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Weitere Untersuchungen zur
Gattung Meotica Mulsant et Rey (Col., Staphylinidae)

GEORG BENICK
Libeck

Abstract: BENICK, G. 1968. Weitere Untersuchungen zur Gattung Meotica Mulsant et Rey (Col., Sta-

phylinidae). Norsk ent. Tidsskr. 15, 83-89. .

Verfasser erklirt nach Typenuntersuchung, dass die von den englischen und nordischen Autoren, sowie
von Prof. Dr. Scheerpeltz als Meotica exilis bezeichnete Art tatsdchlich die von ihm 1953 beschriebene
M. apicalis ist; M. exiliformis Joy ist artgleich mit der echten M. exilis Er. M. angulata Bck. ist gute Art.
Dagegen ist M. clavata Bek. artgleich mit M. apicalis Bek. Anstelle der vernichteten Type von M. soniae
Bondr. bestimmt Verfasser eine Lectotype und gibt genaue Beschreibung und Bestimmungstabelle.
M. strandi Scheer. ist artgleich mit M. lohsei Bck. Eine neue Art, M. koch Bck., wird beschrieben und

in Bestimmungstabelle eingereiht.

Nach dem Erscheinen meiner Arbeit {iber
die Gattung Meotica Mulsant et Rey (Benick
1953), und nachdem Scheerpeltz (1954 a) eine
Bestimmungstabelle der palaearktischen Arten
dieser Gattung verdffentlich hatte, setzte sich
Strand (1955) mit meiner Auffassung einiger
Arten auseinander. Die erforderliche Beschaf-
fung von Typen, die Schwierigkeit der klaren
Erkennung der Objekte, vor allem aber Zeit-
mangel haben mich bisher daran gehindert, zu
seinen Ausfilhrungen Stellung zu nehmen.
Gelegentlich meiner Mitarbeit an dem Werk
»Die Kéfer Mitteleuropas« wird es jetzt unum-
gianglich, die angeschnittenen Fragen einer
Klarung zuzufiihren. Das soll im folgenden
geschehen:

WAS IST MEOTICA EXILIS ER.?

Als ich meine oben zitierte Arbeit schrieb, war
ich der Meinung, dass iiber den Begriff der
Art exilis ER. irgendwelche Zweifel nicht be-
stinden und bestehen konnten. Ich habe die
Art trotzdem genau beschrieben, da viele der
weiteren z. T. neu beschriebenen Arten mit
ihr verglichen wurden. Aus der Arbeit von
Scheerpeltz (1954a) wurde mir klar, dass er
die Art exilis Er. offenbar anders auffasst als
ich. Auf diese Tatsache weist Strand (1955)
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hin. Aus seinen Ausfithrungen ist mir klar
geworden, dass die nordischen und mindestens
z. T. auch die britischen Coleopterologen die
Art, die ich als apicalis neu beschrieben habe,
als die Art exilis Er. angesprochen haben und
bis heute ansprechen.

Ich habe mir also die Typen von exilis Er.
aus dem Berliner Zoolog. Museum beschafft.
Sie liegen mir vor. Es sind 6 Stiicke, die die
Nr. 5450 tragen. Das letzte dieser Stiicke
entfillt offensichtlich fiir unsere Untersuch-
ungen. Es weicht von den iibrigen Stiicken
entscheidend ab. Ich halte es fiir eine wagneri
Bck., die ich in meiner obigen Arbeit neu
beschrieben habe. Die iibrigen fiinf Stiicke
gehoren offenbar zu der gleichen Art. Leider
fehlen bei zwei von ihnen die Vorderkorper.
Ich habe die beschidigten Exemplare, weil mir
das unbedenklich schien, genital untersucht.
Bei einem Stiick missgliickte die Untersuchung,
beim anderen Stiick, @, ergab sich eindeutig
das kleine, einfach gekriimmte Organ, wie es
die Art besitzt, die ich in meiner oben zitierten
Arbeit als exilis angesprochen habe. Strand
(1955) bildet dieses Organ in seiner Arbeit auf
dem Bild Nr. 9 ab und bezeichnet die Art als
exillima Sh. von Shell Bay, England. Ich nahm
an, dass hier eine Verwechslung der Bilder
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vorgekommen sei und habe Strand diese meine
Meinung mitgeteilt. Er war so freundlich, mir
die in Frage kommenden Tiere mit den
Originalpraparaten der Abbildungen Nr. 8
und 9 seiner Arbeit zu iibersenden. Dabei
stellte sich folgendes iiberraschende Ergebnis
heraus: Das Tier, dessen 2 Organ unter Nr.
9 abgebildet ist, hat Strand von Harwood —
England als exillima erhalten, wie der darunter
befindliche Zettel zeigt, und hat es daher in
der Abbildung Nr. 9 unter diesem Namen
verdffentlicht. Tatsdchlich handelt es sich aber
um eine von der echten exillima Sh. deutlich
unterschiedene Art, wie schon dusserlich der
starkere Glanz und die abweichende Kopf- und
Fihlerbildung zeigen. Vor allem ist aber das
2 Organ von demjenigen von exillima Sh.
deutlich unterschieden. Dieses Organ von
exillima Sh. ist unter den bei Strand (1955)
gezeigten Abbildungen iiberhaupt nicht vor-
handen. Ich vermutete zunichst, dass das Bild
Nr. 8 bei Strand die Spermatheca von exillima
darstelle. Mir liegt auch dieses Stiick mit dem
Originalpriparat von Svene, A. Strand vor.
Das Organ hat die gleiche Form wie das unter
Nr. 9 abgebildete, ist nur um ein geringes
grdsser. Es handelt sich auch hier eindeutig um
die von mir als exilis Er. bezeichnete Art.

Unter dem mir von Strand {ibersandten
Material befand sich auch ein englisches Tier
von Bricketn d. 20. 3. 26, das als exiliformis sei-
tens des englischen Sammlers bezeichnet war.
Dabei handelte es sich nun umgekehrt um
eine ganz klare exillima Sh. (matt, Kopf und
Fiihlerbildung).

Zusitzlich hat Strand noch 3 weitere richtig
als exillima Sh. bezeichnete Stiicke aus Eng-
land.

Es zeigt sich also, dass Strand bei Abfassung
seiner Arbeit unrichtig bestimmtes Material
zu Grunde gelegt hat, dadurch unrichtig be-
zeichnete Bilder veréffentlicht hat und damit
zu unrichtigen FErgebnissen kommen musste.
Jedenfalls steht fest, dass das ¢ Genitalorgan
der Erichsonschen Type nicht das Bild Nr. 7,
das am Ende den deutlichen zusitzlichen
Haken hat, zeigt. Das einzige & unter den

Erichsonschen Typen ist ohne Penisuntersu-
chung, die ich hier nicht wagen mdochte, ein-
deutig zu erkennen: es zeigt genau die Auszei-
chnung des 6. Ventralsegments, wie ich sie in
meiner obigen Arbeit beschrieben habe, nim-
lich die deutliche Verlingerung dieses Segments
tiber das 8. Dorsalsegment in etwas verjlingtem
Bogen. Demgegeniiber hat das & meiner api-
calis (exilis sensu Strand — Scheerpeltz) ein
mehr zurtickgezogenes 6. Ventralsegment, das
sehr deutlich in einem Winkel von etwa 150°
zugespitzt st — ein Unterschied, der so ein-
deutig ist, dass es einer Genitaluntersuchung
des einzigen typischen & der exilis nicht bedarf.

Ubrigens zeigt auch die Beschreibung Kraatz’
(1858), des Staphylinidensachbearbeiters in
Erichsons  »Naturgeschichte der Insekten
Deutschlands«, dass es sich nur um diese Art
handeln kann, wenn er sagt: »Geschlechts-
unterschiede treten am Hinterleibe nicht her-
vor.« Ein so feiner Beobachter wie Erichson
hatte sicher nicht iibersehen, dass das 6.

Ventralsegment des & so deutlich winkelig
zugespitzt ist, wenn er die von mir benannte
apicalis hitte beschreiben wollen. Dass er die
mehr oder weniger starke Abrundung des 6.
Ventralsegments beim 4 und ¢ nicht fiir einen
Geschlechtsunterschied hielt, ist durchaus ver-
standlich.

Auch seine Angabe beziiglich der Regelfarbe
von exilis mit »schwarzbraun« spricht fiir
meine Autfassung von exilis. Meine apicalis
sind niemals schwarzbraun.

Schliesslich kommt noch hinzu, dass in Nord-
deutschland, woher die Typen stammen (Ber-
lin) exilis in meinem Sinne die viel hiaufigere
Art ist, wihrend apicalis recht selten ist und
meist nur cinzeln gefunden wird. Die Serie der
Typen von 5 Tieren gehdrt dementsprechend
auch zu der von mir als exilis gedeuteten Art.

Es kann m. E. danach nicht mehr zweifel-
haft sein, dass die von Strand (1955) und
Scheerpeltz (1954) als exilis Er. angesprochene
Art nicht diese Art ist, sondern zu der von
mir in obiger Arbeit neu beschriebenen api-
calis gehort.



GATTUNG MEOTICA 85

WAS IST M.EXILIFORMIS 1OY?

Was nun die M. exiliformis Joy anbelangt, so
hatte ich mich, wie ich gestehen muss, im
wesentlichen auf die eigene Erklarung beider
Autoren Sharp (1915) und Joy (1915) unmit-
telbar nach der Beschreibung der beiden Arten
exillima Sharp und exiliformis Joy verlassen,
dass die Arten identisch seien und habe
deshalb keine griindlichen Untersuchungen
deswegen angestellt. Die spitere Verdffent-
lichung von Joy (1932), wo er die Meinung
veriritt, die Art sei
schieden, kannte ich nicht.

doch von exillima ver-

Mir ist jetzt aber eindeutig klar geworden,
dass exiliformis Joy artgleich mit der echten
exilis Er. ist.

Ich habe oben nachgewiesen, dass die Auf-
fassung der nordischen und britischen Cole-
opterologen iiber M. exilis falsch ist und dass
es sich bei der von ihnen als exilis Er. be-
zeichneten Art um meine apicalis handelt.
Auch Joy (1915) ist offensichtlich diesem
Irrtum unterlegen, wie seine Bemerkung:
»aedeagus at the apex rather strongly bifid«
zeigt. Naliirlich musste er dann das kleinere,
schmadlere, cunklere Tier mit etwas schmile-
rem Kopf und langeren Fliigeldecken fiir eine
neue gute Art halten.

Er sagt mit Recht nichts davon, dass exili-
formis weniger glanzend als exilis (= apica-
lis} sei, oder dass der Halsschild weniger breit
sei. Auf diese beiden Unterschiede weist aber
Sharp (1915a) in seiner Beschreibung der exil-
lima hin. Der Halsschild bei exillima ist fast
nur so lang wie breit, wie er schreibt. Das
wiederum zeigt aber deutlich, dass exilifor-
mis eine andere Art als exillima ist, da bei ihr
der Halsschild wie bei apicalis, also 14 breiter
als lang ist.

Sharp (1915a) weist vor allem auch auf die
vollig abweichende Lebensweise von exillima
hin, die er nur in Sphagnum gefunden hat.
Exiliformis hat Joy (1915) aber zahlreich in
Flutriickstinden gefunden — der typische
Fundort, an dem man unsere exilis in Deutsch-
land auch zahlreich findet.

Hansen schrieb mir derzeit mit Recht, dass
der Hinterrand des 6. Ventralsegments bei
exiliformis im Gegensatz zu exillima beim &
abgerundet, nicht winklig sei. Ihm lagen of-
fenbar entsprechende Belege von exiliformis
vor.

Ich war jetzt einige Tage in London und
habe die mich interessicrenden Arten aus den
verschiedenen Sammlungen dank der giitigen
Unterstiitzung von Mr. Pope, dem Leiter der
entomologischen Abteilung, ansehen konnen.
Dabei habe ich auch das umfangreiche
Meotica-Material der Sharp’schen Sammlung
angesehen. Sharp hatte auch eine Anzahl von
in seiner Sammlung. Das
eine dieser Stiicke trug die von Sharp ge-
schriebene Bezeichnung »Ind. typ. Joy« Die
restlichen Stiicke von exiliforniis stimmten mit
diesem Stiick iiberein. Es waren samtlich ein-
deutig exilis Er, so wie ich diese Art auffasse.

Sharp hatte ausserdem Stiicke, die er in sei-
ner Sammlung in Britischen Museum mit
‘exilis Joy' bezeichnet hatte und die nach
einem weiteren Vermerk von Britten stamm-
ten. Sie hatten ¢ und ¢ Genitalpraparate, die
eindeutig diejenigen von apicalis waren.

Ich glaube, dass damit eindeutig klargestellt
ist, dass

sexiliformis Joy«

exiliformis Joy = exilis Er. Iist.

M. ANGULATA BCK. NICHT SYNONYM
VON M. FINNMARCHICA BCK.

In seiner Arbeit vertritt Strand (1955) die
Aufassung, die von mir beschriebene angulata
sei artgleich mit finnmarchica Bek. Ich muss
dieser Meinung widersprechen.

Das einzige typische Stiick von angulata zeigt
genau in der Mitte des 8. Dorsalsegments eine
auf beiden Seiten ganz gleichmassig geformte
tiefe Einbuchtung. Ich habe das Stiick genau-
estens mit meinem Leitz-Binocular untersucht
und dabei am linken Innenrand der Ausrand-
ung eine kurze schwarze Borste festgestellt,
die bei einer kiinstlichen Verletzung unméglich
da sein konnte. Offenbar sind die anderen
Borsten an der Ausrandung beschidigt und
daher nicht erkennbar. Ich glaube jedenfalls
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nicht, dass es sich bei dieser Ausbuchtung um
eine nachtrigliche Verletzung handelt. Auch
eine nochmalige Untersuchung meiner Type
von finnmarchica beziiglich des 6. Ventralseg-
ments zeigt die von mir angegebene flache
breite Ausbuchtung, die bei angulata fehit.

Ich halte es daher nicht fiir richtig, wenn
Strand meint, dass angulata synonym zu finn-
marchica Bcek. sel.

M. CLAVATA BCK.= M. APICALIS BCK.

Strand (1955) hat degegen Recht, wenn er
schreibt, er halte die von mir als neue Art
beschriebene clavata fiir artgleich mit der
Art, die er als exilis bezeichnet. Ich habe oben
nachgewiesen, dass exilis sensu Strand =
apicalis Bek. ist. Demnach ist clavata artgleich
mit apicalis.

Mein Freund Kerstens hat auf meine Bitte
die typischen Fxemplare von clavara genital
untersucht. Der Penis zeigt an der Spitze
deutlich die Einbuchtung, die Spermatheca
deutlich den kleinen zusidtzlichen Haken am
Ende, wie sic bei apicalis vorhanden sind.
Man wird daher trotz der ungewdhnlich stark
keulenartig  verdickten Fiihler, deren vor-
letzte Glieder 3 X oder mehr breiter als lang
erscheinen, die Tiere zu apicalis stellen miissen.

WAS IST MEOTICA SONIAE BONDR.?

Ich freue mich, dass ¢s mir jetzt moglich ist,
die Angelegenheit um Meotica soniae Bondr.
endgiiltig kliren zu konnen.

Das einzige typische Stlick ist mit der
Sammlung Bondroit als vernichtet anzusprech-
en, wie mir Herr G. Fagel—Briissel derzeit
mitteilte. Es stammte aus dem Foret de
Soignes in der Ndhe von Woluwe (Brabant).

In meiner Meotica-Arbeit hatte ich mich
weitgehend auf ein Exemplar gestiitzt, das
Scheerpeltz mir als soniae bestimmt hatte, das
aber beim Transport stark beschiadigt war
(Kopf und Halsschild verloren).

Inzwischen erhielt ich nun in einer Bestim-
mungssendung von Herrn G. Fagel—Briissel
mehrere von ihm in der Nihe des Original-

fundortes gefundene Meorica, die ich zunachst
fiir abweichende Stiicke einer anderen bekann-
ten Art angesehen hatte. Ein genauer Ver-
gleich mit der eingehenden sehr guten Be-
schreibung Bondroits (1913) ldsst aber jetzt
keinen Zweifel mehr iibrig, dass diese Tiere
und ein weiteres Stiick, das ich von Reutte,
Tirol 26. 12. 32 Maulwurf leg. Pechlaner
besitze, zu sonize Bondr. gehoren.

Alle Tiere stimmen genauestens mit der
Beschreibung {iberein. Besonders bezeichnend
ist die Farbung der Tiere, von der Bondroit
in seiner Beschreibung sagt: »Assez luisante,
d’un brun roussitre clair, tete et abdomen
avant T'extremité faiblement rembrunis«.
Tatsichlich handelt es sich um ein eigenartig
glasig durchscheinendes Braunrot, das ent-
scheidend von der Farbung fast aller sonstigen
Meotica-Arten abweicht.

Tch gebe nachstehend noch einmal eine
genaue Beschreibung der Art, zumal die
Beschreibung Brondoits in den Annalen der
belgischen naturw. Gesellschaft nicht ohne
weiteres fiir jeden greifbar ist.

Meotica soniae Bondroit

Gross, kraftig, ziemlich breit.— Ziemlich
glinzend. Satt rotbraun, besonders am Kopf
etwas glasig durchscheinend, Kopf und vor-
letzte Hinterleibssegmente etwas  dunkler,
Fiiblerbasis, Taster und Beine gelb, Fiihler
vom 5. Gliede an dunkler werdend. Keule
dunkelbraun. Chagrin mit Lupenvergrosserung
sicher erkennbar. Behaarung ziemlich dicht,
anliegend, hellgrau, auf Kopf und Hinterleib
besonders zur Spitze weitldufig.

Kopf stark gerundet nach hinten erweitert,
im hinteren Drittel am breitesten, dort im
Verhiltnis 26 : 20 breiter als lang (von Hals-
verengung bis zur Fiihlerbasis gemessen) fast
so breit wie der Halsschild, Schlifen hinten
breit abgerundet, Schlifen im Verhdltnis 13 :
5 langer als die Augen, diese nahezu véllig in
das Kopfniveau eingelassen. Ein dusserst feines
Netzchagrin und eine sehr feine, ziemlich
dichte Punktierung nur mit starker Binocu-
larvergrdsserung erkennbar, Mit sehr
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deutlicher Kopfmittelfurche, die ziemlich weit
nach vorn verlduft und hinten schwicher wird.

Fiihler kraftig, zuriickgelegt den Hinterrand
des Halsschildes erreichend. Glied 2 doppelt
so lang wie breit, ein wenig kiirzer und schmi-
ler als das erste langovale Glied, Glied 3
gestielt, deatlich kiirzer als 2, Glied 4 deutlich
quer, etwa 14 breiter als lang, Glied 5—10
gleichlang, allmdhlich breiter werdend, vor-
letzte Glieder gut doppelt so breit wie lang,
Glied 11 zugespitzt, so lang wie 9 + 10 zu-
sammen.

Halsschild im Verhiltnis 27 : 21 breiter als
lang, im vorderen Viertel am breitesten, von
dort nach vorn kurz, nach hinten geradlinig
stark verengt, Hinterwinkel deutlich, an der
Spitze abgerundet. Chagrin und Punktierung
wie auf dem Kopf. Mit einem breiten hinten
ziemlich tiefen bis zur Mitte reichenden Lings-
eindruck vor der Basis. Behaarung in der
Mittellinie nach hinten gerichtet.

Fliigeldecken an der Naht so lang wie der
Halsschild, nach hinten kaum erweitert, am
Hinterrand im Verhiltnis 26 : 24 breiter als
an den Seiten lang, in den Aussenecken nicht
ausgebuchtet. Behaarung ziemlich dicht an-
liegend, gerade nach hinten gerichtet. Punk-
tierung etwas kriftiger als auf dem Hals-
schild, sehr dicht, mit Lupenvergrosserung er-
kennbar. Chagrin etwas deutlicher als auf dem
Vorderkorper.

Hinterleib wenig nach hinten erweitert. Die
drei ersten Segmente an der Basis quer einge-
driickt. Punktierung fein, aber deutlich, massig
dicht, hinten wesentlich weitldufiger. Mit en-
gem Netchagrin, das auf den vorderen Seg-
menten etwas grossmaschiger und mehr quer-
gelagert, etwas kriftiger als hinten ist. 5. Seg-
ment etwa 14 linger als das 4.

Linge: 2 mm

& 8. Dorsalsegment stark verengt, schwach
gerundet abgestutzt, 6. Ventralsegment in kurz
gerundetem Bogen kaum dariiber verlingert.
¢ 8. Dorsalsegment breit gerade abgestutzt. 6.
Ventralsegment kaum dariiber verlingert, ver-
engt, vorn kurz schwach ausgebuchtet.

Durch die auffillige Firbung, die Grosse,

die tiefe Kopffurche und die ziemlich langen

Fliigeldecken gut unterschieden.

Mit foveolata G. Bck. am nichsten ver-
wandt. Von ihr durch abweichende dunklere
Farbung, etwas breiteren nach hinten viel
starker verengten Halsschild und dichter und
deutlicher punktierte Fliigeldecken unterschie-
den.

Das stark beschidigte Exemplar von Liibeck,
das mir Prof. Scheerpeltz derzeit als soniae
bestimmte, gehort sicher nicht zu dieser Art.
Seine Unterbringung muss bis zum Vorliegen
weiteren Materials offen bleiben, da ohne
Kopf und Halsschild etwas Sicheres nicht ge-
sagt werden kann.

Fest steht, dass die von Scheerpeltz (1954a)
in seine Tabelle als soniae aufgenommene Art
sicher nicht diese Art ist. Die Fiihler der dort
beschriebenen Art sind fast 3 X so breit wie
lang, fast scheibenformig, die Halsschildhin-
terwinkel wenig deutlich, Fliigeldecken um 14
linger als der Halsschild. Uber die auffillige
Firbung wird gar nichts gesagt.

