formation of methane in the gut appears.
quite possible, since methane formation in the mud
which the animals devour is an extremely common
occurrence, and the gas, when formed, will no doubt
diffuse into the tracheal system, just as the methane
produced in the paunch of cows finds its way into the
air expired from the lungs, but no definite evidence
that such formation actually takes place in the larvee
has been obtained. In one observation in a sealed vessel
the gas production amounted to 15.6 mm3 in 5 hours
which makes a bacterial methane production rather
likely. On the other hand no gas production was found
in one exp. with isolated feces from several larvee in a
sealed vessel.

Summary.

The biological conclusions to be drawn from the preceding
experiments and observations are briefly as follows.

The Eristalis larve are protected against noxious influences
from the surrounding medium by a highly impermeable integu-
ment. The practical impermeability to water affords protection
against loss of salts, and the animals can live in a salt free fluid.
or in highly acid or alkaline solutions for prolonged periods.

Respiration takes place only from the atmosphere through
the posterior spiracles. There is an effective mechanical ventila-
tion of the large air sacs which offer only the slightest resistance
against compression to flat bands. A certain proportion of the COy
produced in the metabolism will diffuse out through the integu-
ment. Practically no oxygen is lost to the medium, although this
is as a rule oxygen free.

The filaments which are occasionally, and usually for brief
periods only, made to protrude from the anus have no respiratory
function whatever. They contain a mechanism which will acti-
vely absorb silver from an extremely dilute solution and is pro-
bably concerned with osmoregulation by active ion uptake, but.
even this does not seem to be of much use to the animal.
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When the larvee are cut off from the surface the metabolism
becomes anaérobic and part of the surplus of COy produced accu-
mulates in the tracheal system and may cause the larvee to float
up to the surface. This is facilitated by relaxation of the muscu-
lature. When the muscular tonus is normal and the spiracles in
contact with the air the larvee are slightly heavier than water.
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Dansk Oversigt.

Eristalislarver er beskyttede mod mange skadelige paavirk-
ninger fra omgivelserne ved at deres hud er nzsten fuldstendigt
uigennemtrengelig for vand og vandoplegselige stoffer. Herved
beskyttes de ogsaa vidtgaaende mod salttab, og de kan leve lenge .
saavel i destilleret vand som i steerkt sure og basiske oplgsninger.

Aandedrazttet finder udelukkende sted fra atmosferen gennem
spiraklerne i spidsen af den lange ,rottehale“. De store luftseekke
i kroppen ventileres mekanisk og lader sig ved udaandingen let
sammenpresse til flade baand. En del af den ved stofskiftet dan-
nede kulsyre diffunderer ud gennem huden, men der sker ikke
ad den vej noget kendeligt ilttab, skent dyndet, hvori de lever,
i reglen er iltfrit.

De traadformede legemer, som lejlighedsvis og i reglen kun
kort tid ad gangen presses ud fra endetarmen, har ingen geelle-
funktion. De indeholder en mekanisme, som aktivt optager sglv
fra yderst tynde oplesninger og fungerer antagelig osmoregula-
torisk ved aktiv ionoptagelse.

Naar larverne ikke kan naa overfladen, bliver stofskiftet
anaérobt. En del af den derved dannede kuldioxyd ophobes i
trachesystemet og bringer dyrene til at flyde op til overfladen.
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The Chalcid subfamily Eunotinae.

By
J. P. Kryger.

In his Classification (p. 312) Ashmead gives a key
to the subfamilies of the family Pteromalidae. The new
subfamily Eunotinae is characterised in the following way:
3. Head mormal ...

— Head very wide, much wider than Thorax, lenticular;
antennae 6—10 jointed, inserted near the mouth border;
scutellum large, hind angles of metanotum acute.......
................................. Subfamily III. Eunotinae.
Ashmead further writes (p. 325) about the Eunotinae:
“This small subfamily comprises a number of genera,

all evidently of tropical origin, and all parasites of the
rhynchotous family Coccidae“.

According to the generic key (p. 326), Ashmead
includes in the Eunotinae the genera Enargopelte Forst.
and Funotus Walk. besides half a score of non-European
genera, but he does not mention Simopterus Forst. at all.
This latter name occurs, however, in the index (p. 547),
where reference is made to p. 388 (in Bibliography of
the genera), on which we read:

Simopterus Forster, Verh. d. naturh. Ver. preuss. Rheinl.
VIII, 1851, p. 22 (Type S. venustus Forst.),

but the genus is not mentioned in any of the keys, and
we cannot possibly guess where he would have placed it,
if he had not quite forgotten it.

As Thomson has never seen any genus belonging
to Eunotinae, we cannot, unfortunately, make use of his
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“classificatory eye“ if we are to form an opinion as to
Ashmead’s classification.

Further it may be mentioned here that the genus
Epicopterus Westw., which, as pointed out below, is iden-
tical with Simopterus Forst., was included by Ashmead
(Classif. pp. 274 and 275) in the Miscogasteridan sub-
family Tridyminae. As Ashmead has not collected chal-
cid flies in Europe, he had no other basis for this inclu-
sion than Westwood’s description.

It is beyond doubt that three genera occur in Den-
mark which may be placed in the Eunotinae, viz. Epico-
pterus Westw. (= Simopterus Forst.), Eunotus Walk. (=
Megapelte Forst.), and Enargopelte Forst.

But the questions now arise: Does there exist any
relationship between these three genera, that is to say,
do they form a well delimited subfamily within the Eu-
ropean Chalcidioidea, and in which family is this sub-
family to be placed?

I am inclined to admit the relationship, for the fol-
lowing reasons:

1. The antennae, though differing as to number of
joints, are very much alike: the sense organs of the
joints are quite identical; the surfaces of the scape and
the pedicellus are reticulated in quite an identical way,
which I have not seen in any other Danish Chalcidid
group.

2. The head is lenticular in all the three genera.

3. The thorax and the abdomen are much alike in
all the genera.

4. Middle tibiae with a rather stout spur, resembling
that of the Encyrtidae.

5. Hind tibiae with two apical spurs (one small and
one large).

6. The venation of the fore wing is in the main
identical.

7. All the three genera are parasites of scale insects.

5e
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It is true that the shape of the wing of Epicopterus
differs rather much from that of Eunotus and Enargopelte,
but it is most probably influenced by the animal’s living
among the needles of small firs.

Moreover Epicopterus does not agree entirely with
Eunotinae sensu Ashmead, for its antennae are not 6—
10-jointed, but 12-jointed, but this, I think, is only a
generic character within the Eunotinae.

As all the three genera possess two apical spurs on
the hind tibiae, the subfamily Eunotinae belongs to the
family Miscogasteridae, and not to the Pteromalidae.

- Key to the genera.
1 (2) Antennae 12-jointed, with 2 annelli Epicopterus (Simopterus)

2 (1) Antennae with less than 12 joints, without annelli..... 3
3 (4) Club obliquely truncate at apex...... Eunotus (Megapelte)
4 (3) Club rounded at apex........................ Enargopelte

Epicopterus Westw. (Simopterus Forster).

Westwood’s original description of the genus Epico-
pterus and the sole species choreiformis (Mag. Nat. Hist.
1833 p. 418—19, fig. 55 b) is as follows:

Epicopterus Westw. Pteromalo affinis. Corpus brevissimum,
latum; antennse 12-articulatee subclavate; alarum portio inter mar-
ginem anticum et nervum subcostalem antico (et preesertim ad
nervi conjunctionem cum margine) dilatata, et ibi oblique truncata.

Body very short, convex and contracted; antennge short, sub-
clavate, 12-jointed, the 3rd and 4th joints annular; wings with the
humeral portion anteriorly dilated and obliquely truncate at the
union of the subcostal nerve with the front margin of the wings;
abdomen sessile.

Spec. 1. Epic. choreiformis Westw. Nigro-eeneus haud nitidus;
facie viridi; antennis piceis articulo basali rufo; abdomine nitido
cyaneo-nigro; lateribus cupreo-nitentibus; pedibus testaceis; alis
basi obscurioribus.

Longitudo corporis, linee dimidium. Expansio alarum, linez 7/g.
In museo nostro. Habitat in gramineis prope Cantabrigiam, Julio,
1833.

Brassy black, not shining; face greenish; antennee pitchy,
with the basal joint reddish; abdomen shining cyaneous black,
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with the sides coppery; legs reddish; wings darkish towards the
base.

I found several specimens of this curious little insect at Gog
Magog Hills, near Cambridge, during the late meeting of the Brit.
Ass. (June 24—28 1833) in company with Choreia nigroznea W.;
which it so much resembles that, until I had carefully examined
it, I thought it was its male. I have seen no other insect in this
very extensive family with wings similarly formed.

Forster’s original description of the genus Simo-
pterus and the sole species wvenustus (Verh. Nat. Ver.
Rheinl. u. Westph. 1851 p. 22, tab. I fig. 8) runs as
follows:

Simopterus nov. gen. Antennae fractae, fronti media insertae,
articulis undecim. Thorax latus, pronoto lineari-transverso, meso-
noto subintegro, scutello magno, antice et lateribus suturis pro-
fundis distincte separato, metanoto valde abbreviato. Alae mar-
gine antico fere angulatim flexo. Pedes tarsis pentameris. Ab-
domen thoracis latitudine et longitudine, depressum, sessile, primo
segmento maximo.

Sim. venustus n. sp.

Subviolaceo- vel nigro-aeneus, capite virente, antennis pedi-
busque rufis, coxis fuscis; metathorace medio longitudinaliter acute
carinato; alis fusco-umbratis; abdomine laevi, nitido, segmento
primo basi media foveolato.

Lg. v/,—2/5 lin.

It will be seen from Westwood’s description that
in 1833 he swept a minute hymenopteron with 12-
jointed antennae, two annelli, a sessile abdomen and the
fore wing obliquely truncate at the union of the sub-
costal and the marginal veins. Further he states, that
the species was caught in company with Choreia nigro-
enea, which it so much resembles that “I thought it
was its male“. g

From Forster’s description we learn that in 1851
he swept a small hymenopteron with 11-jointed anten-
nae, two annelli (see Hym. Stud. II, p. 64—65), a sessile
abdomen, and the fore wing “fere angulatim flexo“.

In 1856, however, in his key to the Pteromalidae
(Hym. Stud. II, p. 64—65), Forster places the genus
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among the genera with 13-jointed antennae; but from
a comparison with the original notes upon the genus
from 18561, we understand that he regarded the basal
socket as an antennal joint. In fact, the genus Simo-
pterus must be regarded to have 12 antennal joints,
the two annelli included.

In the last-mentioned work (Hym. Stud. IT 1856) the
genus Hpicopterus Westw. is completely lacking, and
Forster does not mention it either in any of his other
papers. In this paper (pag. 147) Forster says that he
has treated 291 genera and their synonyms, arranged
them in taxomical keys, and given notes upon them.
Further, that his own collection comprises 273 of these
genera. Thus he has not seen eighteen of the genera,
the names of which he enumerates. Among these eigh-
teen names we also look in vain for Epicopterus. Forster
cannot have been ignorant of Westwood’s genus, for
he records other of Westwood’s genera from Mag. Nat.
Hist. (e. g. Lamprotatus, Agenioneurus, Hemiptarsenus).
He must have known this latter periodical, which is
also evident from his note (I. c. pag. 82): “Siehe Mag.
Nat. Hist. VI, 35, 418. Smaragdites admirabilis Westw.“.
It seems incredible that he should have overlooked
Epicopterus in Westwood’s paper (pag. 418) and noticed
Smaragdites on the same page. I am much more inclined
to believe that the omission was made on purpose; he
wanted to name the genus by his own name (Simo-
pterus), as he begrudged Westwood the titbit.

Since 1856 no one seems to have seen Epicopterus.
Thomson (Hym. Scand. IV 1878) does not mention it;
he has not seen this nor any other genus of the Eunotid
complex. As mentioned above, Ashmead (Classif. 1904)
includes the genus Epicopterus in the Tridymini, and
does not treat Simopterus at all. Schmiedeknecht
(Hym. Mitteleur. 2. Ed. 1930), who follows, in all essen-
tials, Ashmead’s views, places Epicopterus in the Misco-



71

gasterinae (p. 426—27) and does not mention Simo-
pterus at all, precisely as Ashmead. Kurdjumov
(Notes on Pteromalidae, Revue Russe d’Ent. XIIT 1913),
it is true, mentions Simopterus (p. 9), but as he only
deals with the Pteromalinae, and includes Simopterus in
the Funotinae, he does not enter further into the ques-
tion and does not describe the genus. Gahan & Fagan
(Type species 1923) record Epicopterus as well as Simo-
pterus in their list, but have no idea that the two ge-
nera are identical.

The 3rd of July, 1930, was a very hot day. I was
sweeping in Tibirke fen near Tisvilde. The heat was
so oppressive that I was unable to work in the sun,
and I therefore moved to a small grove of old birches
with a couple of small scrubby firs growing in their
shade. I swept the fir trees, and on examining the net,
I discovered a small chalcid fly in it whose wings were
pressed so closely against the body that it was difficult
to observe them. At first I believed that I had caught
the male of Choreia inepta, so long searched for; for this
species may sometimes possess well developed wings.
An examination at home revealed, however, a Simo-
pterus female. A large number of Coccidae were found
on the branches of the fir trees, many of which had
been parasitised, but the parasites had unfortunately
emerged. I assume that Simopterus is parasitic on the
scales of the fir trees. Since this first finding of Simo-
pterus 1 have swept the species several times, especi-
ally in Senderskov fen near Lillerod, North Sealand,
always on small shrubby firs beneath old birches and
fir trees.

Forster’s sketch of the wing makes it an easy
matter to recognize the genus, and Westwood’s state-
ment, that his genus closely resembles Choreia, made it
clear to me that the genus I swept was identical with
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both Simopterus and Epicopterus. As Westwood’s name
is the older of the two, it has the priority, and the
genus in question should therefore be named Epicopterus
Westw. Similarly, on account of priority the sole spe-
cies should be called choreiformis Westw.

Below I shall give some particulars about the species:

Epicopterus choreiformis Westw. (venustus Forst.).

Female: Antennae 12-jointed, consisting of scape,
pedicellus, 2 small annelli, 5 funicular joints, and a 3-
jointed club. Antennae very short; scape nearly as long
as funicle and clavus together; antennae inserted at the
lower edge of the eyes, not far from the mouth. Funicle
and clavus with short hairs and strong sense organs.

Head broader than thorax, lenticular. Eyes large,
ocelli in an almost straight line.

Thorax rectangular, nearly quadratic. Prothorax
short; parapsidal furrows distinct; scutellum large; hind
angles of thorax acute.

Abdomen sessile, rounded, 1st segment as long as all
the succeeding ones together, and with an impression
near its base.

Ovipositor hardly protruding.

Fore wing stout and broad, the outer edge convex.
Subcosta long; marginal vein short; radius as long as
the marginal vein, but shorter than the postmarginal
vein. Subcostal cell wide. Wing obliquely truncate at
the junction of the subcostal vein with the front margin.
Marginal ciliae short; discal ciliae short; no discal hairs
near the base of the wing.

Hind wing stout and broad.

Fore wing infuscated, but with a few hyaline patches
evidently indicating the lines along which the wing is
bent in order to lie close to the body.

Legs stout; middle tibiae rather stout; hind tibiae
with two spurs, one long and one shorter.



Fig. 1 (above): Epicopterus choreiformis Westw. Q.
Fig. 2 (below): a Antenna, b Middle leg, ¢ Hind leg, d Stigma,
¢ Fore wing, f Hind wing.
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Antennae pale brown, pedicellus and clavus darker
brown, head and thorax dark with a blue tint, abdomen
black, shining, with a metallic lustre. Venation of wing
dark brown. Legs more or less dark brown.

Length of animal: 1.25 mm.

Length of antenna:  0.50 mm.

Length of fore wing: 1.00 mm.

Length of hind wing: 0.75 mm.

Many females swept on shrubby firs, North-Sealand.

Dates of capture: first days of July.

Specimens on slides in Canada-balsam, Zoological
Museum, Copenhagen.

Eunotus Walker (Megapelte Forster).

Walker (Ent. Mag. vol. II 1834, p. 297) described
the genus Eunotus and the sole species cretaceus as new
to science. Forster (Hym. Stud. II 1856 p. 63 & 66)
changed the name to Megapelte, since in 1833 the name
Eunotus had been given by Dejean to a beetle genus;
the latter name proved, however, to be a synonym and
the old name should therefore be retained.

Forster (1. c.) places the genus at the very top of
the Pteromalidae, stating that the antennae have but
eleven joints, viz. a scape, a pedicellus, two annelli,
a 4-jointed funicle, and a 3-jointed club. Ashmead
(Classif. p. 326) describes it as having 10-jointed anten-
nae, and includes it in family LXIX Pteromalidae, sub-
family III Eunotinae. Schmiedeknecht agrees with
this and states (Hym. Mitteleurop. p. 430): 10-jointed
antennae, and the genus belonging to Pteromalinae. 1t is
not clear whence Ashmead got his different view.
Thomson never caught the genus in Scandinavia, and
accordingly it is not recorded in his book (Hym. Scand.
V).

Last year (1930) I happened to rear the sole species
of this genus, cretaceus Walk., and as there seem to be
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divergent views as to its characters, I shall describe
it below.

Eunotus cretaceus Walk.

Female: Antenna 9-jointed, consisting of scape,
pedicellus, b-jointed funicle and a 2-jointed club. Scape
long, pedicellus one-third the length of the scape, 1st
joint of funicle small, not half as long as pedicellus,
2nd and 3rd twice as long as the 1st; 4th and Hth shorter
than the 2nd and 3rd, but a little longer than the 1st;
club two-thirds the length of the scape, 1st club joint
half as long as the 2nd. No annelli present; what ear-
lier authors described as two annelli, is actually an un-
divided joint, which I regard as the 1st funicular joint,
as I think it is too large to be called an annellus. It is
true that a very careful preparation of an antenna in
a convenient (curved) position on a slide mounted in
Canada-balsam and at a 700 times magnification, seems
to reveal a slight streak-like indication of a real annellus,
but I have been unable to refind it in any of the an-
tennae which I have examined; I therefore venture to
say that it cannot represent (one of) Forster’s annelli;
Forster would hardly have been able to discover this
minute streak.

Head rather thin, eyes small, occiput excavated,
with a sharp border towards the front; the two hind-
most ocelli placed near this sharp border. Mandibles
bidentate. Antennae inserted near the mouth.

Thorax rectangular; pronotum small, looking like a
collar; mesonotum rectangular, parapsidal furrows dis-
tinct, scutellum two-thirds of the whole length of the
mesonotum, that is to say, twice as long as the preced-
ing part of the mesonotum, stout, reaching the abdomen.

Head and thorax finely reticulated.

Six segments may be counted on the abdomen of
specimens soaked in water, the 1st very long, the last
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five very small. On dried or mounted specimens only
the 1st segment can be seen, the five posterior ones
having been retracted within this.

Ovipositor not protruding, apparently — on account
of the sheath — arising directly from the apex of the
abdomen. ’

Head and thorax dark green, dull, abdomen dark
green, shining.

Fore wing stout and wide, densely covered with
short hairs. Marginal vein not very short, subcosta long
and straight, twice as long as marginal vein, radius
and postmarginal vein of equal lengths, half as long as
marginal vein. The four sense organs in the stigma
rather widely separated. Subcosta with a transparent
spot near the junction with the marginal vein. Colour
of venation brown. Subcosta with about 15 strong setae,
costal cell covered with fine hears near the margin,
naked near subcosta; a naked spot near hind margin.

Hind wing fairly long and wide, densely and evenly
covered with discal hairs. Marginal ciliae short. Vena-
tion long. ‘

Legs rather short and stout. Five tarsal joints. Middle
tibia with a strong spur, and 1st tarsal joint of middle leg
long and with strong and short setae — features remind-
ing one of the Encyrtidae and Eupelmidae. Hind tibia
with two apical spurs. Femur, tibia, and last tarsal joint
dark brown, the four proximal tarsal joints pale brown.

Length of animal: 2 mm.

Length of antenna: 1 mm.

Length of fore wing: 1.5 mm.

Length of hind wing: 1 mm.

Bred from Coccus on Salix repens on the heathery
common near Sandkroen at Tisvilde, North Sealand. A
number of twigs of Salix repens with numerous big,
brown coccids were collected on June bth, 1929; during
the summer many specimens of Aphycus were bred,
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Fig. 3 (above): Eunotus cretaceus Walk. Q.

Fig. 4 (below): a Middle leg, b Hind leg, ¢ Antenna, d Man-
dible, e Maxillary palp, f Labial palp, ¢ Stigma, h Fore wing,
¢ Hind wing.
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and in April, 1930, about 35 specimens of Eunotus ap-
peared, all females. According to this, Funotus seems to
develop very slowly, especially when it is borne in
mind that in the open no specimens would have been
bred until May or June.

Further, one female swept in the heathery moor Sorte
Mose near Lillered, North Sealand, on May 29th, 1930.

I have never seen the male, but Forster states that
it is like the female, except for the slender antennae,
which lack a distinct club.

Specimens on slides in Canada-balsam, Zoological
Museum, Copenhagen.

Enargopelte Forster.

Forster described the genus Enargopelte, and the
sole species obscurus in 1878 (Verh. naturh. Ver. preuss.
Rheinl. Jhg. 35 1878 p. 62). Ashmead records it in his
Classification (1904); in the key (p. 326) he spells the
name FEuargopelte, while in the Bibliography (p. 372) he
correctly writes Enargopelte. Schulz (Spolia Hym. 1906
p. 143) also mentions it, but he has seen it no more
than Ashmead. Nor have Thomson or Schmiede-
knecht seen it, so most likely it has not been caught
since the time of Forster.

I caught a male and a female in 1931, and on the
basis of these I shall describe here the genus and its
sole species, obscurus Forster.

Enargopelte Forster.

Antennae of both sexes 9-jointed, in the male filiform
without clavus or annellus, in the female consisting of
scape, pedicellus, one small and four large funicular
joints, and a 2-jointed clavus; no annellus present. An-
tennae inserted near the mouth.

Head rather thin but wide. Eyes large, ocelli form-
ing a right-angled triangle.
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Fig. 5 (above): Enargopelte obscurus Forst. J.
Fig. 6 (below): ¢ Male antenna, b Female antenna, ¢ Middle-
leg, d Hind leg, e Stigma, f Fore wing, ¢ Hind wing.
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Thorax large, wide, nearly rectangular, pronotum ra-
ther large. Parapsidal furrows distinct. Scutellum large,
oblong. Metanotum with acute hind angles.

Abdomen oval, longer than thorax, almost as long as
head and thorax together, 1st abdominal segment much
longer than the rest of the abdomen.

Fore wing long and stout. Subcosta long, marginal
vein short, radius more than half the length of marginal
. vein, postmarginal vein longer than radius, but shorter
than marginal vein. Costal cell wide. Surface of wing
evenly covered with short hairs, beneath the venation
the hairs are larger and more scattered. Subcosta with
about 20 setae. Two long setae on postmarginal vein.
Marginal fringe short.

Hind wing wide and stout, but short. Surface of wing
evenly covered with short hairs. Marginal fringe short.

Legs of usual shape, stout. Middle tibiae with a long
spur, resembling to some extent the Encyrtidae. Hind
tibiae with two spurs, one long and one stout.

Green, metallic. Head and thorax finely reticulated
with many very small shining points resembling those
of Phaenodiscus. Abdomen bright. Legs and antennae
brown; eyes and ocelli red.

Enargopelte obscurus Forster.

Male: Antennae short and stout; scape long and
wide, pedicellus very small, the seven funicle joints
subequal in length, terminal joint the longest, longer
than 1st and 2nd funicle joints together; all funicle joints
as wide as long. No sensory hairs, but stout sense or-
gans on all funicle joints.

Legs and antennae dark brown. Tarsi and pedicel-
lus dark brown.

Female: Antennae short and stout; scape long and
slender, pedicellus longer than in the male, nearly half
as long as scape; 1st funicle joint very small, the last
four subequal in length, shorter than wide, widening
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towards the tip. Clavus stout, egg-shaped, 1st claval
joint half as long as the terminal joint. Funicle and club
Jjoints with stout sense organs, no sensory hairs.
Antennae brown, scape and pedicellus pale brown.
Legs dark brown, tarsal joints pale brown, last tarsal
Jjoint darker.
Venation in both sexes brown.

Male: Length of animal: 2.2 mm.
Length of antenna: 1.00 mm.
Length of fore wing: 1.4 mm.

Female: Length of animal: 1.7 mm.
Length of antenna: 0.7 mm.
Length of fore wing: 1.00 mm.

One large male and a small female swept on Salix
repens infested with scale insects, May 26th, 1931, on
the common near Sandkroen, Tisvilde, North Sealand.

Male and female on two slides in Canada-balsam,
Zoological Museum, Copenhagen.

Dansk Oversigt.

I dette Arbejde behandles en lille Underfamilie af de penta-
mere Chalcidier. Den rummer en halv Snes Slegter veesentligt
hjemmehgrende i de varmere Dele af Jorden, men dog med nogle
europeiske Repreesentanter. Underfamiliens Plads i Systemet har
veret omstridt, men den maa henfpres under Miscogasteridae, da
alle Slegter har to Sporer paa Enden af Mellemskinnebenene.
Tre Slegter, som alle er meget sjeldne, idet de ikke synes at
veere fundet nogetsteds i Verden siden 50’erne i forrige Aarhun-
drede, er fundet her i Landet; de afbildes og beskrives. HEpico-
pterus (Simopterus) choreiformis Westw. er fundet paa Fyrretraeer
under gamle Birke i Tibirke Mose, 3. Juli 1930, i Senderskov Mose
ved Lillersd o. a. Steder; antagelig snylter den paa Coccider.
Eunotus cretaceus Walk. er fundet ved Sandkroen, Asserbo, 5. Juni
1929, paa Grene af Salix repens, og 29. Maj 1930 i Sorte Mose ved
Lillergd; antagelig ligeledes som Snylter i Coccider. Og endelig
er Enargopelte obscurus Forst. fundet ved Sandkroen, Asserbo,
26. Maj 1931, ogsaa paa Salix repens, paa hvilken der var talrige
Skjoldlus.

6



7.

Investigations on

the Feeding Habits of Linyphia.
(Aran.)

By
Edwin Nergaard, Logstor.

The purpose of the investigations described in the present pa-
per was to obtain some insight into the feeding habits of Linyphia.
Notably its behaviour when it captures its prey was observed and
studied experimentally in order to determine the stimuli which
cause the different reactions of this behaviour.

The investigations were made partly at Legster, and partly
at the Ecological Field Laboratory at Strandkjser (Molslaboratoriet),
recently established by the Natural History Museum of Aarhus,
to the director of which, Dr. H. M. Thamdrup, I tender my
best thanks. I also wish to thank my friend, Mr. Johs. Peter-
sen, teacher at the Municipal School, Legster, for his valuable
linguistic help.

1. Methods and Material.

Most of the observations as well as the experiments
were made in the natural habitat of Linyphia in woods
and plantations, where it places its snare among twigs.
Some of the experiments were carried out indoors on
spiders kept in observation boxes.

To investigate the significance of vibrations in the web,
a vibrator constructed like an electric buzzer (Peters
1931) was used. This vibrator is shown in fig. 1; w is a
fine wire that vibrates in time to the armature of the
buzzer. The point of this wire is placed on the web at
the spot where a vibration centre is required. s/ is an
adjustable brass slide that regulates the vibrations of
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the wire, which passes through a hole in the short leg
of the angular slide.

The spider’s response to chemical stimuli was invest-
igated by means of small pith-balls, which were placed
upon the web instead of prey. These balls were used

Fig. 1. The vibrator.

sl — adjustable slide.
w == vibrating wire.

either dry or moistened with a fluid containing the sub-
stances the influence of which upon the behaviour of
the spider was to be tested.

The investigations were made in 1939 and the fol-
lowing years on the common spiders Linyphia triangu-
laris Cl. and Linyphia montana Cl.

2. The Snare.
The snare of Linyphia is very characteristic and has
been described by many arachnologists. So I shall give
o0
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merely a brief description of it, and concerning its con-
struction I may especially refer to Hopffmann (1936).
The main parts of the Linyphia snare are (fig. 2):

1. The sheet, which consists of densely spun threads
forming very fine, irregular meshes. The upper surface

sefi-.

WL L

Fig. 2. The snare.

st. — the stopping web.
sh. — the sheet.
co. — the counterbalance threads.

of the sheet is covered with viscid silk (E. Nielsen
1932), the stickiness of which is very effective, as the
following observation will show:

1. L. triangularis. 22. 6. 42.

A pith-ball is dropped on to the snare. By means of a tweezer
I try to pick up the ball again. It adheres to the sheet, which
is raised together with the ball to the cover of the observa-
tion box, where it adheres so firmly that it cannot be re-
moved again.

The under side of the sheet is not sticky and serves
the spider as a place of residence.
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2. The stopping-web, which stops the insects and
makes them fall down on to the sheet.

3. The counterbalance threads, which are spun
beneath the sheet to counterbalance the upward pull of
the stopping-web.

L. triangularis is always found hanging with the dor-
sal side downwards under the sheet. Its claws pull down
the sheet in small cones, and the securing thread is
stretched from the spinnerets to the sheet. Violent dis-
turbances of the snare makes the spider release its
hold. It then falls down, but, suspended by the securing
thread, stops a short distance above the ground.

L. montana as a rule sits outside the snare only with
its front legs upon the edge of the sheet, through which it
receives the vibrations caused by the entangled insects.

3. Description of the Capturing Behaviour.

Some records from my journal will give an idea of
the typical course of the capture:

II. L. triangularis. 8. 10. 39.

A fly is dropped on to the sheet. The spider turns to the place
of impact. The fly lies quiet at first. When it begins moving,
the spider runs to it and bites it. The bite is succeeded by
sucking.