Mir liegen drei von G. Fagel in Brabant
gesammelte Exemplare von Ben-Ahin, ruisseau
de soliéres 13. 5. 48 u. 18. 4. 49 (letzteres bei
einer kleinen schwarzen Ameise gefangen) und
Seilles, rivage, 11,—19. 8. 45 sowie ein weiteres
Exemplar von Reutte, Tirol 26. 12. 32 leg.
Pechaner vor.

Ich habe im Hinblick auf die Zerstérung
der Originaltype, das Stiick von Ben-Ahin
ruisseau de Soliéres 13. 5. 49, ein @, als Ersatz-
type bestimmt. Sie befindet sich mit dem
Stiick von Seilles in Sammlung Fagel, die
beiden restlichen Stiicke in meiner Sammlung.

Die Art ist sicher, wie die Fundorte zeigen,
in Mitteleuropa weiter verbreitet, aber allge-
mein verkannt.

In meiner Tabelle (Benick 1953) dndert sich
die Nr. 9 wie folgt:

9 Grosser, ca. 2,3 mm. Einfarbig, hellbraun-
rot, Kopf nur so breit wie lang, etwas
weniger nach hinten erweitert. Augen etwas
vorspringend. Halsschild ca. 14 breiter als
lang. 5. Dorsalsegment um die Hailfte

linger als das vierte........... ermischi
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— Etwas kieinrer, um 2 mm. Dunkler, sattrot-
braun, etwas glasig durchscheinend, Kopf
gut 15 breiter als lang, etwas mehr nach
hinten erweitert. Augen vollig im Kopf-
umriss verschwindend, Halsschild gut 4
breiter als land. 5. Dorsalsegment etwa 14
langer als das vierte ............ soniae

STRANDI SCHEERP. = LOHSEI BCK.

Herr Dr. Strand war so freundlich, mir kiirz-
lich ein Exemplar der von Prof. Scheerpeltz
1958 beschriebenen Meotica strandi zur Ver-
fligung zu stellen.

Meotica strandi Scheerp. ist ohne Zweifel
artgleich mit Meotica lohsei G. Bck.

Schon ein Vergleich der Diagnosen ergibt
das recht deutlich. Besonders bezeichnend fiir
Meotica die fast parallelen Schiifen-konturen,
die Scheerpeltz hervorhebt. Scheerpeltz misst
die Schldfenlange »von den Hinterrindern der
Augen bis zu den Buchten, in denen die
Konturen beginnen sich zum Halse zu veren-
geng und stellt dabei fest, dass die Schilifen
nur so lang sind wie die Augen. Meine Mes-
sung der Schlifen erfolgte bis zur Randlinie
der Schlifen. Dann ergibt sich ein Verhiltnis
von 514 :314. Eine Nachpriifung an dem mir
vorliegenden Exemplar von strandi zeigt genau
das gleiche Verhiltnis.

Auch die Zeichnung der Spermatheca von
strandi stimmt genau mit dem herauspriparier-
ten Organ von lohsei iiberein. Danach be-
steht fiir mich an der Artgleichheit kein
Zweifel.

MEOTICA KOCHI G. BENICK NOV.SPEC.

Vor einiger Zeit erhielt ich von Herrn Claus
Koch—Diisseldorf ein @ Exemplar einer Meo-
tica, die ich von vornherein fiir eine neue Art
hielt. Ich habe inzwischen mehrere weitere
Exemplare meiner foveolata und auch wei-
teres Material meiner lohsei vorliegen, zwi-
schen denen die neue Art systematisch steht,
und bin jetzt sicher, dass es sich um eine
neue Art handelt, die ich nachstehend be-
schreibe:

Meotica kochi G. Benick nov. spec.

Vorderkdrper mit Fliigeldecken sattbraun,
Hinterleib  gelbrot, Taster, Beine und 1.
Flihlerglied gelb, restliche Filihler braungelb.
Nur miéssig glanzend. Behaarung ziemlich dicht
und kurz, anliegend. Chagrin dicht, dusserst
fein.

In der Form des Kopfes zwischen lohsei und
foveolata stehend. Wihrend bei Ilohsel der
Kopf durch die stark vorspringenden grossen
Augen cckig wirkt, treten die Augen bei
foveolata nur wenig aus dem Kopfnivecau her-
vor und sind viel kleiner, der Kopf Iist
schwach aber deutlich erweitert. Bei der neuen
Art treten die Augen ebenso wenig wie bel
foveolata aus dem Kopfniveau hervor, die
fein gerandeten Schiifen sind im Verhdlinis
6:21, linger als die Augen, die Wangen sind
hinter den Augen nahezu gleichméssig gerun-
det, so dass der Kopf fast vollig oval erscheint.
In der Mitte hat der Kopf ein deutliches
langliches Griibchen, Punktierung dusserst fein
und dicht.

Die Linge der Augen stimmt etwa mit
derjenigen bei foveolata iiberein, jedoch sind
die Wangen bei foveolata mehr gerade und
deutlich erweitert, weniger gerundet. Gegen-
tiber Iohsei, deren Schlifen im Verhiltnis 514
: 4 linger als die Augen sind, ist der
Unterschied auch durch deren stark vorsprin-
gende Augen ausserordentlich auffillig.

Von beiden Arten unterscheidet sich die
neue Art durch wesentlich kréiftigere Fiihler.
Die 3 ersten Glieder stimmen in der Form
etwa Uberein, Glied 4 ist jedoch auffillig
dicker, nahezu doppelt so breit wie lang,
Glied 5 und 6 wohl 235 X und Glied 7—10
etwa 3X so breit wie lang, Glied 11 dick
zugespitzt, etwas linger als 9 + 10 zusammen.

Halsschildbreite etwa gleich, im Verhiltnis
13 : 11 breiter als lang, im Verhdltnis 13 : 11
breiter als der Kopf, in der Mitte der ganzen
Linge nach abgeflacht. Behaarung in der Mit-
tellinie von vorn nach hinten gerichtet. An
den Seiten nur schwach verengt.



GATTUNG MEOTICA 89

Fliigeldecken an der Naht im Verhiltnis
10 : 10 so lang wie der Halsschild, an den
Seiten im Verh. 13 : 15 kiirzer als an der
Basis, leicht ausgeschweift, dicht und fein
punktiert. ahnlich wie lohsei.

Abdomen an der Basis der drei ersten
Segmente quer eigedriickt. Fein und weit-
laufig. auf dem 4. vereinzelt punktiert, auf
dem 5. glatt.

Linge: 1,8 mm.

¢ 8. Dorsalsegment gerade abgestutzt. 6.
Ventralsegment in weiten flachem Bogen etwas
dariliber verlingert.

Das einzige Exemplar fand Herr Claus
Koch am 21. 3. 59 bei Diisseldorf. Er iiberliess
es mir freundlichst fiir meine Sammlung.

Ich erlaube mir, die Art ihm zu Ehren zu
benennen.

In meine Meotica-Tabelle (Benick 1954) ist
die Art wie folgt einzufiigen:

16 Stark glinzend. Fliigeldecken weitldufig
punktiert. 4. Fiihlerglied etwa 14 breiter
als lang

wagneri

— Ziemlich matt. Fliigeldecken dicht punk-
tiert 16 a

16a Augen sehr gross, aus dem Kopfniveau
stark hervortretend. Schlifen nur im
Verhiltnis 515 : 314 linger als die Augen
4, Fiihlerglied nur etwa 14 breiter als
lang lohsei

— Augen viel kleiner, nur wenig aus dem
Kopfniveau hervortretend. Schlifen im
Verhiltnis 6 : 214 linger als die Augen.
4. Fiihlerglied fast doppelt so breit wie
lang kochi

Eingegangen 3 May 1968

Dr. GEorRG BENICK
24 Labeck,
Wakenitzstrasse 69,
Deutschland
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Notes on the Genus Placusa Erichson (Col., Staphylinidae),
with a Key to the Nordic Species

COLIN JOHNSON
Department of Entomology, Manchester Museum, University of Manchester, Manchester, England

Abstract: JounsoN, C. 1968. Notes on the genus Placusa Erichson (Col., Staphylinidae), with a key to

the Nordic species. Norsk ent. Tidsskr. 15, 90-92.

The status of some species of Placusa is discussed, and a key given to the Nordic species of the genus.
Figures of the primary and secondary sexual characters of the species are also presented,

The members of the genus Placusa are very
closely zllied to each other, and the species as
yet do not appear to have been limited from
their congeners very precisely. In the main,
previous workers have laid most emphasis on
the male secondary sexual characters, that is,
the denticulation of the posterior margin of
tergite six for the diagnostic characters, but
whilst it must be admitted that in most cases
the males can be determined by these charac-
ters, no attempt appears to have been made
to separate the females. Hansen (1954) in fact
has admirably figured the male characters of
the Fennoscandian species.

There seems to have been some confusion
in the past concerning the names complanata
Erichson and humilis Erichson. In his descrip-
tion of the genus Placusa, Erichson (1837/39)
included a single species in it, Aleochara
pumilio Gyllenhal but in his following work
(Erichson 1839/40) he changed the name of
this and described it as humilis; in addition
he also gave a description of P.pumilio (Gra-
venhorst) which he clearly considered to be
the same as Gyllenhal’s species. Erichson’s
same work included descriptions of four other
new species: complanata, infima, despecta and
adscita. Kraatz (1856/7) included all Erichson’s
species with the exception of despecta, but he
also added carbonaria Hampe. From this time
confusion seems to have started. For example

Reitter (1909) considered complanata Erichson
to be a good species, with humilis Erichson
as a synonym of it, and he distinguished
complanata from its nearest ally depressa
Miklin, of which he considered humilis
Kraatz to be a synonym. This treatment has
been followed by Bernhauer & Scheerpeltz
(1926). On the other hand, Hansen (1954)
gives humilis FErichson as a synonym of
depressa, and from studying Erichson’s original
description, the present writer considers Han-
sen to be correct in this course of action. It
also seems dubious whether Kraatz’'s interpre-
tation of humilis really differs from that of
Erichson.

P. incompleta was described by Sjoberg
(1934) on specimens from Sweden, and in his
paper he gives figures of the male secondary
sexual characters of this and tachyporoides,
as well as a figure of the apex of the penis
in both of these species. The present writer
has studied the penis of these two species,
which has been prepared by boiling in caustic
potash solution, then being washed, and gradu-
ally brought into glycerine, but no real dif-
ference in form has been found which could
separate the two species. It seems possible
therefore that Sjoberg’s figure of incompleta
may have been drawn from a defective speci-
men.

Tottenham (1949), in his list of British
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spp.: 1, P. complanata Erichson/

NNl iy
\\&\/"y W)/ﬂ/ \(vlm 7/ Figs 1-5, male tergite 6 of Placusa

: - depressa Miklin; 2, P. tachyporoides
\ C ey y 2 \(K\/ 3/ (Waltl); 3, P. incompleta Sjoberg; 4,
A P. atrata Sahlberg; 5, P. pumilio

N
"

\(——v—;— v - ’)/ \(—\’\5/” R (Gravenhorst).

Figs 6-11, primary sexual
characters of Placusa spp.: 6,
P. complanata Erichson; 7,
P. depressa Miklin; 8, P.
tachyporoides (Waltl); 9, P.
incompleta Sjoberg; 10, P.
atrata Sahlberg; 11, P. pu-
milio (Gravenhorst). (a, penis
viewed laterally; b, penis
viewed ventrally; ¢, sperma-
theca).

Staphylinidae, has listed denticulata Sharp as  writer: it is a large male and, as expected,
a separate species. Previous workers (for ex- is identical with tachyporoides.
ample Reitter (1909), Bernhauer & Scheer- Key to the Nordic Species of Placusa

peltz (1926) and Joy (1932)) have been unani- Erichson.
mous in treating it as a synonym of rachyporo-

ides, along with infima Erichson. The type of 1 Pronotum very flat and dull, the granula-
Sharp’s species is in the British Museum, tion being fine and very close. Male tergite

London, and has been studied by the present 6 Fig. 1. .....
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— Pronotum more convex, shining, the gran-
ulation slightly coarser and less close. Male
tergite 6 differently formed .......... 3

2 Size larger, 2.5-3.0 mm; antennae longer,
segment 3 about twice as long as broad;
upper surface extremely dull; pronotum
generally more ample. Penis and sper-
matheca Fig. 6. .... complanata Erichson

— Size smaller, 2.0-2.5 mm; antennae shorter,
segment 3 less than twice as long as broad,
upper surface dull, although not quite as
much as in the preceding species; pro-
notum generally less ample. Penis and
spermatheca Fig. 7..... depressa Miklin

3 Size larger, 2.0-3.0 mm; basal segments of
antennae usually pale. Male: penis very
large, with a pair of strongly sclerotised
internal ducts; ventral spine long and
slender, Fig. 8. Female: spermatheca with
a rather long and dorsally-orientated tail,
Figs. 89 .. ..o il 4

— Size smaller, 1.5-2.0 mm; basal segments
of antennae usually darker. Male: penis
smaller, without any conspicuously sclero-
tised internal ducts; ventral spine shorter,
broader and more angled, Figs. 10-11.
Female: spermatheca smaller, the tail
shorter and orientated ventrally, Figs. 10-
5 P 5

4 Pronotum and elytra usually proportion-
ately more ample. Male tergite 6 Fig. 2;
penis and spermatheca Fig. 8,

tachyporoides (Waltl.)

— Pronotum and elytra usually narrower.
Male tergite 6 Fig. 3; spermatheca Fig.9,

incompleta  S)éberg

Received 22 May 1968

5 Elytra usually darker. Male tergite 6 Fig.
4; penis and spermatheca Fig. 10.

atrata Sahlberg

— Elytra usually lighter. Male tergite 6 Fig.
5; penis and spermatheca Fig. 11.

pumilio (Gravenhorst)
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Notes on Some Species of
Atomaria s. str. (Col., Cryptophagidae) with
Descriptions of Two Species New to Science

COLIN JOHNSON

Department of Entomology, Manchester Museum, University of Manchester, Manchester, England

ANDREAS STRAND
Melumveien 38, Oslo 7

Abstract : JouNsoN, C. & STRAND, A. 1968. Notes on Some Species of Aromaria s. str. (Col. Cryptopha-
gidae) with Descriptions of Two Species New to Science. Norsk ent. Tidsskr. 15, 93-96.

Specimens of some Central European species of Aromaria s. str. have been compared with the same
Nordic ones, with the result that A. bella sensu Lohse from Germany is described as a new species under
the name lohsei sp. n.; a lectotype and paralectotype of bella Reitter are also designated. A second new
species, A. pseudaffinis sp. n., is described from Norway and Sweden. The paper concludes by giving the
characters whereby the little-known species 4. norica Ganglbauer from the eastern Alps can be distinguished

from its congener A. subangulata Sahiberg.

Lohse (1967) has recently published a revised
key to the central European species of
Atomaria, and has sent to us a number of
species in order to ascertain whether or not
our interpretations of these species in northern
Europe conform with his own. The species in
question are affinis Sahlberg, alpina Heer,
subangulata Sahlberg, bescidica Reitter, bella
Reitter and arrata Reitter. After studying his
specimens, we feel that Dr.Lohse’s interpreta-
tions do not differ from our own, with the
exception of his bella which we consider to be
specifically distinct from the nordic species.
A specimen of subangulata from Nordtirol,
Austria, 1s a little teneral, but it is probably
correctly interpreted as Sahlberg’s species.

In passing, it may be mentioned that Dr.
Lohse has studied the male holotype of
Atomaria (sstr.) strandi Johnson, a species
recently described from the British Isles and
Norway (Johnson 1967), and has confirmed
that it represents a previously undescribed
species.

The identity of A. bella Reitter

The specific distinctness of Lohse’s bella from
bella as we perceive it has necessitated an
examination of Reitter’s original material.
Reitter's collection of Cryptophagidae is con-
served in the Muséum National d’Histoire
Naturelle, Paris, and we have been privileged
to study the material of bella from this collec-
tion. Six specimens are included, representing
three different species. These are nigriventris
Stephens—three specimens with the data
‘Roumanie, Comana Vlasca, A.L. Montandon';
munda Erichson—a single specimen labelled
‘coll.Desbr., Allemagne, type de Reitter,
Atomaria belld (which cannot be a ‘type’ as
it does not conform to Reitter’s description);
and two specimens of bella as understood by
us, i.e. sensu Sjoberg (1947) .The first of these
bella, which we herewith designate as Lecto-
type, bears a handwritten label ‘bella m.,
Schlesien, Kraatz', three printed labels—170’,
‘coll. Reitter’, and ‘Type’ respectively, and a
further handwritten label (apparently in Reit-
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ter's hand) ‘Bella Reitt.,, GS.". This specimen
is a female. The second specimen of bella, a
further female (from which we have dissected
out and mounted the spermatheca) bears a
handwritten label ‘— 9 Ripau ’(which we
cannot decipher), and two printed labels—
‘Coll. Reitter’ and ‘Type’, as possessed by
the previous specimen. We herewith designate
this second specimen as Paralectotype.

Accordingly, it now becomes necessary to
describe the ‘bella’ of Lohse as a new species,
which we dedicate to our colleague under the
name lohsei sp.n.

Atomaria (s.str.) lohsei sp.n.
(Figs. 2 and 4)

So closely allied to bella Reitter (Figs. 1 and
3) that it can best be described by a compar-
ison with that species.

Colour very much paler than in bella,
predominantly yellowish: five of the speci-
mens are entirely yellowish, the other with the
pronotum a very pale reddish-yellow and with
the elytra a slightly darker reddish-yellow.
The usual colour of bella is head, pronotum
and humeral angles of the elytra much darker,
reddish or reddish-brown, the elytra (often
excluding the apex) a darker brown and vary-
ing through shades to an almost blackish
coloration; some specimens from northern
Sweden have the head, pronotum and humeral
angles of the elytra brown-blackish, only
slightly lighter than the predominantly blackish
elytra. On account of the very pale pronotum
in lohsei, its pale pronotal pubescence is a
little less conspicuous than that in bella, and
the surface of the pronotum seems slightly
more shining.

Male: penis broader and a little more
straight-sided in the apical half than in bella,
with the apical contraction commencing much
closer to the sides, and the apex of a slightly
different form. Paramere plate rather more
angled at the shoulders and at the apex than
in bella. (The apex in two of the [lohsei is
somewhat strongly nippled, but not in the

3 4 7 8
Figs. 1-2. Aedeagi of Aromariaspp.: 1, A. bella Reitter;
2, A. lohsei sp. n. Figs. 3-4. Spermathecae of Atomaria
spp.: 3, A. bella; 4, A. lohsei. Figs. 5-6. Base of an-
tennae of Aromaria spp.: 5, A. affinis Sahlberg; 6, 4.
pseudaffinis sp. n. Figs. 7-8. U-shaped sclerite in
apical half of penis of Afomaria spp.: 7, A. subangulata
Sahiberg; 8, A. norica Ganglbauer

third male) (Figs. 1-2: the minute setae at the
apex of the paramere are omitted)

Female: spermatheca more open and slen-
der, more evenly curved, not acuminate nor
downwardly directed at the apex as is the case
with bella. (Figs. 3-4)

Holotype 2: GERMANY—Holstein, Kr. Sege-
berg, Kartenholm, 17.ix.61, leg. G. A.Lohse.

Paratypes: GERMANY—Hamburg, Rosen-
garten, 27.iv.49, leg. G.A.Lohse, 1 ¢; Darm-
stadt, 1.8.1961 (nr. 493), leg. H.Vogt, 18 19,
same data but 31.7.1961, 1 ¢; Uberlingen-
Bodensee, 21.3.46, leg. A.Horion, 1 4.

Holotype and paratype in coll. Lohse, para-
types in coll. Lundberg (1), coll. Vogt (1), and
single ones in our collections.

Atomaria (s.str.) pseudaffinis sp.n.
(Fig. 6)
Very closely allied to affinis Sahlberg and
sahlbergi Sjoberg, and best described in a
comparison with these two species (Table I).
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Table 1. A comparison between A. affinis Sahlberg, A. sahlbergi Sjaberg and A. pseudaffinis sp. n.

affinis

pseudaffinis sp. n.

sahlbergi

Antennae rather thick, the first seg-
ment weakly curved and not so
slender at the base (Fig 5).

Pronotum slightly narrower than
the elytra, not shagreened; basal
region close to hind angles not
flattened.

Elytra rather long and narrow,
broadest a little before the middle,
very finely punctured; bicolorous,
the discal area conspicuously

darkened with a transverse band.

Antennae more slender, the first
segment more strongly curved
and more slender at the base
(Fig. 6).

Pronotal width as in affinis, the
surface shagreened; basal region
close to hind angles rather flat-
tened.

Elytra shorter and broader,
broadest farther behind the
middle, somewhat strongly
punctured; unicolorous, without
a darkened discal band.

Antennae as in affinis.

Pronotum much narrower
than the elytra, shagreened;
basal region as in pseudaffinis

Elytra similar to those of
affinis, but broadest usually at
the middle, rather strongly
punctured; unicolorous.

The primary sexual characters of pseudaf-
finis do not appear to show any significant
differences from those of affinis, as far as we
are able to see from the few specimens avail-
able for study.

Holotype 5: NORWAY—Rundhaug M. elv.,
13.6.37, ‘on Polyporus on birch’ leg. A. Strand.

Paratypes: NORWAY—same locality but
17637, 2 99, 15.6.38, 1 &, leg. A.Strand;
Roa V.Aker, 2.iv42, ‘in flight’, leg. A.Strand,
1 2. SWEDEN—Flona, Dalarne, Klibergets
fab., 1.4.61, leg. T.B.Ehnstrom, 1 &; Batfors,
Upland, 4.11.61, ‘under bark of Picea abies’,
leg. S. Lundberg, 1 .

Holotype and paratypes (3) in coll. Strand,
single paratypes in colls. Lundberg, Ehnstrom
and Johnson.