III. L. montana. 16.10. 39.

A small fly is dropped on to the snare. The spider rushes to
it at once, pulls it through the sheet, bites it, and carries it
by the chelicerae to the place outside the web, where it was
sitting before the capture.

IV. L. triangularis. 31. 5. 40.

A bug (Lygus pratensis) is dropped on to the snare. The bug
is entangled in the stopping web. The spider runs to the place
beneath the bug. It shakes the web by means of its forelegs,
until the struggling bug falls down on to the sheet. The spider
touches the bug with its forelegs and then leaves it.

It appears from these records that the spider’s be-

haviour when the prey is captured consists in various
reactions. The first phase of the behaviour is the “tur-
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ning to the prey“-reaction, in which the spider turns
round and rushes towards the place where the prey hit
the web. As a rule the spider does not reach this spot
at once, for after hitting the sheet, the prey usually
lies motionless for a short time, and the spider does not
move either.

This pause is broken the moment the insect moves
again, when the spider at once rushes towards it. This
second phase of its behaviour will be called the “rushing
to the prey“-reaction.

When the spider reaches its prey, it puts its fore-
legs through the sheet in front of the insect, which is
thus sfopped and captured by the legs of the spider,
for which reason I call this phase the “stopping of the
prey“-reaction. Sometimes the insect is entangled in
the stopping-web, and in such cases the spider pulls
the sheet by means of its forelegs, until the prey falls
down. I regard this pulling of the sheet as a variation
of the “stopping of the prey“-reaction, since it is car-
ried out at the same point of the capture and in the
same way: The legs of the spider are in both cases
placed round the vibration centre, pulling at the web,
and trying to get hold of the entangled insect. If the
latter is already lying on the sheet, the pulling move-
ments of the forelegs are few, but if it is hanging in
the stopping-web, the spider carries out many vigorous
pulling movements.

Having touched the prey with its forelegs, the spider
sometimes leaves it again; but in most cases the spider
now strikes the claws of its chelicerae into the cap-
tured insect and keeps them in this position for some
time.

When the movements of the prey have ceased, a
brown fluid is ejected on it, which action is followed
some seconds later by sucking, during which the ab-
domen of the spider seesaws up and down in a peculiar
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way. Sometimes the spider masticates the prey between
the ejection of the digestive fluid and the sucking. Thus
we find the same method of sucking the prey in Linyphia
as Bartels (1930) observed in Tegemaria and Braun
(1931) in Argyroneta.

L. triangularis sucks its prey at the place of capture
or close to it, the prey being sometimes transported a
short distance to be fastened to the sheet, where this
has not been destroyed during the capture.

L. montana generally sucks the prey at its resting
place at the edge of the web, as will appear from the
following record:

V. L. montana. 21.6. 42.

A fly is dropped on to the web. The spider rushes to it, catches

hold of it with its forelegs, and bites it. When the movements

of the prey have ceased, the spider pulls it through the sheet
and transports it to the resting place. There it is fastened to
the edge of the sheet by some threads laid out by the spider,
which moves its abdomen from side to side, its spinnerets

alternately touching the web on either side of the prey. Then
the prey is sucked.

Conclusion: The capturing behaviour consists in
five phases: 1. The “turning to the prey“-reaction. 2.
The “rushing to the prey“-reaction. 3. The “stopping of
the prey“-reaction. 4. The bite. 5. The sucking. These
five phases will be further analysed in the following
chapter.

4. Experiments on the Capturing Behaviour.
a. The “turning to the prey“reaction.

As appears from my observations, the spider at once
turns to its prey when it hits the web, and my first
experiments aimed at finding out to which stimuli the
spider reacts in this way. Unfortunately I have not
been able to cover the eyes of the spiders experimented
on, so that I cannot tell exactly, how important the eye-
sight is for the feeding behaviour of Linyphia; but my
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experiments clearly show that quite different senses play
the greatest role. And in addition it has been proved by
Homann (1928) and Bartels (1929) that webspinning
spiders are not able to perceive figures and perhaps.
not even movements by means of their eyesight.

The experiments on the “turning“-reaction were made
in the following way: Instead of insects small objects
(spruce needles, leaf-stalks, pith-balls) were dropped on
to the sheet of the Linyphia-snare, and the spider’s res-
ponse was observed.

Result: When objects of suitable weight (see later
on) were used, the spider turned to the place of impact
in most cases; and as the spider could not possibly see
the objects, we may conclude that the “turning“-reac-
tion is released by the vibrations of the sheet. These
vibrations are caused by the impact of the object and
are transmitted to the spider’s legs through the elastic
sheet.

The results of the experiments in which I dropped
different objects on to the sheet might be divided into
two groups:

1. If the objects were relatively light, nearly all
the experiments gave a positive result, i. e. the spider
turned to the place of impact.

2. If the objects were rather heavy, the spider ran
away to the edge of the sheet.

This must mean that there exists a certain weight
limit at which the “turning“-reaction is replaced by an
“escape“-reaction, and some experiments were made to
find this limit.

Experiment: I made some balls of elder pith and
other material. They were of about the same shape and
size, but of different weight. These balls were dropped
on to the sheet from a height of 10 cm, and the spider’s
response was observed.
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Table 1. The spider’s response to prey of different weight.

20 mg | 30 mg |45 mg | 80 mg
“turning“-reaction ............ 9 5 0 0
no reaction................... 1 1 0 0
“escape“-reaction ............. 2 10 15 10
total ... .. ...l 12 16 15 10
“turning“-reaction in 0fy ... ... 750y | 810y | 00fy | 00

Result: In Table 1 I have recorded the spider’s
response. From this table it appears that the weight
limit in question must be between 30 mg and 45 mg.

The experiments were carried out on L. triangularis
in the penultimate stage; perhaps the weight limit is
somewhat higher for adult spiders.

b. The “rushing to the prey“reaction.

In most cases the spider had to run some distance:
before reaching the prey, and an orientating stimulus
" must then be necessary. My observations showed that the-
prey must move if the spider were to find it. Accord-
ingly it seemed most probable that the spider was guided
by the vibrations of the sheet, and the experiments con-
firmed this supposition.

Two records from my journal will show the method
used :

VL. L. triangularis. 15. 10. 39.

With the vibrator I touch a piece of moss lying on the sheet.

At once the spider rushes to it; but having touched the moss.
with its front legs, it leaves it again.

VIL. L. triangularis. 15.10. 39. (Fig. 3).

The sheet is touched with the vibrator (). The spider rushes
to the spot. The vibrator is now moved and touches another-
spot of the sheet (b); the spider follows. Once more the vibra-
tor is displaced, and the spider again changes direction. This
time it comes near the remains of a fly, which had been cap-
tured and sucked some hours earlier. The spider now rushes.
upon this little lump, but soon leaves it again.
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Fig. 3. Track of spider (VII).
s =— the spider’s starting point.
[ — the dead fly.
a, b, and ¢ — vibration centres in succession.

These experiments show that the vibrations of the
sheet are the orientating stimulus that guides the spider
to its prey. Notably the last-mentioned experiment shows
how the spider constantly runs towards the place from
which the vibrations radiate. A series of similar exper-
iments was made in 1942, and the results are recorded
in Table 2. Two important facts appear from this table:

1. Running to the vibration centre is a very con-
stant factor of the behaviour, as 83 per cent. of 30 trials
were positive. It is so constant, indeed, that we must
compare it with other forms of bodily orientation to a
particular type of stimulus, for instance the phototactic
movements of certain moths to the light, and conse-
-quently we may speak of a positive vibrotaxis in
Linyphia.

2. Comparing the number of positive reactions of
each individual in the first, second, and third test, we
see that it gradually decreases, a fact which may be
due to an inhibition of the vibrotactive movement, no
doubt caused by the negative result of the first (or
second) “rushing to the prey“-reaction.

c. The “stopping of the prey“-reaction.
There is some difference between the individual
specimens of L. triangularis as to which insects they
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Table. 2. The influence of vibrations upon the behaviour of Linyphia.

. ) . . number of
o | LY | By | BTt | it v
1 + + 0 2
2 + + + 3
3 + + —+ 3
4 4 + - 3
5 + + + 8
6 -+ 0 0 1
7 + + + 3
8 + -+ 0 2
9 -+ = 0 2
10 + + + 3
number of
positive re- 10 9 6 25
actions .....
in0fp....... 100 ©/, 90 9/, 60 /o 83 0/,

eat, and which they reject. As food I have tried to use
flies, mosquitos, bugs, and ants. The ants were always
rejected, while flies and mosquitos were always eaten.
The bugs (Lygus pratensis) were consumed by some in-
dividuals and rejected by others. This fact may be ex-
plained by the supposition that the aversion to bugs is
an individually acquired quality, whereas the aversion
to ants is a specific inborn quality.

When Linyphia in the “stopping“-reaction puts its
forelegs through the sheet to stop the prey, it receives
certain stimuli, by which eatable and uneatable prey
is- distinguished, as the following observation will show:

VIII. L. triangularis. 8.10. 39.

A bug (Lygus pratensis) is dropped on to the snare. The spider
runs to the struggling bug and touches it with its forelegs,
but leaves it again at once and runs to the opposite edge of
the sheet, where it pulls its forelegs alternately between its
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chelicerae. Another bug is dropped on to the snare. The spider
runs to it, touches it with its forelegs, leaves it, and cleans
its forelegs as before.

The stimuli received by the spider are probably of
a chemical nature, because a cleaning reflex such as
just described is usually released by offensive chemical
stimuli. This also agrees with the results of Blumen-
thal (1935), who has stated that spiders are able to
test the chemical qualities of the prey by means of a
special sense organ, called the “tarsal organ¥, which is
situated on the tarsus of the legs and the pedipalps.

d. The bite.

It was observed that the spider did not always bite
the captured prey, but left it some minutes after the
capture.

IX. L. triangularis. 15.10. 39.
A fly is killed and dropped on to the sheet, and the spider
is allured to it by means of the vibrator. It touches the fly
with its forelegs, but does not try to bite it. A few minutes
later it leaves the fly without sucking it.
X. L. triangularis. 24. 6. 42.
A fly is killed and dropped on to the web. The spider turns
to the prey. I touch the fly with the vibrator. The spider
rushes to it, and is now sitting with its legs round the prey.
Once more I touch the fly with the vibrator, and now the
spider strikes its chelicerae into the prey. A few minutes later
the spider transports the fly to a spot not far from the place
of capture and fastens it to the sheet by some threads. Then
it begins sucking the prey, the seesawing movements of its
abdomen being very distinct.

As shown in the above quotations, the bite does not.
follow automatically upon the capture of the insect;
but it must be regarded as the spider’s response to a
vibration stimulus after the capture. For further control
I have made the following experiments: A pith-ball is.
dropped on to the snare, and the spider is enticed to it.
Again the vibrator touches the ball, and the spider then
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bites it. This experiment was carried out with many
individuals, and in nearly all cases I succeeded in mak-
ing the spider bite the pith-ball.

Conclusion: If the prey moves after the capture,
the spider bites it, whereas a non-vibrating prey is
rejected.

e. The sucking.

Just as a special stimulus was necessary to make
the spider pass from the “stopping“-reaction to the bite,
80 also a fresh stimulus is necessary to induce it to let
the sucking succeed the bite.

XI. L. triangularis. 22.10. 39.

A pith-ball moistened with water is dropped on to the snare.

The spider is enticed by means of the vibrator. It touches

the vibrating ball with its forelegs and bites it. Half a minute

later it lets the ball go and leaves the place. After that it

sits still, cleaning its pedipalps, which are pulled alternately
between the chelicerae.

XII. L. triangularis. 22.10. 39.

A pith-ball moistened with fly soup is thrown on to the web.
The spider is enticed by means of the vibrator. It catches
the ball by its chelicerae, bites it, and begins sucking. It
sucks the pith-ball for 8 minutes and then leaves it.

These experiments were repeated in 1942 with pith-
balls moistened with water, ant soup, and fly soup,
and the results are recorded in Table 3. Only one ex-
periment was carried out on each individual, and only
the cases in which the spider was lured to bite the ball

Table 3. The spider’s treatment of pith-balls moistened with
different fluids.

pith-ball moistened number of | number of cases in which

with tests sucking took place
water 3 0
fly soup 3 2

ant soup 3 0
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Fig. 4. Illustrating the situation in record XIIL

are included in this table. It will be seen that it was
impossible to make the spider suck the balls moistened
with water or ant soup, while two of three balls moisten-
ed with fly soup were sucked, one of them for 10 mi-
nutes, and the other for 6 minutes, before the spider
left them.

‘When the balls moistened  with water or ant soup:
were rejected after the bite, the spider cleaned its pedi-
palps in the way described in quotation XI.

It is worth noticing that the forelegs are cleaned
when the spider has received an offensive chemical
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stimulus during the “stopping“-reaction, while it is the
pedipalps that are cleaned after a disgusting chemical
stimulus during the bite. We may then conclude that
the chemical stimulus is received by the tarsal organ
of the forelegs during the “stopping“-reaction, and by
the tarsal organ of the pedipalps during the bite.

f. Linyphia’s response to a vibration stimulus
from a second prey.

Some experiments were carried out to investigate
how Linyphia reacted when offered a second prey dur-
ing the capture. One of the experiments will be given
in detail:

XIII. L. triangularis. 2.10. 39. (Fig. 4).

A bug is dropped on to the snare. The spider rushes to it,

stops it, and bites it (fig. 4 a). While it is doing this, I drop

another bug on to the snare. The spider is somewhat alarmed
and turns round with bug No. 1 between its chelicerae (fig.

4 b). Bug No. 2 continues its flight. The spider lets go bug

No. 1, which falls down through the sheet, and rushes to bug

No. 2 (fig. 4 ¢), which is captured, bitten, and sucked (fig. 4 d)..

The experiment was repeated with other individuals,
and the second prey was dropped on to the sheet at
different phases of the capture. A general view of the
results of these experiments is given in Table 4, from

Table 4. The influence of a second impact on the behaviour
of a spider during a capture.

No. treatment of the

first prey reaction remarks
1 | bite +
2 igfxi{rinnegr‘l g:;’t (=) the spider somewhat alarmed

first prey has
3 been sucked =
for 1 minute

4 do. for 4 minutes -+

do. for 10 minutes -+
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‘which it appears that the spider responds to a second
stimulus while it is biting prey No. 1. When the sucking
has just commenced, the spider is somewhat alarmed,
but it does not let prey No. 1 go. Later on during the
sucking the spider does not respond to a second stimu-
lus in any way. All the reactions of the capturing be-
haviour are now inhibited.

g. The relative strength of the capturing
instinct.

It is important to investigate the relation of strength
between various instinctive habits, and here some infor-
mation will be given about the feeding habits and the
sexual habits of Linyphia. First I shall quote the fol-
lowing passage from E. Nielsen (1932): “One day in
July at 8,40 a. m. I observed a pair (L. triangularis) in
copulation in a snare at the base of a pine. Several
times in the course of about 3 hours pine-needles drop-
ped into the snare or flies flew against the stopping-
web. Whenever one of these things happened, the fe-
male rushed to the spot in order to bite out a needle
or to hunt a fly ... Whenever the female left the male,
he walked about for a long time as if searching for
something*,

I have made similar observations myself, and I shall
quote a somewhat different situation:

XIV. L. triangularis. 5. 6. 40.

A pair is in copulation in a snare. An accidental disturbance
of the web makes the female fall down from the sheet. The
male now runs about the snare, while the female hangs sus-
pended by her securing-thread under the web. A fly .drops
into the snare. The male rushes to it and catches it. I take
the female and place her on the sheet, where she walks about.
The male does not react in any way, but goes on sucking
the prey.

These observations clearly show that the food instincts
are able to repress the sexual instincts and accordingly
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must be stronger than these; a thing which is known
from other spiders, too, as it must be the most obvious
explanation of the fact that among several spiders the
male suddenly from being a “sexual partner“ turns into
a “prey“, which is devoured by the female.

5. Conclusion.

The capturing behaviour of Linyphia is a complex
behaviour consisting of several reactions, which do not
follow automatically upon one another, but each of them
requires a special impulse in order to appear. In Table 5
I have given a schematic view of this behaviour as I
must understand it from my observations and experi-
ments.

Table 5. Survey of the feeding behaviour.

1. The spider receives a vibration stimulus
a. of a suitable force b. too strong

turning tg the prey escvape
2. Continued vibration stimulus
v
rushing to the prey
3. The spider receives a chemical stimulus
a. of Iprey b. of uneatlable matter

v
stoppving the prey rejecting the prey
(cleaning of forelegs)
4. The spider receives a vibration stimulus of captured prey

biting zhe prey
5. The spider receives a chemical stimulus
a. of prey b. of a strange nature
| |

sucki'ng the prey 1'ejectingvthe prey
(cleaning of pedipalps)

Peters (1931) has stated that the mechanism of the
capturing behaviour of Epeira diademata is a series of
reactions, each of which is caused by an external sti-
mulus. This agrees with the facts found concerning

7
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the capturing behaviour of Linyphia; but there is the
great difference between the two spiders that the be-
haviour of Epeira is much more complicated and plastic
than the behaviour of Linyphia. A further comparison
between the capturing behaviour of these two spiders
must, however, be put off for the present.

Finally some imformation about the ecological value
of the capturing behaviour of Linyphia will be given.
As Linyphia is a sedentary spider, it does not go out
in search of prey. Instead of this it waits for the prey
to fall into the snare. Therefore it must be able to meet
every situation that may arise when something falls
into its snare, and this is indeed the case. For instance,
if the prey is of a suitable weight, the capturing reac-
tions are released; but if it is rather heavy and conse-
quently would be dangerous to attack, an escape-reaction
is released. The value of thus being able to “test the
dangerousness“ of the prey at a distance is obvious.

Another valuable feature of the capturing behaviour
is the inhibition of all capturing reactions, which oc-
curs the moment the spider begins sucking. In the op-
posite case the spider might be forced to run about the
sheet endlessly capturing prey without getting any food.

The fine agreement between the habits and the sen-
ses of this spider is also worth noticing. Linyphia lives
in a web which is a fine instrument for transmitting
movements, and accordingly it is the sense of touch
and orientating mechanisms depending on vibrations
which are developed in this spider. The world of Liny-
phia is a world of vibrations, where touch stimuli ac-
companied by chemical stimuli play the greatest role,
while the sense of sight is of slight importance.
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Dansk Oversigt.

1. Formaalet med disse undersggelser har veret at faa et indblik
i fanghandlingen hos Linyphia og eksperimentelt eftervise,
hvilke sansepaavirkninger der udlgser de forskellige enkelt-
reaktioner af denne handling.

2. Betydningen af vibrationer i nettet er undersggt ved hjelp af
en vibrator (fig. 1). Edderkoppens reaktion paa forskellige ke-
miske paavirkninger undersggtes ved at anbringe hyldemarvs-
kugler vaedet med de paageldende stoffer paa nettet.

3. Nettet (fig. 2) bestaar af teppet, speerreveevet og modtraeks-
traadene.

4. Fanghandlingen bestaar af folgende fem faser: 1) “dreje mod
byttet“-reaktionen. 2) “lobe til byttet-reaktionen. 3) “stoppe
byttet“-reaktionen. 4) biddet. 5) udsugningen.

5. “dreje“-reaktionen udlgsses ved byttets anslag mod nettet. Ved
lgbet til byttet orienteres; edderkoppen af nettets vibrationer.
Under “stoppe“-reaktionen modtager edderkoppen kemiske pir-
ringer ved hjelp af tarsalorganet, hvorved den bliver i stand
til at adskille spiselige og uspiselige byttedyr. Biddet finder
kun sted, hvis byttet beveger sig, i modsat fald kasseres det.
Ved biddet foregaar endnu en adskillelse af spiselige og uspise-
lige dyr. Indtil udsugningen paabegyndes, reagerer edder-
koppen paa sedvanlig maade overfor et nyt bytte; efter ud-

7*
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sugningens paabegyndelse reagerer den overhovedet ikke paa
anslag af nyt bytte. Det vises, at ernseringsinstinktet er steer-
kere end kgnsinstinktet.

. Linyphia lever i et net, der er en virkningsfuld leder af vibra-
tioner. Det er saaledes i fuld overensstemmelse med dette for-
hold, at de fleste af fanghandlingens enkeltreaktioner igang-
seettes og orienteres af de paavirkninger, edderkoppens sanse-
organer for fgleindtryk modtager.



8.
Einige Beobachtungen iiber die Variations-
verhiltnisse bei den Land-Isopoden
Porcellio scaber Latr. und

Armadillidium cinereum Zenker.

Von
Thydsen Meinertz.

Wenn man durch grindliche Studien mit einer Tier-
gruppe vertraut wird oder sorgfiltige Untersuchungen
iiber die Variationsverhiltnisse einiger Tierformen aus-
fiihrt, kommt man immer wieder zu dem Ergebnis, dass
die Lebensbedingungen von ausserordentlich grossem
Einfluss auf die individuelle Erscheinung, d. h. also auf
den Phénotyp, sein konnen. Ohne experimentelle Unter-
suchungen ist es in vielen Fallen sehr schwer festzu-
stellen, welche Faktoren oder Faktorenkomplexe den
entscheidenden Einfluss ausiiben. Man steht oft vor so
extremen Erscheinungen wie grosser Form- und Farben-
bestdndigkeit unter ausserst verschiedenartigen Lebens-
bedingungen einerseits und ausserordentlicher Empfind-
lichkeit gegenitiber selbst kleinen Verinderungen der
Lebensbedingungen anderseits.

Eine gewisse Farben- und Formbestindigkeit scheint
bei den Land-Isopoden die Regel zu sein, auf alle Fille
innerhalb eines so begrenzten Bereiches wie Dinemark.
Einzelne Arten erscheinen jedoch nicht nur in Bezug
auf die Farbzeichnung sondern auch bezliglich der
Grosse weniger bestindig. Dies trifft im besonderen auf
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Porcellio scaber Latr. und in gewissem Grade auch auf
Armadillidium cinerewm Zenker, unsere beiden landlaufig-
sten Asseln, zu. Bei meinen zum Zwecke zootopogra-
phischer Bestimmungen vorgenommenen Sammlungen
von Land-Isopoden gewann ich den Eindruck, dass be-
sonders Porcellio scaber auf gewissen Biotopen anschei-
nend Kkleiner war als auf anderen; ferner schien auf
diesen Biotopen die jugendliche Farbzeichnung, d. h.
schwichere Pigmentierung, allgemeiner verbreitet zu
sein. Nun ist Porcellio scaber allerdings sehr wechselnd
in der Pigmentierung. Welche Population man auch im-
mer untersuchen mag, stets findet man sozusagen alle
die folgenden Spielarten: forma typica, f. marginata,
f. marmorata und f. marginata et marmorata. Es war da-
her nicht moglich zu entscheiden, ob die oben genannte
Beobachtung auf einer zuverlassigen Grundlage oder
auf einem fehlerhaften, subjektiven Urteil beruht. Des-
halb wurde in gewissen charakteristischen Biotopen eine
Untersuchung tiber die Verbindung der Variationen die-
ser beiden Arten mit ihren Lebensbedingungen auf sta-
tistischer Grundlage durchgefiibrt.

Das untersuchte Material stammt von Mden, aus der
Umgebung von Kopenhagen und von Mols. Auf Moen
wurden zwei Biotopen gewihlt, die im folgenden kurz
als Biotop I und Biotop II bezeichnet werden. Das Mate-
rial aus der Umgebung von Kopenhagen wurde zur Kon-
trolle verwendet; die biologisch gleichartigen Kopen-
hagener Lokalititen werden unter der Bezeichnung Bio-
top III zusammengefasst. Das Molser Material wird Bio-
top IV genannt.

Biotop I ist eine typische, durch angeschwemmten
Sand und Tang sowie viel Gersll charakterisierte Strand-
lokalitiat; hier ist die Vegetation tiber das ganze  Areal
verstreut und diirftig; sie besteht aus Sandhafer und an-
deren Griisern, einigen wenigen Bliitenpflanzen und ver-
einzelten, vom Winde stark mitgenommenen Strauchern.
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Biotop IT umfasst Material von mehreren gleichartigen
Lokalititen, die alle wesentlich von der Strandlokalitit
abweichen und durch weit giinstigere Lebensbeding-
ungen in Bezug auf Feuchtigkeit und Erndhrung gekenn-
zeichnet sind, d. h. grossere und bestindigere Feuchtig-
keit und reichlichere Nahrung. Biotop I kann also kurz
als Strandlokalitit, Biotop II als Humuslokalitét bezeich-
net werden. Die Exemplare von Biotop III stammen
durchweg aus Abfallhaufen, die gute, etwa den Verhélt-
nissen auf Biotop II entsprechende Lebensbedingungen
bieten diirften. Biotop IV umfasst die untersuchten
Strandlokalitaten auf Mols. Thre ILebensbedingungen
entsprechen denen der Strandlokalititen auf Moen. Das
Material fiir die vorliegende Untersuchung ist aus zwei
so weit auseinander liegenden Strandlokalititen wie
Moen und Mols herangezogen worden, weil festgestellt
werden sollte, ob etwa nur die Individuen aus der Popu-
lation von Biotop I in Grosse und Pigmentierung von
jenen aus anderen Populationen abweichen, oder ob die
Moglichkeit besteht, dass diese Abweichung in Grosse
und Pigmentierung ein allgemeines Kennzeichen der
Bestinde an unseren sandigen Kiisten ist.

Porcellio scaber Latr.
(Fig. 1—3 und Tab. 1—3).

Tabelle 1 (und die folgenden Tabellen) ist auf der
Grundlage des von den oben genannten Biotopen ge-
sammelten Materials ausgearbeitet. In dieser Tabelle ist
die Anzahl von &, nicht eierlegenden QQ, eierlegen-
den Q@Q, die Gesamtzahl von QQ und die Gesamtzahl
aller Individuen (58 + @9) in den verschiedenen
Grossenklassen der gewihlten Biotopen aufgefiihrt. Die
Analyse der Tabelle fiihrt zu verschiedenen interes-
santen Ergebnissen, die in der graphischen Darstellung
besonders deutlich zum Ausdruck kommen. ‘

Figur 1 veranschaulicht die Anzahl von § & und QQ
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in allen Grossenklassen des gesamten Untersuchungs-
materials der drei Biotopen I, IT und III. Es ist daraus
auf den ersten Blick zu ersehen, dass die Midnnchen
im allgemeinen kleiner als die Weibchen sind. In Bio-
top I (Strandlokalitat auf Moen) betragt der Unterschied

4
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Fig. 1. Porcellio scaber. Grossenklassen der Minnchen und
‘Weibchen in Biotop I—III. B. I: Biotop I (Strandlokalitit auf
Moen). B. II: Biotop II (Humuslokalititen auf Moen). B. III: Bio-
top III (Humuslokalititen auf Seeland), zur Kontrolle verwendet.
(Kontrollokalitidt). Die Abszissenachse gibt die Grossenklassen in
mm an, die Ordinatenachse die Anzahl der in jeder Grossenklasse

vorhandenen Individuen.

2 mm. Das Maximum fir die §J& liegt hier in der
Grossenklasse 6—T7 mm, fiir die Q Q in der Grossenklasse
8—9 mm. Bei den Bestinden der beiden anderen Bio-
topen liegen die Verhéltnisse &hnlich. Das Maximum
fir & und fur Q@ in Biotop II (Humuslokalitat auf



105

Moen) ist in der Grossenklasse 11-—12 mm bzw. 12—
13 mm zu finden. Die entsprechenden Zahlen fiir Bio-
top IIT (Kontrollokalititen auf Seeland) sind 9—10 mm
und 11—12 mm. Daraus ergibt sich, dass die Mannchen
von Porcellio scaber im Durchschnitt kleiner als die Weib-
chen sind, und dass der festgestellte Grossenunterschied
ein Charakterzug ist, der mit dem Geschlecht zusammen--
hangt (also von genotypischem Charakter) und nicht
nachweislich auf die ungleichartigen Lebensbedingungen
in den verschiedenen Biotopen zuriickzufiihren ist. In
Biotop IV (Strandlokalitit auf Mols) liegt das Maximum
flir die Mannchen und die Weibchen in der gleichen
Grossenklasse (7—8 mm). Dies entkriftet scheinbar das
im vorhergehenden Gesagte. Da jedoch aus dem Gesamt-
material flir das ganze Land (einer spéteren Veroffent-
lichung vorbehalten) hervorgeht, dass das Maximum der
Mannchen in einer niedrigeren Grossenklasse als das der
Weibchen zu finden ist, diirfen die Verhéltnisse in Bio-
top IV als eine jener Zufilligkeiten angesehen werden,
auf die man hie und da in statistischem Material stosst..

Der Grossenunterschied zwischen ' und @ Q kann
demnach vernachlassigt werden, wenn man untersucht,
inwieweit ein Unterschied zwischen den Individuen in
Biotop I und IV einerseits und in Biotop II (und III)
anderseits vorliegt.