Atomaria (s.str.) norica Ganglbauer
(Fig. 8)

According to Lohse (1967), this species of
the eastern Alps is closely allied to subangulata
Sahlberg, the aedeagi not being separable,
from which norica differs in the thicker and
more rasp-like pronotal puncturation, and
somewhat more slender antennae.

We have studied a number of our colleague’s
specimens of norica and find it to be (like
most species) quite variable. It seems to us

however, that norica and subangulata may be

separated as a rule by the following combina-

tion of characters (we cannot find any dif-
ference in the antennal thickness):

1. More depressed species; colour dark
brown, each elytron with a lighter streak
extending from the humerus to beyond
the disc; elytral puncturation coarser; pro-
notum flat, more coarsely and less closely
punctured, sides generally more contracted
in the basal half; pronotum slightly
broader. Male: u-shaped internal sclerite
in the apical half of the penis narrower,
more closed (Fig.7)

subangulata Sahlberg

— More convex species; colour of a much
lighter brown, elytra unicolorous, without
the lighter streaks; elytral puncturation
finer; pronotum markedly convex on the
disc, more finely and closely punctured,
sides not so contracted basally; pronotum
slightly narrower. Male: u-shaped internal
sclerite in the apical half of the penis
broader, more open (Fig.8).

norica Ganglbauer
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Et omdannet folehorn hos en tege og omdannet bakbein
hos to biller

SiGMUND HAGVAR

Zoologisk laboratorium, Universitetet, Blindern

Abstract: SIGMUND HAGVAR, 1968. Et omdannet folehorn hos en tege og omdannet bakbein hos to
biller (A deformed antenna in a bug and deformed hindlegs of two beetles). Norsk ent. Tidsskr. 15, 97-98.
A deformed antenna in a specimen of Drymus brunneus Sahlb. is described. Deformed hindlegs have been
observed in Phosphuga atrata L. and Patrobus assimilis Chaud.

Omdannet folehorn hos
Sahlb.

En Drymus brunneus & (Heteroptera, Lygae-
idae), funnet 27/4 1968 under gammelt lpv ved
Valler, Berum, hadde sitt hoyre folehorn om-
dannet, mens det venstre var normalt. Fig. 1
viser dyrets to felehorn. Det hoyre hadde bare
tre ledd, hvorav de to ytterste var forlenget,
slik at fplehornet ble nesten like langt som det
venstre. Som feleorgan fungerte det derfor
sikkert normalt.

Leddenes form og fargetegninger kan indi-
kere at den tre-leddete foler ikke har oppstatt
ved tap av endeleddet pa et tidlig stadium. De
to felehorn er nemlig som helhet meget like.
Den innerste halvdel (dvs. de to innerste ledd
hos det normale fplehorn, og 1. ledd samt in-

Drymus brunneus

lys
brun

svart

Fig. 1. Normalt og unormalt fglehorn hos Drymus
brunneus Sahlb.

nerste ¥; av det mellomste ledd i det omdan-
nede feolehorn) er merkebrun, mens ytre del
er svart. Helt ytterst har begge folehorn lys,
avsmalnet spiss.

Man kunne derfor tenke seg at 3. ledd har
forsvunnet (pa et tidlig stadium i utviklingen)
ved at det har delt seg omtrent pA midten og
smeltet sammen med henholdsvis 2. og 4. ledd.
P4 den mdten forklares at det ytterste leddet
i spissen er som et normalt siste ledd, og at
midtleddet ytterst blir fortykket til tykkelsen
av et normalt 3, ledd, samtidig som fargen
skifter til svart, som er normal farge pa 3. ledd.

Leston (1952) har hos samme art beskrevet
et individ der heyre halvdekkvingen var for-
kortet, mens den venstre var normal. Hos
denne og noen nerstiende arter forekommer
av og til individer der begge vingene er for-
kortet. Dette tilfellet av unilateral kortvinget-
het kan imidlertid Leston ikke gi noen til-
fredsstillende forklaring pa.

Omdannet bakbein hos Phosphuga atrata L.

Hos en Phosphuga atrata (Col., Silphidae),
funnet under stein i granskog pa XKolséasen,
Bzrum 9/4 1968, var det hgyre bakbeinet om-
dannet. Fig. 2 viser det omdannete bakbeinet
(B) sammenlignet med et normalt bein (A).
Coxa og trochanter er normale og er ikke teg-
net. Femur og tibia er forkortet. Tibias ende-
torner mangler. Tarsen mangler et ledd. De
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Fig. 2. Normalt (A) og unormalt (B) heyre bakbein
av Phosphuga atrata L.

gjenstiende 4 ledd er dessuten forkortet, slik
at tarsens hele lengde blir bare omtrent halv-
parten av det normale.

Omdannet bakbein hos Patrobus assimilis
Chaud.

Fig. 3B viser et omdannet venstre bakbein
hos en Patrobus assimilis (Col.,, Carabidae),
funnet under stein ved Krossbu, Sognefjell,
7/7 1965, 1450 m o.h. Coxa er nesten normal.
Trochanter er meget forminsket og i nesten
hele sin lengde sammenvokst med femur. Fe-
mur er omtrent kuleformet og forkortet til ca.
14 av normal lengde. Tibia er forkortet og har

Mottatt 30. mai 1968

Fig. 3. Normalt (A) og unormalt (B) venstre bakbein
av Patrobus assimiis Chaud.

mindre endetorner enn normalt. Tarsen er
normal.

I alle disse tilfellene er bare visse deler av
felehornet eller beinet omdannet, mens i det
minste en liten del av det er normalt. Da dy-
rene ellers er uten misdannelser, er det nar-
liggende a tenke seg en lokal infeksjon eller
skade som primar arsak til disse dannelsene.
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Ausser verschiedenen Gebieten in den Gebirgsgegenden Skandinaviens hat der Verfasser einen Tal-
abschnitt bei dem mdichtigen Gebirgsmassiv Jotunheimen untersucht. Das Tal liegt unter dem 61 Breiten-
grade. Nur die terrestrische Fauna wurde beachtet und ausser der Zusammensetzung im allgemeinen vor
allem die HShengrenzen studiert. Die Fauna ist von Binnenlandcharakter. Die echten Gebirgsarten sind
ziemlich viel aber nicht so zahlreich wie in nahegelegenen nordlichen Gegenden. Die HGhengrenzen sind
unter den am hochsten gelegenen Skandinaviens. Gewisse Vergleiche sind mit einem Gebiet im siidlichen
schwedischen Lappland unter dem 66 Breitengrade, das frither verhiltnismdéssig gut untersucht wurde,
gemacht. Die Faunen der beiden Gebiete sind offenbar etwas verschieden. Der Unterschied bei den
Hohengrenzen ist grosser als der, welchen man aus dem Breitengradunterschied berechnet. Dies diirfte

mit dem kontinentalen Klima des inneren siidlichen Norwegens zusammenhangen.

HINTERGRUND UND ZIEL

In einer frilheren Arbeit (Fridén 1961 a)
gebrachte Resultate und Betrachtungen werden
hier weitergefiihrt. Ich habe in Mehreren
Arbeiten ahnliche Probleme der skandinav-
ischen Kaiferfauna behandelt und in zwel
vorhergehenden (Fridén 1965, 1967) die angren-
zender Gebicte.

Im vorliegenden Falle ist es meine Meinung
gewesen, Artenbestinde und Probleme der
Hohengrenzen eines hoch gelegenen Tales von
einem der am kontinentalsten gelegenen Ge-
biete der skandinavischen Gebirgskette zu
studieren. Ich habe jedoch nur terrestrische
Kifer beachtet. Als Hintergrund habe ich be-
sonders eine frithere Arbeit (Fridén 1936).

DAS GEBIET

Der untersuchte Talabschnitt (Fig. 1; Breiten-
grad 61) umfasst den hochsten Teil von
Valdres von 750 m Hohe ab (On) und die
nichste Fortsetzung dieses Tales westwirts
gegen den Sognefjord bis 725 m (SFi). Es

2 — Norsk ent. Tidsskr.

handelt sich um eine Strecke von ca. 30 Km.
Die Passhoe ist etwas mehr als 1000 m, und
der Wald erreicht dort stellenweise 1150 m.
Eine Landstrasse geht durch das Tal. Es gibt
keinen erwihnenswerten Nadelwald im unter-
suchten Gebiet trotz des kontinentalen Klimas.
Angrenzende alpine Gebiete habe ich in der
obenerwihnten Arbeit behandelt (Fridén 1961
a).

Wie in gewissen fritheren Arbeiten (wie Fridén
1967) will ich zuerst die gut untersuchten
Gefasspflanzen des Vergleichs halber ein
wenig abhandeln. Die Sperrwirkung der Ge-
birgskette hat zur Folge, dass die euozeanischen
Arten ganz fehlen und dass subozeanische
nur vereinzelt vorkommen. Wihrend meiner
Exkursionen habe ich, ein wenig {iberraschend,
die subozeanische Art Blechnum spicant ein-
mal gesehen (Fridn 1961 b). Zufolge des ver-
hiltnisméssig kontinentalen Klimas erreichen
die Gefiasspflanzen in diesen Gegenden ge-
wohnlich ihr entschieden am hochsten Niveau
in Skandinavien. Die Flora ist jedoch nicht
besonders reich an wirklichen Gebirgspflanzen
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Fig. 1. Der untersuchte Talabschnitt (Passhéhe 1013 m)
durch kleine Striche abgegrenzt. Betreffe der Ab-
kiirzungen Bv, On und SFi vgl. LINDROTH (1960)

trotz der Niahe eines ziemlich machtigen Ge-
birgsmassives (Jotunheimen) mit grosser Durch-
schnittshohe. Viele Arten haben nimlich ihre
Siidgrenze in nordlicheren Gegenden, und an-
dere haben hier eine Verbreitungsliicke. Ge-
wisse unicentrische und bizentrische Arten
finden sich indessen hier. Viele skandinavische
Arten mit einer Verbreitung siidlichen Cha-
rakters und mit einem auffalligen Vorkommen
in anderen Teilen der Gebirge Skandinaviens
kommen im hoch gelegenen untersuchten
Talabschnitt kaum und im westlichen Nor-
wegen vielfach auch nicht vor (Gjaerevoll
1963, Hultén 1950). Die endemischen Papaver
radicatum, ssp. relictum (Gjaerevoll 1963) und
Poa arctica spp. elongata (Nannfeldt 1963)
sind in Valdres gefunden.

Man erwartet dhnliche Verhiltnisse betreffs
der Verbreitung der Tiere.

WESENTLICHE ERGEBNISSE

Ich bespreche
Interesse.

Neulich habe ich echte Gebirgsarten etwas

hier nur gewisse Arten von

behandelt, aber in kiistennahen Gebieten (Fri-
dén 1967). Es ist ja eine wohlbekannte Tat-
sache, dass deren Anzahl in Skandinavien
etwas grosser in Gegenden, nordlich von den
jetzt untersuchten, ist. Gewisse Arten von
bizentrischem oder unizentrischem Verbreit-
ungstypus sind namlich bei Dovre und Troll-
heimen begrenzt oder finden sich auch in
Nord-Jotunheimen (Hultén 1950). Indessen
haben sich Agonum consimile Gyll., Bembidion
fellmani Mnh. und B. hasti Sahlb. als hiufig
erwiesen (vgl. Lindroth 1945), wahrend sie im
westlichen Norwegen nur stellenweise oder
selten gefunden sind (l.c., Fridén 1965 und
1967). Als nicht so haufig oder selten erwiesen
sich Arpedium brunnescens J. Sahlb., Acidota
quadrate Zett., Atheta brunneipennis Th.,
Boreaphilus henningianus Sahlb., Bryoporus
rugipennis Pand., Helophorus glacialis Villa
(vgl. Holdhaus & Lindroth 1939 p.267), Hyp-
noidus rivularis Gyll,. Lesteva monticola Kies.,
Miscodera arctica Payk., Mycetoporus monti-
cola Fowl., M. niger Frm., Olophrum rotundi-
colle Sahlb., Oxypoda lugubris Kr., Patrobus
septentrionis Dej. und Stenus fasciculatus J.
Sahlb. Von diesen haben jedenfalls gewisse im
westlichen Norwegen offenbar Liicken in ihrer
Verbreitung (Lindroth 1960, Fridén 1965, 1967).

Wenn auch der Artbestand im untersuchten
Gebiet ziemlich gross ist, scheinen offenbar
gewisse Gebirgsarten dort zu fehlen (vgl. Lind-
roth 1945, 1960). Mithin fand ich nicht Atheta
frigida Sahlb., Bembidion difficile Mtsch., B.
grapei Gyll., B. prasinum Dft., Olophrum
boreale Payk., Pterostichus adstrictus Esch.
und Trichocellus cognatus Gyll. Vielleicht er-
reicht Pterostichus adstrictus, der auch ausser
der eigentlichen Gebirgskette grosse Verbreit-
ung hat (Lindroth 1945), nicht diese Hohen.
Die hochalpine Art Nebria nivalis Payk. ist in
der Nihe gefunden (1.c.).

Vorher habe ich schon betont, dass gewisse
Uferarten durch Wasserregulierungen dezimi-
ert worden sind (Fridén 1964 p.211). Es ist
ganz ersichtlich, dass stenotope Uferarten, die
sich an der Wasserlinie aufhalten, z.B. Pelo-
phila borealis Payk., flir grossere Verdander-
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ungen des Wasserniveaus besonders empfind-
lich sind. Die Schwierigkeit, die genannte Art,
auch Nebria rufescens Str. (stenotop; 1 Lokal)

zu finden, erhdlt mithin vielleicht ihre Er-
kldarung.
Im vorliegenden Fall habe ich die Er-

fahrung gemacht, dass die fraglichen steno-
topen Uferarten westlich von der Wasser-
scheide hiufiger waren. Ostlich davon waren
die Gewisser des Talbodens reguliert. Alle
Bembidion bipunctatum L. und B. virens Gyll.
wurden westlich der Passhohe gefunden, von
B. hasti alle ausser 1 Stiick, von B. fellmani
23.

Der Charakter des Klimas sollte sich etwas
im Jahreswechsel der Tiere zeigen. Uberwinter-
ung als Imago verlangt einen warmen Sommer
(Lindroth 1949 p.477). Fiir gewisse Arten habe
ich auch gegen Ende der Saison (Ende August,
September) einen betrichtlichen Prozentsatz
neugeschliipfter Tiere festgestellt (Tab. I).

Von iibrigen Arten ist das Material nicht
gross genug flir weittragende Schliisse.

EIN VERGLEICH MIT EINEM ANDEREN
SKANDINAVISCHEN GEBIET

Als Vergleichsgrund habe ich ein Gebiet ge-
nommen, das ich in einer obenerwihnten Ar-
beit (Fridén 1956) behandelt habe. Das Gebiet
ist in Lycksele lappmark (Ly Lpm) im Siidlichen
schwedischen Lappland unter dem 66 Breiten-
grade gelegen. Ich habe da die Fauna von
einigen Gebirgstdlern verglichen und u.a. die
Hohengrenzen studiert.

Tab. 1. Prozentsatz neugeschliipfter Tiere
(aus Ende August + September )

Agonum fuliginosum 34
Arpedium brachypterum Gr, 43
Atheta microptera Th. 12
Lathrobium brunnipes F. 36
Olophrum fuscum 20
Oxypoda procerula Mnh, 20
Patrobus assimilis Chd. 25
Pterostichus diligens Sturm 18

Tab. 1. Die gefundenen Héhengrenzen gewisser
Kdferarten in den untersuchten Gebieten von On -
SFi und Ly Lpm. b=brachypter

On-+SFi Ly Lpm
Agonum fuliginosum Panz. b 980 575
Bembidion virens Gyll. 1000 650
B. rupestre L.* 1000 655
B. bipunctatum L.* 1000 715

B. saxatile Gyll. 875 470

Mpyllaena kraatzi Sharp 1025 670
Notiophilus biguttatus F.*b 950 750
N. germinyi Fauv.*b 1050 710
Olophrum fuscum Gr.* 800 550
0. consimile Gyll.* 980 675
Oxypoda lateralis Mnh. 950 620
Pterostichus nigrita F. 1000 490
Stenus palustris Er. 1000 460
Tachinus corticinus Gr.* 950 750

In der folgenden Tabelle (II) habe ich fiir
eine Auswahl von Arten die Hohengrenzen in
den beiden Vergleichsgebieten angegeben. Von
gewiss zufilligen Funden wird abgesehen.

Der Breitengradunterschied ergibt nach
Angstrom (1958, Tab. V) betreffs der Hohen-
grenzen in den beiden Gebieten eine durch-
schnittliche Differenz von ca. 170 m. Diese
wird somit betrachtlich iibertroffen (die durch-
schnittliche Differenz wird 350 m).

Die mit * bezeichneten Arten wurden jedoch
in einem hochgelegenen und artenarmen Tal
im untersuchten Gebiet von Ly Lpm (Fridén
1956 p.40) angetroffen. Die Hohenlage dieses
Tales (Talboden 640-670 m) entspricht im On
+ SFi-Gebiet nach obigen Berechnungen etwa
810-840 m (ein Vergleich des allgemeinen
Charakteres der Vegetation der beiden Gebiete
erweist jedoch kaum dies). Die iibrigen kom-
men wahrscheinlich da nicht vor, aber er-
reichen in On durchschnittlich hohes Niveau.
Interessant ist der Unterschied bei Agonum
fuliginosum (eurytop aber brachypter).

Ein Vergleich der beiden Gebiete betreffs
der Waldgrenze ergibt ungefihr denselben
Unterschied. Den Grund dieses Umstandes
habe ich schon erortert (die Massenerhebung
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und das verhaltnismissig kontinentale Klima;
Fridén 1939 p.207-208, 1961 p.273). Die ur-
spriinglichen Verhiltnisse soltten u.a. durch die
Landstrasse beeinflusst worden sein, aber die
oben angefiirthen Arten sind nicht synanthrop.

Mit Bezug auf die Hohengrenzen sind unter
anderen Funden in On + SFi zu nennen: Au-

talia  puncticollis  Sharp (1000 m), La-
trimaeum atrocephalum Gyll. (760), Myce-
toporus splendidus Gr. (1000), Syntomium

aeneum Mill. (940), Tachinus marginellus F.
(760) und Tachyporus pusillus Gr. (950), die
in Ly Lpm nicht oder, ausser Mycetoporus
splendidus, nur in niedrigem Niveau und dann
sporadisch angetroffen wurden (Fridén 1956),
weiter auch Atheta granigera Kies. (730, Mari-
stova) und A. eremita Rye (1000, Nystova).

Von Ly Lpm (Fridén 1956) habe ich gewisse
Arten erortert, die ich in On + SFi nicht ange-
troffen habe. Die folgenden scheinen mir von
Interesse (Tab. IIT).

Die zuletzt erwahnten haben in Ly Lpm
etwas niedrigere Hohengrenzen als die Arten
der obigen Gruppe (Tab. II). Nur Trechus
obtusus wurde in den hoheren Teilen des
Birkengiirtels angetroffen (Fridén 1936).

Lindroth (1965) vergleicht zwei geographisch
gut getrennte Gebiete, Istand und den euro-
pdischen Kontinent, betreffs der Verbreitung
gewisser Kiferarten im Verhdltnis zum Klima
und findet dabei grosse Ubereinstimmung.

Tab. UI. Eine Auswahl von Arten in Ly Lpm, die
im On ~SFi-Gebiet nicht angetroffen wurden. Die
Zahlen sind die Hohengrenzen

Drusilla canaliculata F. b 650
Bembidion lampros Hbst, 525
Clivina fossor L. 615
Dyschirius globosus Hbst. b 635
Leistus rufescens F. b 600
Prerostichus oblongopunctatus F. 550
Patrobus atrorufus Strom b 540
Sipalia circellaris Gt. b 650
Trechus rubens F. 450
T. obtusus Er. b 750

SCHLUSSBETRACHTUNGEN

Die relativ grosse Zahl eigentlicher Gebirgs-
arten im untersuchten Gebiet diirfte mit dem
hochalpinen Charakter von Jotunheimen zu-
sammenhidngen. Die nahegelegenen spitzigen
Gipfel dieses Massives konnten wihrend der
Eiszeit eisfrei (Nunatake) gewesen sein (vgl.
Hoppe 1963). Gjaerevoll (1963 p.278) hat auf
Grund der Verbreitung gewisser Pflanzen eine
derartige Theorie aufgestellt. Diese Refugien im
Binnenland konnten sowohl als die der Kiiste,
aber in geringem Masse, flir gewisse Arten
Sammelpldtze gewesen sein (vgl. Brinck 1966
p.127). Aus diesen Bereichen kdnnten sich die
Tiere iiber die angrenzenden Gebiete ver-
breitet haben, wodurch gewisse Arten (vgl.
oben) gerade hier grosse Hiufigkeit erreicht
haben (dieser Unterschied diirfte seinen Grund
nicht in intensiven ortlichen Untersuchungen
haben; (Lindroth 1949 p.421). Wahrscheinlich
war das Klima jedoch fiir sehr wenige Arten
ertriaglich (1.c. p.772). Versuche mit Pflanzen
aus Gebieten mit kaltem Klima, z.B. mit
Silene acaulis und Juncus trifidus, zeigen
indessen, dass sie grosse Beanspruchungen er-
tragen konnen (Love 1963 p.203). Es ist ja
auch schwer, sich ausgeprigte Uferarten, z.b.
Bembidion hasti, als Uberwinterer vorzustellen.

In peripheren Gebirgsabschnitten von gerun-
deter Gestalt, z.B. in Telemark und Dalarne,
sind die echten Gebirgsarten recht wenig,
obgleich die Hohenverhiltnisse ziemlich glinstig
sein konnen.