Dass wirklich ein Unterschied vorhanden ist, zeigt.
Fig. 2, in welcher eine graphische Darstellung der Gros-
senklassen fiir die gesamte Anzahl von §J -+ Q@ Q in den
vier Biotopen gegeben wird. In Biotop I bildet die Gros-
senklasse 8—9 mm das Maximum und in Biotop IV
liegt das Maximum in der Grossenklasse 7—8 mm; in
Biotop II (und III) ist das Maximum in der Grossenklasse
11—12 mm. Das urspriingliche, subjektive Urteil tiber
das Verhiltnis zwischen der Grosse der Individuen auf
den Strand- und den Humuslokalititen konnte demnach
bestitigt werden. Der Unterschied im Maximum zwi-
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schen den Bestinden in Biotop I und Biotop III (und II)
ist 3 mm, der entsprechende Unterschied zwischen Bio-
top IV und Biotop IIT (und II) 4 mm. Eine so grosse
Differenz kann kaum auf einer Zufilligkeit beruhen;

w
pl B

%

0 -

0— {

8

P

LTINS Sonnes

S

owrr}«%rrwfﬂmmn#ﬁmmﬂ

Fig. 2. Porcellio scaber. Grossenklassen fiir den gesamten Be-
stand (59 + @9) in Biotop I—IV. B. I: Biotop I (Strandlokalitit
auf Moen). B. II: Biotop II (Humuslokalititen auf Moen). B. III:
Biotop III (Humuslokalitdten auf Seeland: Kontrollokalitiat). B.IV:
Biotop IV (Strandlokalititen auf Mols). Die Abszissenachse gibt
die Grossenklassen in mm an, die Ordinatenachse die Anzahl der
in jeder Grossenklasse vorhandenen Individuen.

sie muss vielmehr in den verschiedenen Lebensbeding-
ungen der untersuchten Biotopen begriindet sein.

Mit Hilfe von Tabelle 1 kann, wie in Tab. 2 gezeigt,
der Grossenunterschied zwischen Mannchen, Weibchen
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und eierlegenden Weibchen in Biotop I einerseits und
in Biotop II oder III anderseits in schematischer Form
ausgedriickt werden. In Bezug auf die eierlegenden
Weibchen ist dieser Unterschied in Fig. 3 graphisch
zum Ausdruck gebracht. Bei §J, @@ und eierlegen-
den Q@ in Biotop I und Biotop II ist die Differenz im
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Fig. 3. Porcellio scaber. Grossenklassen der eierlegenden Weib-
chen in Biotop I—IV. B. I: Biotop I (Strandlokalitit auf Moen).
B. II: Biotop IT (Humuslokalititen auf Moen). B. III: Biotop III
(Humuslokalititen auf Seeland: Kontrollokalitat). B. IV: Biotop IV
(Strandlokalititen auf Mols). Die Abszissenachse gibt die Grossen-
klassen in mm an, die Ordinatenachse die Anzahl der in jeder
Grossenklasse vorhandenen Individuen.

Maximum 5 bzw. 4 und 4 mm, wahrend sie in Biotop I
und Biotop III 3 mm ausmacht. Betrachtet man die Ge-
samtzahl der Individuen, so ergibt sich im Maximum
ein Grossenunterschied von 3 mm in beiden Fillen zwi-
schen Biotop I auf der einen und Biotop II oder III auf
der anderen Seite. Die entsprechenden Differenzen fiir
Biotop IV und III sind bei & 2 mm und bei QQ, eier-
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legenden QQ sowie bei allen Individuen zusammen
4 mm. Hieraus ergibt sich, dass der Faktor oder die
Faktoren, welche bewirken, dass die Individuen in Bio-
top I und IV kleiner sind als in Biotop II (und III),
ihren Einfluss in gleichem Masse auf §d&, Q@Q und
eierlegende QQ ausiiben.

Tabelle 1. Porcellio scaber. Biotop I: Strandlokalitit auf Méen. Biotop II: Humus-

lokalititen auf Moen. Biotop III: Humuslokalititen auf Seeland (Kon-
trollokalitit). Biotop IV: Strandlokalititen auf Mols. Horizontaler Strich
mitten durch die Tabelle: siehe Text, S. 113.
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Biotop I. Biotop II. Biotop III. Biotop IV.
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Das interessanteste Ergebnis dieser Feststellungen
ist, dass das Maximum fiir die eierlegenden Weibchen
von den sie umgebenden Lebensbedingungen beeinflusst
wird. Die Grossenklasse (Tab. 2 und Fig. 3), in der das
Maximum liegt, ist in Biotop I um 4 mm Kkleiner als in
Biotop II. Der entsprechende Unterschied zwischen Bio-
top IV und IIT ist ebenfalls 4 mm. Sowohl Tab. 1 als
Fig. 3 zeigen jedoch, dass sich die Weibchen in diesen
Biotopen bereits bei einer Grosse von etwa H—7 mm
fortpflanzen konnen; wihrend die eierlegenden Weib-
chen z. B. in der Grossenklasse 6—7 mm héufig in Bio-
top I vorkommen, sind sie in Biotop II selten. Die
Lebensbedingungen vermogen offenbar nicht die untere
Grenze fiir das Eintreten der Geschlechtsreife in nen-
nenswerter Weise zu andern, wahrend sie einen bedeu-
tenden Einfluss innerhalb der verschiedenen Grossen-
klassen ausiiben; das Maximum riickt nimlich in Bio-
top I und Biotop IV in eine niedrigere Klasse. Man kann

Tabelle 2. Porcellio scaber. Biotop I: Strandlokalitit auf Moen. Biotop II: Humus-

lokalitdten auf Moen. Biotop III: Humuslokalititen auf Seeland (Kon-

trollokalitit). Biotop IV: Strandlokalititen auf Mols.
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deshalb sagen, dass die ungiinstigeren Lebensbeding-
ungen bei jedem einzelnen Individuum das Eintreten
der Sexualperiode beschleunigen, wenn eine gewisse
Grossenklasse erreicht ist.

Es erweist sich jedoch, dass nicht allein die Grosse
der Individuen in Biotop I anders ist; auch das Zahlen-
verhaltnis zwischen den Farbenvariationen ist ein ande-
res. Aeltere Forscher haben — iibrigens ohne eine wirk-
lich haltbare Grundlage — die drei erstgenannten der
oben angefiihrten Variationen (S. 102) aufgestellt; die
letztgenannte, forma marginata et marmorata (Meinertz
1934), ist, wie der Name andeutet, eine Kombination
der beiden bunten Formen, aber als Variation betrachtet
hat sie keinen grosseren Wert als diese. In Tab. 3 ist
das untersuchte Material auf Grundlage der Farben-
variationen in tabellarischer Form zusammengestellt.

Aus der Tabelle ist zu ersehen, dass die prozentuale
Anzahl & und QQ in Biotop I ungefithr die gleiche ist
wie in Biotop II, namlich etwa 32 °/, & und 68 ¢/, QQ,
was nicht vollig mit dem Ergebnis der fiir das ganze
Land im Jahre 1929 vorgenommenen Sammlungen tiiber-
einstimmt; hier wurden etwa 40 °/, §J und etwa 60 9/,

Tabelle 3. Porcellio scaber. Biotop I: Strandlokalitit auf Moen. Biotop II: Humus
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Q@ Q festgestellt. Dies ist jedoch ohne Bedeutung, wenn
es sich um die Untersuchung der Verschiebungen inner-
halb zweier Biotopen (I und II) handelt, und hier ist
das prozentuale Verhiltnis in diesem Fall beinahe gleich.
Der Fall liegt anders, wenn man die Prozentzahlen fiir
die vier Formen priift. Aus Tab. 3 geht klar hervor,
erstens, dass die Prozentzahlen fiir Biotop II in guter
Uebereinstimmung mit den entsprechenden Zahlen fiir
den zur Kontrolle verwendeten Biotop III sind, und
zweitens, dass ein Vergleich von Biotop IT mit Biotop I
eine Verschiebung von den einfarbigen (typica) zu den
bunten Formen (4. Kolonne), besonders zu forma margi/
nata, zeigt. Der Prozentsatz von forma typica ist von
Biotop II zu Biotop I von 69,9 auf 38,8 gefallen, also-
ein Absinken um 31,1; dagegen ist die prozentuale An-
zahl von f. marginata von 20,1 auf 43,7 gestiegen, was
einen Anstieg um 23,6 bedeutet. Betrachtet man die
beiden anderen Formen zusammen, so zeigt es sich,
dass der Prozentsatz von 10 auf 17,5 gestiegen ist. Be-
trachtet man nur die Gesamtzahl der Individuen von
forma marginata et marmorata in beiden Biotopen, so ist.
das Verhiltnis noch deutlicher. Diese Form ist in Bio-

lokalitidten auf Moen. Biotop III: Humuslokalititen auf Seeland (Kontrollokalitit).

Biotop IV: Strandlokalititen auf Mols. Biotop V: Humuslokalititen in Ostjiitland.
Poreellio scaber Anzahl Anzahl Anzahl Anzahl Anzahl Anzahl Anzahl Anzahl Anzahl in 0/
g | 9 [g+e| ™% |5 1 ¢ [g4g| % g | @ [g+el ™% | ¢ [ ¢ [gfg| Mm% | (1070 Exempl)
forma typica..... 83 | 117 | 200 38,8 68 | 134 | 202 69,9 143 | 133 | 276 66,5 52 31 83 20,5 58,7
f. marginata ..... 76 | 149 | 225 43,7 24 34 58 20,1 32 52 84 20,2 51 54 | 105 25,9 18,4
f. marmorata..... 3 b3 b6 10,9 2 24 26 9,0 | 1 50 51 12,3 17 93 110 27,2 20,1
f. marginata et 3
marmorata. .. .. 3 31 34 6,6 0 3 3 1,0 | 0 4 4 0,9 29 78 | 107 26,4 2,8
im ganzen....... 165 | 350 | 515 94 195 | 289 L 176 | 239 | 415 149 | 256 | 405
I
0/o & und Q2 ... |ca.32]ca.68 3023:5 6(372:5 ca.42 | ca.b8 ca.37 | ca.63
Biotop I. Biotop II. Biotop III. Biotop IV. Biotop V.
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top II sehr selten, jedoch ziemlich héaufig in Biotop I.
In Tabelle 3 sind alle gleichartigen Humuslokalititen
in Ostjiitland unter der Bezeichnung Biotop V zusammen-
gefasst; dieser wird zur Kontrolle fiir Biotop IV (Strand-
lokalitat auf Mols) verwendet. Der Bestand in Biotop IV
zeigt eine charakteristische Eigentiimlichkeit: die pro-
zentische Anzahl der vier Formen ist ungefihr gleich
(20,5—25,9—217,2 und 26,4). Man sollte namlich erwar-
ten, dass die prozentische Anzahl ungefihr die gleiche
sei wie bei Biotop I, da ja beide Biotopen Strandlokali-
taten repriasentieren. In Jitland treten jedoch die bun-
ten Formen in einem anderen Verhiltnis auf als auf
den Inseln, was im tibrigen aus einem Vergleich von
Biotop V mit Biotop II (IIT) hervorgeht. Will man daher
ein wahrheitsgetreues Bild von der Verschiebung von
einfarbigen (fypica) zu bunten Formen gewinnen, darf
man in diesem Fall nur die beiden jiitliindischen Bio-
topen vergleichen. Hier ist der Prozentsatz der forma
typica von Biotop V zu Biotop IV von 58,7 auf 20,56 ge-
fallen, also eine Abnahme um 38,2, wihrend die For-
men f. marginata, f. marmorata und f. marginata et mar-
‘morata einen Anstieg um 7,5 bzw. 7,1 und 23,6 aufwei-
sen. Betrachtet man die beiden marginierten Formen
zusammen — was eine berechtigte Betrachtungsweise ist,
da f. marginata et marmorata als Ausliufer von f. mar-
ginata angesehen werden darf — so findet man von Bio-
top IT zu Biotop I eine Steigerung um 29,2. Die ent-
sprechende Steigerung von Biotop V zu Biotop IV be-
tragt 31,1. Das bedeutet also, dass der bei den beiden
Biotopen in Jiitland nachgewiesene Unterschied mit dem
bei den entsprechenden beiden Biotopen auf Méen vor-
liegenden Unterschied in Uebereinstimmung ist.

Die Auswertung von Tabelle 3 fiihrt also zu dem Er-
gebnis, dass Porcellio scaber in den Strandlokalititen (Bio-
top I und IV) in tiberwiegendem Grad durch die bunten
und marginierten Formen vertreten ist.
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Um das Endergebnis festzulegen, muss man jedoch
noch einen ganz anderen Umstand mit in Betracht ziehen,
namlich die Verianderungen der Farbe, welche die ein-
zelnen Individuen durchmachen. Wenn die Jungen aus
der Bruttasche kommen, sind sie fast ganz weiss; im
Laufe ziemlich kurzer Zeit zeigt sich jedoch die erste,
schwache Spur von Pigmentierung. Erst wenn die Tiere
H—6 mm lang geworden sind, tritt die Pigmentierung
einigermassen Kriftig hervor, aber die einfarbigen sind
zunichst grau und die bunten noch ziemlich hell. Erst
in der Grossenklasse 7—9 mm ist die endgiiltige Farb-
zeichnung die vorherrschende.

Zieht man bei einer Analyse von Fig. 2 und Tab. 1
diesen Gesichtspunkt mit in Betracht (siehe den wag-
rechten Strich mitten durch die Tabelle!), bemerkt man,
dass weitaus die meisten Individuen der Strandlokalitit
(Biotop I) auf Moen und der Strandlokalititen (Biotop IV)
auf Mols in den Grossenklassen zusammenkommen, die
schwach pigmentiert sind und ihre endgiiltige Farbzeich-
nung erst in geringem Grad angenommen haben. Dies
bedeutet, dass die statistische Bearbeitung des Materials
ebenfalls das urspriingliche, subjektive Urteil iiber die
schwichere Pigmentierung bei den Strandlokalitit-Popu-
lationen bestitigt hat.

Das Endergebnis kann also folgendermassen zusam-
mengefasst werden: Porcellio scaber Latr. tritt auf dirf-
tigen und sandigen Strandbiotopen als kleinere Rasse
auf, die schwicher pigmentiert ist und ihre jugendliche
Farbzeichnung tiberwiegend bewahrt hat; das Maxi-
mum ihrer Sexualperiode ist in eine niedrigere Grossen-
klasse gertickt.

Armadillidium cinereum Zenker.
(Fig. 4—5 und Tab. 4—5).

Diese Art weist dhnliche Verhaltnisse auf wie sie bei
Porcellio scaber Latr. beschrieben wurden, nur nicht in
8



114

so ausgeprigtem Grad. Biotop I, II und III sind mit
den im vorhergehenden besprochenen Biotopen identisch.
Fine Analyse von Tab. 4 und Fig. 4 ergibt, dass der
Bestand in Biotop I ebenso wie im Falle von Porcellio
scaber durchschnittlich aus kleineren Individuen besteht.
als in Biotop II (III). Das Maximum liegt nidmlich in
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Fig. 4. Armadillidium cinereum. Grossenklassen fiir den ge-
samten Bestand an 4'd* und @9 in Biotop I—III. B. I: Biotop I
(Strandlokalitit auf Moen). B. II: Biotop II (Humuslokalititen auf
Méen). B. ITI: Biotop III (Humuslokalititen auf Seeland: Kontro-
lokalittit). Die Abszissenachse gibt die Grossenklassen in mm an,,
die Ordinatenachse die Anzahl der in jeder Grossenklasse vor-
handenen Individuen.

der Grossenklasse 10—11 mm bzw. 11—12 mm. Es be-
steht hier jedoch kein Grossenunterschied zwischen den
beiden Geschlechtern. Fig. 5 zeigt das graphische Bild
der Grossenklassen fiir eierlegende Weibchen in Biotop I
und Biotop II (ITII). Es geht daraus hervor, dass der
Unterschied zwischen den eierlegenden Weibchen in
Biotop I und in Biotop II (III) annéhernd der gleiche ist
wie bei den Gesamtbestinden in diesen Biotopen. Mit
anderen Worten, die Verhéltnisse, die bei Porcellio scaber
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vorlagen, wiederholen sich hier bei Armadillidium cine-
rewm, nur mit der Einschréankung, dass die Population
der Strandlokalitit (Biotop I) um gut 1 mm Kkleiner ist
als die Populationen der Humuslokalititen (Biotop II).

Es sind bisher zwei Varietiten von Armadillidium

Tabelle 4. Armadillidium cinereum Zenker. Biotop I: Strandlokalitit auf Mden. Bio-
top II: Humuslokalititen auf Moen. Biotop III: Humuslokalititen auf
Seeland (Kontrollokalitit).

2 e g
< 2 = S =]
Slel |8 AN 1AL g
S|4 5 g1512 5 158 8 g
1§ < ot 21313 2ot 1318 T o 3
SIS 81T 285198180 8|R|5IS8]g 098
S I I N A
SISIBEE 80558235530 5|2|5|5|S
g 5§_§£%‘°a§§§52§”5§§§8f%a§
ol = | oAl =R R IS R =N el
PR R R A B B R AR BRI R R e s
; 222|221202|2 312222222322 52
S |=sl2l=(8|=3|58|5|58|2|58|2|5|23|58|5|8|5|=54
S |dl<dld|<|dld|d|<|< | |<|< |2 |<|<|<|d|<|<|<|<
18—19 2| 2| 2
17—18 1) 1)1
16—17 1) 1] 1 5| 5| 5] 2 2 2| 2| 4
15—16 2 2| 1| 9]10]12] 2 2 2
14—15 | 7 7 1| 1| 8] 6 6| 1/23|24(80| 4 4| 2| 5| 7|11
13—14 | 8 8| 1| 5| 61420 |20| |22/22|42|10| |10| 2|21|23|33
12—13 11| |11| 1|12|13|24|21| |21| |41 41|62|35| |35| 4|21|25|60
11—12 | 5| 2| 7| 8[17|20|27|22| 3|26| 2|42 /44|69 41| 41| 4|27|31|72
10—11 | 9 9| 5|37|42|51]18| 5/23| 3|36|39|62|81| 1|32| 9|22|31|63
9—10 | 7| 3|10| 2|37(39|49| 4| 3| 7| 2|18|20|27|16| 1|17|12|18|30 |47
8—9 | 4| 3|77| 3|24|27|34 77| 1] 6| 7|14|17] 2]19] 7| 7|14|33
7—8 6| 6/12| 2|14|20| 1| 3| 4| 38 3| 7| 7| 3/10] 4 4|14
6—17 70 7| 5 5|12 3| 3|1 1] 4 7| 7| 8 8|15
5—6 6| 616 [16]22| |11]11] 5 5|16 4| 4] 6 6|10
4—5 112 2| 3 6| 6] 7 7|13 6| 613 [13]19
3—4 1 1] 1 7| 7[18] [18|25
Biotop I. Biotop IIL Biotop IIL
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cinerewm aufgestellt worden: forma plumbeuwm unicolor
und f. variegatum. FErstere ist beinahe einfarbig grau-
schwarz oder schwarz, letztere mehr oder weniger bunt.
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Fig. 5. Armadillidium cinereum. Grossenklassen der eierlegen-
den Weibchen in Biotop I—III. B. I: Biotop I (Strandlokalitit auf
Méen). B. II: Biotop II (Humuslokalitiiten auf Moen). B. III: Bio-
top III (Humuslokalititen auf Seeland: Kontrollokalitit). Die Ab-
szissenachse gibt die Grossenklassen in mm an, die Ordinaten-
achse die Anzahl der in jeder Grossenklasse vorhandenen Indi-

viduen.

Tab. b enthilt die Anzahl Individuen dieser Varietiten
in den drei Biotopen. In den beiden letzten Kolonnen
wurde eine Herabsetzung der Anzahl von Mannchen in

Tabelle 5. Armadillidium cinereum. Biotop I: Strandlokalitit auf Mden. Biotop II:
lokalitdt). In den beiden letzten Kolonnen ist die Anzahl der §'5* herab
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Biotop II und IIT vorgenommen, sodass das prozentuale
Verhiiltnis zwischen Minnchen und Weibchen in den
drei Biotopen ungefihr das gleiche wird. Aus der Ta-
belle ersieht man erstens, dass in der Strandlokalitit
ein geringes Uebergewicht von schwicher pigmentierten '
Individuen dem weit deutlicheren Muster bei Porcellio
scaber entspricht.

Aus der Tabelle geht zweitens hervor, dass die Mann-
chen einfarbig und die Weibchen bunt sind. Ein Ver-
gleich mit Tab. 4 (1. und 2. Kolonne in jedem Biotop)
ergibt, dass die bunte Farbe die Jugendfarbe ist; so sind
die jungen Mannchen (ebenso wie die jungen Weibchen)
bunt, die alteren Minnchen einfarbig. Die Aufstellung
von zwei Varietiiten war demnach unberechtigt. F. plum-
beuwm wunicolor sind eben die Minnchen, und f. varie-
gatum die Weibchen und die jungen Mannchen. Der
Charakter ist an das Geschlecht gebunden und kann
nicht als Grundlage fiir die Aufstellung von Varietiten
verwendet werden. '

Bei Porcellio scaber liegen die Verhéltnisse dhnlich.
Bei einer Analyse von Tab. 3 findet man ebenfalls, dass
die hellen, d. h. bunten Formen — im besonderen f. mar-

Humuslokalititen auf Moen. Biotop ITI: Humuslokalititen auf Seeland (Kontro-
gesetzt, so dass die prozentische Anzahl den Verhiltnissen in Biotop I entspricht.

Anzahl =Y Anzahl =Y Anzahl 2o Anzahl 2 Anzahl =
Armadillidium cinereum Z. 8° v 8o § ‘; § ; § :
¢ | @ [a+eEF| 4 Q [a+el EE] & ? |F+e<=] d R |dt+e<4" ] J @ |I+R| 2"
var. plumbeum unicolor 51 2| 53| 199 9% 71101 | 276) | 165 2 | 167 | 40,6 | 69 T T 23 | T 2 | 19 | 257
var. variegatum 98 | 186 | 214 | 80,1 | 41 | 224 | 265 | 724 | | 81 | 213 | 244 | 59,4 | 30 | 224 | 254 | 77 | 15 | 213 | 228 | T43
Anzahl im ganzen....... 79 | 188 | 267 135 | 231 | 366 196 | 215 | 411 99 | 231 | 330 92 | 215 | 307
Anzahl in 9. ........... 29,6 | 704 36,9 | 63,1 41,7 | 52,3 30 | 70 30 | 70
Biotop I. Biotop II. Biotop III. Biotop II. Biotop III.
Anzahl 4" herabgesetzt
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morata und f. marginata et marmorata — itberwiegend
Weibchen sind. Die weitere Klarung dieser Frage bleibt
einer spiteren Veroffentlichung vorbehalten.

Dansk Oversigt.

Under Indsamling af Landisopoder i zootopografisk @jemed
gjorde jeg den lagttagelse, at Porcellio scaber Latr. i nogen Grad
ogsaa Adrmadillidium cinereum Zenker paa Strandbiotoper tilsyne-
ladende var mindre end paa andre; tillige syntes den ungdomme-
lige Farvetegning med dens svagere Pigmentering at forekomme
hyppigere paa disse Biotoper. For at kontrollere denne Iagttagelse
foretoges en Undersogelse paa statistisk Grundlag; hertil anvend-
tes Materialet fra en Strandlokalitet paa Mgen (Biotop I), Muld-
lokaliteter paa Mgen (Biotop II), Muldlokaliteter (som Kontrol) paa
Sjeelland (Biotop III), Strandlokaliteter paa Mols (Biotop IV) samt
Muldlokaliteter i @stjylland (Biotop V).

For Porcellio scabers Vedkommende blev Resultatet folgende:
Hannerne har hos Porcellio scaber en mindre Gennemsnitsstor-
relse end Hunnerne. Dette gwlder som vist paa Fig. 1 for Bio-
top I—III; det samme Resultat kommer man til ved at undersgge
det samlede Materiale for hele Landet. Der kan altsaa ses bort
fra denne Storrelsesforskel mellem Hanner og Hunner, naar man
spger at lgse Spergsmaalet om, hvorvidt der er nogen Forskel
paa Individerne paa Strandlokaliteterne (Biotop I og Biotop IV)
paa den ene Side og Muldlokaliteterne (Biotop II og Biotop III)
paa den anden Side.

At der virkelig er en Forskel til Stede, ses af Fig. 2, i hvilken
der er givet en grafisk Fremstilling af Sterrelsesklasserne af det
samlede Antal &'+ @@ paa de fire Biotoper. Man finder, at Stor-
relsesklasserne paa de to Strandlokaliteter (B. I og B. IV) danner
Maximum paa henholdsvis 8—9 mm og 7—8 mm, medens Stor-
relsesklassen 11—12 mm danner Maximum paa de to Muldlokali-
teter (B. II og B. III), altsaa en Forskel paa 3 4 4 mm.

Paa Fig. 3 vises, at denne Forskel ogsaa er til Stede, naar
Materialet kun omfatter de ynglende Hunner. Anvender man til-
lige Tabel 1 og 2, kan man desuden udlede, at den eller de Fak-
torer, der bevirker, at Individerne paa Biotop I og IV er mindre
end paa Biotop II (og III), paavirker §'d', 99 og ynglende Q9 i
samme Grad. .

Det fremgaar af Underspggelsen, at Kaarene sandsynligvis ikke
er i Stand til neevneverdigt at endre selve den nedre Sterrelses-
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greense (Tabel 1 og Fig. 3) for Kensmodenhedens Indtreeden, hvor-
imod de gver en betydelig Indflydelse inden for de forskellige
Storrelsesklasser, idet Maximum rykker ned i en lavere Klasse
paa Strandlokaliteterne (B. I og B. IV).

Ogsaa Talforholdet mellem Farvevariationerne er afvigende
paa Biotop I, idet der er foregaaet en Forskydning fra de ens-
farvede (typica) til de brogede Former (Tabel 3). Tager man til-
lige Ungdomstarven i Betragtning (Tabel 1), faar man som Slut-
resultat, at langt det storste Antal Individer paa Strandlokalite-
terne paa Mgen (B. I) og Strandlokaliteterne paa Mols (B. IV) er
samlet i de Storrelsesklasser, der er svagt pigmenterede og kun
i ringe Grad har opnaaet den endelige Farvetegning.

Det endelige Resultat bliver da, at Porcellio scaber Latr. paa
fattige og sandede Strandlokaliteter fremtrseder som en mindre
Race, der er svagere pigmenteret og i overvejende Grad har be-
varet den ungdommelige Farvetegning, og hvis Sexualperiodes
Maximum er rykket ned i en lavere Sterrelsesklasse.

Om Adrmadillidium cinereum Zenker kan siges, at den udviser
lignende Forhold som Porcellio scaber omend ikke i saa udpreget
Grad. Bestandene paa Strandlokaliteterne bestaar af lidt mindre
Individer end paa Muldlokaliteterne. Der findes ingen Sterrelses-
forskel mellem de to Kgn. Om Pigmenteringen kan fremheaeves,
at det er de voksne Hanner, der er ensfarvede og merke, og Hun-
nerne og de unge Hanner, der er brogede (lyse). Opstillingen af
de to Varieteter: v. plumbeum unicolor og v. variegatum har der-
for veeret uberettiget.



0.
Danish Fungus-Gnats (Dipt. Fungiv.).
Systematical and faunistical notes.
I. Ditomyiinae, Bolitophilinae, Diadocidiinae,

Macrocerinae.

By
Peder Nielsen (Silkeborg).

In the year 1840, more than a hundred years ago,
the Danish dipterologist C. Steeger published a list of
Danish species of fungus-gnats. Since then no systema-
tical collection of these insects has taken place in our
country, so it is no wonder that our knowledge of them
leaves much to be desired.

In the last 30—40 years our knowledge of the Eu-
ropean fauna of Fungivoridae has been considerably in-
creased. Of special interest to our knowledge of the
Danish fauna are the papers by F. W. Edwards, Karl
Landrock, Carl Lundstrom, and E. Wahlgren,
which deal with the faunas of our neighbouring countries.

The subjoined notes are published to supply a con-
tribution to our present knowledge of the Danish spec-
ies of these delicate insects and to give a revision of
the list published by Steeger in agreement with the
present terminology.

I wish to express my sincere thanks to mag. scient.
S. L. Tuxen for his kindness in allowing me to ex-
amine Steeger’s collection in the Zoological Museum of
Copenhagen. With a few exceptions the present work,
besides on Staeger’s collection, is based exclusively on
my own collection.
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Key to the sub-families.
(After F. W. Edwards)
Medio-cubital cross-vein present, or these veins connected
by fusion. ... ... 2.
Media and cubitus not connected by a cross-vein or by fusion 6.
R, present and rather long, generally half or more than
half as long as R;; Sc short and ending free; posterior divi-
sions of pronotum with one or more long bristles Ditomyiinae..

— R, less than half as long as R, sometimes week or absent;

7.

Sc almost always long and ending distinctly in the costa;
posterior division of pronotum without long bristles ...... 3.
Cross-vein m-cu well before r-m, both vertical; media with
distinet basal section and running straight as far as the

fork. . . Bolitophilinae.
Cross-vein m-cu close to r-m, or media and radius fused
for a short distance........... ... ... .. ... ... ... 4.

Cross-vein m-cu and 7-m both present, practically in one
line; base of M lacking; Rs arising near base of wing....

.............................................. Diadocidiinae..
Media and radius fused for a short distance (except in Palaeo-
platyura, where M is angulate at r-m and m-cu).......... 5.

Cuy and Cuy slightly approximated near the base, then diver-
gent; anal angle of wing somewhat square; tibial bristles
absent ... Macrocerinae.
Cuy; and Cuy divergent from the base; anal angle of wing
rounded; tibial bristles present even if small ... Ceroplatinae.
By and Rs separate to the base of the wing; traces of the
base of Rg,3 present........................ Lygistorhininae..
Rs arising from R well beyond the base of the wing, or
base of Rs wanting (Leiella); no trace of Ry g............ 7.
Eyes nearly or quite connected above antennae by a narrow
bridge; base of Rs short and transverse; r-m long and in

aline with Bs...... ... ... .. .. ... ........... Lycoriinae.
Eyes rounded, without dorsal bridge; base of Rs and r-m
both usually more or less oblique........................ 8.