Zusammentassend muss betont werden, dass
genaue Schliisse schwer zu ziehen sind, da
gewisse angrenzende Gebiete nicht geniigend
erforscht sind (Lindroth 1949 p.421). Indessen
sind unter vielen hier vorkommenden skandi-
navischen Gebirgsarten gewisse hiufig, z.B.
Bembidion hasti, wihrend mehrere Arten mit
weiter Verbreitung in den skandinavischen
Gebirgen hier nicht vorzukommen scheinen.
Mithin habe ich gewisse Arten nicht angetrof-
fen, und sichere Funde von Bembidion dif-
ficile, B. grapei, Dyschirius septentrionum
Munst. und Trichocellus cognatus gibt es erst
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ziemlich weit von hier (Lindroth 1945). Im
Vergleich mit Nordskandinavien ist der En-
demismus womoglich noch schwicher (vgl.
Strand 1946 p.628). Unter Pflanzen gibt es
doch Beispiele (vgl. oben). Arten mit ausge-
pragt westlicher Verbreitung und grosser Fre-
quenz an der Kiiste habe ich nicht gefunden,
und man muss solche eingehend nachsuchen,
um sie iberhaupt finden zu konnen, z.B.
Atheta currax Kr., diet meist auch die Birken-
stufe erreicht (vgl. auch Fridén 1565), und
Otiorrhynchus arcticus O.Fbr. (vgl. Holdhaus
& Lindroth 1939 p.253). Dies entspricht dem
kontinentaien Charakter des Klimas. Aus ver-
schiedenen Griinden, u.a. wegen kurzer Ent-
fernung von tief gelegenen Gegenden sowohl
ostwirts als westwirts, haben gewisse Arten
im Tal hohes Niveau erreicht (vgl. oben: aus-
serdem u.a. auch Prerostichus lepidus Leske,
Lindroth 1945). In Skandinavien erreichen
auch Talarten das héchste Niveau in zentralen
Gegenden von Sidnorwegen. Ob Arten mit
isoliertem Vorkommen im inneren Sogn, z.B.
Agonum assimile Payk. und A. sexpunctatum
L. (Lindroth 1945), dorthin durch das Tal
gekommen sind, ist die Frage. Ich habe indes-
sen keine Funde, die dies erliutern. Von an-
deren Arten, z.B. Amara brunnea Gyll., Ble-
thisa multipunctata L. und Trechus rubens F.
(1.c.), sind im erwahnten ziemlich wohl unter-
suchten Gebiet (Lindroth 1949 p.421) und
liberdies in weiten Teilen des westlichen Nor-
wegens keine Funde bekannt, obgleich die
letztgenannten Arten ostlich der Wasserscheide
ziemlich hoch steigen (Lindroth 1945). Mithin
scheinen sie vom Osten her ins Tal gekommen
zu sein, aber haben das untersuchte Gebiet
nicht erreicht. So etwas wurde oben fiir pflan-
zen betont. Betreffs der Kiferfauna, die ent-
schieden schlechter erforscht ist, sind die
Verhiltnisse schwerer zu iiberblicken. Die
grosse Anzahl von wirmebediirftigen Arten,
die sich im Storlien-Tal in Jimtland finden
(Hultén 1950, Lindroth 1945) hat nach meinen
Untersuchungen nicht ganz ihr Gegenstiick
hier. Die Naturverhiltnisse sind im grossen
und ganzen mit denen vom Tale in On-SFi

iibereinstimmend, aber im erstgenannten sind
Arten wie Agonum piceum L., Amara bifrons
Gyll. und Bradycellus collaris Payk. gefunden
(Lindroth  1945). Die Wasserscheide dieses
Tales ist jedoch in einer Hohe von 605 m
gelegen.

Bei Beurteilung der Resultate diirften Was-
serregulierungen beachtet werden.
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Die Genitalorgane der nordischen Arten der Gattung
Aleochara Grav. (Col., Staphylinidae)

ANDREAS STRAND

Melumveien 38, Oslo 7

ANDERS VIK
Sandefjord

Palm (1946) hat die nordischen Arten der
Gattung Aleochara ausfiihrlich erértet und u.
a. Zeichnungen des Aedeagus einiger Arten
gegeben.

In einer Aleochara-Arbeit hat Likovsky
(1965a) Zeichnungen des Aedeagus von simt-
lichen tschechoslowakischen Arten publiziert.

Nachdem Palms Arbeit publiziert wurde,
sind drei fiir die nordische Fauna neue Arten
zugekommen und zwar maculata Bris., stichai
Likovsky (1965b) und peeziana Lohse (1961).
Stichai und maculata sind frither als neue fiir
die nordische Fauna publiziert worden, vgl.
Strand (1966) und Karppinen (1967).

Neulich machte v. Peez (il) darauf auf-
merksam, dass ein Exemplar von peeziana,
das dem Naturhistorischen Museum in Wien
gehort, und das er untersucht hat, den Fund-
zettel »Norv. b. Siidvaranger 69° n. B. Pasvik-
Jarvi leg. G. Nietsch 7-44« trigt.

Peeziana kommt lanuginosa am nichsten,
und cine Verwechselung mit dieser Art liegt
nahe. Sie unterscheidet sich von ihr vor allem
durch Mikropunkte am Kopf und Halsschild,
durch weitliufigere Punktierung der Deck-
fliigel und durch viel feiner punktierte hintere
Hilfte der Tergite.

In Norwegen ist lanuginosa weit ausgebreitet,
nordostlich bis Alta, etwa 70° N 23° 30’ O,
wahrend der Fundort fiir peeziana weit Ost-
licher (etwa 30° O) liegt.

In unserem norwegischen Materiale kommt
peeziana nicht vor, und wir kennen keine
anderen norwegischen Funde als den oben er-

Norsk ent. Tidsskr. 15, 105-110.

wahnten. v. Peez (i. 1) hat auch Exemplare
von peeziana die von Nietsch in zwei finni-
schen Lokalititen gefunden sind, untersucht.

Unsere Zeichnungen (Fig. 1-31) umfassen
alle Arten die aus den nordischen Lindern
bekannt sind, ausgenommen pulchra Kr., die
in Schweden in einem Exemplar gefunden
wurde, und die sonst nur aus Turkestan
bekannt ist. Der schwedische Fund muss als
zufillig angesehen werden.

Da es sich erwiesen hat, dass auch die
Samenkapsel bei der Bestimmung der Arten
gute Hilfe leisten konnen, sind auch sie ge-

zeichnet worden.

In der folgenden, alphabetischen Liste der
Arten geben die Zahlen die Nummer der

Figuren an:

30 algarum Fauv.
25 bilineata Gyll.
26 bipustulata L.

3 brevipennis Gr.
28 brundini Bernh.
23 cuniculorum Xr.

1 curtula Gze.

15 diversa J. Sahlb.
17 fumata Gr.
29 grisea Kr.
19 haemoptera Kr.
10 inconspicua Aubé

5 intricata Mnh.

21 laevigata Gyll.
11 lanuginosa Gr.
13 lygaea Kr.

20 maculata Bris.
18 moerens Gyll.
7 moesta Gr.

31 obscurella Gr.
12 peeziana Lohse
4 puberula Klug.
24 ruficornis Gr,
16 sanguinea L.
22 spadicea Er.

8 sparsa Heer

2 spissicornis Er.
9 stichai Likovsky
6 tristis Gr,

27 verna Say

14 villosa Mnh.
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3 brevipennis

5 intricata 6 tristis Anders Vik del,

Fig. 1-31. Penis, Ventralansicht (a), Penis, Lateralansicht (b) und Samenkapsel (c) der nordischen Arten der
Gattung Aleochara.
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9 stichai

10 inconspicua 11 lanuginosa

13 lygaea 14 villosa 15 diversa
Anders Vik del.

Fig. 1-31. Vortsetzung
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16 sanguinea 18 moerens

19 haemoptera 20 maculata 21 laevigata

a b 23 cuniculorum

22 spadicea
Anders Vik del.

Fig. 1-31. Vortsetzung
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26 bipustulata 27 verna 28 brundini

31 obscurella

29 grisea 30 algarum Anders Vik del.

Fig. 1-31. Vortsetzung
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Fiir Hilfe mit Material und Auskiinften sind
wir folgenden Kollegen Dank schuldig: P. I.
Brakman, Elsloo (L.), Holland G. Kerstens,
Aldrup (Oldb.), Dr. Zbynek Likovsky, Praha,
Dr. G. A. Lohse, Hamburg, Ingenieur A. v.
Peez, Brixen, Italien und Kommerserad Dr.
Sten Stockmann, Helsingfors.
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Nasonovia vannesii n. sp. (Homoptera, Aphididae) on

Ribes x cultorum

CHR. STENSETH

Norwegian Plant Protection Institute, Division of Entomology, Vollebekk, Norway

Abstract: STENSETH, CHR. 1968. Nasonovia vannesii n. sp. (Homoptera, Aphididae) on Ribes x cultorum.

Norsk ent. Tidsskr. 15, 111-113,

Apterous and alate viviparous females, oviparae and male of a new aphid species, Nasonovia vannesii
are described. The aphid lives on Ribes x culrorum and was found in Vadse, Finnmark.

APTEROUS VIVIPAROUS FEMALE

Body oval, 3.0 mm long with entirely smooth
pale tergum. Hairs on head, antennae, legs, and
dorsal hairs on body faintly knobbed, ventral
hairs more or less pointed. Frontal lateral
tubercles well developed and divergent,
smooth, the median tubercle prominent, 5/12
as high as the lateral ones, with two hairs.
Antennae six-segmented, pale with apices of
segment III, IV and V and the very basis
of IV and V pale brown, segment VI pale
brown. Antennal segments I-IV fairly smooth,
V and VI with imbrications, segment III
with 28/32 turberculated secondary rhinaria
arranged on one side over its length. Length
of antennal segments: III, 0.71; IV, 0.55; V,
0.49; VI, 0.17 - 1.06 mm. Hairs on antennal
segment III maximally 0.029 mm and shorter
than the basal articular diameter of the
segment. Rostrum reaching to third coxae,
apical segment (Fig. 1) 0.174 mm with 10 sec-
ondary hairs. Siphunculi 0.50 mm, cylindrical
with expanded base, pale with dusky apices,
dispersed but rather acutely imbricated, with-
out annular incision below the flange. Cauda
pale (Fig. 1) 0.333 mm long, with five hairs.
Legs yellowish, first tarsal segment with 3, 3, 3
hairs, second tarsal segment of hind legs 0.127
mm long. Subgenital plate with 6 anterior and
13 posterior hairs. 8th abdominal tergit with

4 hairs. Hairs on 3rd and 8th tergite about
equal in length, maximally 0.039 mm long.

Colour in life, dark green. Siphunculi pale
green with dusky apices. Cauda pale green.
Antennae pale with dusky marks as mentioned
above.

ALATE VIVIPAROUS FEMALE

Body spindle-shaped, 2.76-3.16 mm long. Me-
dian frontal tubercle moderately developed.
Antennae brown with the very base of
segment III pale, ventral side of segment II,
inner side of I and the pale basis of antennal
segment IIT scabrous. Secondary rhinaria dis-
tributed: III, 47-54; IV, 18-30; V, 5-10. Anten-
nal flagellum 1.0-1.2 X body length. Length of
antennal segments: IIT, 0.76 0.84; IV, 046-
0.63; V, 040-0.52; VI, 0.13-0.17 + 1.1-1.28
mm. Processus terminalis about 1.5-1.7 X an-
tennal segment 1II. Hairs on antennal segment
III maximally 0.018-0.029 mm, 0.6-0.8 X the
basal articular diameter of that segment.
Apical rostral segment 0.171-0.182 mm long,
1.3-1.6 X second segment of hind tarsi, with
10-11 secondary hairs. Siphunculi brown, 0.30-
0.41 mm long, cylindrical with expanded base,
1.1-14 X cauda, apical %5 with imbrication
and basal 24 with more or less transverse
striae. Cauda elongate 0.276-0.310 mm long,
acute, constricted in the middle part, with five



112 CHR. STENSETH

Fig. 1. Nasonovia vannesii n.sp.: Apt.viv. female;
A, head; B, cauda; C, siphunculus; D, apical rostral
segment.

hairs. Legs brown with basal part of femora
and middle part of tibia brownish yellow.
Subgenital plate with 4-9 anterior and 10-14
posterior hairs. 8th abdominal tergite with 4-
(6) hairs, maximum hair-length 0.030-0.047
mm. Hairs on 3rd abd. tergite maximally 0.016-
0.39 mm, 0.5-1.0 X articular diameter of an-
tennal segment III. Abdominal sclerotisation
as shown in Fig. 2, brown. Abdominal tergite
2-5 with small marginal tubercles.

Colour in life: antennae, head, thorax, and
siphunculi black. Cauda smoky black. Abdo-
men green with sclerotic pattern black.

APTEROUS OVIPAROUS FEMALE

Body 1.92 mm long. Frontal lateral tubercles
rather rectangular, median tubercle low. An-
tennal segment III with 9-15 secondary
rhinaria. Length of antennal segments: III,
0.39; IV, 029; Vv, 0.31; VI, 0.11 + 0.63 mm.
Apical rostral segment 0.143 mm long with 10
secondary hairs. Siphunculi 0.414 mm and
cauda 0.230 mm long. Hind tibia with pseudo-
sensoria. Second segment of hind tarsi 0.10
mm. 8 tergite with 9 hairs. Subgenital plate
with 14 anterior and 27 posterior hairs. Other

characters as in apterous viviparous female.
Colour in life yellow-green.

ALATE MALE

Body 2.3-2.5 mm long. Antennal flagellum
2.9-3.3 mm long. Length of antennal segments
and distribution of secondary rhinariae as in
al. viv. female. Apical rostral segment 0.156-
1.66 mm long, 14 X second segment of hind
tarsi. Cauda with seven hairs, and shorter
than in al.viv. female.

Abdomen with marginal sclerites, ante- and
postsiphuncular sclerites, not with a central
sclerite. Tergite 1-8 with spinal sclerotic patches
which sometimes are connected with inter-
segmental sclerites. Other characters as in alate
viviparous female.

Fig. 2. Nasonovia vannesii n.sp.: Al. viv. female, dorsal
view of abdomen.
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BIOLOGY

The species described here was originally
taken by Mr. G. Vannes on Ribes x cultorum
at Vadse, (N. latitude 70.1°), Finnmark, Nor-
way, 8 VIII 1966. This sample consisted of
alatae viviparae and alate males. The species
was found again on the same plant and at the
same locality on 27 VII 1967, the sample
consisting of both apterous and alate viviparous
females and alate males. Transferred to R. x
cultorum in the insectary at Vollebekk, also
oviparous females were produced.

These data indicate that N. vannesii can
live on Ribes x cultorum during the whole
year. On the other hand, the alate males do
not exclude the possibility of facultative host
alternation.

NOTES

Several species of Nasonovia (Kakimia) live
on Ribes in America. Dr. Hille Ris Lambers
has examined the material of N. vannesii and
cannot find it to agree with any American
species.

The apterous viviparous female of N. van-
nesii is distinguishable from European species
of the genus by the lack of abdominal sclero-
tisation, combined with five caudal hairs, and
the distribution of secondary rhinariae.

The alatae viviparae are in many respects
like those of N. dasyphylli Stroyan and N.

Received 15 September 1968

saxifragae Donc. and Stroyan, but both of
these have a comparatively shorter second
segment on the hind tarsus and shorter cauda,
the latter also having a very much shorter
processus terminalis.

HOLOTYPE

Apterous viviparous female, no. 313/67 C.S.
Vadsp, Finnmark, 27 VII 1967 on Ribes x
cultorum, leg. G. Vannes. In the collection of
the Norwegian Plant Protection Institute, Div.
of Entomology.

PARATYPES
Two alate viviparae. Data as for holotype. In
the collection at Dr. Hille Ris Lambers, Ben-
nekom, Netherlands.

Three alatae viviparae. Data as for holotype.
Two alatae viviparae and 2 alatae males, no.
319/66 C. S. 8 VIII 1966, Vadse, Finnmark
on Ribes x cultorum, leg. G. Vannes. Apterous
oviparous female, no. 334/67 C. S., on Ribes x
cultorum. In the collection at the Norwegian
Plant Protection Institute, Div. of Entomology.

ACKNOWLEDGEMENTS
I wish to thank Dr. Hille Ris Lambers, Ben-
nekom, Netherlands, and H.L.G. Stroyan,
Plant Pathology Laboratory, Harpenden,
England for advice.



Sympherobius elegans STEPH. 1836
(Neuroptera, Planipennia) New to Norway

LitA GREVE

Zoological Museum, Untversity of Bergen

Among several specimens of Neuroptera col-
lected by stud. real. Arne Fjellberg at Tjome,
Vestfold, one specimen was identified as
Sympherobius elegans STEPH. 1836, a species
not earlier recorded in Norway. The exact
locality was Kjere Tjeme, Vestfold, the date
26.6.1968 and the specimen, a female, was
taken on pine (Pinus silvestris). At the same
time 5 specimens, two males and three fe-
males, of the related S. fuscescens were found.

S. elegans is found scattered all over Europe
(Aspock & Aspock 1964), either single or just
a few specimens found each time. While it is
reported as common from places in southern
Europe (Kis 1965), it is probably rare in Scan-
dinavia. From Finland one specimen only is
known (Meinander 1962), in Sweden the species

Fig. 1. Sympherobius elegans sTepH. The arrow indicates
the two pale brown basal segments of the antennae.

Received 16 September 1968
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is found as far north as Uppland (Tjeder 1940,
1953) and it is known from different parts of
Denmark (Espen-Pettersen 1929), but there
described as rare.

S. elegans is found in deciduous woods and
is mostly reported from oaks, beeches, hazels,
and birches. Occasionally it is found on pines
(Zeleny 1962).
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The effect of inundation and choice of
hibernation sites of Coleoptera living on river banks

JOHAN ANDERSEN

Tromsé Museum, Tromsd

Abstract: ANDERSEN, J. 1968. The effect of inundation and choice of hibernation sites of Coleoptera
living on river banks. Norsk ent. Tidsskr. 15, 115-133.

This investigation deals with the effect of inundation upon arthropods and, especially, Coleoptera living
on river banks, and on their choice of hibernation sites. The water level in five rivers in central and North-
ern Norway was studied, and various collection methods were employed during inundation periods on
two of the rivers (the Gaula in Sgr-Trgndelag and Malselva in Troms). Observations of behaviour and
experiments on tolerance to water were undertaken. The longest periods with inundations, caused by
snow melting in the mountains, occur in May, June, and part of July, dependent upon the geographical
position of the river and the height above sea level of the catchment areas. Despite an unusually long
inundation period on the Gaula in 1965, the imaginal populations of Coleoptera seemed to be intact
after the spring flood, and even larvae and pupae, and probably also eggs, survived the inundations.
The arthropods have different ways of surviving the spring floods. On evenly sloping banks the epigeic
arthropods move upwards, gradually, as the water level rises. If the spots are surrounded by more low-
lying areas and are completely submerged, the arthropods living there are taken by the water. The
survival time of some adult Coleoptera submerged in water was short, but as they soon tend toland among
scum and twigs on trees and bushes, their chances of surviving are great. Eggs, pupae, most larvae,
and some of all fossorial Coleoptera stages survive submerged in the river. Their chance of survival
is probably less on coarse substratum (stone, gravel, coarse sand), than on fine material (fine sand, silt).
Imagines of several species of Bembidion, Dyschirius spp., Hydnobius spp., Bledius spp., Hypnoides spp.,
Morychus dovrensis Munst., and larvae of Bembidion lunatum Dft., Nebria gyllenhali Schnh., and several
Staphylinidae at least partly hibernate on the river bank.

This paper deals with the effect of inunda-
tion upon the beetles living on river banks in
central and northern Norway, and on their
choice of hibernation sites.

Few such studies seem to have been carried
out previously. The most thorough work has
been done on the Rhine (Lehmann 1965), but
the conditions there seem rather different
from those on many rivers in Scandinavia.
Some observations of the effect of flooding
were undertaken in North America (Stickel
1948, Shelford 1954), in England (Joy 1910),
and in Sweden on the river Klara (Wirén
1954).

In the present work the following rivers are
taken into consideration: the Gaula in Seor-

3 —Norsk ent. Tidsskr.

Trendelag, the Namsen in Nord-Trondelag,
Saltdalselva in Nordland, Mélselva in Troms,
and the Tana in Finnmark. Field material
elucidating the problems was collected on the
Gaula and Malselva. The studies concentrate
on the most characteristic species on the river
bank. The positions of stations on the Gaula
are given in Fig. 1.

METHODS
Records on the average water level of the
rivers over periods up to 15 years were found
in published and unpublished data from the
Norwegian Waterways and Hydro-Electricity
Board (Norges Vassdrags og Elektrisitetsvesen)
for the following water gauging stations: Haga
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Fig. 1. Map of stations investigated on the Gaula.

bridge and Gauifoss on the Gaula; Qvre
Fiskemfoss on the WNamsen; Junkerdal on
Junkerdalselva (a tributary of Saltdalselva);
Malangsfossen on Malselva; and Polmak on
the Tana.

During the floods on the Gaula in 1965 and
on Mailselva in 1967, areas just above the
water’s edge were investigated by hand-col-
lecting. In several samples the time spent on
investigation was noted. In these cases the
abundance could often be roughly estimated,
as the time used to investigate one area unit
of most habitats had been determined by
noting the time used to collect in several areas
of known size of each habitat. Despite its

limitations, the method has been found to give
quite reliable results for epigeic Carabidae
(Andersen in preparation).

Sampling with quadrate frames is often less
useful for studying the fauna on river banks
(cf. Hefley 1937), and with the often limited
time available to collect during flooding it was
found impossible or impractical to use this
method.

In submerged areas the silt was crushed
and washed. The fine material floating in the
river was skimmed off, partially dried, and
afterwards sieved (these processes being done
twice), and then one of the samples (II1-2)
was weighed. The absolute volumes of the
samples were not measured, but Sample III-1
had a volume of about twice that of Sample
111-2.

Investigations on hibernation were under-
taken 18-21 October 1964 on the Gaula by
sieving leaves and moss, pulling up grass,
turning stones, scaling off bark at the foot
of larger trees, and washing different types
of soils in water. During the investigation at
Rundhaug in October, collecting was done
partly within areas whose size was approxi-
mately determined by means of a measure
and sticks put into the earth. Metal frames
were not used, as the earth was very uneven
and bushes were in the way.

The ground was covered with 30-40 cm. of
snow during the investigation at Rundhaug
10 October 1966, but the snow could be
removed, exposing the unfrozen earth. At
each of the habitats investigated in 1966 (G-i

DAL

tree zonet  bush zane river

tree zone 2

'Fig. 2. Transverse section of the river plain on the

Gaula. The water level measure at Gaulfoss water
gauging station is marked on the right.
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and H-1), the upper earth layer was gathered
and washed in salt water; in 1967 the only
sample washed (G-2) was washed in fresh
water.

While epigeic as well as hypogeic beetles
are taken when the material is washed,
hand collecting yields mostly only the former.
Larvae, as well as imagines, are taken when
the material is washed in saltwater, whereas
larvae are only partly taken in freshwater.

In 1966 the ground around Malselva was
covered with snow, from late September. This
had not happened in the whole period from
1947 to 1966, according to the Norwegian
Meteorological Institute. Experiments are de-
scribed in connection with the results.

THE FLOOD CONDITIONS IN
THE RIVERS

Water levels below the lowest and above the
highest water level marks given in Figs. 3 and
4 according to their abundances, were found
to represent low or moderate, and very high
water levels, respectively. Thus the selected
marks probably give a fairly good picture of
flood conditions in the rivers.

The relationships between the water levels
at Gaulfoss (Table I), and the zones (Fig. 2)
usually flooded in the areas investigated on
the Gaula are as follows:

5 m: Gravelly, stony, and sandy areas, lowest
lying parts of silty areas with bushes (bush
zone) or trees (tree zone 1).

6 m: Parts of the bush zone and tree zone 1.
6.5 m: Greater parts of the bush zone and
tree zone 1.

7.5 m: All the zones of the river bank and
parts of high-level areas with woodland (tree
zone 2, not regarded as belonging to the river
bank).

In backwaters the lowest lying silty areas,
partly with bushes, are flooded at a water
level of about 4 m.

The Gaula most frequently floods in May
and June and, above all, in late May (Fig. 3
and Table I). The spring flood on the Gaula
had not commenced by the time of investiga-
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Fig. 3. Average number of days per two weeks per
year the rivers Gaula and Namsen exceeded certain
water level marks at the water gauging stations in the
period 1946-1960.

tions in mid-May 1967. The gravelly and
stony zones may be flooded for up to 35 days
(1965), though usually between one and two
weeks; greater parts of the bush zone for up
to at least 11 days, but usually less than one
week; and the uppermost sections of the river
bank for up to three consecutive days (Table

I). The year 1959 was exceptional, as no
flooding occurred at all.
Besides the flood period in May-June,

usually caused by snow melting in the moun-
tains, large, but always transitory, inundations
may occur in any month except in the
period from December until the end of
March, when the water level at the Haga
bridge and Gaulfoss never exceeded 2.5 and
5 m, respectively. In November the water
level only once exceeded 2.5 m at the Haga
bridge.



118

JOHAN ANDERSEN

Table 1. The dates of the longest periods each year (number of days in brackets) when the water level continuously
surpassed the given water level marks at Gaulfoss.
In 1966 observations are lacking between 23.5 and 31.5. Dates not available for 1962

Water level mark (m)

Year 5.0 6.0 6.5 7.0 7.5
1958 25.5- 8.6 (15) 25.5- 4.6 (11) 25.5- 4.6 (11) 25.5-29.5 (5) 27.5-28.5 (2)
1959 (0) 0) © 0) (0}
1960 9.5-17.5 (9) 9.5-11.5 (3) 9.5-10.5 (2) 29.6 ) 29.6 )}
1961 2.5-9.5 (8) 5.5- 8.5 (4) 1.62.6  (2) 1.6- 2.6 (2) 1.6- 26 (2)
1.6- 4.6 (4)
1963 9.5-15.5 (M) 9.5-12.5 (4) 10.5-12.5 (3) 11.5 (1) 11.5 H
1964 7.5-14.5 (8) 8.5-11.5 4 85-95 (2 31.8 ) 31.8 1)
1965 26.5-29.6 (35) 1.6-20.6 (20) 6.6-11.6 (6) 7.6-10.6 (4) 7.6- 9.6 (3)
1966 13.5-22.5 (10) 17.5-21.5 (5) 14.5-15.5 () 19.5 (1) 19.5 )
18.5-19.5 (2)
0 JUNKERDALSELVA
s ’\ ff’::’[ave LS At Fiskemfoss on the Namsen, the spring
§ 0 / \ 20+  floods occur equally often in late May and
o , [ ot e June (Fig. 3). In autumn floods seldom occur
3 . \ on the Gaula, but are common on the Nam-
g ‘ sen. They are caused by high precipitation, as
5 / | indicated by the monthly precipitation sums
:E ) J | for Majavatn, near the catchment area of the
2 ) /'\ \ river (The Norwegian Meteorological Insti-
2 ,’/ \\_ \ tute). The period from December to March
. / _// \\\ \\‘Vﬂ seems to be less stable on the Namsen than
f NN A e e on the Gaula, as the water level in all the
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| aa 3,0 «

5 ! — 35

Number of days per 2 weeks

Fig. 4. Average number of days per two weeks per
year the rivers Junkerdalselva and Mélselva exceeded
certain water level marks at the water gauging stations
in the period 1946-1960.

Junkerdalselva and Malselva usually flood
in June and the first part of July (Fig. 4). In
Milselva the water level between September
and the first part of May is nearly always
rather low. At least the more elevated zones
of the bank have probably never been flooded
in this period, as the water level never
surpassed 2.5 m and greater parts of the river
bank at Rundhaug were observed to be
exposed when the water level at Malangs-
fossen was 243 m. The spring flood on Mals-
elva had not commenced by the collection time

in late May 1967.
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The Tana often floods as early as mid-May,
and the inundations are usually over before
mid-June.

Flooding is seldom accompanied by ice-
drifting on the Gaula, the Namsen, Saltdals-
elva, and Maélselva. This only happened on the
Namsen on 3 March 1948 and 9 February
1960, and on the Gaula on 1 May 1966 (water
level at Gaulfoss 6.7 m). Along these rivers the
thaw in the lowland is usually complete
before is has commenced in the mountains.
On the Tana in Finnmark, drifting of ice
usually occurs at the same time as the spring
floods, because of simultaneous thawing over
a wide range within the watercourse.

The temperature in the Gaula during the
spring flood in 1965 was 7-8°C, in Mailselva
in June 1966 8-9°C, and on 2 June 1967 it
was 6°C. These temperatures were measured
in the rivers. In backwaters the temperature
at Rundhaug, 2 June 1967, was higher, up to
12°C, but as the river rapidly rose the
temperature decreased, and finally the
perature differences were negligible.

tem-
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Investigation of fauna during and after inunda-
tions
I. Investigations during rising water level
on Malselva (Rundhaug) 2-3 June and
22-23 June 1967

On both occasions, the river rose rapidly
from a moderate to a high level during the
night. The surface layer of the zones up to
1 m above the water’s edge was investigated.

Sample I-1 (Table II), 2 June 1967: Sandy
places without vegetation. Lower lying sandy
places submerged.

Samples I-2 (Table II), 2 June (I-2, A) and
22 June 1967 (I-2, B and C): Gravelly slopes
without vegetation, mostly elevated.

Samples 1-3 (Table 1I), 2 June (1-3, A) and
22 June 1967 (1-3, B): Strongly sloping, gravel-
ly declivity, ending above in a dense grassy
mat. Most of the lower lying gravelly sites
submerged. None of the species listed in the
table were taken from the same sites at low
water level.

Table II. Coleoptera collected in Samples I I-3 by time-catch. The figures give the number of specimens;
if estimated, the abundance per m® is given in brackets

Sample I-1

I-2, A 1-2, B -2, C I-3, A 3, B
Collecting time (mins.) 15 26 20 14 40 20
Dyschirius septentrionum Munst. 1 1 (0.3) - - ~ -
Bembidion difficile Mtsch. - - - - 1 (0.2) -

B. lapponicum Zett. 2 2 (0.6) 1 (0.4 1 (0.5) 2 (04) 1 (0.4)
B. petrosum Gebl. 1 25 (7.2) 21 (7.9) 10 (5.4) 83 (15.6) 18 (6.8)
B. prasinum Dft, - 1 (0.3) - 2 (1.2) 3 (0.6) 2 (0.8)
B. schueppeli Dej. - 5 (1.5) 1 (0.4) - — -
B. virens Gyll. - - - - 1 (0.2) -
Agonum fuliginosum Panz, - - - - - 1 (0.4)
Geodromicus plagiatus F. - - - - - 2 (0.8)
Stenus fuscipes Gr. - - - - — 1 (0.4)
S. strandi Bck. - - - - 2 (0.4) -
Oxypoda procerula Mnh. - - - - 1 (0.2) -

Hypnoidus pulchellus L.
H. rivularius Gyll. - -

- = 2 (0.4) -
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Table 11l. Coleoptera collected in Samples I-4-5 by time-catch. The figures give the number of specimens;
if estimated, the abundance per m? is given in brackets

Sample -4, A -4, B 1-4, C 1-5 A -5, B
Collecting time (mins.) 30 20 12 85 20
Pelophila borealis Payk. - - - 6 (1.6) -
Notiophilus sp. (larva) - - - 1 (0.3) -

N. aquaticus L. - - - 1 (1.1)

[V
!
|

Elaphrus riparius L. 2 (0.5) -
Lorocera pilicornis F. - - - L (0.3) -
Clivina fossor L. 2 - — - -
Dyschirius septentrionum Munst. 4 1 - 2 (0.5) L.
Bembidion bipunctatum L. - 1 - 2 (0.5) -

B. difficile Mtsch. - - - 35 (9.2) -

B. lapponicum Zett. - 1 - - -

B. petrosum Gebl. - 16 4 5(1.3) -

B. prasinum Dft. - 2 - - -

B. schueppeli Dej. - - 10 19 (5.0) 24 (26.7)
Amara quenseli Schnh. - - - - 1(1.1)
A. quenseli (larvae) - 2 - - -

A. torrida 111, - - - - 1.1
Pterostichus nigrita F. - - - 1 (0.3) -
Agonum fuliginosum Panz. - - - 2 (0.5) -
Phosphuga atrata L. 1 - - - -
Bledius litoralis Heer. - - - 1 (0.3) -
Stenus bimaculatus Gyll. - - - - 1 (1.1)
S. carbonarius Gyll. — - - 2 (0.5) -

S. clavicornis Scop. - - - 1 (0.3) -

S. fuscipes Gr. - - - - 3 (3.3)
S. strandi Bck. 1 - - 9 (2.4) 6 (6.7)
Tachinus rufipes DeG. - - - 2 (0.5) -
Atheta sp. 1 - - - -

A. fungi Gr. 1 - - 1 (0.3) 2 (2.2)
A. graminicola Gr. - - - 2 (0.5) -

A. orbata Er. 1 - - - -
Oxypoda procerula Mnh, - - - 1 (0.3) 1 (1.1)
Dasyglossa prospera Er. 3 - - - -
Hypnoidus pulchellus L. 3 ] - - -

H. riparius F. - - - 2 (0.5) -

H. rivularius Gyll. - - - 1 (0.3) -
Aegialia sabuleti Panz. 1 — - - -
Otiorrhynchus dubius Strom 1 - - - -

Samples I-4 (Table IIT), 22 June 1967: moderately high water level, the other two
Elevated, usually dry, silty-fine sandy sites at very high water levels.
with more or less well developed vegetation. Samples 1-5 (Table III), 2 June (I-5, A) and
All the lower lying silty places with sparse 22 June 1967 (I-5, B): Silty areas with dense
vegetation submerged. Samples taken at dif- vegetation, partly in woodland. Rather ele-
ferent places and water levels: I-4, A at a vated, but not so much as the above localities.
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1I. Investigation of the surface after the
culmination of a flood on the Gaula.

Mostly only Carabid beetles were collected.

Samples 11-1 (Table IV), Station 3, 10 June
(IT-1, A) and Station 7, 12 June 1965 (II-1, B):
In tree zone 2, the flood had deposited large
amounts of twigs and leaves, among which the
Coleoptera were found. Silt mixed with humus
—normally loose and porous, but compact by
the time of the investigation. The site on
Station 7 was also investigated 23 June, but
Carabidae were not found.

Samples II-2 (Table IV), Stations 6 and 7,
12 June 1965: Rather elevated, more or less
sunny spots with fine sand-silt mixture and
little or no vegetation. Sample I1I-2, A, from
above bare, sandy and gravelly places, the
sample on Station 7 from just above open,
silty places in the bush zone.
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Sample II-3 (Table 1V), Station 1, 14 June
1965: The water level had dropped consider-
ably and small refuges (some square metres),
surrounded by the river, appeared in the bush
zone. The sand was saturated with water.

III. Material collected in the river or
from trees or trunks isolated in the river

Sample III-1 (Table V), the Gaula, Station
3, 14 June 1965: The material had been in the
river for nine days or more. The volume of
the material about twice that of sample III-2.

Sample III-2 (Table VI), Rundhaug, 2 June
1967: The material had been in the river for
only a few hours. Weight of dried and sieved
material 50 g. The only arthropods occurring
numerously were Collembola.

The material which had been in the river
for days was much richer than that which had

Table 1V. Number of specimens of Coleoptera collected in Samples 1I-1-3 by time-catch

Sample
Collecting time (mins.)

II-1, A
40

II-1, B
40

-2, A
15

11-2, B 11-3

Nebria gyllenhali Schnh, -
Dyschirius angustatus Ahr. -
Asaphidion pallipes Dft. 1
Bembidion argenteolum Ahr. -
B. bruxellense Wesm. -
B. femoratum Sturm -
. lapponicum Zett. -
. litorale Ol. -
. lunatum Dft.

. petrosum Gebl. 2
. quadrimaculatum L.

. saxatile Gyll. -
. schueppeli Dej.
. semipunctatum Don. -
. virens Gyll. -
Trechus secalis Payk. -
Calathus melanocephalus L. 1
Agonum assimile Payk. -
A. micans Nic. -

Ty

Ancyrophorus omalinus Gyll. -
Brachyusa concolor Er. -
Tachyusa leucopus Mrsh, -
Psammodius asper Fabr. -

3 - - -
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Table V.

Number of Coleoptera collected in Sample 111-]

JOHAN ANDERSEN

Carabidae

Notiophilus biguttatus F.
Elaphrus riparius L.
Clivina fossor L.
Dyschirius angustatus Ahr.
D. globosus Hbst.

D. septentrionum Munst.
Bembidion bruxellense Wesm.
B. femoratum Sturm.

B. lunatum Dft. (larva)

B. nitidulum Mrsh.

B. petrosum Gebl.

B. prasinum Dft.

B. schueppeli Dej.

B. virens Gyll.

Patrobus atrorufus Strem
Trichocellus cognatus Gyll,
Amara apricaria Payk.
Calathus melanocephalus L.
Agonum assimile Payk.

Dytiscidae
Hydroporus planus F.
H. tristis Payk.
Agabus arcticus Payk.
A. guttatus Payk.

Hydrophilidae
Hydraena britteni Joy.
Limnebius truncatulus Th.,
Helophorus strigifrons Th.
Sphaeridium scarabaeoides L.
Cercyon analis Payk.
Anacaena globulus Payk.

Clambidae
Clambus armadillo DeG.
C. minutus Sturm.

Ptiliidae
Ptenidium punctatum Gyll.
P. pusillum Gyll.
Acrotrichis sp.

Staphylinidae
Larvae (indet.)
Lathrimaeum atrocephalum Gyll.
Olophrum assimile Gyll.
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Arpedium guadrum Gr.
Lesteva monticola Kies.
Geodromicus plagiatus F.
Ancyrophorus omalinus Er.
Thinobius munsteri Scheerp.
T. strandi Smet.
Trogophloeus elongatulus Er.
Oxytelus rugosus F.

Bledius sp. (larva)

B. arcticus J. Sahlb.

B. denticollis Fauv.

B. erraticus Er.

B. litoralis Heer

B. longulus Er.

Stenus biguttatus L.

S. clavicornis Scop.
Xantholinus clairei Coiff.

X. angustatus Steph.
Gabrius sp.

Philonthus subnigritulus Reitt.

Quedius (subgenus Raphirus) Sp.

Q. pseudolimbatus A. Str.
Tachyporus abdominalis F.
Tachinus corticinus Gr.
T. laticollis Gr.

T. rufipes DeG.
Gyrophaena fasciata Mrsh.
Tachyusa leucopus Mrsh.
Sipalia circellaris Gr.
Amischa sp.

Atheta sp.

. britteni Joy.

. currax Kr.

. debilis Joy.

. eichhoffi Scriba

. elongatula Gr.

. fungi Gr.

. graminicola Gr.

. hygrobia Th.

. hygrotopora Kr,

. hypnorum Kies.

. insecta Th.

. melanocera Th.

. oblongiuscula Sharp

. orbata Er.

. silvicola Kr.

. subtilissima Kr.

. sulcifrons Steph,

[ NG NG N N N N SO N N N N N N N N N N

Elateridae

Hypnoidus consobrinus Muls., Guill,

H. dermestoides Hbst.
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H. pulchellus L.

H. riparius F.

H. rivularius Gyll.
Athous subfuscus Mull.

Byrrhidae

Simplocaria semistriata F.
Cytilus sericeus Forst.
Syncalypta paleata Er.

Cryptophagidae

Paramecosoma melanocephalum Hbst.

Atomaria fuscicollis Mnh,
A. puncticollis Th.

Coccinellidae

Adalia bipunctata L.
Calvia 14-guttata L.

Pythidae

Rhinosimus ruficollis L.

Scarabaeidae

Psammodius asper F.
Aegialia sabuleti Panz.

Chrysomelidae

Syneta betulae F.
Phytodecta pallidus L.
Phyllodecta vitellinae L.

Curculionidae
Apion loti Kby.
Otiorrhynchus dubius Strgm
0. ovatus L.
Sitona flavescens Mrsh.
Tropiphorus obtusus Bonsd.
Notaris acridulus L.
Grypus equiseti F.
Phytobius velaris Gyll.
Rhynchaenus foliorum Mull.

Scolytidae
Hylastes cunicularius Er.
Dryocoetes alni Georg.
D. autographus Ratz.
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been in the river for hours. Collected material
from the Gaula 4 August 1961 (partly
published in Andersen 1962), gave the impres-
sion of a fauna even richer than that in June
1965, quantitatively as well as qualitatively.
This material had been in the river for less
than one day.

1V. Sites with compact silt submerged by
the river

Sample IV-1 (Table VII), the Gaula, Station
6, 12 June 1965: Sparse vegetation. The sites
had been submerged at least seven, perhaps
twelve, days and nights.

Sample IV-2 (Table VII), Rundhaug, 22
June 1967: Sparse vegetation. The sites had
been submerged a few hours. The silt was
crushed and washed within an area of about
2-4 m2.

Sample 1V-3, Rundhaug, 22 June 1967:
Dense vegetation. The sites had been sub-
merged a few hours. No Coleoptera were
found by crushing the silt. Earlier in the day,
before the sites were flooded, they harboured
a rich fauna (Samples I-5).

Observations and experiments

When jars, containing adult Coleoptera
living in their natural substratum, were care-
fully filled with water at 18-20° C, the fol-

Table VI.
Number of Coleoptera collected in Sample I11-2

Bembidion schueppeli Dej.
Notiophilus sp. (larva)
Arpedium brachypterum Gr.
Bledius arcticus J. Sahlb.
Gyrophaena nana Payk.
Sipalia circellaris Gr.
Atheta magniceps J. Sahlb.
A. melanocera Th.

A. microptera Th.
Hypnoidus pulchellus L.
Cytilus cericeus Forst.
Aegialia sabuleti Panz.
Hylastes brunneus Er.
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Table VIIL.
Number of Coleoptera collected in Samples 1V-1-2

Sample
1v-1 V-2
Clivina fossor L. 1 -
Bledius arcticus J. Sahlb. - 3
B. denticollis Fauv. - 10
B. erraticus Er. - 1
B. longulus Er. 3 -
Psammodius asper Fabr. 13 -
lowing species were seen on the surface

within one hour (number of specimens in
brackets): Bembidion argenteolum Ahr. (18),
B. petrosum Gebl. (37), B. schueppeli Dej.
(50), B. semipunctatum Don. (40), B. velox L.
(32), whereas Psammodius asper Fabr. (10)
and 2 of 10 Bledius longulus Er. remained in
the silty substratum, but the latter were dead
when the glasses were examined after seven
days. None of 30 specimens of Bledius er-
raticus Er. remained in sandy substratum.
Bembidion Bledius
longulus, B. erraticus and Psammodius asper
had previously dug down into their natural
substratum, whereas the other Bembidion spp.
had sheltered in crevices or under small
stones or were running about. Field studies
support these laboratory observations as non-
digging species (Bembidion spp., Stenus spp..
Atheta spp., Tachyusa spp., and others) ran
away, whereas Bledius spp. partly remained
in the earth when water was poured over it.

When jars containing larvae of Bembidion
argenteolum, B. litorale Ol., B. lunatum Dft.,
B. petrosum, B. velox, B. virens Gyll., Nebria
gyllenhali Schnh., and several Staphylinidae,
were carefully filled with water, the larvae usu-
ally remained in the substratum if they had
burrowed in, but floated if they were on the
surface—obviously because of air-bubbles
sticking to the body. When repeatedly pulled
below the surface, the bubbles were mostly
lost and the larvae sank, whereas a Can-
tharidae larva, with its dense pubescence, still
floated. Eggs do not float in water.

argenteolum, B. velox,

Swimming capacity was studied by throwing
some arthropods into nearly calm water 1-2
m from a bank. The following species were
able to get to the bank under their own
power in a water temperature between 11.5
and 15.0° C: Elaphrus riparius L., E. cupreus
Dft., Dyschirius angustatus Ahr., D. septen-
trionum Munst., Bembidion petrosum, B. li-
torale, B. saxatile Gyll., B.
virens, Amara interstitialis Dej., Calathus er-
ratus Sahlb., Agonum assimile Payk., A. gracile
Gyll., A. muelleri Hbst., Stenus strandi Bck.,
Xantholinus fracticornis Miill., Philonthus sub-
virescens Th., Atheta sulcifrons Steph., Chilo-
pora rubicunda Er., and the spider, Lycosa
agricola Th.