Prothorax without strong bristles; head flat or slightly con-
cave behind, with a row of projecting orbital bristles, which
are more or less curved backwards; antennae inserted far
above the middle of the head.................... Manotinae..
Prothorax with distinct long bristles; head convex behind;
orbital bristles not forming a conspicuous projecting row;
antennae inserted about the middle of the head .......... 9.



122

9. Microtrichia of wings irregularly arranged; Sc usually long;
lateral ocelli usually far from the eye-margins.. Sciophilinae.

— Microtrichia of wings in more or less definite lines; Sc short;
lateral ocelli touching the eye-margins........ Fungivorinae.

Ditomyiinae.
1. The base of the median fork before the base of Ry; C ends
at the tip of Ry; postnotum with bristles ... Symmerus Walk.
— The base of the median fork beyond the base of Ry; C con-
tinues over the tip of Rs; postnotum bare.. Ditomyia Winn.

Symmerus Walk. (= Plesiastina Winn.)

Only one species is known from the palaearctic re-
gion.

Zans

Fig. 1. Symmerus annulatus Meig.

S. annulatus Meig. (Landrock 1927 p. 6 Tfl. I Fig. 1).

The species is not mentioned in Steeger’s list, but in
his collection there are 11 3, 1Q; 1 &, 1 Q are labelled
Falster. I took 1 £ at Klakring on 10. VIII. 1918, and
Dr. P. Esben-Petersen took 1 & at Neesgaard, Falster,
on 25. VII. 1929.

Ditomyia Winn.
Two species are known from the palaearctic region,
one of these is found in Denmark, too.

Fig. 2. Ditomyia fasciata Meig.
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D. fasciata Meig. (Landrock 1927 p. 7).

Steeger does not mention the species in his list, but
the species is represented in his collection by 2 5J
2 Q@@ without indication of locality. A specimen was
taken at Haslum Skovbeek in June 1922 (Hj. Ussing)
and a & at Dyrehaven near Copenhagen 15. VI. 1936
(J. P. Kryger). In the collection of the Zoological Mu-
seum of Copenhagen there are 4 §J$ 1 Q from Faaborg
reared on the 28th of March 1921 (C. S. Larsen).

Bolitophilinae.

Landrock (1925) proposed that the old genus Bolito-
phila should be divided into two, viz. Bolitophila Meig.

A G, [
Fig. 3. Bolitophilella cinerea Meig. Q.

in which Ry ends in C, and Bolitophilella Landr., in
which R, ends in E,.

Of the Danish species, glabrata Loew, hybrida Meig.,
maculipennis Walk., pseudohybride Landr., and rossica
Landr. belong to the first group, and the other two
species, cinerea Meig. and tenella Meig., to the second
group.

From the palaearctic region eleven species are known,
at present we know seven of them from Denmark.

Key to the species.

1. Ry ending in Costa ............ ...t Bolitophila Meig.

— Ryending in By..... ... i Bolitophilella Landr.

2. Cross-vein m-cu obliterated, Cu; in contact with M or even
fused with it for a short distance ..................... ... 3.

— Cross-vein m-cu short but distinet........................ 5.
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3. Pterostigma conspicuously dark, and a spot over rm .....
........................................ maculipennis Walk.

— Pterostigma faint............ ... ... ... 4.
4. Mesonotum greyish pruinose.......... pseudohybrida Landr.
— Mesonotum shining .......................... glabrata Loew
5. Sc ending in C before the origin of Rs...... rossica Landr.

— 8c ending in C' over or beyond the origin of Rs hybrida Meig.
6. Cross-vein m-cu entirely obliterated, Cu; fused with M for

a short distance .............................. tenella Winn.
— Cross-vein m-cu short but distinet............. cinerea Meig.

B. maculipennis Walk. (Steeger 1840 p. 228 bimaculata
Zett.; Landrock 1912 p. 43 bimaculata Zett. Fig. 2, 8, 19;
Edwards 1925 p. 513; Landrock 1927 p. 9).

In coll. Steeger there are 1 § 3 QQ; 1 Q is labelled
Charlottenlund and 1 Q@ Frederiksberg, the others are
without indication of locality.

I collected the species at Silkeborg Senderskov, 1,
29. 1V. 1933, Rudstrup Skov, 1 &, 30.IV. 1933, and 1 &,
6. V. 1934, Funder 1 @, 30. IX. 1930.

B. glabrata Loew (Steeger 1840 p. 228 B. fusca Meig.
var. b; Landrock 1912 p. 48 Fig. 4, 12; Landrock 1927
p.- 9 Fig. 10¢).

In coll. Steeger there are 1 & 1 Q without indication
of locality. In the list Staeger only mentions the @, but
in his description of the differences between B. fusca
var. b and B. cinerea (1. c. p. 229) he mentions charac-
ters suggesting B. glabrata.

B. pseudohybrida Landr. (Steeger 1840 p. 228 fusca
Steeg. nec Meig.; Landrock 1912 p. 36, 45 Fig. 15, 1T;
Landrock 1927 p. 10 Tfl. III Fig. 2, b).

In the Steeger-collection there are 2 3 3 Q@ label-
led “B. fusca Meig.“, 1 Q is labelled Frederiksberg, the
other specimens are without indication of locality. The
2 43 are pseudohybrida Landr., the 3 QQ may perhaps
be hybrida Meig. (= fusca Meig.), the mesonotum in each
specimen is yellowish brown with three distinct stripes,
but m-cu is obliterated.
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I know pseudohybrida Landr. from Silkeborg, 1 Q,
3. X. 1918, Silkeborg Senderskov 2 J, Nov. 1940, Fun-
der 2 34, 30.IX. 1930.

B. hybrida Meig. (Landrock 1912 p. 44 Fig. 1, 9, 18;
Landrock 1927 p. 9 Tfl. IIT Fig. 3, 6).

At Holtum Aa Ringkjebing Amt 2 §J, 15. VL. 1929.
In one of my specimens m-cu is obliterated.

B. rossica Landr. (Landrock 1912 p. 37, 45 Fig. 16;
Landrock 1927 p. 10 Tfl. IIT Fig. 4).

In Vester Hogild plantation I collected 1 & on 28.
IX. 1930.

The species is described on the basis of a & from
Polonia, and Okada (Insecta Matsumurana 1934, IX p. 15)
mentions 2 Q@ from Japan; no other locality is known
for this species.

B. hybrida and B. rossica are much alike, but on
examining the hypopygium they are easily separated.

B. (Bolitophilella) tenella Winn. (Landrock 1912 p. 51
Fig. 6, 13, 14, 23; Landrock 1927 p. 11 Tfl. IIT Fig. 8).

I have collected this species in different places in
the neighbourhood of Silkeborg during the months of °
May, July—October and at Ildal, Rye Senderskov, 2 Q¢
30. V. 1935.

B. (Bolitophilella) cinerea Meig. (Steeger 1840 p. 229;
Landrock 1912 p. 49 Fig. 3, 10, 21; Landrock 1927 p.11).

In the coll. Steger the species is represented by
633 12 QQ, 1 & is labelled Charlottenlund and 1 Q is
labelled Frederiksberg, the other specimens are with-
out indication of locality.

The species seems to be of widespread occurrence,
being found all over the country; it is common in the
forests around Silkeborg, I also know it from Rudstrup
Skov, Funder, Velling Skov, Vrads, Nerholm Skov at
Sig St., Vester Hogild, Skamling (J. Kr. Findal), Hjerting
near Esbjerg, Oxbel; and on Bornholm it has been col-
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lected at Kobbeaa and at Re by Dr. P. Esben-Petersen,
and I found it at Blykobbe.

In a Q taken at Oxbel I found M and Cu; to be
well separated in the right wing, but in the left wing
they were fused for a short distance.

Diadocidiinae.
Diadocidia Ruthe.

Two species of this genus are known from the palae-
arctic region, and one of them is known from Denmark.

Fig. 4. Diadocidia ferruginosa Meig.

D. ferruginosa Meig. (Landrock 1927 p. 12).

The species is represented in coll. Steeger — but not
mentioned in his list — by 2 §J$ 1 Q; one of the males
is labelled Ordrup. I know the species from Allerup
Bakker, 1 Q 26. VL. 1927 (A. Chr. Thomsen), Rudstrup
Skov, 1 Q 17.IX. 1929. In July, 1932, I caught 3 QQ
on Bornholm: at Ekkodal, Blykobbe, and Humledal.

Macrocerinae.
Macrocera Meig.
Key to the species.

1. Wings conspicuously hairy............ ... ... iiiie 1.
— Wings not conspicuously hairy........................... 2.
2. Wings entirely without spots............. ... ... ... .... 3.
— Wings spotted ...... ... 5.
3. Mesonotum with yellow bristles................. lutea Meig.
— Mesonotum with black bristles........................... 4.

4. Male antennae more than twice as long as the body .....
............................................... vittata Meig.
— Male antennae not twice as long as the body parve Lundstr.
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Fig. 5. Macrocera stigma Curt.

5. Tip of the wings infuscated.............................. 6.
— Tip of the wings clear....................... centralis Meig.
6. Wings with a complete central fascia just before the middle,

and a spot at the wing-margin in Cell Cu, . fascipennis Steg..
Wings with an incomplete fascia beyond the middle, no

spot at the wing-margin in cell Cuy.......... angulata Meig.
7. Tip of wing broadly dark................... phalerata Meig.
— Tip of wing clear ......... ..., 8.
8. Tip of R; pale, wings densely hairy............ stigma Curt..
— Tip of Ry brown, wings less hairy .......... stigmoides Edw.

M. lutea Meig. (Landrock 1927 p. 19 Tfl. IIT Fig. 15).

At Silkeborg I caught 1 & 7. VIL. 1919 and 1 Q 19.
VI. 1921 and at Hald near Viborg 1 @ 10. VIIL. 1930;
from @sterlars, Bornholm, I have seen 1 & caught on
22. VI. 1933 (Lohmander). The specimens mentioned by
Steeger (1840 p. 230) prove to be M. stigmoides Edw.

M. vittata Meig. (Landrock 1927 p. 23 Tfl. III Fig 23).

In coll. Steeger 1 § 1 Q of this species are placed
as fasciata, the locality is not stated.

I have seen specimens of the species from Silkeborg,
Rudstrup Skov, Tollund (Esben-Petersen), Esbjerg, Skam--
ling (J. Kr. Findal), Lundum, Neesgaard Falster (Esben-
Petersen); Bornholm from Paradisbakkerne and Aare-
myre. All the specimens were caught in the period
June—August.

M. parva Lundstr. (Lundstrom 1914 Acta F. F. F. 39
No. 3 p. 7 Tfl. I Fig. 4; Landrock 1927 p. 20).

Among the specimens of “M. lutea“ in coll. Steeger
there is a male which may be parva Lundstr., though
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it does not in all respects agree with the description
given by Lundstrom (1. ¢.). In our specimen the meso-
notum is unstriped and with black bristles; in the ori-
ginal description nothing is mentioned about the bristles,
but the allied species, lutea Meig., has yellow bristles
on the mesonotum.

[M. fasciata Meig.

The species has not yet been found in Denmark.
The specimens mentioned by Steeger (1840 p. 230) prove
to be M. stigma p. p.]

M. fascipennis Steeg. (Steeger 1840 p. 231; Edwards
Ent. Tidskr. 1924 p. 165; Landrock 1927 p. 17).

The type-specimen, 1 & in coll. Steeger, is present
and in good condition. Chr. Drewsen has caught the
specimen, but the locality is not stated. It is the only
specimen I have ever seen.

M. angulata Meig. (Steeger 1840 p. 231; Landrock
1927 p. 15).

In coll. Steeger 1 Q labelled Frederiksberg is present,
in the list the species is reported from Neestved (Schiedte).
I have seen the species collected from Silkeborg, Rud-
strup Skov, Funder, Grejsdal (J. Kr. Findal).

My dates are: 17. VI.—14. VIIIL.

M. centralis Meig. (Steeger 1840 p. 231; Landrock
1927 p. 15).

In the list Neestved (Schiedte) is mentioned as the
locality, in the coll. Steeger 1 & is labelled Lerse (near
‘Copenhagen). Dr. P. Esben-Petersen has taken the spe-
cies at Strandby, the parish of Vester Ulslev, I have
caught it at Silkeborg and at Humledal, Bornholm, and
on this island Dr. Lohmander took it at Ibsker and
Eskegaard.

M. phalerata Meig. (Steeger 1840 p..231; Landrock
1927 p. 21).
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The species is represented in the Steeger-collection
with 1 & 1 Q@ without label, but in the list Charlotten-
lund is mentioned as the locality. I only know these
two specimens.

M. stigma Curt. (Landrock 1927 p. 22 Tfl. III Fig. 19).

In coll. Steeger 1 &, labelled Ordrup, and 1 @ of this
species are referred to M. fasciata.

The species seems to be of widespread occurrence
all over the country. I have seen specimens from Silke-
borg, Rudstrup Skov, Velling Skov, Jexen Dal (Esben-
Petersen), Holtum Aa Ringkjebing Amt, Anse Vandmaelle,
Rye Senderskov, Vejen (J. Kr. Findal), Errested Vester-
skov, and from Bornholm: from Bobbeaa (Esben-Peter-
sen), Usterlars, and Olsker (Lohmander).

My dates are: 20. V.—14. VIL

M. stigmoides Edw. (Landrock 1927 p. 22 Tf. III
Fig. 20).

Of this delicate little species there are b 5 3 Q@@
in the Steeger-collection labelled M. lutea, but without
indication of locality. I know the species from Allerup
Bakker (A. Chr. Thomsen) and from Bornholm: from
Ibsker (Lohmander), Humledal, Aaremyre, and Ekkodal.

My dates are: 26. VI.—22. VIL
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Dansk Oversigt.

For mere end hundrede Aar siden, i Aaret 1840, publicerede:
C. Steeger sin kendte Fortegnelse over danske Svampemyg. Siden:
Steegers Dage er der i Danmark ikke foretaget systematiske Ind-
samlinger af disse Insekter, saa det er ikke underligt, vort Kend-
skab til den danske Svampemyg-Fauna lader en Del tilbage at
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gnske, saa meget mere, som der i de sidste Aartier er offentlig-
gjort Arbejder om vore Nabolandes Fauna.

Grundlaget for ovenstaaende Meddelelser om danske Svampe-
myg er dels Steegers Samling, der endnu findes i god Stand i Zoo-
logisk Museum i Kgbenhavn, dels egne Indsamlinger suppleret
med enkelte andre Fund.

Som det var at vente, viste enkelte af Stegers Bestemmelser
sig at veere knyttet til collective Arter, hvoriblandt nogle er Arter,
vi ellers ikke kendte her fra Landet. Kun een Art, Macrocera
fasciata Meig., maa, i alle Tilfeelde forelgbig, udgaa af den danske
Fortegnelse, da de herhen stillede Exemplarer er M. stigma p. p.

I de ovenfor nzvnte Underfamilier fordeler Artsantallet her
i Landet sig som folger: Ditomyiinae: 2 Arter, Bolitophilinae: 5 Ax-
ter, Diadocidiinae: 1 Art og Macrocerinae: 9 Arter.