Agonum assimile, Bembidion petrosum and
Lycosa agricola swam very rapidly; whereas
Dyschirius spp., Bembidion schueppeli, Xanth-
Atheta sulcifrons, and
Chilopora rubicunda were most sluggish. The
swimming capacity of Pelophila borealis
Payk., Bembidion petrosum, B. schueppeli,
and Stenus strandi were also studied at a
temperature of 6-8°C and all were able to
swim to the bank. All specimens swam to the
nearest bank, and never out towards the
middle of the river.

Further studies were made during sunny
weather at Rundhaug 28 May 1967 between
1600 and 1900 hr. and 29 May between 1000
and 1100 hr. The animals were collected on
the South bank of the river, except Amara
interstitialis, which was taken in a meadow
several kilometres from the When
Elaphrus riparius (7 specimens), Bembidion
petrosum (20), B. schueppeli (5), Amara in-
terstitialis (3), Agonum gracile (1), Stenus
strandi (1), and Lycosa agricola (3) were
thrown | m out into a pool of 20 m length
and 10 m breadth, situated on a treeless river
bank, the animals usually swam towards the

schueppeli, B.

olinus fracticornis,

river.

nearest bank, irrespective of the compass
direction.
Experiments with Elaphrus riparius and

Bembidion petrosum in a 10-20 m wide pool
on the Gaula June 1968 showed that the
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animals swam towards the observer, ir-
respective of whether he was on the bank or
in the water. If the observer was sufficiently
far away, the animals orientated irrespective
of his position, and swam to the nearest bank.

Bledius spp. Psammodius asper, Aegialia
sabuleti Panz., Notaris acridulus L., and Phyl-
lodecta sp. were helpless in water, nearly or
completely incapable of swimming even at a
temperature of up to 20° C.

Specimens of Bembidion petrosum and B.
lapponicum were able to fly directly from the
surface of warm water (above 25° C).

The ability of some Carabidae to remain
alive and floating on a calm water surface was
studied in the laboratory at 6-8°C and at
18-20° C (Table VIII and Fig. 5), by putting
specimens in Erlenmeyer retorts with water.
At first the beetles swam about, but later
mostly rested. However, they were usually
movable until they sank naturally, or when
they were pushed under water. Specimens of
Bembidion petrosum were able to elevate their
bodies above the surface of the water for days.

% individuals intact

70 93 Days

Fig. 5. Ability of Bembidion spp. to remain floating and
movable on a calm water surface at two different
temperatures.

a: B.schueppeli (n=35) at 18-20°C

b: B.petrosum (n=22) at 18-20°C

c: B. lapponicum (n=25) at 6-8°C

d: B. schueppeli (n=30) at 6-8°C

e: B.petrosum (n=30) at 6-8°C
Further data about B. petrosum and B. schueppeli at
18-20°C are given in Table VIII.

Table VIII. Number of days some Coleoptera were in
motion and able to float on a calm water
surface at 18-20 °C

959,
confidence
limits
Species n M for M range
Bembidion litorale Ol. 5 7.0=23 49
B. petrosum Gebl. 22 6.1+ 0.9 3-10
B. schueppeli Dej. 35 45+04 2-6
Patrobus astrorufus
Strem 8 54-4.6 1-14
Pterostichus niger 12 32-19 1-8
Schall.
Agonum assimile Payk. 17 8.7 2.1 3-14
Bledius arcticus
J. Sahlb. 21 5.5=15 1-8

n: number of specimens; M: mean number of days

The beetles take up water, their abdomens
being very swollen when they sink. If, after
having sunk, the beeties are taken up at once
they often revive in air, but none were alive
after 2-3 days submergence. Bembidion petro-
sum tried in vain to fly from the water surface
at 18-20°C. At 18-20°C one female each
of Pterostichus niger, Patrobus airorufus, and
Bembidion petrosum, and several B. schueppeli
and Agonum assimile, deposited eggs. Agonum
assimile laid some after only four hours, and
numerous eggs after six hours. After six days
in water many eggs had hatched, and at least
one larva was alive. No beetles laid eggs at
6-8° C even though dissections after death
revealed that several had mature ovaries.

The survival time of the beetles is extremely
dependent upon the temperature, Bembidion
schueppeli and B. petrosum living much longer
at 6-8°C than at 18-20° C (Fig. 5). At least
B. petrosum lived so long that death some-
times may have had other causes than the
effects of water, for instance hunger or old
age. Bembidion petrosum lived longer than
B. schueppeli, B. lapponicum, and Pterostichus
niger, whereas there was no significant dif-
ference between the survival time of the first
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mentioned and Agonum assimile, nor between
Bembidion schueppeli and Pterostichus niger.

Some Coleoptera (Table 1X) were completely
submerged in water-filled glasses at 6-8° C. The
glasses containing the adults were covered with
gauze lids, and then submerged in a jar.
After the submergence period, which was
varied, the beetles were allowed to live on a
moderately moistened substratum, in order to
observe whether they survived or not. During
the submergence, the imagines nearly always
sank to the bottom after one or two days,
usually after only a few hours, and were quite

JOHAN ANDERSEN

immobile. Only two specimens of Bembidion
schueppeli remained suspended in the water
between two and six days. When the experi-
ment was of short duration (one day), the
imagines which had sunk completely retained
their mobility after a while in air, and seemed
undamaged, but many beetles died after four
days’ submergence. No females laid eggs.

The larvae seem to tolerate submergence
better than the imagines. The larvae are often

mobile for days, and survive fairly long
periods submerged. Even after being sub-
merged 14 days, one larva of Bembidion

Table IX. Survival rate of some beetles during complete submergence at 6-8°C

Experiment nr. and days (in brackets) of exposure

1 2 3 4 5 6
1) (2-4) -7 (8-10) (14-16) (22)
Species n + £+ = + + - + 4+ - + + - + + - + ok =

Imagines
Bembidion petrosum Gebl. 49 10 0 O 6 0 4 4 025
B. schueppeli Dej. 45 10 0 O 4 0 6 0 025
Bledius denticollis Fauv. 10 I 0 9
B. erraticus Er. ssp.

bosnicus Bernh, 48 8 012 6 0 9 0 013
Stenus bimaculatus Gyll. 3 0 0 3
S. strandi Bck. 4 4 00
Philonthus subvirescens Th. 14 2 012

Quedius fellmanni Zett. 4 1 0 3
Atheta spp. 12 0 012
Chilopora rubicunda Er. 5 0 0 5
Oxypoda islandica Kr. 0 0 6
Larvae
Nebria gyllenhali Schn. 19 410 0 300 1 10

(3rd stage)
Asaphidion pallipes Dft. 1 Il 00

(3rd stage)
Bembidion sp. 2 2 00
B. argenteolum Ahr. (1st stage) 32 4 820
B. litorale Ol. (3rd stage) 1 1 00
B. lunatum Dft. (3rd stage) 3 10 2 00
B. virens Gyll. (1st-3rd stage) 10 8§ 0 1 1 00
Patrobus septentrionis Dej. 1 010

(3rd stage)

-+: number of specimens alive after the submergence;

—: number of specimens dead after the submergence;
-+ : number of specimens alive after the submergence, but died some days later;

n: Total number of specimens
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lunatum pupated and the fact that the imago
did not emerge and that the larva of Patrobus
septentrionis and several larvae of Bembidion
argenteolum died after some time may well
have other causes than submergence, since a
high death rate for larvae (especially first
stage) and pupae is observed in captivity
under normal conditions.

DISCUSSION

The insect fauna at the spring flood should
be poor quantitatively as well as qualitatively,
only comprised of the imaginal hibernators
surviving the winter (Wirén 1954), However,
many Bembidion spp. on the Gaula were
abundant prior to the spring floods in late
May 1965, in mid-May 1967 and on Malselva
in 1967 at the end of May (Andersen in prep.).
Other typical bank-living beetles (Dyschirius
spp., Bledius spp., Tachyusa spp., Stenus spp.,
and Atheta spp.) were present, too. Thus on
the Gaula, Mailselva, and other rivers of
similar type, the adults of many or most
beetles are exposed to the spring floods. The
number of dead insects should greatly surpass
the number of living ones in the cold water
during spring floods (Wirén 1954). The author
states that the insects are in a cold stupor
with little ability to save themselves. Only in
high air temperatures should some arthropods
survive, by slowly climbing objects floating
upon the river. A large death-rate during
floods is also supposed by Joy (1910). This is
not supported by the present studies on the
Gaula and Malselva, as the imaginal popula-
tions of most of the Bembidion species
seemed intact even after the long spring
flood period on the Gaula in 1965 (Andersen
in prep.). The same also seemed to be the case
for most other arthropods confined to river
banks. The methods making it possible for
Coleoptera to survive during inundations are
discussed in the following.

Generally, the obligatory shore- and bank-
living species do not seem to differ from
other ground-living beetles, either in ability

to survive on a calm water surface, or in
swimming capacity. Thus Agonum assimile
survived at least as long as Bledius sp. and
any Bembidion spp. The first is not restricted
to shores and banks, whereas this is the case
for the species of the two latter genera used
in the experiment. Furthermore Bembidion
schueppeli, confined to shores and banks, lived
insignificantly longer than Prerostichus niger,
living in woodland and fields.

Joy (1910) studied the locomotion method
of various Coleoptera. Dianous coerulescens
Gyll., Stenus spp., and Anchomenus albipes
Fabr. (= Agonum ruficorne Gze.) are able
to ‘skim’ rapidly over the water surface by
reducing the tension of the surface membrane
behind them, using a substance secreted from
the abdomen. Otherwise Coleoptera are swim-
mers, but some rather poor (mostly Staphyli-
nidae). According to the same author (Joy
1910), small species are much affected by
capillary attraction. However, it seems obvious
that the morphology, above all else, determines
the swimming capacity of the species. Species
with a plump body and short legs, for example
Chrysomelid, Curculionid, and Scarabaeid
beetles, or with a very long body and short
legs as several Staphylinidae, for instance
Bledius spp., are at best very poor swimmers,
in contrast to the typical runners with an
elongate body and long legs, e.g. many Cara-
bidae and Staphylinidae. Species of both
these groups are richly represented among
the fauna on shores and banks, as well as in
other habitats.

According to Palm & Lindroth (1936), Wirén
(1954) and Lehmann (1965), shore-living spe-
cies are able to orientate straight to the
nearest bank. In a way this is evident
also from the present experiments, and even
for those without any connection to water.
However, when the observer is close to the
animals they orientate without regard to the
bank, towards the observer. Further studies
are needed to analyse the orientation mechan-
ism, but the present observations indicate that
the species studied, as with Stenus spp.
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(Jenkins 1960), orientate towards objects giving
the largest contrast and the highest elevation
angle. On river banks of the same type as
those investigated in the present study, this
orientation mechanism probably has greater
survival value than the astronomical orienta-
tion present among Arctosa perita (Latr.) and
some Carabidae (Omophron limbatum Fbr,,
Scarites terricola Bon.) living on river banks
(Papi 1955 a and b). A high elevation angle is a
good indication that the place or object aimed
at is near (Jenkins 1960); the animals using an
astronomical orientation may swim the longest
distance—out into the river—if they have been
forced from the bank where they usually live
to the opposite one.

Sample IV-3, and several of the present
experiments and observations, as well as ex-
periments of Lehmann (1965), indicate that
when submerged, most non-digging Carabidae
and Staphylinidae float and try to get to land.
Although the abundance of insects on flotsam
collected from the river is dependent upon
the time the flotsam has been in the water
(Strand 1938), other factors are also im-
portant. On an evenly sloping bank epigeic
arthropods usually avoid the flood or are able
to swim to the nearest bank, if the current
velocity is low. Thus flotsam collected in the
river at Rundhaug in June 1967, except for
Collembola only, contained a few insects
(Sample III-2, Table VI), whereas the slopes
above the rising river had a rather rich fauna
(Samples I-1-5, Tables IT and III). Bembidion
difficile and B. petrosum seemed to be more
numerous than at low water levels (Andersen
in prep.). The insects in samples II-2 (Table
1V) may have avoided the flood in the same
manner.

Localities are often surrounded by more
low-lying ground. Here the connection to land
is cut by the floods, and the animals are taken
by the water, if they do not fly away, when
the whole site is submerged.

Lehmann (1965) states that macropterous
ground beetles may fly away from the bank
during inundation. If this is the case in the

areas studied here, they must have flown far
away, because specimens of most of the
macropterous species were absent in the wood
and arable land above the Gaula when it was
at its peak in 1965. Macropterous species
occur in spots just emerged from the water
(Sample II-3, Table IV), suggesting that they
stayed there during the flooding. Thus no
observations of any kind are available in-
dicating that the beetles fly away from the
river bank during the spring floods. During
summer floods, some of the beetles probably
leave the spots by flight, as the temperatures
on the ground and in the air just above the
water are higher.

Some Staphylinidae, such as Gnypeta spp.
and Bledius spp. are able to fly directly from
the water (Joy 1910, Larsen 1936). Carabidae
fly only when the air and water temperatures
are very high.

The survival time on the surface of
water is long according to experiments with
Bembidion spp. and in calm places they
should consequently be able to survive even
a long stay in the river. If there are stronger
currents the situation is less favourable, as
the beetles are probably often forced under
water. Constantly submerged adult beetles
soon sink and often have a rather short
survival time. However, probably only a few
animals are exposed to strong currents for a
longer time. The current velocity is usually
relatively low at places where the edaphic
conditions for the bank-living species are satis-
factory, i.e. where the river deposits material
—mostly on the inner side of its meanders.

During floods it is observed that flotsam
and scum containing the animals, accumulate
on trees and bushes. They survive in this, or
by climbing trees or bushes, experiments
having shown that at least some of the species
are active on the water surface at the actual
temperature during flooding (6-8°C). Large
numbers of insects were taken by the floods
on the Gaula in 1965, and they were able to
survive nine days or more in the manner de-
scribed above (Sample II-3, Table IV, Sample

cold
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ITI-1, Table V,
Table IV).

Stickel (1948) and Shelford (1954) relate
similar experiences from rivers in the US.A.
On islands previously submerged for two
months, the latter author found a rather rich
insect fauna. among others a Carabid beetle
which had clearly spent the period in the
river. The assertion of Lehmann (1965) that
Carabid beetles should not be able to survive
for 14 days on an island submerged by water
most probably is correct only if the island
lacked trees and bushes.

During inundations the imagines of fossorial
beetles (Clivina fossor, Dyschirius spp., Bledius
spp., Psammodius asper, and Aegialia sabuleti)
are partly forced out of their burrows and
accumulate in the manner described above
(Sample III-1, Table V). However, in silty
substratum some individuals of these species
are able to survive, buried in the submerged
earth, even for quite long periods (Samples
IV, Table VII).

The experiments indicate that a greater
proportion of Psammodius asper than Bledius
spp. stays buried during inundations, but all
the specimens remaining in the substratum
were dead after a submergence of seven days
at 18-20°C. Submerged beetles have a longer
survival time at low temperatures than at high
(Palmén 1945, Hurka 1956), but ability for
long survival submerged in the river is hardly
attributable to low temperatures alone, as the
experiments showed that Bledius spp. mostly
live only a short time in cold water. Larvae
of Melolontha hippocastani F. lived longer in
soil than in sand or water alone, but about
the same time in sand and water alone
(Hurka 1956). If there is little current, sites
with compact silty ground with a surface layer
mixed with humus covered with some vegeta-
tion, as in Samples IV (Table VII), seem to
remain intact during floods, and burrows
probably retain air. In spots of obviously
similar type, several Bledius species could
survive submerged for weeks (Larsen 1936).
As no compact humus-mixed surface layer

and perhaps Samples II-1,

existed in the experiment with Psammodius
asper and Bledius longulus, the air was clearly
forced out of the burrows, and the beetles
were consequently killed. If currents exist in
flooded areas and the substratum is coarser,
the fossorial species (incl. Bembidion argen-
teolum, B. lapponicum, and B. velox) are
forced out of their burrows (as indicated by
experiments) or, if not, most of them are
probably killed.

Even in years with exceptionally long flood
periods, a new generation of Coleoptera is able
to develop. Thus immature specimens of,
among others, Bembidion litorale, B. petrosum,
B. semipunctatum, B. femoratum, B. bruxel-
lense, and Tachyusa leucopus were found in
August 1965; the size of the population of
Bembidion schueppeli in June 1966 was rather
high and immature beetles of B. lunatum were
taken during and after the flood until mid-
July.

It is likely that the new generation of the
imaginal hibernators of Bembidion spp. in
1965 partly originated from eggs deposited
after the inundations. The period between the
draining of the spots and the finding of
immature beetles was nearly two months, a
period probably sufficiently long to produce
a new generation. Many females had not
deposited all their eggs before the flood, since
the egg-laying period for most species is from
May to late June or July (Andersen in prep.).
Experiments reveal that females of beetles at
low, in contrast to high, water temperatures
do not deposit eggs, even when constantly
submerged, and, as long as the females are
alive, the eggs probably remain undamaged.
As a distributional factor, transport along the
river by the spring floods cannot, contrary to
the opinion of Wirén (1954), be regarded as
unimportant, compared with transport later in
summer.

Some Carabidae and Staphylinidae larvae,
mostly those staying on the surface when the
sites are flooded, together with larvae having
a dense pubescence, e.g. Cantharidae larvae,
survive by being washed up (Sample III-1,
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Table V). However, as indicated by experi-
ments, most larvae stay submerged in the
substratum because they are hypogeic. Eggs,
larvae, and pupae no doubt have better
chances of surviving in fine than in coarse
material, not only due to the above-mentioned
causes, but also due to the fact that sites with
fine substratum are commonly flooded for a
shorter period, as they are often situated
higher than those with coarse material. Cara-
bidae larvae occurring on more or less moist
ground often had a rather long survival time
during the submergence experiments in cold
water. Therefore, they are not only able to
survive for long periods in silty spots retaining
air, but, even on gravelly and sandy ground,
several larvae can live submerged for more
than a week. Generally, larvae living in moist
habitats on river banks are supposed to have
this ability to withstand the damaging effect
of submergence. The ability of soil-dwelling
invertebrates to survive in water is dependent
upon the osmotic concentration of their body
fluids. This is generally higher for xerophilous
than for hygrophilous species, the latter con-
sequently being better situated during sub-
mergence (Schwerdtfeger 1963).

Eggs may be rather well protected against
absorption of water; many eggs of Agonum
assimile hatched after exposure to water of
18-20°C for one week, but whether the larvae
were undamaged is uncertain. In silty spots the
eggs are probably well protected. As egg-
laying for several species commonly occurs
in May, some of the new generation on the
Gaula in 1965, no doubt originated from eggs
deposited before the flood began, at least on
silty sites.

Imaginal hibernators of Carabidae clearly
predominate over larval hibernators on the
Rhine (Lehmann 1965), and on moist habitats
in England (Murdoch 1967). According to
these authors, breeding and development of
the autumn breeders, is probably prevented by
floods in summer, autumn, and winter. The
conditions on river banks treated in the
present study are obviously different, since the

longest flood periods occur in spring or early
summer, and are perhaps of shorter duration.
Certainly the imaginal hibernators among
Carabidae are numerous on the Gaula, the
larval hibernators here constituting 25 per cent
(10 out of 40), against about 37 per cent, when
all habitats outside river banks around Trond-
heimsfjorden are taken into consideration (the
figures are calculated from data given by Lys-
holm 1937, Lindroth 1945, Andersen 1960,
1962, and Andersen in prep.). The first figure,
however, is so great that the larval hibernators
cannot generally be regarded as excluded from
river banks, even though the imaginal hiber-
nators may be selected for. Murdoch (1967) is
probably right in supposing that the adults are
better adapted to surviving inundations than
are the eggs and larvae, but it must be
stressed that the eggs and larvae in habitats
with fine substratum obviously withstand sub-
mergence rather well.

Lehmann (1965) found that neither the
larval nor the imaginal hibernators are able
to develop on the banks of the Rhine, the
larvae being killed by summer or winter
floods. If the summer floods on the Rhine are
not essentially longer than the spring floods
on the Gaula, this may seem a little improb-
able for the imaginal hibernators, because,
on both rivers, Carabidae larvae are exposed
to inundations. In this case the apparent
disagreement may be explained by the prob-
able difference in water temperature during
inundations on the two rivers.

HIBERNATION SITES

Samples

Sample A (Table X), the Gaula, station 5,
21 October 1964: Steep slope in the transition
between the gravel zone and a dense grassy
mat above. Rather elevated. Two hand-sized
stones were turned over. Beetles had gathered
together in crevices and cavities in the loose
earth under the stones.

Sample B (Table X), the Gaula, station 6,
21 October 1964: Elevated gravelly mound in
the bush zone.
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Table X.
Coleoptera collected on the Gaula in October 1964

Number of specimens in Sample
A B C D

Nebria gyllenhali Schnh. -
(larvae, 3rd stage)
Bembidion bruxellense Wesm.
B. femoratum Sturm - =20
B. lunatum Dft. - - 4 2
(larvae, 3rd stage)
B. petrosum Gebl. 98 - - -
B. saxatile Gyll. 10 - - -
B. schueppeli Dej. - - 2 -

-~ abundant -

!

|
W
t

Sample C (Table X), the Gaula, station 4,
18-21 October 1964: Tree zone 1 investigated
for over one hour. Besides Coleoptera, small
flies, spiders (mostly Erigonidae), and Opili-
ones were common.

Sample D (Table X), the Gaula, station 4,
18 October 1964: Tree zone 2.

Samples E (Table XI), Rundhaug, 14 Oc-
tober 1967: Bare, gravelly, not very elevated
areas submerged by the river in spring. Sample
E-1 under a tree trunk (about 2 m length,
0.1-0.2 m width); Sample E-2 under a loose
stone with an estimated area of about 0.3-
0.5 m2.

Sample F (Table XI), Rundhaug, 14 and
15 October 1967: On elevated, gravelly slopes.
Besides the Coleoptera, spiders were collected
(Erigone sp. and Lycosa sp., 5 and 7 speci-
mens, respectively).

Samples G (Table XI), Rundhaug, 10 Oc-
tober 1966 (G-1) and 14 October 1967 (G-2):
Sites with fine sand-silt mixture. Sample G-2
taken in a rather elevated spot with sparse
vegetation, Sample G-1 in the uppermost part
of the river bank in quite well developed
vegetation. The sizes of the areas investigated
were directly measured.

The abundances given in Table XI are, no
doubt, lower than the real abundances, since
not all the earth from the spot within the
areas could be removed.

Samples H (Table XI), Rundhaug, 10 Oc-
tober 1966 (H-1) and 14 October 1967 (H 2):

4 — Norsk ent. Tidsskr.

In the bush zone. Silty ground with dense
vegetation. Under bushes of Salix sp. The size
of the areas investigated was directly measured.

Discussion

Insects living on shores of ponds, lakes, and
the sea, often hibernate there or in the im-
mediate vicinity (Larsen 1936, Palmén 1945
and 1949, Krogerus 1948). Some species living
beside ponds are supposed to hibernate far
away, migrating by flying (Krogerus 1948).

While Lehmann (1965) found it impossible
for Carabid beetles to hibernate on the banks
of the Rhine because of high water levels in
winter, the beetles often live under other
circumstances on river banks in Scandinavia.
The banks in winter are seldom or never
flooded on the Gaula, Saltdalselva, and Mals-
elva, and conditions in this season do not
usually seem to be much more unstable than
at the above mentioned Fennoscandian habi-
tats. The water level is less stable on the
Namsen. Palmén (1945) states that the river
banks seem nearly sterile in autumn. The in-
vestigations on the Gaula and Malselva in
October, however, show that many species
hibernate on nearly the same, although often
more elevated, sites that they are found on
during the activity period. This is the case for
imagines of many Bembidion spp. (B. femo-
ratum, B. petrosum, B. prasinum, B. saxatile,
B. schueppeli, and B. virens), for larvae of
Nebria gyllenhali and Bembidion lunatum,
and for larvae as well as adults of Bledius
spp. Other typical river bank forms (Dyschirius
spp., Hydnobius spp., Hypnoides spp., Mory-
chus dovrensis Munst.,, and many Staphyli-
nidae) hibernate, at least partly, on the river
bank.

The hibernation sites, however, probably
vary from one year to another, depending
upon the flood conditions. So Bembidion
schueppeli and other species living in more or
less dense vegetation were seldom found on
the bank of the Gaula in October 1964, al-
though the fauna on similar habitats on Mals-
elva in October 1966 and 1967 was rather
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Table XI. Coleoptera collected on Mdlselva (at Rundhaug) in October 1966-67.
The figures give the number of specimens, the abundance per m? is given in brackets

Sample E1l E2
Approximate area (m?) investigated

F Gl G2 H1 H2
2 1 2 3,

Nebria gyllenhali Schnh. - -
(larvae, 3rd stage)
Notiophilus aquaticus L. - -
Dyschirius septentrionum Munst. - -
Bembidion bruxellense Wesm. - -
B. petrosum Gebl. 37 111
B. prasinum Dft. - -
B. schueppeli Dej. - -
B. virens Gyll. 1 -
Staphylinidae (larva, indet.) - —
Bledius sp. (larva) - -
B. arcticus J. Sahlb. - -
B. longulus Er, - -
Stenus strandi Bck. - -
Lathrobium punctatum Zett. - -
Quedius pseudolimbatus A. Str, - -
Mycetophorus splendidus Gr. - -
Tachinus marginellus F. - -
Oxypoda procerula Mnh. - -
Hydnobius tibialis J. Sahlb. - -
Hypnoidus pulchellus L. - -
Cantharidae (larva, indet.) - -
Moryvchus dovrensis Munst. - -
Cytilus sericeus Forst. - —
Syncalypta cvclolepidia Munst. - -
Aegialia sabuleti Panz., - -
Aphodius piceus Gyll. - -

1 - - - _

- - - 2(Q) -
1(<1) -
5(3) 10 (13)

w o |
|
|
1

— N
i
|

1(<1) - _ _
- 9 (5) 13 (13) - -
- 8 (4) 2Q2) - -

1<) -
1<) -
1(<1) -
(=1 -

|
1
!

rich. As there was a very large inundation
on the Gaula at the end of August 1964 (cf.
Table I), most of the insects were probably
forced out of their usual habitats, without
recolonizing the bank, and consequently hiber-
nated further from the river.

Nothing is known about the hibernation of
many other beetles, such as several Bembidion
spp., and many Staphylinidae, probably hiber-
nating as adults (4dncyrophorus spp., Thinobius
spp., Stenus spp., Tachyusa spp., Gnypeta spp.,
Atheta spp., and others). There is some
evidence for hibernation on the most elevated
sections of river banks (tree zone 2) for
Bembidion semipunctatum and B. quadrimac-
ulatum (Andersen in prep.), but the others

may equally well hibernate far from the river,
migrating by flying.

Some of the Bembidion species, eg. B.
petrosum and B. saxatile, show a very strong
aggregation need during hibernation. This
feature is rather common among several types
of poikilothermic animals (Allee 1931). Green-
slade (1964) has discussed the possible advan-
tages of aggregations in Carabidae.

Inundations commonly occur simultaneously
with drifting of ice on the Tana, but only oc-
casionally on the Namsen and the Gaula. On
the latter river, this was the case 1 May 1966,
but it did not seem to have any severe effect
upon the population of at least Bembidion
schueppeli. However, the inundation was very
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short and the uppermost sections of the river
bank were partly free of water. When the
inundations under such circumstances are of
longer duration the spring floods are supposed
to have a more severe effect upon the fauna
hibernating on the lower lying sections of the
river bank, and a partial extermination of the
populations is not unlikely. This may be the
case for, among others, Bembidion petrosum,
which hibernates in great numbers under
trunks and stones in sites submerged by the
spring floods (cf. Sample E, Table XI). How-
ever, further studies of this are needed.
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Acclimation to low temperatures in
Tribolium confusum Duval (Col., Tenebrionidae)
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Abstract: SOMME, L. 1968. Acclimation to low temperatures in Tribolium confusum Duval (Col., Tene-

brionidae). Norsk ent. Tidsskr. 15, 134-136.

The mortality at 0 °C in adult Tribolium confusum Duval, acclimated at 27 °C and 12 °C was investigated.
Mortality in beetles acclimated at 27 °C was about twice that in beetles acclimated 4 days at 12 °C., The
gain in cold-tolerance is at first very rapid. A period of 3 hours at 12 °C reduced mortality after 4 days
at 0 °C from 85 to 47 per cent. Further decreases in mortality rates were observed with increasing acclima-

tion time at 12 °C up to six to eight days.

No compensation for low temperatures in the form of increased oxygen consumption was found. The
results indicate that variations in resistance and capacity adaptations are based on different physiological

mechanisms in adult T. confusum.

As pointed out by several authors (e.g. Pros-
ser 1967), acclimation at various temperatures
may result in two main types of responses in
insects and other poikilotherms. Some insects
acclimated at low temperatures show increased
activity and metabolic rate within their normal
temperature range, often termed a capacity
adaptation. In other cases cold-acclimation
results in an Increase in cold-tolerance; in other
words an increased ability to tolerate more
extreme, low temperatures (resistance adapta-
tion).

While several cases of both kinds of adapta-
tions have been described from insects, as
reviewed by Precht (1967), the two types have
rarely been studied in the same species. An
exception is given by Precht (1967), who found
resistance adaptation but no capacity adapta-
tion in Ischnodemus sabuleti Fall. Similarly
Somme (in press) found variations in cold-
tolerance in larvae of FEphestia kuehniella
Zell,, while no change in metabolic rate was
recorded following acclimation at various tem-
peratures. In Tribolium confusum Duval,
Edwards (1957, 1958) found that the ability
to survive at —3° C may be enhanced by cold-

acclimation, while the metabolic rate was
decreased.

A gain in cold-tolerance may be measured
in several ways. Exposures at chosen temper-
atures for various time intervals will give in-
formation on mortality rates, chill-coma tem-
peratures on the limit of activity, and super-
cooling points on the limits of survival. Fur-
thermore a gain in cold-tolerance may include
changes in the temperature limits for functions
like growth, reproduction, and development.

Using chill-coma as a criterion Colhoun
(1960) found that the maximum gain in cold-
tolerance in Blatella germanica L. could be
achieved within a few hrs. Important changes
in supercooling points within a few days,
depending on acclimation temperature and
physiological conditions of the insects, have,
for instance, been reported by Semme (1964).
The rate of mortality at low temperatures was
greatly influenced by a 24 hrs acclimation
period in larvae of Aedes aegypti (L.) (Mel-
lanby 1959). It appears that the gain in cold-
tolerance is a rapid process, but apart from
the observations mentioned above, this process
has been inadequately investigated.



ACCLIMATION TO LOW TEMPERATURES

In the present study variations in metabolic
rate and ability to survive at low temperatures
were investigated in Tribolium confusum
Duval, following acclimation at a high and a
low temperature. In order to provide more
data on the rate of gain in cold-tolerance, the
ability to survive exposures at 0° C was
studied after various periods of acclimation at
12° C.

METHODS

A laboratory culture of T. confusum was
maintained at 27° = 1° C on sifted coarse
wheat flour to which 5 per cent brewer’s
yeast had been added. Adult beetles to be
used in the experiments were aged for one
to two weeks at 27° C. Beetles taken directly
from this temperature are considered as
warm-acclimated, and beetles kept for various
periods at 12° += 0.1° C as cold-acclimated.
Mortality after various exposure times at 0°
=+ 0.1° C was studied in warm-acclimated
beetles, and beetles acclimated 4 days to 12°
C. The rate of gain in cold-tolerance was in-
vestigated by varying the acclimation period
at 12° C from 3 hrs to 8 days, after which
the mortality after 4 days at 0° C was
recorded. Tests at 0° C were run in several
replicates, using a total of 200 to 500 beetles
for each exposure time. After exposures at
0° C the beetles were left for one day at
room temperature to recover, and those unable
to walk were counted as dead.

Oxygen consumption in beetles acclimated
at 27° C and 4 days at 12° C was mea-
sured in a Kirk respirometer. The experimen-
tal temperature was 22° C, and all beetles
were kept for one hour at this temperature

before measurements were started. Recordings

were made at 30 min intervals; the duration
of the tests varied from 1.5 to 3 hrs.

RESULTS
Compared to warm-acclimated beetles, beetles
acclimated 4 days to 12° C had greater ability
to survive exposures at 0° C (Fig. 1). The time
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Fig. 1. Mortality at 0 °C in warm- and cold-acclimated
T. confusum.

required to kill 50 per cent was 2.9 days for
warm-acclimated and 5.6 days for cold-accli-
mated beetles. Corresponding 90 per cent
values were 4.3 and 7.7 days. Thus the mortal-
ity was almost halved in cold-acclimated
beetles, showing an ability for resistance ad-
aptation in this species.

Fig. 2 shows mortality after 4 days at 0° C
following various acclimation periods at 12° C.
An acclimation period of only 3 hrs reduced
mortality from 85 to 47 per cent. After that
the slope of the curve is gradually reduced,
until the curve becomes almost horizontal
after 6 to 8 days of cold-acclimation. Thus the
gain in cold-tolerance is at first very rapid,
while its completion requires several days.

Oxygen consumption at 22° C in warm- and
cold-acclimated beetles is presented in Table

Table 1. Oxygen consumption at 22 °C in warm- and
cold-acclimated T. confusum

Acclimated No. of

temperature measurements mm? O,/g/hr
27°C 28 751+ 27.32)
12°C 27 5544159

a) ¢ -+ sz; difference sign. at 0.1 per cent level
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Fig. 2. Mortality after 4 days at 0 °C in 7. confusum
acclimated for various periods at 12 “C.

I. Apparently there is no compensation for
the lower temperature in the form of increased
metabolism. On the contrary, cold-acclimated
beetles have lower oxygen consumption than
warm-acclimated ones.

DISCUSSION

The results agree with those of Edwards
(1957, 1958), showing an increased survival
ability, but no increase in metabolic rate in
cold-acclimated, adult T. confusum. A compen-
sation for low temperatures in the form of
increased oxygen consumption, as is found in
some other insects (Marzusch 1952, Dehnel &
Segal 1956), appears to be missing in this
species. The reduced oxygen consumption,
termed an undercompensation by Precht
(1958), suggests that cold-acclimated. T. con-
fusum are less fitted for activity at low tem-
peratures. As in other cases, where resistance
and capacity adaptations have been studied in
the same insect species, the results indicate
that the two types are based on different
physiological mechanisms.

As pointed out in the introduction, varia-
tions in cold-tolerance may be measured in
several ways. At present it is not known to
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what degree the various responses to cold-
acclimation are related. The present study
shows that the ability to survive at low tem-
peratures is rapidly increased during cold-
acclimation. A mechanism like this may be
of importance for survival under natural con-
ditions, where a drop in temperature will
make the insects more cold-tolerant within a
short time.
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Unciger foetidus (Koch 1838), (Diplopoda),
New to Norway

BiarRNE A. MEIDELL
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Abstract: MEIDELL, B. A. 1968. Unciger foetidus (Koch 1838) (Diplopoda), New to Norway. Norsk ent.

Tidsskr. 15, 137-138.

The diplopod Unciger foetidus (Koch 1838) is reported new to Norway. Twenty-three specimens were
collected in 1964 and 1967-68 in Fana, just to the south of Bergen in Western Norway. It seems to have

a synantrope distribution there.

10 22, 9 33, and 4 juv. of Unciger foetidus
(Koch), a diplopod new to Norway, have been
found in Fana, just to the south of Bergen.
This species is the first of the subfamily
Brachyiulinae, of the family Iulidae, to be
found in Norway.

The first specimen (1 &) was collected at
Fantoft 14/5 1964 (leg. et det. H.Kauri). All
the rest of the specimens were taken at the
locality of Tveitevannet, described in my notice
on Microchordeuma gallicum (Meidell 1968).
The specimens were collected under stones and
rotten pieces of timber at the litter-covered
part of the area. The finds are:

1967: 15/4 2334299, 21/5 13, 7/9 322, 19/10 13

1968: 23/5 2334392, 17/6 233+1%+4 juv, 9/9 12

Unciger foetidus is easily distinguished from
the other species of the family Iulidae, by a
forward-pointing hyaline-like process from the
sub-anal scale (ventrale scale, by Blower 1958),
Fig. 1. Measurements of the specimens (in

mm.):
33: Length 20.8-24.2. Width 1.4-1.7
2%9: Length 25.8-27.5 Width 1.8-2.2

The overall colour is brown to dark-brown
(almost black). The female is clearly lighter
than the male. The mottled appearance is
thereby more pronounced in the male. The
immature stages found in midsummer, are

quite light-brown. The segments are more
‘sausage’ shaped than usual in the family.
The metazonites have distinct longitudinal
grooves. The number of setae increase pos-
teriorly. The legs are lighter in colour than the
body. There is no caudal projection at the
telson. In the male, the first pair of legs are
modified, and have the form of hooks.

The gonopods correspond exactly to those
given by Schubart (1934, Fig. 430).

The ocelli form a triangular shape, and are
strongly pigmented. Each ocellus can be
clearly seen. The number of ocelli varies from
35-43. Schubart (1934) mentions 32-52 from
his specimens collected in Germany.

Further, Schubart (1934) reports Unciger
foetidus from the following countries: Nether-
lands, Denmark, Sweden (incl. Gotland), Es-
tonia, Latvia, Poland, Romania, Yugoslavia,
Albania, Hungary, Austria, Czechoslovakia,
and Italy. He also points out that the distribu-
tion in Germany seems dependent on calcare-
ous-rich soil.

Lohmander (1925) has found Unciger foe-
tidus in the south, middle, and eastern parts
of Skdne, Blekinge, Halland, and Géteborg.
From his collecting in Denmark, Lohmander
(1957) has found a wide distribution there. He
mentions East Central-Europe as being the
origin of Unciger foetidus's expansion toward
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Fig. 1. The rear end of a female U. foetidus (Koch),
showing the forward-pointing hyaline process on the
sub-anal scale,

the west and north. He compares it with that
of Polydesmus complanatus, and points out
that the similarity is restricted to the direc-
tions of spreading, not by which means it has
occured. Unciger foetidus has, at least in some
regions, a synantrope distribution. One may,
proceeds Lohmander, ask if Unciger foetidus
can be regarded as belonging to the original

Received 16 September 1968

fauna of Denmark at all. It seems probable
that old mansion gardens could be the centers
of Unciger foetidus expansion there.

As a species with a clear eastern distribution,
Unciger foetidus must have had a synantrope
entry to the coast of West Norway. Most of
the diplopod fauna here is West-European in
character, even those species which seem to
have a synantrope distribution, like Micro-
chordeuma gallicum and Polydesmus angustus
(the corresponding eastern species are M.
voigti and P. complanatus).
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Einige Notizen iiber die Artberechtigung von
Amischa sarsi Munst. und die Geschlechtsmerkmale von
Amischa cavifrons Sharp (Col., Staphylinidae)

ANDREAS STRAND
Melumveien 38, Oslo 7

Abstract: STRaND, A. 1968. Einige Notizen tiber die Artberechtigung von Amischa sarsi Munst. und die
Geschlechtsmerkmale von Amischa cavifrons Sharp (Col., Staphylinidae). Norsk ent. Tidsskr. 15, 139-140.
Der Verfasser hilt, im Gegensatz zu Benick (1967), Amischa sarsi Munst, fiir eine von A. soror Kr. ver-
schiedene Art, und weisst nach dass die Aufgaben Munsters (1927) betreffs A. cavifrons Sharp nicht, wie

Benick (1967) vermutet, falsch sind.

In seiner Amischa-Arbeit sagt Benick (1967)
u. a. folgendes: «Im Vertrauen auf besonders
Ganglbauer hat Munster angenommen, for-
cipata sei mit soror identisch und beschrieb
daher seine sarsi. Sie ist eindeutig synonym zu
soror. Die von ihm gebrachte Zeichnung des
6. Ventralsegments des &, die Strand {ibernom-
men hat, ist insofern nicht richtig, als die
regulire Borstenzahl jederseits 4 betrigt, wie
eine Anzahl von Minnchen dieser Art ergiebt.»

Munster (1927) hat darauf ausdriicklich
hingewiesen, dass das & seiner sarsi nur 4
Borsten am 6. Ventralsegment hat (‘I have
seen 19 male specimens, all absolutely alike’).

In meiner mehr als 50-jahringen Sammler-
zeit habe ich eine Reihe &4 von sarsi, alle mit
4 Borsten (ausgenommen ein Exemplar mit
einer Uberzihligen Borste) gefunden. Palm
(. 1) hat sarsi in Schweden zahlreich gesam-
melt. Tiere die als 834 von soror (mit 4 4+ 4
Borsten) gedeutet werden koénnen, sind mir
bekannt weder in Norwegen noch in Schweden
gefunden.

Die zwei Formen scheinen eine verschiedene
Ausbreitung zu haben. Ob sarsi als Art oder
Rasse angesehen werden soll, dariiber kann
man streiten, sie aber ohne jede Begriindung
mit soror zusammenzuschlagen, wie es Benick
(1967) tut, ist zu weit zu gehen. Ich halte

jetzt wie frither (Strand 1951) sarsi fiir eine
eigene Art.

Benick hat mir ein & von soror liberlassen,
wofiir ich ihm danke. Wie aus den Fig. 1 und
2 hervorgeht, ist das 6. Ventralsegment beim
& von soror stirker vorgezogen und der
Hinterrand sehr schwach und einfach aus-
gerandet mit gerundeten Hinterecken und mit
8 Borsten, wiahrend bei sarsi das 6. Ventral-
segment weniger vorgezogen und der Hinter-
rand tief, doppelbuchtig ausgerandet ist, mit
winkelformigen Hinterecken und mit 4 Bor-
sten.

Weiter sagt Benick (1967): «Zu bemerken
ist iibrigens, dass das & von cavifrons am
Hinterrand des 6. Ventralsegments regular je
4 schwarze Borsten trigt, nicht wie bei Mun-
ster und Strand angegeben, je 3 Borsten. Die
Angabe Munsters das ¢ von cavifrons habe
auch wie das & eine ausgehohlte Stirn, ist
falschy.

Was Munster (1927) sagt ist folgendes: «A4.
cavifrons Sharp. The smallest of our three
genuine Amischa, the male easily distinguished
from analis by its impressioned head and the
peculiar angustated shape of the last sternit;
the female is only distinguished by its shorter
elytra and often difficult to determinatey.

Benick hat wohl libersehen dass die Tabelle
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Fig. 1. Amischa soror Kr. 8. Dorsalsegment und 6.
Ventralsegment des 3.

wo die Stirn von cavifrons erwihnt ist,
folgende Einleitung hat: «The males of the
last 3 species are easily distinguished as fol-
lowsy.

Die 63 von cavifrons sollen infolge Benick
(1967) «regulir je 4 schwarze Borsten» tragen,
und nicht, wie von Munster angegeben, je 3,
d. h. im ganzen 6.

In der Originalbeschreibung Sharps (1869)
heisst es: «aiso in this sex of H. cavifrons, the
ventral plate of the seventh abdominal seg-
ment is considerably produced (as in H.soror),
and the hind margin is furnished in the
middle with a bunch of five or six distinct
black hairs».