Steeger (1840 p. 288) giver i et Resumé folgende Oversigt:
Bolitophila 3 Arter, Macrocera 6 Arter. I Steegers Samling er dog
baade Ditomyiinae og Diadocidiinae representeret med henholds-
vis 2 og 1 Art.

g%
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The Coleopterous Fauna of Our Sea-Slopes.)
By
Victor Hansen.

The territories of our extensive sea-shores present
much of interest for coleopterologists. On the flat sandy
beaches several species occur which are not found else-
where, for instance Bembidion (Cillenus) laterale Sam.,
Dichirotrichus pubescens Payk., Actinopteryx fucicola Allib.,
Cafius axantholoma Grav., and sericeus Holme, the species
of Diglotta and Phytosus, Atheta flavipes Thoms., puncti-
ceps Thoms., and vestita Grav., Aleochara grisea Kr., alga-
rum Fauv., and obscurella Grav., Pachylopus maritimus
Steph., Corticarina truncatella Mann., Phaleria cadaverina
B., Psylliodes marcida I1l., and Ceutorrhynchus cakilis Vic-
tor Hansen.

The downs have likewise a special fauna, for instance
Calathus mollis Marsh., Liodes ciliaris Schm. and furva Er.,
Bledius baudii Fauv., Psilothriz cyoneus Ol., Anthicus bi-
maculatus Il1., the species of Aegialia, Otiorrhynchus atro-
apterus Deg., and Lepyrus palustris Scop. The same will
apply to the clayey coasts, especially the marshy terri-
torries (for instance Bledius furcatus Ol. and spectabilis
Kr. and Heterocerus obsoletus Curt.) and to the saltings
(for instance Amisodactylus pseudoaeneus Dej. and Hetero-
cerus aureolus Schiedte).

Finally our Sea-Slopes are frequently good collecting-
localities. They have in the course of time been ex-

1) Translated by A. West.
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empted from cultivation and upon the whole been un-
influenced by the interference of culture and are
often comparatively slightly frequented on account of
the trouble involved thereby, so they have preserved
an impression of primitiveness; they are frequently cov-
ered with a dense growth and not seldom present a con-
siderable beauty of scenery. As in Denmark the sea-

The sea-slope of Moesgaard, south of Aarhus.

shore is seldom far away, the coleopterologists have fre-
quently made excursions to the sea-slopes, where more-
over the collecting is agreeable on account of the fresh
air and the exemption from the trouble of gnats and flies,
and where as regards the eastward slopes one is shel-
tered from the west winds prevailing in Denmark. How-
ever, the knowledge of the coleopterous fauna of our
sea-slopes is undoubtedly still fairly incomplete.

When young I had for several years during my sum-
mer holidays an opportunity of collecting beetles at the
sea-slopes of Marselisborg and Moesgaard, south of Aar-
hus. On these eastward slopes, which present an exces-
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sive beauty of scenery, I found gradually, besides sev-
eral rare species, b species, viz. Lesteva fontinalis Kies.,
Saprinus rugifer Payk., Phytonomus viciae Payk., Sibinia
sodalis Germ., and Apion armatum Gerst.,, which were
hitherto not found in Denmark, and of which Phytonomus
viciae still only is known from this locality. Excursions
made later to others of our sea-slopes also often gave
a good result to me.

The coleopterous fauna of the sea-slopes is not sharply
defined from that of the sea-shore. Where a species of
plant as for instance Melilotus is growing as well on
the sea-shore as on the slopes or at any rate on the
lower part of the latter, those species of Coleoptera
which are attached to the plant — as regards Melilotus
the species of Tychius may for instance be mentioned —,
may most frequently be found at both places. Where a
spring is running down the slope and continues through
the sea-shore, those beetles living here, for instance
Bembidion nitidulum Marsh. and stephensi Crotch., may as
a rule occur not only on the slope but also — although
less numerously — on the sea-shore. Of course there
are some species which only occur on the sea-shore,
for instance those species at first mentioned in this pa-
per, and which are found under sea-weed, as also some
other species, which — except by the merest chance —
do not spread from the slopes to the sea-shore, because
the conditions required by them as regards the growth
of plants or the character of the soil are not present
on the sea-shore.

The fauna of the slopes is even less sharply defined
from that of the inland. Firstly there are some — chiefly
common — species which are not fairly particular and
which therefore are equally satisfied with localities in the
inland and on the sea-slopes, if only for instance their
food-plant is present. Of course such species cannot in
any way be said to contribute to characterize the fauna of
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the sea-slopes. Where for instance on a sea-slope aspen
(Populus tremula) is growing, the species of Zeugophora
will generally be found on the plant, although they do by
no means prefer sea-slopes to other localities. Moreover
it must be taken into consideration, that in the inland
sometimes localities occur, which present characters
similar to those of the sea-slopes, especially as regards
the character of the soil and the growth of plants. So
some of the species which occur at moist places of
sandy, gravelly or clayey sea-slopes — such as species of
Bembidion, Dyschirius and Bledius — can also be found
at places of a similar character in sand-, gravel- or
clay-pits or in the brinks of lakes and rivulets, and
as regards the growth of plants the fact is no doubt,
that certain species of plants, for instance Potentilla in-
cana and Libanotis montana, in our country are exclu-
sively or chiefly found on sea-slopest), but as far as I
know, we have in Denmark no species of Coleoptera
which exclusively are attached to those plants and which
for that reason would unlikely be found elsewhere.
Still there are some species which decidedly seem
to prefer sea-slopes and which, although now and then
they may be found in similar localities in the inland,
most frequently and most numerously are found on the
sea-slopes and therefore are characteristic of their fauna.
There are also some few species which — at any rate
in Denmark — hitherto exclusively were found on or
near sea-slopes. This will apply to the following species:
Tachys bistriatus Dft., Bledius defensus Fauv., dissimilis
Er., and tibialis Heer, Saprinus rugifer Payk., Rhyssemus
germanus L., Tychius femoralis Bris., and Sibinia sodalis
Germ. and phalerata Stev. As, however, all these species

1) Cf. T. W. Bocher: Om Betydningen af en Fredning af dan-
ske Skrenter (On the importance of a preservation of Danish
slopes) in Dansk Naturfredningsforenings Aarsskrift 1940—41,
p. 15—=79.
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are very rare in our country, one cannot from the single
findings with certainty conclude that in Denmark they
only occur on sea-slopes, the more so as according to
literature such a confinement does not seem to apply to
their occurrence abroad.

As indicated before the species belonging to the ac-
tual fauna of the sea-slopes comprise chiefly two main
groups, one of which contains the species attached to
the soil and the other those, that are either herbivorous
or otherwise attached to the growth of plants on the
slopes. But yet there is also reason just to mention, that
not seldom one may meet chance comers, that properly
are residents behind the slope; on swarming or on ac-
count of storm or rain these happen to drop on the slope
and settle, mostly at the base of the same. Especially
at such spots, where in the ground at the top of the
slopes there are burrows or nests of animals, for instance
of moles or mice, one may sometimes at the base of the
slope find good species, that live in the burrows or nests
and only seldom are met with out in the open. A sim-
ilar fact may otherwise be experienced in gravel- or
sand-pits. Carcases or manure found on sea-slopes will
not seldom give a good result; still in our country only
a single species of those attached to these matters has
exclusively been met with on or near sea-slopes, viz.
Saprinus rugifer Payk.l) Finally it should be mentioned,
that on the sea-slopes one may also sometimes find
beetles belonging to the family Liodidae. Thus on the
sea-slope of Marselisborg I swept Hydnobius multistriatus
Gyll

The species of the first of the two main groups, in
which the species of the sea-slopes may be divided, viz.
the animals of the ground, are especially to be looked

1) Necrodes litoralis L. does not markedly prefer sea-shores, so
its specific name is a misnomer as is also the case in several
other species of Coleoptera.
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for at places, where springs are running down the slope,
and at other places, where the ground is humid and its
surface therefore appears a little darker than the remain-
ing surface. The great majority of these species belong
to the families of the Carabidae and Staphylinidae.
Amongst the Carabidae must be mentioned: Nebria li-
vida L. and salina Fairm., Dyschirius intermedius Putz. and
angustatus Ahr., Asaphidion pallipes Duft. and flavipes L.,
Bembidion nitidulum Marsh., stephensi Crotch., andreae F.
subsp. polonicum J. Miiller, saxatile Gyll., and genei Kii-
ster subsp. illigeri Netol., Tachys bistriatus Duft., Tre-
chus micros Hbst., and Chlaenius nitidulus Schrank. Ta-
chys bistriatus Duft. is the only one of these species
which in this country was exclusively found at sea-
slopes ‘(at the base of the slope of Trappeskov in Are
and at the base of Ristinge Klint in Langeland in cre-
vices in the clay and under sea-weed), whereas abroad
it is stated not to have a special attachment to sea-
slopes, so the possibility of finding the species here in the
inland, too, is not excluded. Bembidion andreae F. subsp.
polonicum J. Miller and saxatile Gyll. are in Denmark
only found at sea-shores, and here they no doubt prefer
springs on clayey slopes; however, they are, indeed, also
sometimes found on sea-shores, where there were no
slopes. Of the other aforesaid species, all of which may
be found in the inland, Nebria livida L., 'and Bembi-
dion stephensi Crotch. likewise prefer clayey sea-slopes
with springs. Dyschirius intermedius Putz. and angusta-
tus Ahr., too, are especially fond of sea-slopes, where
they occur together with species of Bledius. On the sea-
slope of Marselisborg I found both species together on
half-humid ground composed of clay, sand, and gravel
in company with Bledius pallipes Grav., longulus Er., and
erraticus Er. They often run out in the sunshine, but
are found best by sifting the upper layer of the ground
at those spots where the Bledii are living, and which
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may be discerned by the burrows of these (see below).
Trechus micros Hbst. is undoubtedly attached to the nests
and burrows of the mole or the water-vole and is most
frequently found on humid ground in the inland; how-
ever, once on the sea-slope of Gedser I found the spe-
cies under stones in a spring so numerously as to appear
improbable that its occurrence here should merely have
been casual. The remaining of the said species can
hardly be said to prefer sea-slopes to other localities,
which fulfil the conditions they require. Of Chlaenius
nitidulus Schrank only 2 specimens were found in our
country one of which at Sose Odde in Bornholm on a
clayey sea-slope with scattered vegetation, and the
other at Maribo, the particulars of the latter finding
being unknown, it will therefore not yet be possible to
-decide whether this species should in our country prefer
sea-slopes; in Germany it is found numerously in clay-
pits and on clayey slopes in the inland. Finally I want
to mention, that of the genus Ophonus I took the species
melleti Heer, seladon Schaub., and azureus F. on sea-
slopes (the latter at Sose Odde in Bornholm); none of
these species, however, are especially attached to sea-
slopes. As known O. azureus is in Denmark found most
numerously on high, open, chalky ground at Heje Moen.

To the great family of the Staphylinidae belong sev-
eral species, which preferably or at any rate most fre-
quently occur on sea-slopes. First and foremost there is
every reason to mention the genus Bledius. The Bledii
occur at humid spots, where the ground is not too com-
pact and hard. Some of the species prefer a more sandy,
others a more clayey ground. They most often live in
colonies and dig burrows beneath the surface of the
ground. In some species the burrows are rather deep,
but in those, that are of interest in connection with
the sea-slopes, they are as a rule close to the surface.
The colonies are discernible by the tiny hillocks, which
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by the digging of the animals are made on the surface,
and which on account of their being quickly dried out
are brighter than the surroundings. As a rule the species
do not come out until towards evening and may best
be found by sifting the upper layer of the ground. In
company with the Bledii one will often find the species
of Dyschirius'), which are hunting the Bledii and their
larvae. Some of the species of Bledius live on flat ground
and are therefore of no interest as regard sea-slopes, but
-others mostly occur on slopes or vertical flats, and of
these several do in this country decidedly prefer sea-
slopes (first group), whereas others appear equally to
occur on sea-slopes and at places in the inland, where
similar conditions are present, such as on the slopes of
sand-, gravel- and clay-pits or in the brinks of rivulets
and lakes (second group). To the first group belong:
Bl. defensus Fauv., tibialis Heer, atricapillus Germ., nanus
Er., dissimilis Er., erraticus Er., and pusillus Er.; to the
second group belong: Bl. pallipes Grav., longulus Er.,
opacus Block, fracticornis Payk., and crassicollis Boisd.
Frequently different species occur in company with each
other. Bl. defensus was in Denmark only found on Meens
Klint, at a single place just northward of the Sandskreds-
fald. Here it lives on half humid, ochraceous ground
composed of sand, gravel and clay in company with BL
pallipes, longulus, and crassicollis, Trogophloeus despectus
Baudi and Tachyusa scitula Er. Of Bl. tibialis only a few
specimens were hitherto found in Denmark on a clayey
sea-slope at Hasle in Bornholm in company with many
Bl. nanus.

As mentioned above Trogophloeus despectus Baudi
sometimes occur in company with Bledii, especially
where the ground partly consists of clay. Of Tr. subtilis
Er., which in Denmark is very rare, I once found one spe-

1) The species of Heterocerus, too, are digging tunnels and
often occur together with the Bledii; none of our species,
however, seem to prefer sea-slopes.
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cimen associated with Bledii (Bledius atricapillus Germ.)
on the sea-slope of Liynees; this species, however, can-
not be said to have a special attachment to sea-slopes,
as I found it, too, in a sandpit at Lundtofte and in
Malmmosen (the Malm bog) near Holte in a considerable
number on gravelly ground. Of 7. nitidus Baudi there
is only one Danish specimen, which I found at the base
of Mgens Klint; anything certain cannot therefore be
said about its life-habit by us; abroad it is no doubt
not considered a species of the sea-shore.

In similar localities one may also sometimes find
species of Scopaeus, especially Se. sulcicollis Steph. On
the sea-slope of Gedser, at the base of the slope and
under humid sea-weed mixed with clay, I found Ache-
nium humile Nicol. numerously.

At places, where springs run down a sea-slope, one
may frequently make good findings, not only — as men-
tioned above — of Carabidae but of Staphylinidae, too.
At sunny spots several species of Stenus are often met
with running out hunting. As species especially often
met with on sea-slopes may be mentioned our four red-
flecked ones, viz. St. biguttatus L., bipunctatus Er., gut-
tula Mill., and bimaculatus Gyll.; furthermore should be
mentioned St. fossulatus Er. and several of the more
common species such as juno F., canaliculatus Gyll.,
nitens Steph. But apart from St. fossulatus and perhaps
also guttula none of these species can be said to prefer
sea-slopes.

At similar places one may also find Lathrobium mul-
tipunctum Grav., species of Tachyusa, Ocalea and the
rare Chilopora rubicunda Er. Especially the latter spe-
cies, which does not conspicuously prefer sunny places,
as do the species of Stenus and Tachyusa, is best found
by sifting the upper layer of the ground; none of the
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