Eingegangen 17 August 1968

Fig. 2. Amischa sarsi Munst. 8 Dorsalsegment und
6 Ventralsegment des g.

Was Munster sagt ist folglich mit der Ori-
ginalbeschreibung iibereinstimmend. Die Zahl
4-+4 diirfte doch die normale sein.
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Some Records of Diplura from the Oslo Area
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Abstract: BORrser, E. 1968. Some records of Diplura from the Oslo area. Norsk ent. Tidsskr. 15, 141-143,
A survey is given of formerly published records of Diplura in Norway. Because of systematic revision only
Campodea plusiochaeta Silvestri can be stated as previously found. In May and August 1968 Diplura were
collected in five of eleven investigated localities in the Oslo area. C. plusiochaeta and Campodea fragilis
Meinert were found together in three localities, and C. plusiochaeta separately in two localities. Both
species appear to be quite common in rich soils of the Oslo area.

Diplura, like the other orders of the aperygote
insects, have been investigated very little in
Norway. Natvig (1928) mentions one or two
species of the order Diplura, and Bakke
(1961) mentions two species which have been
found in Norway.

In Sweden Agrell (1944) has recorded five
species, and in Denmark four species have
been found (Arevad 1957). The most wide-
spread species in Sweden and Denmark are
Campodea fragilis Meinert 1865 (Fig. 1) and
Campodea plusiochaeta Silvestri 1912 (Fig. 1)
(Arevad 1957, Agrell 1944, Brinck 1961).

EARLIER NORWEGIAN RECORDS

With the exception of one find of C. plusio-
chaeta in the Aurlands Valley (Loken 1966),
all other published records of Diplura are
from around 1900. At this time Lie-Pettersen
investigated the apterygote fauna. In two of
his publications he describes finds of Diplura.
In a survey of apterygotes in northern Norway
(Lie-Pettersen 1905), he mentions C. fragilis
found in a birch wood near the foot of Floy
Mountain in Tromse. The same species is also
found under stones in Vega, Helgeland. In a
similar survey from Sogn and Nordfjord (Lie-
Pettersen 1898), he notes that C. staphylinus
is very commonly found in Lerdal, Stryn, and

Nordfjord. C. fragilis is stated as being com-
mon under stones in Bergen.

Since Lie-Pettersen published his finds, the
genus Campodea, to which all Scandinavian
Diplura belong, has been thoroughly revised.

According to the old classification, the genus
Campodea included only the species C. fragilis
and C. staphylinus, which were separated by
short or long hairs on the cerci. Later it
became apparent that the classification on the
basis of hairs on the cerci only was not suf-
ficient. Since the Lie-Pettersen collection is
assumed to be lost (A. Loken, personal com-
munication), we can only rely on C. plusio-
chaeta as being definitely recorded from Nor-
way.

OWN OBSERVATIONS

In May and August 1968, Diplura were found
in five of eleven investigated localities in the
Oslo area. All finds were under stones lying
some centimetres underground. The Campodea
species move very rapidly, and hide in grooves
and cracks as soon as they are exposed to
light. Therefore, the number of species ob-
served is higher than the number collected.

Identification was undertaken according to
Arevad (1957) and Delany (1954). A descrip-
tion of localities and number of specimens
collected are given below.
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Fig. 1. Left. Campodea fragilis Mein.
Right. Campodea plusiochaeta Silv. After Arevad
(1957).

1. Arungbukta, Frogn, 8.5.1968: Hillside
facing southwest. Growth of 15 m high ash
trees (Fraxinus excelsior 1.), with other deci-
duous trees scattered around. The ground
flora predominantly Convallaria majalis L.,
Anemone hepatica L., A. nemorosa L., Filipen-
dula ulmaria L., and Carex digitata L.
Three C. plusiochaeta.

2. Linderud, Oslo, 12,5. and 18,5. 1968: On a
dry southward slope on lime rock. Dense bush-
es, consisting primarily of hazel (Corylus avel-
lana L.). The ground vegetation consisted of

Convallaria majalis, Anemone nemorosa, and
Melica nutans L.

Twenty-four C. plusiochaeta and twelve C.
fragilis.

3. Syverud, As, 16.5.1968: A small group of
beech trees (Fagus silvatica L.) about 10 m
high. On the ground Convallaria majalis, and
dry beech leaves.

Ten C. plusiochaeta and two C. fragilis.

4. Aros, Royken, 26.5.1968: Under a maple
tree (Acer platanoides L.) on an eastward slope
adjacent to a grass lawn. No ground vegeta-
tion, but a thick layer of dry leaves.

Three C. plusiochaeta and two C. fragilis.

5. Vollebek, As. 22.8.1968: On the side of a
ditch between sprucewood and a cultivated
field. Some birch (Betula odorata Bechts.).
Predominantly Agrostis tenuis Sibth. on ground.
Two C. plusiochaeta.

DISCUSSION

These observations show that both C. plusio-
chaeta and C. fragilis seem to be common in
the Oslo area. Both species occurred together
in three of the localities. They were even
found under the same stone. This similarity
in choice of habitat is also commented upon
by Arevad (1957) and Agrell (1944).

All the present records of Diplura are in
relatively rich soil. Localities 1, 2, and 3 can be
classified as thermophile, broad-leafed forest,
while localities 4 and 5 were strongly influen-
ced by cultivation. My finds agree with Brinck
(1961), who says that Diplura in Sweden are
found primarily in deciduous forests or on
moist fields with grass cover.
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Magne Opheim 70 dr

Den 10. oktober 1968 fylte sivilingenigr Magne
Opheim 70 4r. Opheim er fodt og oppvokst
i Bergen. Etter & ha tatt eksamen artium drog
han til Trondheim for & studere ved Norges
tekniske hogskole, hvor han fullforte eksamen
ved kjemilinjen i 1925. Aret etter gikk ferden
til Amerika til forskjellige stater ost, vest og
sor i USA. I 1936 var han tilbake i Norge
hvor han startet sin egen bedrift, A/S Norsk
Oxyd, pa Bryn i Oslo.

Helt fra guttedagene av har Opheim neret
en sterk interesse for studiet av insekter og
for insektsamling. Og fra forste stund var det
sommerfuglene som ble viet stprst oppmerk-
somhet. Naturlig nok sekte han tidlig samar-
beid med Bergens Museum, hvor professor
August Brinkmann sen. stottet opp med reise-
bidrag for innsamling av insekter til museet,
mest steinfluer og sommerfugler, fra Lerdal
i Sogn, 1926. Ogsi i studietiden i Trondheim
sa han seg tid til innsamling av lepidopterer
i byen og i Bymarka. Under sitt opphold i
Amerika samlet han hvor han fant anledning
til det, slik som i Mojave Desert i California.

Opheim har i heyeste grad interessert seg
for forekomst og utbredelse av lepidopterne
i Norge. En lang rekke publikasjoner fra hans
hand vitner om omfattende kunnskaper pa
dette omradet. Og szrlig stor oppmerksomhet
har han viet visse arter som i sin utbredelse
er knyttet til vare hoyfjellstrakter, Parnassius
apollo ssp. jotunensis Opheim, Albulina or-
bitulus Prun., Pyrgus centaurcae Rbr., Apamea
maillardi Hb.-G, m.fl. T érenes lpp har Op-
heim malbevisst planlagt og foretatt en rekke
reiser til spesielt utspkte lokaliteter hvor un-
derspkelser syntes mest pikrevet, og har be-
rettet om sine betydeligste funn i tur og orden.

Et stort arbeid har Opheim utfort som med-
arbeider ved utgivelsen av Frithiof Nord-
strom’s kartverk over utbredelsen av Fenno-
skandia’s dagsommerfugler, svermere og spin-

nere. Ogsd nattflyene er ni ferdigbehandlet
og under trykning. I ner tilknytning til dette
verk har Opheim utgitt kataloger over felgen-
de norske makrolepidopterer: Part I, Rho-
palocera, Grypocera, Sphinges and Bombyces,
1958, og Part II, Noctuoidea, 1962. Meget
fortjenestfullt er hans initiativ i forbindelse
med offentliggjorelse av Arent Greve’s vakre
insekttegninger som hadde ligget arkivert og
upaaktet mer enn 150 ar. Ved hjelp av Greve’s
beskrivelser og bistand forevrig fra spesialister
pa forskjellige grupper insekter, lyktes det
ham & fa bestemt de aller fleste av Greve’s
figurer til art. (Universitetet i Bergen Skrifter,
nr. 27. 1959).

Vel ingen av vare entomologer har van-
ket s& jevnlig pd entomologisk avdeling ved
Zoologisk museum pa Toyen, dels i studiepye-
med og dels engasjert for & hjelpe til med
ordning og nyoppstilling av lepidopterne. Og
siden 1962 har Opheim hatt forskningsstipen-
dium fra Norges almenvitenskapelige forsk-
ningsrad til stotte for sitt vitenskapelige ar-
beid. Han har i senere ar i sterkere grad ofret
seg for studium av mikrolepidopterne. Han
har séiledes foretatt revisjon av flere familier
og slekter pad grunnlag av museumsmateriale
og annet materiale, og herunder kunnet pavise
forekomst av atskillige arter som nye for
Norges fauna, og har forevrig ogsd beskrevet
arter som var nye for vitenskapen.

Opheim har vert medlem av Norsk ento-
mologisk forening siden 1938, og var i en rekke
ar foreningens kasserer. Han er medlem av
Entomologiska Sillskapet i Lund og Wien Ent.
Gesselschaft. T 1962 var han a finne blant
initiativtakerne til dannelsen av Norsk lepidop-
terologisk selskap, hvor han ble valgt til redak-
tor av foreningens medlemsblad «Atalantay.

Opheim er ellers en mann med allsidige in-
teresser ved siden av entomologien. At han er
benyttet i offentlighetens tjeneste som doms-
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mann i Oslo byrett i en lang rekke ar, er det
vel de ferreste av hans kolleger som vet.

Vi, alle hans venner og kolleger, vil benytte
anledningen her til 4 takke ingenior Magne
Opheim for givende samarbeid, og for godt
vennskap og hyggelig samver i forlppne ar.

Takknemlige for alt han har utrettet hittil
innen norsk lepidopterologi, vil vi ogsad ut-
trykke hiapet om fortsatt utbytterik innsats
fra hans side i tiden fremover, ni, etter at
han har passert én av livets milepeler.

Nils Knaben.



Bokanmeldelser

Oldroyd, Harold. 1968. Elements of Entomology,
an Introduction to the Study of Insects. Weiden-
feld and Nicolson, London. (312 p., 71 fig., 50
fotografier) Pris 45 s.

For enhver som vil gi en samlet fremstilling
av et sa omfattende fagomrade som entomologien,
mé det sentrale problem bli & gjere et represen-
tativt utvalg blant det veld av opplysninger som
star til radighet. Oldroyd har lest denne opp-
gaven pi en elegant mate, og gir en velskreven
og lettlest innfgring i mange viktige sider av
entomologien. Boken er ikke en vanlig «textbooky,
men er beregnet som utfyllende lesning for bio-
logistudenter. Som forfatteren selv sier i sitt
forord er dette ikke en fullstendig oversikt, men
han haper at boken vil gi inspirasjon i studiet av
insekter, og fylle ut den rammen som gis av lere-
bokenes ngkterne fakta.

Insektenes systematikk har fatt en forholdsvis
beskjeden plass, hvor det legges vekt pa utvik-
lingen av de forskjellige gruppene fra de opp-
rinnelige og primitive former til de nyere og mer
spesialiserte ordner. Den stgrste delen av boken
er viet insektenes bygning og deres tilpasning til
omgivelsene. Syn, lydsignaler og flyving er be-
handlet i egne kapitler, deretter folger kapitler
om tilpasning til liv pd land og i vann, og om
inscktenes spisevaner néir det gjelder vegetabilsk og
animalsk fede. Ved sammenligninger mellom for-
skjellige insekter blir det fremhevet hvorledes de
forskjellige organer og deres funksjoner har blitt
utviklet, som en tilpasning til insektenes levevis
og miljg.

Sosiale insekter er alltid fasinerende lesning,
og blir enda mer interessant gjennom Oldroyd’s
fremstilling 1 de tre kapitlene om termiter, maur,
bier og veps. Videre folger en oversikt om skade-
lige og nyitige insekter, og boken avsluttes med et
kapitel om insektenes fremtidige skjebne. Oldroyd
imoteser en kjedelig fremtid for de kommende
generasjoner av entomologer, nar artsutvalget cr
redusert gjennom menneskenes inngripen i naturen,
og alt taksonomisk arbeid utfgres av elektroniske
regnemaskiner.

Det er ikke mulig 4 fa med alt i en bok som
denne, men det kunne allikevel veert onskelig om
de deler av den anvendte entomologien som an-
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gar landbruket, hadde fatt stgrre plass. Anvendt
entomologi er idag et stort fagomrade, og for-
tjener en bredere omtale ogsad i en generell inn-
foring i entomologien. Man savner ogsa et kapitel
om insektenes biokjemi, hvor det kunne veart
pekt pa noen av de spesielle forhold som serpreger
denne dyregruppen.

Boken vil vare inspirerende lesning for alle
som er interessert i insekter, og spesielt for bio-
logistudenter ved hgyskoler og universiteter. Den
er ogsd verdt 4 lese for den mer spesialiserte
entomolog, for & friske opp kunnskapene om
mangfoldigheten innen insektenes biologi.

Lauritz Spmme

Southwood, T. R. E. (Ed.) 1968. Insect Abun-
dance. Symposia of the Royal Ent. Soc. Lond. 4.
Blackwell Scient. Publ.,, Oxford and Edinburgh.
Pris: 52 s. 6 d.

«The Royal Entomological Society of London»
(grunnlagt 1833) gir ut fleire seriepublikasjonar,
bade «Transactions» og «Proceedings», serie A, B
og C, og dessutan den nyttige «Handbooks for
the Identification of British Insects».

For ein del ar sidan byrja selskapet ogsa a
sende ut ein ny type publikasjonar. Sidan 1961 har
det annakvart ar arrangert symposia over utvalde
emne innafor entomologien, og det framlagde
materialet har blitt gitt ut i bokform. Etter «Insect
Polymorphismy»  (1961), «lInsect Reproduction»
(1964), og «lInsect Behaviour» (1966), har na fjerde
bind i serien kome, det omhandlar spgrsmal om-
kring populasjonsdynamikken hos insekt.

Boka inneheld 13 kapittel, alle av forskjellige
forfattarar. I tillegg er der korte referat av disku-
sjonsinnlegg. Delvis blir spesielle granskingar
framlagde og drgfta. Det gjeld t.d. arbeid av
Klomp om furumalar (Bupalus piniarius) og av
Varley og Gradwell om liten frostmalar (O perop#-
tera brumata). Til saman gir slike artiklar eit
interessant innsyn 1 korleis ulike forskarar gjen-
nomfgrer populasjonsstudier og analyserer resul-
tata.

Andre artiklar er meir droftingar av spesielle
problem utan at det er knytta pd same méte til
eigne biologiske granskingar. Her fins det interes-
sante artiklar av t. d. Henson, Holling, og Huff-
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aker et. al. T eit innleiande kapittel har Richards
og Southwood gitt eit svaert s& kortfatta og skis-
seaktig oversyn over ulike teoriar 1 populasjons-
dynamikken. Meir interessant er den avsluttande
artikkelen der Wilson samanfattar ein del av
dei spgrsmal som har vore oppe pa symposiet, og
peikar pad problem som ennd er for lite under-
sokt. For norske tilhgve kan det vere av inter-
esse 4 merke seg det han nemner om utkant-
omradene i utbreiinga til ein art.

I det heile kastar boka eit verdfullt utsyn over
problem innafor populasjonsdynamikken. Saman
med andre nyare publikasjonar fir ein inntrykk
av at det i dag er meir spgrsmal om gransking
og analyse, og mindre om filosofisk argumentering
enn det var for ein del ar sidan. Likevel ma ein
berre vere samd i Wilson’s observasjon: «Det er
ein tydeleg tendens i populasjonsstudier at gran-
skarane finn forklaringar som harmonerer med
deira spesielle teoretiske synspunkt».

Gudmund Taksdal

Wagner, E. 1966. Wanzen oder Heteropteren.
I. Pentatomorpha Tierwelt Dtl. 54. Gustav Fi-
scher Verlag, Jena. (235 p.). Pris ca. kr. 90,—.

Wagner, E. 1967. Wanzen oder Heteropteren.
II. Cimicomorpha. Tierwelt Dtl. 55. Gustav Fi-
scher Verlag, Jena. (179 p.). Pris ca. kr. 65,—.

I serien «Die Tierwelt Deutschlands und der
angrenzenden Meeresteile» kom det 1 1952 ut eit
bind om bladteger (Miridae) med E. Wagner som
forfatter. Etter ein lang pause har det nd kome to
nye tegebind i serien, ogsd skrivne av E. Wagner.
Dr. Wagner har med dette utfgrt eit storarbeid,
og skapt handbgker som knapt nokon med inter-
resse for tegesystematikk kan vere forutan.

I bind I Pentatomorpha er det forst ei Lort-
fatta generell innleiing som vesentleg gir eit over-
syn over den delen av tegemorfologien ein bor ha
kjennskap til for & nytte bgkene. Proporsjonar
mellom ulike méalingar er mykje nytta i tabellane.
Det er difor viktig & merke seg i innleiinga kor-
leis malingar er utfgrde.

Bind 1[I omfattar Cimicomorpha. Her kjem
bladtegene (Miridae) inn. Delvis pa grunn av Wag-
ners eigne talrike publikasjonar, var det ni be-
hov for ei noksad inngiande revidering av Miri-
daebindet fra 1952. Heile 54 sider av den nye
boka er endringar og tillegg til dette bindet. Det
vil seie at ein md ha begge bind og nytte dei
ved sida av kvarandre.

Bestemmingstabellane er klare og konsise,
det same gjeld omtalen av kvar einskild art.
Dei talrike illustrasjonane er overlag nyttige, og
har mykje av @ra for at bgkene stort sett fgrer
raskt og sikkert fram til artsdiagnose. I artsom-
talane er det i tillegg til systematisk omtale tatt
med kortfatta opplysningar om levestader, ut-
viklingssyklus og geografisk utbreiing. Mange
reint nordiske arter har kome med. Dette aukar
sjolvsagt nytten av bgkene under norske tilhgve,
sjglv. om fleire slike arter berre er tatt med i
bestemmingstabellane utan at inngdande
artsomtale er gitt.

meir

Det er forst og fremst som bestemmingslittera-
tur og i omtale av artene at bgkene har stor verdi.
Dei hove mindre som monster for ei systematisk
inndeling av Heteroptera. Mellom anna fgrer Wag-
ner opp dei artene han oppfattar som mest ut-
vikla fgrst, medan det er vanleg i dag & ta til med
dei mest primitive.

Na ventar vi pa det planlagde bind III som skal
omhandle Hydrocorisae og Amphibicorisae. Nar
dette har kome vil verket omfatte alle grupper
av Heteroptera.

Gudmund Taksdal

Jens Brendegard. 1966. Edderkopper I, Dan-
marks fauna 72. Kgbenhavn (224 p.)

Nestor blant nordiske arachnologer. Jens Bren-
degard, har med denne bok gitt et verdifullt
bidrag til sin allerede store og betydningsfulle
produksjon. Han har samlet adskillig av sine rike
erfaringer i denne bok, og gjengir det viktigste av
det materiale som andre forskere har samlet over
dansk edderkoppfauna.

Innledningsvis redegjores det for innsamlings-
teknikk, konservering, oppbevaring og etikettering
av materialet, og det henvises ogsa til den viktigste
bestemmelseslitteratur. Et kapitel over organologi
og edderkoppenes levesett er knapt men oversiki-
lig forfattet. Verket omfatter 11 familier, dvs. cri-
bellater med fire familier, og av ecribellatene:
Oonopidae, Dysderidae, Scytodidae, Pholcidae,
Gnaphosidae, Clubionidae og Anyphaenidae. Res-
ten av ecribellatene vil utgjore innholdet av kom-
mende bind 2 og 3. Underfamilien Micariinae er
overfart til fam. Gnaphosidae. Blant dictynidene
anvendes slektsnavnet Amaurobius C. L. Koch
for artene fenestralis, similis og ferox, og ikke
Ciniflo J. Blackwall som det egentlig skulle. Det
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har jo imidlertid ogsa sine ulemper a bytte slekts-
navn i velkjente navnekombinasjoner.

Nir det gjelder innsamlingsteknikken, sa be-
rgres ikke den kvantitative innsamlingsteknikk. Det
hadde imidlertid vert enskelig med litt n®rmere
instruksjoner, szrlig hva angdr sollmaterialets
videre behandling.

Forfatterens bestemmelsestabeller for familier,
slekter og arter er kortfatiede og klare. Gode teg-
ninger underletter identifiseringen. Hver enkelt art
karakteriseres ved hjelp av en beskrivelse, og ut-
bredelsen i Danmark klarlegges. Ytterligere gjgres
det rede for den alminnelige utbredelse, artens
gkologiske miljg, levesett, fenologi, m. m.

Brandegards bok er et utmerket hjelpemiddel

for bestemmelse av de i Danmark forekommende
arter, og den gir god orientering i dansk edder-
koppfauna. Boken er anvendelig ogsa 1 de gvrige
nordiske land. For norske forhold dekker den en
vesentlig del av faunaen. Naturlig nok er ikke fjell-
former og en del nordiske arter med, men til gjen-
gjeld omtaler boken en del arter som hittil ikke er
funnet i Norge, men som eventuelt kan forekomme
her og bli oppdaget i fremtiden.

Boken kan varmt anbefales til alle som har in-
teresse for edderkopper, og den vil ogsd vare et
verdifullt hjelpemiddel for larere i gymnaset, ser-
lig nar gkologisk betonet feltarbeide inkluderes i
undervisningen.

Hans Kauri
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